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BaM poFnt pen and cap theref or oL .

-

BALLPOINT PEN AND CAP THEREFOR
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to ballpoint pens. More.
.5 specifically, the present invention is directed to a so-called
pipe type ballpoint pen having a ballpoint pen tip at the front
end thereof, the ballpoint pen tip rotatably accommodating a
ball at the front end of a pipe made of metal. The invéntion
is particularly related to a pipé type ballpoint pen adapted
10 for writing thin characters. |

2. Description of the Related Art

A well known conventional ballpoint pen is so designed
that a ballpoint pen tip which rotatably accommodates a ball at
the front end of a pipe made of metal is force fitted into a
15 holder made of a synthetic resin. . (For example, U.S.P. No.
4311403). | |
However,. the ballpoint pen is usually used. while
inclined with respect to a writing surface. Thérefore, a
bending moment is appliéd'to the front pipe portion at all
20 times. When a large writing pressure (more specifically, a
vertlcal load of about 1.0 kg or more with respect to the
_writing surface at a writing angle of 60 to 75°) is applied to
the ballpoint pen tip in the conventional ballpoint pen, the
writing préssure,_of course, varying from one user to another,
25 the front pipe pdrtion is bent at the joint thereof.
Particularly, in a pipe type ballpoint -pen having.a_ ball
-
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DeScrlptlon BACKGROUND OF THE INVENTION 1. Field of the lLnvention [0001]
The present invention relates to ballpoint pens. Mre specifically, the
present i'nvention is directed to a so-called pipe type ballpoint pen having
a ballpoint pen tip at the front end thereof, the ballpoint pen tip
rotatably accommodating a ball atthe front end of a pi pe made of netal The
invention is particularly related to a pipe type

receiving seat formed by utilizing deformation of a metallic

material by pressing, it is not practical to improve bending.

strength by increasing the thickness of the front pipe portion

since it is difficult to manufacture a ballpoint pen having too
5 large a thickness of the front pipe portion.

Further, the conventional ballpoint peh is usually such
that the euter diameter of the front pipe portion and the outer
diameter of the ball accommodated at the front end thereof are
large (more specifically, the outer diameter of the front pipe

-10l portion is set to 0.8 mm or more and the euter diameter of the
ball at the front end is set to 0.5 mm or more), which_producee
thick handwritten characters, thus not making the ballpoint pen
suitable fof_jdtting_down thin characters into small spaces in
a pocketbook or the like. If the outer diameter of ‘the front

15 pipe portion and ﬁhat ef the ball at the front end are reduced
in order to obtain a ballpoint.pen suitabie for produciﬁg thin
handwritten characters, chances of the front pipe portion being
bent with a slightest writing piessure increase. |

If the.front pipe portion has a thin wall.thickness by
20 hav1ng a ball receiving seat formed by inward deformation
| thereof (more spec1f1cally, the thickness of the front pipe
portion is set to 0.15 mm or less); or the front pipe portien
has a small dlameter to obtain a ballp01nt pen tip dedicated to
wrltlng thin characters (more spec1f1cally, the outer diameter

25 ﬂ of the front pipe portion is set to 0.75 mm or less), or the
front pipe portion is hollow to allow ink to flow therethrough
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baFIp0|nt pen adapted for witing thin characters 2. Description of the
Rellated Art [0002] A welk-known conventional ballpoint pen is so designed
that a ballpoint pen tip which rotatably accom nodates a ball at the front
end of a pipe made of netal is force fitted into a holder nmade of a
synthetic resin. (For exanple, U S. P.No. 4311403). [0003] However,the
bal | point pen is usually used while indined with respect to a witing
surface. There- fore, a bending nonent is applied to the front pipe por-

directly while having no ink inducing member therein, then the

front pipe portion shakes with additional flexion of the pipe

itself at the time of writing, which not onlj gives a sense of

‘unstable writing to the usér, but also increases the
5 possibility of the front pipe portion being bent.

In the conventional ballpoint pen, the fixing strength
between the holder and the pipé-tends_to be reduced due to
secular change or the like if the holder is made of a synthetic
resin. This causes the pipe to shake largely at the time of

10 writing, thereby giving the user a sense of unstable writing.
Additionally, in the case of the holder made of a synthetic
resin, largé writihg pressure and falling impact ontd the floox
applied to the ballpoint pen tip would cause the ballpoint pen
tip to be pushed rearward and thereby collapsed into the holder

15 by an excessive force, which does not preclude the likelihood
of the user not being able to write with the-ballpoiht pen.

Still further, disclosed in Japanese Unexamined Utility
Mbdei Publication No. 62-5978 and Japanese Examined Utility
Model Publication No. 2-5994 are ballpoint pens in which a seal

20 member made of a elastid member is arranged.hithin a cap to
seal the ballpoint pen‘tip of the ballpoint pen.

.However, when the outer diameter of the front pipe
portion and that of the'ball at the front end are reduced in
6rder to obtain a ballpoint'pen suitable for writing thin

25 characters, the seal member disclosed in the aforementioned
Japanese Unexémined Utility Model Publication No. 62-5978 has
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tidn at~ all tinmes. Wen a Iarge witing pressure (nore specifically, a
vertical |oad of about 1.0 kg or nore with respect to the& witing surface
at a witing angle of 60 to 75[err]) is applied to the ballpoint pen tip in
t he conven- tional ballpoint pen, the witing pressure, of course, var-
ying fromone user to another, the front pipe portion is bent at the joint
thereof. Particularly, in a pipe type ball- point pen having a bal
receiving seat formed by utilizing deformation of a nmetallic material by

Presinad ol SR BEOELLC Tl P LA S RLAIOLY it e 00 e
bal | poi nt pef-davi Vg éPPeéérQSn@eﬁgkgklon caused by repeated abutment of
the sharp ballpoint pen tip of the ballpoint pén_thereagainst.
In addition; the seal member.disclosed in Japanese
5 .EXamined'Utility Model Publication No. 2-5994 is of such a
construction that almost ali deformation of the ballpoint pen.
fip of the ballpoint pen due to the abutment is accohmodated by
the thin joining portion thereof. 1In addition, the joining
portion of this.seal member is short in the axial diréction,
10 and insténtly_produces resiliency due to tension upon abutment
of the ballpoint pen tip against the recess. As a result.of
this construction, if the length of movement of the joining
portion after the abutment of the ballpoint pen tip against the
recess (the amount of pushing) is increased due to variations
15 ih the radial direction ‘or in order to ensure sufficient
sealing of the ballpoint pen tip, strong resiliency is applied
to bias the ballpoint pen tip. Hence, when the outer diameter
of the front pipe portion and that of the ball at the front are
similarly reduced in order to obtéin a Ballpoint pén suitable
20 fdr writing thin characters, there exists the possibility of

| ‘the ballpoint pen tip sticking into the recess.

" In other words; the conventional seal member is not
sufficiently given consideration'to the possibility of the seal

member which is broken or stuck by the front pipe portlon,

25 since the outer diameter of the front pipe portlon of the
ballpoint pen is comparatively large (0.8 mm or more). That
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neSs of- the front pipe paortion. e 2

is, a seal member optimal for a ballpoint pen tip whose front
pipe portion has such a small diameter as to allow thin

characters to be written has not yet been disclosed.

5 ' SUMMARY OF THE INVENTION
| The present invention.has been made to overcome the
aforementioned conventional problems. Accordingly, an object
of the invention is to provide a ballpoint pen optimal for
wricing thin characters which does not cause the ballpoint pen
10 fip to be bent by the writing pressure at the time of writing
nor gives a user a sense of unstable writing- due to 'the
ballpoint pen tip:shaking at the time of writing, and which
does not allow the ballpoint pen tip to be collapsed into the
holder. Another object of the invention is to provide a
15 ballpoint pen having a cap with a seal member optimal for such
ballpoint. pen tip dedicated to writing thin characters. |
The present invention is directed to a ballpoint pen
having a tmllp01nt pen tlp at the front end thereof ‘the
ballp01nt pen tip rotatably accommodating a ball at the front
20 : end of a pipe made of metal, and requires that an outwardly
projecting pipe portion having a uniform thickness throughout.
be arranged at the front end of the balléoint-pen tip, and thet
if the length of the_piée portion is L and the outer diametef.
‘of the pipe portion is D, a firsc relational expreesion |
25 | L/D < 4.0 |

be_satisfied.
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[0004] “Further, the conventional ballpoint pen is usu- ally such that the
outer diameter of the front pipe portion and the outer dianeter of the bal
accomobdated at the front end thereof are large (nore specifically the
outer diameter of the front pipe portionis set to 0.8 mmor nore and the
outer dianmeter of the ball at the front end is set to 0.5 nmmor nore),

whi ch produces thick hand- witten characters, thus not naking the

bal | poi nt" pen suitable for jotting down thin characters into snall spaces

in a pocketbook or Ahﬁaiiﬁsinkfpéneogukﬁ% @f@?éﬁ% invention comprises an
ink reservoir tube for reservoiring an ink therein; a holding
member being fitted to the ink reservoir'tube; and a ballpoint
pen tip having a pipe made of metal, which is held by the
5 | holding member, the pipe rotatably accommodating a ball at a
front end thereof, the pipe including a pipe projecting portion
which is projected from an end of the holding member; wherein
the pipe projecting portion satisfies a first relational
expression of L/D < 4.0, where L is a length of the pipe
;0 projecting portion and D is an outer diameter of the pipe
projéctinglpOrtion.

| When the first relational expression (L/D < 4.b) is
satisfied, bending and shaking of the pipe portion at the time

6f writing can be prevented.
15 , - In the firét relation expression (L/D < 4.0), the pipe
portion is more susceptible to bending with increasing length
L and with decreasing outer diameter D. That is, a value (L/D)
represents the degree of sﬁsceptibility to bending; the smalier
" the vélue .(L/D) is, the less susceptible to bending and
20 - therefore more reliable the function of the pipe portion
becomes. - The inventors have found that bending caqsed bj a
normai writing preésure.can.be sufficiently prevented when the
valﬁe (L/b) is 4.0 or iess. Particularly[lwhen the outer
diameter D of the pipe portion is set to 0.6 mm.or less (D <
25 0.6.mm), it is preferred.that-the value (L/D) be 2.5 or less
| (L/ﬁ £ 2.5). If the outer diameter D is set to 0.7 mm 6r less
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of *the front pipe portion and that of the ball at the front end are reduced
inorder to obtain a bal :poi nt pen suita- ble, for producifg thin
handwritten characters, chances of the front pipe portion being bent with a
slightest wit- ing pressure increase. [0005] If the front pipe portion has
a thin wall thickness by having a ball receiving seat forned by inward
defor- mation thereof (nore specifically, the thickness of the frontpipe
portion is set to 0.15 nn1or | ess), or the front pipe portion has a snal

o at o 0Bk Y e Paff e ded! SRAPD 2 WMDY LN, phesagt oo
less (L/D £ 3.5). Further, the value (L/D) is requlred to be.
a value larger than 0 (L/D > 0). However, since it is
- advantageous t6 at least project the front end edge portion 23
5 (usually tapered) of the pipe pbrtion 3 outward in obtaining
smooth writing performance, the value (L/D) is preferably 0.05
or more (L/D 2 0.05), or more preferably 0.1'or more ((L/D 2
0.1). |
In thg aforementioned ballpoint pen, if the thickness
'10. of thé'pipe pdrtion 3 is T, it is required that a second
relational expression of L/TD2 < 80 is satisfied.
| When both the first relational expression ((L/D £ 4.0)
and the second relational expression (L/TD? < B80) are
satisfied, bending and shaking'of the pipe portion at the time
15 of writing can be prevented more reliably.

In the second relation expression (L/TD2 < 80), tﬁe
piﬁe portioh is mdre susceptible to bending with increasing.
length and with decreasing thickness .T and Squared outer
diameter_D. That is, a value (L/TD?) represents the degree of

20 éusceptibility to bending. This degree of susceptibility to
bending is proportional to the length L and inversely
proportional to the thickness T and ﬁ?. The smaller the value
(L/TD?) is, the less susceptible to bending and therefore more
reliable the function of the pipe portion becomes. The

25 inventors have found fhat the pipe portion is not bent even by

a large writing pressure if the value (L/TD?) is 80 or less
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to’0.75 mmor |ess), or the front pipe portion is hollow.to allowink to
fIOM/therethrough directly: while having no ink inducing menber therein,
then the front pipe portion shakes with additional flexion of the pipe
itself at the time of witing, which not only gives a sense of unstable
witing to the user, but also increases the possibility of the front pipe
portion being bent. [0006] In the conventional ball point pen, the fixng
strength between the hol der and the pipe tends to be reduced due to secul ar

change or  Erbked g i Ehat >3 HB05 15 BAKCLER 18, WSRI 0y AL CRESE,
large writing pressure if the value (L/TD2?) is larger than 80
(L/TD? > 80). Of course, the length L of the pipe portion is
larger than 0 (L > 0). However, to project the front end edge
5 portion including the ball of the pipe portion outward in order
to obtain smooth writing berformance free from interfereﬁce
with a writing surface, the length L is effective when set to
0.01 mm or more (L 2 0.01 mm). Therefore, the vélué'(L/TDz) is
0.4 or more (L/TD2 2 0.4), or mbre preferably or more (L/Tb2 2

10 l). Further, to improve bending strength, it is preferred fhat
the value (L/TD?) be 60 or less (L/TD? < 60). Still further,
to reliably preveﬁt bending against impact other than writing
pressure such as impact derived from falling, it is preferred
that the value (L/TD?) be 50 or iess (L/TD?2 < 50).

15 . It should be noted that the respective dimensions, the
length L, the outer diametér D, and the thickness T, of the
‘pipe portion in the present invention are indicated in
millimeters (mm) . Further, the length L of the pipe'portion
does not include the ekposed portion of the ball 22.

-20 _ _Sﬁill further, in the aforementioned ballpoint pen, it
is effective thatz-the outer diameter D of the pipe po}tion 3
is set to 0.75 mm or less; the thickness T of the pipe portion
is set to 0.15 mm or leés (preferably to 0.13 mm or less); and
the outer diameﬁer of the ball is Set_to 0.45 mm or less. 1In

25 addition; the aforementibned ballpoint pen is preferably

designed so that the ballpoint pen tip rotatably accommodates
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sehse of unstable witing: Additionally, in the case of the hol der nmade of
a synthétic resin, large-witing pressure and falling inpdact onto the floor
applied to the ballpoint pen tip would cause the ballpoint pen tip to be
pushed rearward and thereby collapsed into the hol der by an excessive
force, which does not preclude the |ikelihood of the user not being able to
wite with the ball point pen. :

the ball by a front end edge portion formed by inwardly
deforming the front end of the metal pipe by presSing and by a
ball receiving seat (a plurality of accommodating projections)
formed by inwardly déforming the viciﬁity of the front end of

5 the pipe by pressing. |
If the outer diametef D of the pipe portion is small
.(more specifically, D £ 0.75 mm); the thickness T of the pipe
portion is small (T < 0.15 mm);_of_the outer diameter of the
ball is set to 0.45 mm of less with the first and second
10 relational expressions satisfied, then the pipe portion is
sufficiently rigid against writing pressﬁre, so that a pipe
type ballpoint pen optimal for wfiting thin characters free

from bending and shaking can be obtained.

15 BRIEF DESCRIPTION OF THE DRAWINGS
In the accompanying drawings;
Fig. 1 is a longitudinal sectional viéw showing a main
portion of a first embodiment of the invention; |
| Fig. 2 is an enlarged view of the portion G of Fig. 1.
20 ' Fig. 3 is a sectional view taken along a line A-A in
Fig. 1;
'Fig. 4 is a longitudinal sectional view showing a main
poxrtion of a éecond_embodiment of the invention; |
Fig. 5 is a longitudinal'sectionai view showing a main
25 ‘portion of a third embodiment of ﬁhe invention;

Fig. 6 is an enlarged view of the portion H of Fig. 5.

\
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- [0007] *still further, disclosed in Japanese Unexam ined Uility Mdel
Publ i cation No. 62- 5978 and Japa- nese Examined Wility Nodel Publ i cation
No. 2-5994 are ballpoint pens in which a seal nenber nmade of a elastic

Fig. 7 is a longitudinal sectional view showing a main _
portion of a fourth embodiment of the invention;
Fig. 8 is a longitudihal sectional view showing a main
‘portion of a fifth embodiment of the invention; |
5 | 'Fig. 9 is a longitudinal sectional view showing a main
portion of e sixth embodiment of the invention;
- Fig. 10 is a longitudinal sectional view showing a main
' portion of a seventh embodiment'of the invention; |
Fig. 11 is a longitudinal sectional view showing a main
10 portion of an eighth embediment of the invention;
| Fig. 12 is a longitudinal sectional view showing a main
portion of a ninth embodiment of the invention;
Fig. 13 is a iongitudinal sectional view shewing an
example to which the invention is applied; |
15 Fig.-l4 is a longitudinal sectional view showihg an
embodiment of a seal member of the invention;
Fig. 15 is a longitudinal,sectionel view of a.cap
having the seal member shown in Fig. 14;
Fig. 16 is an enlarged view of a main portion
20 illustrative of a mode of operation of the seal member shown in
Figs. 14 and 15; and |
Fig. 17 is a longitudinal sectlonal view showing

another embodlment of a seal member of the lnventlon.'

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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mefrber s arranged within_a cap to seal the ballpoint pen tip of the
bai | poi At pen. [0008] However, when the outer diameter of the front pi pe
portion and that of the ball at the front end are reduced in order to

- obtain a ballpoint pen suitable for witing thin characters, the sea

nmenber disclosed in the aforementioned Japanese Unexami ned Uility Mdel
Publ i cati on No. 62-5878 has so thin recess por- tions that the recess is
broken due to excessive stress concentration caused by repeated abutnment of

the sharp bal | poi nt m@npsceees}&eahelgbaakglah% BE": AL AN O Srivd 005 Wi

addition, the seal nenber disclos
be described with reference to the accompanying drawings.

Figs. 1, 2, and 3 show a first embodiment.
As_shown in Fig} 1l and 2, a ballpoint pen tip 2 is
5 formed of a pipe 21 that is made of a stainless steel (more'
specifically, SUS304). The ballpoint pen tip 2 is made of a
stainless stéel, or preferably of an austenitic stainless steel
(e.g., a grade, SUS304, according to the Japanese Industrial
Standard). A ball receiving seat 24 (more specifically, three
iO _ inwardly projecting portions) is formed in the vicinity of the
front end of the pipe 21 by deforming the outer circumferential
. suxface 6f such pipe portion inwardly by pressing equidistantly
at three positions (or four positions). A ball 22 (made of a
superalloy and having an outer diameter of.0.3 mm) is inserted
15 in the front of the ball récéiving seat 24, so that the ball 22
is rotatably éccommodated at the front end of the pipe 21.by a
front end edge portion 23 formed by lnwardly deforming the
front end of the pipe 21 by pressing.

A mounting hole 41 is provided in the front of a holder

20 4 made of a synthetic'resin (e.g., polypropylene resin).
The mounting hole 41 allows the ballpoint pen tip 2 to be fixed
thereto by force fit. The mouﬂting hole 41 has.an inner
diameter slightly smaller than the outer diameter of 'fhe
béllpoint pen tip 2, and has a retaining wall portion 411
25 formed integrally therewith on the rear end the;eof. The

retaining wall portion 411 allows the rear end of the ballpoint
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anése Exami ned Ut|||ty Model Publication No. 2-5994 is of.such a
construction that al npbst ‘a’ ‘deformation of the ball point pen tip of the
bal | poi nt pen due.to the abutnent is accommbdated by the thin joining
portion thereof. In addition, the joining portion of this seal nenber is
short in the axial direction, and instantly produces resiliency due to

t ensi on upon .abutnent of the ballpoint pen tip against the recess. As a
result of this construction, . if the length of novenent of the joining

Poh o Ben EEp2iks BE oL defeLLagh theper b BoRAThARR L 15512
direction ofyhs ‘E}Eﬂ%gﬁ LT T @221t poed b'?1949f1 which communicates
the rear portion of the holder 4 with the mounting hole 41..
The communicatién hole 42 haé substantially the same inner
5 diameter as the pipe 21. Since the holder 4 is made of the
resin, the ballpoint pén tip 2 made of metal can be force-
fitted into the mounting hole 41 unless thé mounting hole 41
has the inner diameter slightly smaller than the outer diameter
of the ballpoint pen tip 2. |

10 A support  tube 5 for supportihg the outer
circumferential surface of the balipoint pen tip 2 is fixed by
force fit td the outer-circhmferential surface of the front
portion of the holder 4. The support tube 5 is made of brass
and has a nickel plating over the surface thereof. A tubelike
15 Small diameter portion 51 and a large diameter portion 52 are
formed integrally with the support tube 5. The sﬁall diameter .
_portion 51 has a.hole 511 whose inner diameter is slightly
larger than the outer diéméter of the ballpoint pen tip 2. The
large diameter portion 52 has a hole 521 into which the outer

20 _ Eircumferential surface of the holder 4 is forcé—fitted.
The ballpoint pen tip 2 runs through the hoie 511 of
the small diameter portion'SI. The small diameter porfion 51
encloses the outer circumfe:ential surface of the ballpoint_pen
tip 2 so as to support the ballpoint pen tip 2 in the radial

25 direction.

THIS SHEET g

ThlS Sheet Has Been Repla REP
LACE

L] i o

S BEEN
D .




the bal1point pen tip, strong resiliency is applied to bi;as the ball point
pen.tip.” Hence, when the™suter dianmeter of the front- pipe portion and that
of the ball at the front are simlarly reduced in order to obtain a
bal | point pen suit- able for witing thin characters, there exists the
‘possibil- ity of the ballpoint pen tip sticking into the recess. [0010] In
ot her words, the conventional seal nenber is not sufficiently given
consideration to the possibility of the seal menber which is broken or

stuck by the front pipe POEhi 0fy; SLOCHINGAN! $hetll 3TRLE" O L0EeLL2N0L 5By PE
surface of the ballpoint pen tip 2 and the hole 511 of the
small diameter portion 51. The gab 54 (more corréctly, the
difference between the inner diaméter.of the_hole'511 and the
5 outer diameter of the pipe 21) is so smail as ranging from 0.01
to 0.1 mm that ;haking of the ballpoint pen tip 2 at the time
of writing is extremely small, thereby not giving the user a
sense of unstable writing. fﬁrther, the presence of the gap 54
facilitates assembly of the ballpoint pen tip 2 and the support

10 tube 5 to the holder 4. ' .

An annular groove 53 provided on the inner
circumferential surface of the hole 521 of the large diémeter
portion 52. When the front portion of the holder 4 is force-
fitted into the hole 521, the annular groove 53 is fitted with

15 a plurality of ridges 43 (more specifically, four ridges) so as
to bite into them. The ridges 43 are formed on the outer
circumferential surface of the front portion of the holder 4.
Consequenﬁly; it is possible to strongly fix the holder 4 to
the support tube 5 as not to be easily released.

20 The outer diameter D of the pipe 21 used for the
ballpoint pen tip 2 of the present invention is set ta 0.5 mm
and the thickness T thereof, to 0.09 mm. The length L of the
pipe portion 3 projecting ouﬁwafd from the front_end'of the
support tube 5 is set to 1.0 mm. The length L,.the outer

25 diameter D, and the thickness T of the pipe portion 3 satisfy
a first relational expression (L/D < 4.0) and a second

_—

This Sheet Has B | - 13 -

Wi




4 " portlon of the ball poi,nt pen is ccnparatively |arge (0 8 nmm or nDre).

. That

10

15

20

I S,

25

a seal menber optimal for a ball-

relational expression (L/TDz < 80) simultaneously to prevent
bending at the joint of ﬁhé ﬁipe portion 3 at the time of
writing with the ballpoint pen.

Fig. 4 shows a second embodiﬁent (a modification of
first embodiment).

The outer circumferential surface of 'a ballpoint pen
tip 2 is fixed by clamping by an inwardly deformed portion 55
which is formed by inwardly deforming the front end éf a
tubelike small diameter portion 51 of a supportltube 5 by
pressing. This construction allows the ballpoint pen tip 2 to
be reliably supportéd in the radial direction and fixed in the
axial direction, and therefore contributes to preveﬁting'the
ballpoint pen tip 2 from bending and shaking, and at the same
time to preventing the ballpoint pen tip 2 from being collapsed.
into the holder 4. The ballpoint pen tip 2 is fixed by

clamplng at a front p051t10n with respect to a mounting hole 41

- 0of the holder 4, and it 1s-w1th-respect to such fixing and

clamping position that the length L of a pipe portion 3 is set.

As similar to the first embodiment, also in the second

embodiment, the length L of the pipe portion 3 is set to 1.0

‘mm; the outer diameter D thereof, to 0.5 mm; and the thickness

T thereof, to 0.09 mm. Other aspects_of'the construction of
the second embodiment are similar to those of the first
embodiment.

Figs. 5 and 6 show a third embodiment.
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point -pen tip whose front pipe portion has such a small dianeter as to
allow thin characters to:bé witten has not yet been disclosed. [0011] A
bal| poi nt pen according to the preanble of claim1 is known from US-A-4-457
644 and conprises a tubular ink guide portion formed of metal. The ink
gui de portion has radially inwardly extendi ng projections which define
capill ary channel s between nei ghbouring projections and a ball seat at
their radially oriented sur- faces.to hold a ball at the front end.

SUNNARY OF THE | N\VENELOL ypport tube 5 is made of brass by cutting. A
support tube 5 has a small diameter portion 51 and a large
diameter portion 52 formed integrally therewith. The small
diameter portion 51 has a hole 511 whose inner diameter is

5 larger than the outer.diametet of ‘-a pipe 21 by about 0.01 to
0.1 mm. The large diameter portion 52 has a hole 521 into
which the outer circumferential surface of the front portion of
a holder 4 is force-fitted. A nickél plating is provided over
the surface of the support tube 5. |

10  As similar-to first embodiment, in the structure for
force-fitting the outer circumferential surface of the front
portion of the holder.4 into the large diameter portion.52 of
the support tube S,' an annular groove 53 on the inner
circumfereﬁtial surface of the hole 521 bites to engage with

15 the outer circumferential surface of-the'front portion of the
holder 4 made of a synthetic fesin.

The small diameter portlon 51 of the support tube 5 is
located close to the front end of the holder 4, causing the
front end of a ballpoint pen tip 2 to be exposed comparatively

20 long. The outer ciréumfereﬁtial surface of the ballpoint'pen
‘tip 2 is supported by the inner circumferential surface of the
hole 511 at the time of wrltlng |

The ballpoint pen tip 2 is formed of a stainless steel
pipe 21 (whose outer diameter D is set to 0.65 mm and thickness

25 T is 0.115 mm), and a ball 22 (made of a superalloy and having

an outer diameter of 0.4 mm) is rotatably accommodated at the

—_—
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[0012] - The present invention has been nade to over- cone. {he

af or enent i oned conventional probl ens. Accordingly, a mai n*obj ect of the
invention is to provide a ballpoint pen optimal for witing thin characters
whi ch does not cause the ballpoint pen tip to be bent by the
writingpressure at the time of witing nor gies a user a sense of unstable
witing due to the ballpoint pen tip shaking at the time of witing, and
whi ch does not allow the ballpoint pentipto be col I apsed into the hol der.

ook e’ LR SRS e PUEEENLS 0 BV HdESR PEMLBRL R
ballpoint pen tip 2 is fixed to the mounting hole 41 of the
holder 4 made of the synthetic resin by force fif as in the
first embodiment. | |

5 o The length L of the pipe portion 3 is set to 2.0 mm.
The length L, the outer diameter D, and the thickness T satisfy
the first relational expressien (L/D £ 4.0) and the second
relational expreseion (L/TD? < B80) simultaneously, and
therefore provide effects similar to those of the first and

10 second embodiments.
Fig. 7 shows a fourth embodiment (a modifieation of

third embodiment).
An inward projectionISG is arranged inside a hole 511
of a small diameter portion 51 of a support tube 5. The outer
.15 circumferential surface ef a.ballpointlpen tip 2 is fixed to
the inward projection 56'by force fit. Further, a gap 54 is
provided between an inner circumferential surface of the hole
'Sll_and the corresponding outer cireumferential surface of the
ballpoint pen tip 2 as ﬁot to affect stability of the ballpoint
20 pen tip 2 at the time ef wriﬁing (more specificelly, a gap
ranging from 0.01 to 0.1 mm). The inner circumferential
surface is located at a front .position with respect to the
inward projection 56. As a result of this construction, the
ballp01nt pen tip 2 can be flxed in the axial dlrectlon and

25 supported in the radial dlrectlon rellably, which in turn
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forf such bal | poi nt pen tlp .dedicated to witing thin char- acters. [0013]
The. mai n obj ect is solved” according to the present inventi-on by a ball poi nt
pen conprising the fea- tures of claim1. Detail ed enbodi ments are defi ned
in.the dependent clains. [0014] This present invention is directed to a
bal | poi nt pen having a bal |l point pen tip at the front end thereof, the
bal I point pen tip rotatably accompdating a ball at the front end of a pipe
made of netal, and requires that an outwardy projecting pipe portion having

a U”'for”‘tﬁkékaﬁ§§ Eﬂéoﬂgﬁﬁﬁblh@ BEh2Pgpd2 a%r&ﬂebéiﬁatCSTgaBEethnto the

holder 4, and at the same time from bending and shaklng
The ballpoint pen tip 2 projects from the front end of
the small diameter portion 51 of the support tube 5 to form a
5 pipe portion 3 as similar to the third embodiment. The length
L of the pipe portion 3 is set to 1.5 mm. Other aspects of the
construction.of'the fourth embodiment are similar to those of
the third embodiment. |
Fig._8 shows a fifth embodiment.

10 ' A support tube 5. is a cylindrical member having  a
uniform diameter throughout the length thereof and made of
metal (e.g.; a stainless steel), and is fixed by force fit ﬁo
the'front portion of a mounting hole 41 of a holder 4 made of
a synthetic resin (e.g., a polyacetal resin). On the other

15 hand, a ballpoint pen tip 2 (whose outer diameter D is 0.55 mm;
thickness T is 0.09 mm; and the diameter of the ball 22 is 0.35
mm) is fixed to the reér'portion of the mounting hole 41 of the
holder 4 by force fit. _

The mounting hole 41 of the holder 4 has an inner

20 | -éircumferential surface ﬁaving an inner diameter as to allow
the rear portion of the support tube 5 to be force-fitted
thereinto at the front portion thereof, but also the_other
inner circumferential Surface having the other inner diameter
as to allow the rear portion of the ballpoint pen tip 2 to be

25 force-fitted thereinto at the rear portion thereof. Furthér,

retaining wall portions 412, 411 allowing the rear end of the

Vim0 TR



bat|poi'nt pen tip, and that it the length of the pipe portion is L and. the
outer dianeter of the pipé portion is D, a first relatioral expression
09 SEP 1999 .
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support tube 5 and the ballpoint pen tip 2 to be abutted

thereagainst are provided on the inner circumferential surface

of fhe mounting hole 41, respectively.

Thé support tube 5 whose inner diameter is 0.6 mm
supports the outer circumferential.surface of the ballpoint pen
tip 2 at the time of writing. The support tube 5 sets the
length L (1.2mm) of the pipe portion 3 to satisfy the first
relational expression (L/D < 4.0) and the second rélational
expression (L/TD2? £ 80) simultaneously.

Fig. 9 shows a sixth embodiment.

‘A ballpoint pen tip 2 is formed of a pipe 21 made of
metal (e.g., a sfainless steel), which has a pipe portion 3

formed by reducing the diameter of the front portion of the

ballpoint pen tip 2. A ball 22 is rotatably accommodated at

the front end of the pipe portion 3 by a front end edge portion
23 and a ball receiving seat 24 as in the first embodiment.
The front end edge portioh 23 is formed by deforming the pipe
21 in the radial direction by p;essing. The large diaméter
rear portion of the ballpdint pen tip 2 is fixed to a mounting
hole 41 of a holder 4 made of a synthetic resin by force fit as
in the first to fifth embodiments. | .

The sixth embodimenf has no such support tube 5 as

those of the first to fifth embodiments. However, the pipe

portion 3 has an outer diameter D of 0.6 mm, a thickness T of

0.1 mm, and a length L of 1.0 mm, so that the dimensions L, D,

and T satisfy the first relational éxpréssion (L/D £ 4.0) and

_
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5 ’ ... LID[err] 4.0 be satisfied. [0015] A bal | poi nt
pen.of the present invention prefer- ably conprises an ink reservoir tube
for reservoiring an

the second relational expression (L/TD? < 80) simultaneously.
Therefore, the possibility of the ballpoint pen tip 2 bending
at the time of writing can be sufficiently limited as in the
first to fifth embodiments. Moteover,'the ball 22 accommodated
5 at the front end has an outer diameter of 0.38 mm.
Fig. 10 shows a seventh embodiment.
As in the first embodiment, a ballpoint pen tip 2 is
formed of a metal pipe 21 having a unifotm diameter throughout
the length thereof. A ball 22 is rotatably accommodated by a
10 . front end edge portion 23 formed while deformed by pressing and
by a ball receiving seat 24. The rear end of the ballpoint pen
tip 2 is fixed to a mounting hole 41 of a holder 4 made of a
synthetic resin (e.g., a polyacetal resin) by force fit. The
front end of the ballpoint pen tip 2 is projected from the
15 front end surface of the holder 4 to form a pipe portion 3 of
the invention. |
As similar to the sixth embodiment, the seventh
embodiment has no such support tube 5 as those of the firSt to
fifth embodiments; However, the outer diameter D of the pipe
.20 portion 3 is set to 0.7 mm;lthe thickness T thereof, to 0.14
mm; and the length L thereof, to 2.8 mm, and these dimensions
L, D, and T also satisfy the first relational expression (L/D
< 4.0) and the second relational expression (L/TDZ. < 80)
simdltaneously. Therefore, the possibility of the ballpoint

25 pen tip 2 bending at the time of writing is sufficiently

—_—
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ink theyein; a holding menber being fitted to the ink res-. ervoir tube; and
a ‘ball point pen tip haV|ng a pi pe nmade of metal, which is held by the
hol di ng menber, the pipe rotatably acconnndatlng a ball at a front end

t hereof, the pipe i ncluding a pipe projecting portion which is pro- jected
froman end of the hol ding nmenber; wherein the pipe projecting portion
satisfies a first relational expres- sion of L/D[err] 4.0 where L is a

| engt h of the pipe pro jecting portion and Dis an outer dianeter of the

PLPG Pech sobbageasr | aR. iShn. o St Uoah! S bohBl e B2 100
end has an outer diameter of 0.4 mm.
Fig. 11 shows an eighth émbodiment.

A mounting hole 41 is provided at the front end of a

5 ” "holder 4 made of metal (é.g., brass or stainless steel). XA
ballpoint pen tip 2 similar to that of tﬁe first embodiment is

- inserted into the mounting hole 41. The mounting hole 41 has

a retaining wall portion 411 integrally formed with the holder

4. The retaining wall portion 411 allows the rear ehd of the

10 . ballpoint pen tip 2 to be abutted thereagaihst. In addition,
the mounting hole 41 has a hole 413 in the front thereof and a

hole 414 in the rear thereof. The hole 413 has an inner
diameter laréer than the outer diameter of the ballpoint pen

tip 2, and the hole 414 has an inner diameter that is

15 substantiallj the same as the outer diameter of the ballpoint
pen tip 2 and that.allows-thé rear portion of the_béilpoint pen

tip 2 to 5e either force-fifte& or loosely inserted thereinto.

The hole 413 in the front is filled with an adhesive 44, hot

only allowing the ballpoint pen tip 2 to be rigidly fixed, but

- 20 also preventing leakage of ihk:from'the outer cifcumferential
surface of the ballpoint pen tip 2. In addition, a
communication hole 42 whose inner diameter is substantially the

same as that of the ballpoint pen tip 2 is provided in the
retaining wall pOrtion_411 so as to pass through the retaining

25 wéll -portion 411. As a _result. of this construction, the

retaining wall portion 411 can provide a rigid portion against -
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portion at the tinme of MW|t|ng can be prevented. [0017] In the first
relation expression (L/D {err] 4.0 ), the pipe portion is=#pre susceptible
to bending with increasing length L and with decreasing outer dianeter D.
That is, a value (L/D) represents the degree of sus- ceptibility to
bendi ng; the smaller the value (L/D) is, the | ess susceptible to bending
and therefore nore reliable the function of the pipe portion becones. The
“inventors have found that bending caused by a normal witing pressure can

'BgrfFLL:gLFQh i gﬁﬂteg%%%iggﬁplgﬂe leﬂaéléi?li %%ugﬁ??Voﬁnasa§thFb§9m§
mm or | ess ﬁ@m&eﬁhk flow is least blocked. |
In the eighth embodiment; the length L of the pipe
portidn 3 is set td 0.9 mm; the outer diameter D theréof, to
5 0.5 mm; and the thickness T thereof} to 0.09 mm, aﬁd these
dimensions L, b, and T satisfy the first relational expression
(L/D < 4.0) and the second relational expression (L/TD? < 80).
In addition, a ball 22 rotatably accommodated at the front end
has an outer dlameter of 0.3 mm.
10 ' Fig. 12 shows a ninth embodiment (a modificatibn of
| eighth embodiment). | |
A cylindrical support tube 5 made of a synthetic resin
(e.g., a polypropylene resin) is force-fitted into a mounting
hole 41 of a holder 4 made of metai (e.g., brass). A ballpoint
15 pen tip 2 similar to that of the first embodiment is force-
fitted into an inner hole 57 of the support tube 5. That is,
in'the ninth embodiment, the bailpoint pen tip 2 and the holder

4 both made of metal are force-fitted into the holder 4 made of

metal, respectively, (i.e;, the structure wutilizing the
20 deformation of the synthetic resin) so that smooth force
fitting operation can be implemented. As a result of this

construction, the inner circumferential surfape Qf the mdunting
hole 41 of the holder 4 aﬁdlthe outer circumferentiai surface
of the ballpdint pen tip 2 are not damaged during the force-
25 fitting; which in turn excludes the likelihood of ink being

leaked.
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O 6m,* is preferred that the value (L/D) be 2.5 or less (L/D [err] _
2.5). If the outer dianetfef Dis set to 0.7 nmor less (D[err] 0.7 mm, it
is preferred that the value (L/D) is 3.5 or less (L/D[err] 3.5). Further,
the value (LID) is required to be avalue larger than O (L/D > 0 ). However,
since it is advantageous to at |east project the front end edge portion 23
(usually tapered) of the pipe portion 3 outward in obtaining snmooth witing
performance, the value (L/D) is preferably 0.05 or nore (L/D [err] 0.05),

' e ((L/DJerr] 0.1).
or more preferably Qu%tgérvnﬁot( nly a re aini%g wall portion 411 located

in the rear of thé mounting_hole 41 has a communication hole 42

whose inner diameter is substantiaLly the same as that of the
ballpﬁint pen tip 2, formed so as to run therethrough, but also

5 the retaining wall.portion 411 allows the rear end of the
ballpoint pen tip 2 and the réar.end of the support tube 5 to

be abutted thereagainsf. A rear portion of the inner hole 57
of the support tube 5 is formed so as to have an inner diameter-
slightly smaller than the outer diameﬁer of the ballpoint pen

10 tip 2, the rearf.portioﬁ extending in the axial direction
thereof by an appropriate length, so that the ballpoint pen tip

‘2 can be fdrce-fitted thereihto. In addition, in a front
portion of the inner hole 57 of the support tube 5 exists a

slight gap 54 with respect to the corresponding outer diameter

15 of the pipe 21. The gap 54 (more correctly; the difference
between the inner diameter of the inner hole 57 and the outer
‘diameter of the ballpoint pen tip 2) is so small as ranging

from about 0.01 to 0.1 mm that thelballpoint pen tip 2 rarely

shakes. That is, the front portion of the inner hole 57 of the

- 20 .support tubel5 aiso supports the'ballpoint pen tip 2 in the

radial direction. |

_ In the ninth embodiment, a ball 22 used has an outer

diameter of 0.4 mm. The length L by which the balipoint_pen

tip 2. projects from the suppdrt tube 5 is set to 1.9 mm; the

25 outer diameter D of the ballpoint pen tip.2, to 0.65.mm;'and

the thickness T of the bailpoint pen tip 2, to 0.12 mm and

_—
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satisfy the first relational expression (L/D < 4.0) and the
second relational expressioﬁ (L/TD2 < 80).

'Fig. 13 shows an example to which the invéntion is
applied. |

' This is an example in which the ballpoint pen 1 shown
in the first to fourth embodiments is applied to a ballpoint
pen refill. Both a ballpoint pen tip 2 and a.gupport tube 5
are fixed to the front portion of a holder 4, ‘and the rear
portion of the holder 4 is fixed to the front opening ofian ink
reservbir tube 8 by force fit. ‘The ink reservoir tube 8 is
made of a transparent or translucent syhthetic resin (such as
polyethylene and polypropylene), and has therein an ink 81 and
a check valve 82. The ink 81 has a shearing viscosity reducing
?roperty'(more specifically, the viscosity of the ink 81 ranges
from 10 to 150 mPa-s at'a'shearing speed of 384s’! and at a
temperature of 20°C). The check valve 82 is located at the
rear end of the ink 81 (e.g., implemented by a greasy reverse
flow checkihg agent). Further, the bailpoiﬁt pen tip 2 is
hollow so that the ink 81 flows directly into the ballpoint pen
tip 2. There is no_ink inducing agent oi thellike. |

' Figs. 14, 15, and 16 show an embodiment of a seal
member G'Of ﬁhe present invention.

The seal member 6_is'formed of a tubelike po;tioh 62

and.a recess 61 that are joined integrally through a joihing
portion 63, and is fixed to a cap 7 by force fit. The receés

61 is disposed so as to be in the axis of the tubelike portion
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[0018] In the aforenentioned bail point pen, with the thi ckness of the pipe
portion 3 being T. it is ¥#equired that a second rel ati onal“ expression of
L/TDO{err] [err] 80 is satis- fied. [0019] \Wen both the first relational
expression ((L/D [err] 4.0) and the second rel ational expression (L/TD err]
80 ) are satisfied, bending and shaking of the pipe portion at the tine of
writing can be prevented nor e rellably [ 0020] In the second relation
expressi on

62. In this embodiment ethylene-propylene rubber (EPDM) is
used.as a elastic member. The seal member 6_is.made of a
elastic material. More specifically,'natural rubber or such
synthetic rubber'es silicohe rubber, urethane rubber, etﬁylene—

5 propylene rubber,"styreneébutadiene rubber, or fluorine
centaining rubber is effective. 1In addition, to obtain smooth
attachment to the cap 7, powdered lubricant (e.g., molybdenum
disulfide, tetrafluoroethylene resih, or the like) is deposited
on the surface thereof in a small amount.

10 : The reeess 61 is formed of a thick bottom.wall 611 and
a thin peripheral wall 612 to give the inner surface.thereof a
conical shape. The conical inner surface has a spherical
surface portion 613 (with a radius is 0.5 mm) on the bottom
thereof and a conically tapered portion 614 (at an angle of

15 70°) over the peripheral surface thereof. The spherical
surface portion 613 has a. diameter larger than the outer

. diameter of a ball 22 of a ballpoint pen tip 2. As a result'of-
this construction, the exposed portion of the ball 22 at the
fiont end of the ballpoint pen tip 2 can be enclosed entirely

20 so as to prevent air.compressed by the recess 61 and the
'ballpoint pen tip 2 from entering from the.front end of the
ballpoint pen t1p 2 before the front end of the ballp01nt pen
tip 2 is sealed completely by the recess 61. .

In addition, the peripheral wall 612 of the recess 61
_ 25. - is formed so that the thickness thereof goes on decreasing from

the bottom wall 611 of the recess 61 (maxiﬁum thickness: 1.0mm)
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(L/TDerr] [err]80),the pipe portlon IS nore susceptible to bending Wit h

i nér.easi’ng | ength and wi t'h:decreasi ng thickness T and squéared outer
dianeter D. That is, a value (L/TD[err]) represents the degree of
susceptibility to bendlng Thi s degree of susceptibility to bending is pro-
portional to the length L and inversely proportional to the tickness T and
Derr]. The smaller the value (L/TD[err]) is, the |l ess susceptible to

bendi ng and therefore nore reliable the function of the pi pe portion
ortion is not bept even by

Deor e NS N £ B e L Py B2 i e o
Lerr] 80), a@?Bﬁﬁ?E tR§ Q'f@%&&%téfnkﬂ;s construction, the portion that is
to be largely sfretched can be set to a position distant from
the bottom wall 611 of the récess 61. Therefore, stress
5 concentration at the bottom wall 611 of the recess 61 can be
avoid to prevent breékage due to repeated stress. Moreover,
since the joining portion 63 is jbined to the rear end of the
tubelike portion 62 and formed to bé-thin (to a thickness of
0.3 mm) as is the case with the peripheral wall 612 of the
10 'recess 61. 'Accordingly, résiliency applied to the ballpoint
pen tip 2 can be further reduced by dispefSing stress
concentration borne by the bottom wall 61 of the recess 61,
thereby preventing the receés 61 from being broken by the
ballpoint pén tip 2 and the.ballpoint pen tip 2 frém sticking

15 into the recess 61.

Furthermore, annﬁlar projections 64 are arranged on
both end surfaces of the tﬁbelike portion 62, preventing mutual
adsorption of the seal member 6 that is in the_collected
condition where a plurality of seal members before being

20 assembled to.the cap afe.coliected for example, in a condition

'where the plurallty of seal members are packed in a sack during

being carrled or kept or stored in. a parts feeder in
assembling process. _

~In Fig. 16, a ballpoint pen main body 9 is attachéd to

25 the cap 7 with the front end of‘the ballpoint pen tip 2 in

contact with the seal member 6. The main body 9 has the
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easily bent by a large witing pressure if the value (L/TD[err]) is larger
than 80 (L/ TD[err] > 80).+COf course, the length L of the pipe portion is

| arger than O (L> 0). How ever, to project the front end edge portion
including the ball of the pipe portion outward in order to obtain snooth
witing performance free frominterference with a witing surface, the
length L is effective when set to 0.01 nmor nore (L [err] 0.01. mm).
Therefore, the value (L/TD[err]) is 0.4 or nore (L/TDferr] 0.4), or nore

BT G P L S SR

Still furthﬁéllﬂBiﬁ%'b@R'¥iBr§V%ﬂE Q%%péupport tube 5 are projected from

the front end of a mouthpiece 91. When the ballpoint pen tip

2 is pushed frontward with the ballpoint pen tip 2 caused to be

5 abutted against the bbttom wall 611 of the recess 61, the

joining portion 63 is largely stretched and, simultaneously

therewith, the peripheral wall 612 of the recess 61 is not only

slightly-stretched; but also flexed in the radial direction at

a réduced angle of the conically tapered.portion 614.: As a

10 result, stress applied to the bottom wall 611 of the recess 61

is dispersed in portions théreabout, thereby allowing the front

end of the ballpéint pen tip 2 to be sealed in the closély

enclosed condition with a small pushing force. 1In additicn,

the peripheral wall 612 of the recess 61 wraps around the front

15 end oflthe ballpoint pen tip 2 instantly'befote the exposed

portion of the ball 22 at the front end of the-ballpoint pen

tip 2 is collapsed into the bottom wall 611 of the recess 61

completely, so that the front end of the ballpoint pen tip 2

can be reliably sealed with a soft touch despite the fact that

20 the front end of the ballpoint pen tip 2 is collapsed into the

bottom wall 611 of the recess 61 only slightly. As a result,

breakage of the recess 61 by the ballpoint pen tip 2 and

sticking into.the recess 61 by the ballpoint pen tip 2 can be
prevented. | |

25 In this embodiment, the ballpoint pen  tip 2

accommodating the ball 22 whose outer diameter is set to 0.3 mm
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i ng agarnst inpact other than writing pressure such as |npact derived from
falling, it is preferred-that the value (L/TD[err]) be 50 ‘r |ess
(L/TD[ err] 50).

is applied to the front end of the pipe 21 madé of stainless

steel whose outer diameter is set to 0.5 mm. Despite the facf

that the ballpoint pen tip of.this-embodiment is sharper than

the conventional ballpoint pen tip 2 (the outer diameter of the

5 . ball 22 ranges from 0.5 to 1.0 mm and the outer diameter of the

pipe 21 is about 2 mm), the sealability for the front end of

the ballpoiﬂt'pen tip 2 was not lost in the repeated operation

.of attaching the cap 7'(i,e., causing the ballpoint pen tip 2

to be abutted against the seal member 6) about several

10 . thousands of times, causing no breakage or sficking whatsoever.

Fig. 17 shows another embodiment of the seal member 6

of the inventipn.

| A joining portion 63 joining a recess 61 to a tubelike

portion 62 is connected to the front end of the-tubelike

15 portion 62 so as to be extended toward the front of the recess
Gi. As a result of this construction, when the front end of "

the ballpoint peﬁ tip 2 is abutted against the recess 61, the

joining portion 63 is flexed in‘ the radial direction by
compressive'force; i.e;, the action of spring of the joining. =

20 portion 63 can disperse stress applied to the recess 61,

thereby'allowing a mode of operation similar to that of the

embodiment of Fig.. 14 to be obtained. - In addition, other

aspects - of the coﬁstruction ére similar. to those of the

embodiment of Fig. 14.
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[00§~Eiiif‘shou+d‘be‘ggted that the respective dinen- sions, the length L,

the o nd the thick- ness T, of the pie portion in the
 prese indicated in millineters (mm. Further, the length L
of the plpe oﬂtlen es not include the exposed portion of the ball 22.

[0022] Still further, in the inventive ballpoint pen, it is effective that
the outer dianeter D of the pipe portion 3 is set to 0.75 mmor |ess and
the thickness T of the pipe

' CLAIMS

1 ) 1. A ballpoint pen comprising: o
2 | .a ballpoint pen tip provided at a top end portion of
3 said bailpoint-pen, said ballpoint pen tip includingla metallic
4 pipe Which accommodates a ball at a front end and has a pipe
5 projecting portion being projected outwardly;
6 wherein said pipe projecting portiqn satisfies a first
7 relational expression of L/D £ 4.0, where L is a length of said
8 pipe projecting portion_and D is an outer diameter of said pipe
9 prpjecting portion. |
1 2. A ballpoint pen according to claim 1, wherein said
2 pro;ectlng portion satisfies a second relational expression of
3 L/TD? £ 80, where T is a thickness of said pipe pro;ectlng
4  portion.
1 3. A ballpoint pen aécording to claim 2, wherein the
2 outer diameter D of said pipe projecting portion is 0.75 mm or
3  1less.
1 4. A ballpoint pen according to claim 3, wherein the
2 thickness T of said'éipe projecting portion is 0.15 mm or less.
1 | | 5. A ballpoint pen according to claim 4, wherein an
2 outer diametef of said ball is 0.45.mm or less.
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portion®’is set to 0.15 mmor |ess (preferably to 0.13 nmor less).

Pref.era ameter of the ball is set to 0.45-itmor less. In
additioEﬂ Emﬂgﬂﬂl Emballp0|nt pen is designed so that ‘the ballpoint pen
tip rot es the ball by a front end edge portion forned by

i nwar dl y deforn1ng the front end of the netal pipe by pressing and by a

bal | receiving seat (a plurality of accommodating projections) formed by.
i nwardly deforming the vicinity of the front end of the pi pe by pressing.

0023 If th t d th ort small (pore
gpeci%%call;,etffe$§] bggﬁaﬁ%?OL?geP?ﬁlgﬁﬁg§ l#gl 6 claim's, wherein said

2 pipe has a front end edge portion formed by inwardly deforming
3 the front end of said pipe and a plurality of ball receiving’
4 seats formed by inwardly deforming a vicinity of the front end

5 of the pipe, so that said ballpoint pen tip rotatably

6 accommodates said ball.
1 7. A ballpoint pen according to claim 6, further
2 .comprising a holding member made of synthetic resin, which
3 inéludes a mounting hole at a front portion .thereof for
4 .allowing.said ballpoint pen tip to be fixed thereto.and a
5 | retaining wail portion at a rear end thereof for allowing a
6 rear_end of said ballpoint pen tip to be abutted thereagainst.
1 - B. A baillpoinf pen according to claim 6,' further
2 comprising a holding member ﬁade of metal,'which-ihcludes a
3 mounting héle at a front portion for allowing said ballpoinf
4 pen tip to be fixed thereto, and a retéining wall portion being
5 integrally arranged at a rear end fqr allowing a rear end of
6 said bélléoint pen tip to be abutted thereagainst.
1 | 9. A ballpoint pen according to claim 6, wherein said
-~ 2. ballpoint pen tip including a reduced pipe portion which is
3 formed by reducing a diameter of a front end of said ball point
4 pen tip, and a rear portion of said ballpoxnt pen tip hav1ng a
5 original diameter is fixed to said holder.
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of t he bipe'portion s small (T [err] 0.15 nmm); or the outer dianeter of

he.balT"is_set o less with the first and second rel ationa
expressm nm I! ul Hﬂﬁr the pipe portion is sufficiently rigid agai nst
witing p a pipe type ballpoint pen optimal for witing
t hin, characters free from bendi ng and shaki ng can be obtained. BRI EF

DESCRI PTI ON OF THE DRAW NGS [0024] In the acconpanylng dr awi ngs;
Fig. 1 is a longitudinal sectional V|eM/shomnng a _

1 ' 10. A ballpoint pen accordlng to claim .7, further
2 comprising a support tube for supporting an outer
3 | circumferential surface of said ballpoint pen tip, said support
4 tube being fixed to said holding member.

1 11. A ballpqint.pen according to claim 10, wherein a
2 gap exists Dbetween said support tube and the outer
3 circumferential surface of eaid_ballpoint pen tip along a
4 portion for supporting the outer circumferential surface of
5 said ballpoint pen'tip, said gap ranging from 0.0l to O,l'mm.
1 : 12. A ballpoint pen according to claim 11, wherein
2 said gap is filled with an adhesive-to fixing said support tube
3 to the outer circumferential surface of said ballpoint pen tip.
i 0 13. A ballpoint pen according to'claim 10, wherein
2 said support tube made of metal includes a small diemeter
3 portion for supporting the outer circumferential surface of
4  said ballpoint pen tip and a large diameter portion being fixed
5 to.an outer circumference of said holdiﬁg member, said small
6 | diamete; perfion and said large diameter portion being fofmed
7 integrally. |

1 14. A ballpoint pen according to claim 7, wherein said
2 ‘ballpoint pen tip is fixed to said mounting hole of said
3 holdihg membexr by force fit and a supporting tube made of a
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mai n pert+en—ef—a—+Hi++rst—enbodi nent of the invention; Fig. 2 is an

oo NIRRT, " S0t ™o 2 g TS e o e

sectional* vifewshbwinhg *a main portion of a second enbodi ment of the
I nven- tion:

4 ﬁetal is fixed to said mounting hole by force fit, so that an
5 inner circumferential surface of said support tube supports an
6 outer circumferential surface of said ballpoint pen  tip.

1 | 15. A ballpoint pen according to claim 6, furthe;
2 comprising a cap being releasable from a front end portion of
3° . said ballpoint peh, which has a seal member therein for sealing
4 a frbnt end of said ballpoint pen tip, said seal member being
S comprised of an elastic member including a recess portion
6 | having a conical inner surface for closely enclosiﬁg the front
7 end of said ballpoint pen tip and a tubelike portion for
8 disﬁosing said recess portion in an axis thereof which are
9 integrally formed, wherein a thickness of a bottom wall of said
10 recess portion is larger than a thickness of a peripheral-wall
11, of said recess portion.

1 _ 16. A ballpoint pen according to claim 15, wherein a
2  thickness of a joining portion for joining said periphérallwall
3 té the tubelike portion of said recess is equal to or smaller
4. than the thickness of the peripheral wall of said recess 61.
1 17. A ballpoiﬁt ﬁen accbrding to claim 15, wherein a
2 peripheral wall of said recess portion is formed so thét a
3 - thickness of said peripheral wall goes on decreasing from a
4 bottom wall of said recess to a peripheral edge portions
5 thereof.
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i nal sectional view showing a main portion of a

F-g—5—+s—atongttud
th|rd e H |nVent|on Fig. 6 is an enlarged Vi'ew of the
porti on““ﬂl”lﬂ l“ﬂmm m 7 is a longitudinal sectional view show ng a

1 18. A ballpoint pen comprising:

2 an ink reservoir tube for reservoiring an.ink therein;
3 a'holding member being fitted to said ink reservoir
4 tube; and
5 a ballpoint pén tip comprising a metalliC'pipe held by
6 said holding member, said pipe including a ball accommodating
7 ~portion for rotatably accommodating a ball in a front end of
8 said pipe and-including a pipe projecting portion which is
9 projected from an end of said holding'member;
10 : wherein said pipe projecﬁing portion satisfies a first
11  relational expression of 0.05 < L/D < 4.0 and a second
12 relational expreésion of 0.4 < L/TD? < 80, where L is a length
13 of said pipe pfojecting portion, D is an outer diameter of said
14 pipe projecting portion and T is a thickness of said pipe
15 - projectiﬁg portion.
1 19. A ballpoint pen according to claim 18; wherein the
2 outer diameter D of said pipe projecting portion is 0.75 mm or
3 less. |
1 ' 20. A ballpoint pen according to claim 19, wherein the
2 thickness T of said pipe projecting portion is 0.15 mm or less.
1 21. A ballpoint pen according to claim 20, wherein'an
-2 outer diameter of said ball is 0.45 mm or less.
e
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n poftion of a fourth embodi ment of the inven- tion; Fig. 8 is a
Iongltudl ﬂumﬂﬂu "ﬂ"lﬁ"ﬂw showing a nain portion of a:fi:fth embodi nent
t he inven | ongi tudi nal sectional view showing a main

portion of a §i xth "enbodi‘ment t he i nventon; Fig. 10 is a | ongi udinal

sectional view showing a main portion of a seventh enbodi nent of the inven-
tion; Fig. 11 is a longitudinal sectional view showing a main portion of an
ei ght h enbodi nent of the inven- tion;

1 22. A ballpoint pen according to claim 18, wherein
2 said pipe projecting portion satisfies a 'third relational
3 expréssion of 0.1 < L/D £ 3.5.

1 - 23. A ballpoint pen according to claim 18, wherein
2 said pipe projecting portion satisfies a fourth relational
3 expression of 1 < L/TD? < 60.

1 24. A ballpoint pén according to claim 23, wherein
2 said pipe projecting portion satisfies a fourth relational
3 expression of 1 < L/TD2? < 50. -

1 - 25. A ballpoint pen according to claim 21, wherein
2 said accommodating portion cbmbrises a plurality of ball
3 receiving seats which is formed in a vicinity of the-front end
4  of said pipe; and |

5 a front end edge portion which is formed by iﬂwardly
6 deforming the front end of said pipe by pressing.

1 ' 26. A ballpoint pen according to claim 25, wherein
2 said holding member including: |

3 ‘a mounting holé provided in a front of said holding

4 member for allowing said ballpoint pen tip to be fixed

5 thereinto by force fit;
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Fig. 12'is a | ongi tudi nal secti onal view showing a main portion of a ninth

enbodi nmen | sebion; Fig. 13 is a |ongitudinal =sectional view
showi ng aH!ﬁ mml!gh the invention is applied; Fig. 14 is a
| ongi t udi 5 w showi ng art enbodi mrent of a seal nenber of the

invention; Fig. 15 is a longitudinal sectional view of a cap hav- ing the

seal nenber shown in Fig. 14; Fig. 16 is an enlarged view of a main portion
illus- trative of a nobde of operation of the seal menber shown in Figs. 14
and 15é and

a retaining wall portion formed integrally with said

7 mounting hole, for allowing a rear end of sald ballpoint pen

8 tlp to be abutted thereagalnst' and

9 a communication hole running through said retaining
10 wall portion, which  communicates the rear portion of said
11 holding member, said communication hole having substantially
12 the same inner diameter as said pipe.

1 | 27. A ballpoint pen according to claim 26, fufther
2 comprising a support tube for supporting at least a part of an

3 outer circumferential surface of said ballpoint pen tip, which

4 is fixed by force fit to an oﬁter circumferential surface of
5 the front portion of the holding_member;

6 : wherein said support tube includes a small diameter

7 portion for allowing said ballpoint pen tip running through

8 thereinto, which has a first hole whose inner diameter is

9 slightly larger than the outer diameterlof_said ballpoint pen
10 tip; and_é large diametér portion for enclosing the outer
11 | circumferential surface of the ballpoint pen tip, which has a
12 second hole into which the outer circuﬁferential surface of
13 said holding member is force-fitted.

1 28. A ballpoint pen according to claim 27, wherein a
2 '~ gap exists between the outer circumferential surface of said

3 ballpoint pen tip and said first hoie, said gap being in the
'-4, range from 0.01 mm to 0.1 mm.
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Fig. 17 is—a tongitudinal Sectional view show ng another enbodi ment of a

el mer'”“e1IIIIIII‘IlTIﬂIIIIHIIIHI >

1 | 29. A ballpoint pen according to claim 28, wherein
2 said large diameter portion has an annular groove provided on
3 an inner circumferential surface of said second hole, and said
4 | holding member has a plurality of ridges, so that said annular
5 .groove is fitted with said plurality of ridges to bite
6 thereinto. -
1 "._ ' 30. A ballpoint pen according to claim 26, further
2 comprising a support tubé for supporting at least a part of an
3 outer circumferential surface of said ballpoint pén tip, which
4 is fixed by force fit ﬁo an outer circumferential surface of
s the front portion of the holding member;
6 - wherein said support tube includes a small diameﬁer
7 portion for allowing said ballpoint pen tip running through
8 théreinto, ﬁhich has an inwardly deformed portion for fixing
9  and 'clamping the outer circumferential surface of said
.10 ballpoint pen tip; and.a large diameter portioﬁ for enclosing
11 the outer circumferential surface of the ballpoint pen tip,
12 which has a second hole into which the outer circumferential
13 surface of said holdinélmemberlis force-fitted.
1 31. A ballboint pen'5ccording'to claim_é?, wherein
2 said support tube further comprises an inward-projectibn for
3 force-fitting to the outef circumferential surface of said
4 .ballpoint pen tip.
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9 - DETAI THE PREFERRED EMBOOI MENTS [0025] The

preferred 3“' n - present invention will be described with
reference ﬂ Jﬂmzmﬂ"ﬁs ing drawi ngs. [0026] Figs. 1, -2, and 3 show a

i rst enbodi*neit FOO02®7]|s As= shown in Fig. 1 and 2, a baIIp0|nt pen tip 2 is
forned of a pipe 21 that is nmade of a stainless steel

1 32. A ballpoint pen according to claim 31, wherein
2 said inward projection is provided on a rear end portion of
3 said first hole.
1 33. A ballpoint pen according to claim 25, further
2 comprising a supporting tube for supporting said ball point.pen
3 tip wherein said holding member including:
4 a mounting hole provided in a front pertion'of said
5 holding member,.said mounting hole having a front portion to
6 which said supporting tube is fitted by force-fit.and a rear
7 portion to which said ballpoint pen.tip is fixed by force fit;
8 a first ietaining wall portion formed integrally with
9 said mounting hole, for allowing a rear end of said ballpoint
10 pen tip to be abutted thereagainst;
11 a second retaining wall portionlformed integrally with
12 said mounting hole, for allowing a rear-end of said supporting
13 tube to be abutted thereagainst; |
14 and
15 a communication hole running threugh said retaining
16 wall portion, which communicates the rear portion of said
17 - holding member, said communication hole having substantially
18 the same inner diametef as.seid pipe.
1 '34. A ballpoint pen accefding to claim 26, wherein
2 said'ballpoint pen tip has reduced pipe portion at a front
3 portion thereof. |
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(nmore specifical ly, SU8304) The bal Il point pen tip 2 is nade of a stainless
steel, or fera stenitic stainless steel (eyd., a grade;

_SU8304 _ ac E'H 3"’ ”'ﬂﬁ anese Industrial Standard). A ball receiving
seat 24- Il“)three i nwar dl y projecting portions) is forned
in the V|C|n|ty of the front end of the pipe 21 by deform ng the outer

circunferential surface of such pipe portion inwardly by pressing
equidistantly at three posi- tions (or four positions) A ball 22 (made of

a superalloy and h n er dianeter of 0.3 nsert in the,
Front b the bail riteryindoHotn e CBefnatcardlng | to5c1 8t i pyerein
acconmpdat g, 3 xﬁ&ﬁmé{:%“hc?i‘é’ Rt ifef £%nizd hole and fourth hole, said

3 third hole havingi an inner diameter larger than an outer
4  diameter of said ballpoint pen tip so as to exist a gap filled
5 with an adhesive between the inner diameter and an outer
6 circumference of said ballpoint pen tip, said fourth hole
7 having an inner diameter substantially the same as the outer
8 ‘diameter of said ballpoint pen tip'to be force-fitted.
1 | 36. . A ballpoint pen according to claim 25, further
2  comprising a supporting tube for supporting at least a part of
3 an outer circumferéntial surface of said ballpoint pen tip;
4 _ wherein said holding member includes a mounting hole,
5 a retaining wall portion and a communication hole running
6 through said retaining wall portion, which communicates the
7 rear portion of said holding member, said communication hole
8 having substantially the same inner diameter as said pipe;
9 wherein said supporting member having a first inner
10 circumferential portion at a rear 'pdrtion,  to which said
11 'ballpoint pen tip is force-fitted, and a second inner
12 circumferential portion‘at a front portidn which forms a gap
13 between said ballpoint pen tip.
14 o 37. A ballpoint pen according to claim 25, further
15 - comprising a cap being releasable from a frqnt end portion of
16 said ballpoint pen, which has a seal member therein for sealing
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21+ by a—ffeﬂ%—end_edgg_g_&tlon 23 formed by inwardly deformng the front
end of trnI"' sing. [0028] A mounting hole 41-is provided in
the fron ’H"m " E"Bide of a synthetic resin (eg., polypropyl ene
resin). The ﬁnumtlmg 41 allows the ballpoint pen-tip 2 to be fixed
thereto by force fit. The nmounting hole 41 has an inner dianeter slightly
smal l er than the outer dianeter of the ballpoint pen tip 2, and has a
retaining wall portion 411 formed integrally therewith on the rear end

thereof. The taL”é” | LoRE" bh99 oot he?!deds e 4870 £05h OfehBEr bei
BY $8' Lahfl bl P FoPeing

baIIpB nt p%n Rerea gai ns comuni cat 1 on
runs EQrOUQQoﬁlBIQ.J.sed of an elastic member including a recess portion

19 having a conical inner surface for closely enclosing the front
20 " end of said ballpoint pen tip and a tubelike portion for
21 disposing said recess pértion in an;axis thereof whiqh are
22 integrally formed.to be joined through a joining portion.
1 38. A ballpoint pen according to claim 37, wherein
2 said recess éortion including a thick bottom wall and a thin
3 peripheral wall which forms a éonical inner surface having a
4 conical shape on an inner surface of said recess portion, said
] conical inner surface having a spherical surface portion on a
6 bottom of said conical inner surface and a conically tapered
7 portion over a peripheral surface of said conical inner
8 surface.
1 39. A ballpoint pen aécordihg to claim 38, wherein a
2 thickness of a bottom wall of said recess portion is-larger
'3 than a thickhess'of a peripheral wall of said recess portion.
1 40. A bailpoint pen'acéording to claim 39,.wherein
2 said peripheral wall of said_fecess portion is formed so that
3 the thickneés of said peripheral.wall goes on decreasihg from
4 said bottom wall to a peripheral edge bortions thereof.
- . - " T
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retaining wal | portion:411, which comunicates the rear .portion of the
hol der 4 with the nmounting hole 41: The conmunication hole 42 has
substantially the same inner dianeter as the pipe 21. Since the holder 4 .is

made of the resin, the ball point pen ?&g%ﬁgggfe of netal can be
force-fitted into the nounting hole 4 t he mounting hole 41 has the

I nner dianeter slightly smaller than the outer dianmeter of the ball point
pen tip 2. :

The present invention_prévides the ballpoint pen (1) with
which the possibility of the pipe portibn bending at the
joint thereof is prevented even if the outer diameter D is.
small. The ballpoint pen has a ballpoint pen tip (2) at a
front énd 'theréof, the ballpoint pen tip' (2) rotatably
accommodating a ball (22) at a front end of a pipe (21) made
of metal, and an outwardly_projecting pipe portion (3) of the
pipe having a uniform thickness throughout the length thereof
1is arranged at a front end of the ballpoint pen tip (2). If a
length of the pipe portion (3) is L, an outer diameter of the
pipe portion ‘is D, a relational expressign."L/D < 4.0" is

satisfied.

(Fig. 2)
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|0 - <[0029] A support tube 5 for supporting the out er TiT—eurnpferential
surface ‘of the ballpoint pen tip 2 is fixed by force fit 'tﬂistsﬂe qut er

e e TN
FIG. 1 '
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portion of the holder 4. The support tube 5 is made of brass—and—-has—a

ni ckel plating over the surface thereof. A tubelike small dlih‘a ter portion
51 and a large diame- ter portion 52 are fornmed integrally See qed
tube 5. The small dianeter portion 51 has a hole 511 whose IV\H H i'
Is slightly larger than the outer dianeter of the ball point

| arge di aneter portion 52 has a hole 521 into which the outer '
circunferential sur- face of the holder 4 is force-fitted. [0030] The
bal | point pen tip 2 runs through the hole 511 of the small dianeter portion
51. The small| dianme- ter portion 51 encloses the outer circunferenti al
surface F/G 3

51
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of the ballpoint pen tip 2 so as to support the ballpoint pen Tip 2athe—

radial direction. [0031] A gap 54 exists between the Out eIThBiSh&tiIfs Q. Kepl
tial surface of the ballpoint pen tip 2 and the hole 511 of D aced
di aneter portion 51. The gap 54 (nore cor- rectly, the diff ,mmw M
the inner dianeter of the hole 511 and the outer dianeter

Is so small as ranging fromO0.01.to 0.1 mmthat shaking of the ball point
pen tip 2 at the tine of witing is extrenely. small, thereby not giving

the user a sense of unstable witi nF/E'rthg, the presence of the gap 54
facilitates assenbly of the ball poi htig 2 and the support tube

H | b
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5 to the holder 4. [0032] An annul ar groove 53 provi ded—en-the inner cir-
cunferential surface of the hole 521 of the large dlanerh ortion 52.
Wien the front portion of the holder 4 is force-fitted I Iﬁaﬂhmﬁaﬁ
the annul ar groove 53 is fitted with a plurality of r|dg ,

specifically, four ridges) so as to bite into them The my"
formed on the outer circunferential surface of the front portion o

hol der 4. Consequently, it is possible to strongly fix the holder 4 to the
support tube 5 as not to be easily rel eased.

FIG. 7
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[0033] The outer dianeter O of the pipe 21 used for \
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t he ball point pen tip 2 of the present invention is set to 0.5 mmand the
thi ckness T thereof, to 0.09 nm The length L of the pipe portion
-projecting outward fromthe front end of the support tube ﬁniéﬁneéﬁ&sﬁe&ﬁ'?
mm The length L, the outer dianeter D, and the thickness T P aced
portion 3 satisfy a first relational expression (L/D [err] H,Wﬂujmm
second rel ational expression (L/TD[err] 80 ) sinultaneously

bending at the joint of the pipe portion 3 at the time of witing with the

bal | point pen. [0034] Fig. 4 shows a second enbodi ment (a nodifi - cation
of first enbodinment).

FIG. 11
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[ 0035] The outer circunferential surface of a ballpoint—pen tip 2 is fied
by clanpi'ng by an inwardly deformed portion 55 which is fornmed by inwardly
deformng the front end of a tubelike small dianeter port Begn Replaced
support tube 5 by pressing. This construction allows the b ' p
2 to be reliably supported in the radial direction and fix

direction, and therefore contributes to preventing the ballpoint pen tip 2
from bendi ng and shaking, and at the sane tinme to prevent- ing the
bal | point pen tip 2 frombeing collapsed into the holder 4. The ball point

pen tip 2 is fixed by clanping at a tfent—pesHtfon wth respect to a
nounting hole 41 of the d ¥
. 4 ¥
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hol der 4, and it i-s with respect to such fixing and clamp=—ing position

that, theslength L of a pipe portion 3 is set. As simlar g;Qshebi@ial Bées Replaced
enbodi ment, also in the second enbodi nent, the length L of ion .
3is set to 1.0.mm the outer dianmeter D thereof, to 0.5 nmmmmmu‘ml
thickness T thereof, to 0.09 mMmm O her aspects of the cons e
second enbodi nent are sinilar to those of the first enbodi nent [0036] Figs.
5 and 6 show a third enbodi nent. [0037] The support tube 5 is nade of brass

by cutting.. A support tube 5 has a small dianeter portion 51 and a |arge
diameter portion 52 formed integrally therew th.

FIG. 14
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The smal | dianeter portion 51 has a hole 511 whose i nner S Iarger
t han.t he outer di aneter of a pipe 21 by about 0.01 to 0.1 f?1 The Iarge

di aneter portion 52 has a hole 521 into which the outer ci I ﬁkﬁ]ul ced

surface of the front portion of a holder 4 is force-fitted
plating is provided over the surface of the suport tube 5.

FIG. 16 o ‘
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12 [ 0038] As S|n1lar to first enbodinent, in the structure for
force-fitting the outer circunferenti al surface of the front portion of the
Hol der 4 into the large diameter por- tion 52 of the support_tube 5, an

annul ar groove 53 on - | REPLACEMENT SHEET

1 22 NOV 1995
BALLPOINT PEN AND CAP THEREFOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to ballpoint pens. More
specifically, the present invention is directed to a so-called
pipe type ballpoint pen having a ballpoint pen tip at the front
end thereof, the ballpoint pen tip rotatably accommodating a
ball at the front end of a pipe made of metal. The invention
is particularly related to a pipe type ballpoint pen édapted
for writiné thin characters.

2. Description of the Related Art

A well known conventional ballpoint pen is so designed
that a ballpoint pen tip which rotatably accommodates a ball at
the front end of a pipe made of mefal is force fitted into a
holder made of a synthetic resin. (For example, U.S.P. No.
4311403).

However, the ballpoint pen is usually used while
inclined with respect to a writing surface. Therefore, a
bending moment is applied to the front pipe portion at all

"times. When a large writing pressure (more specifically, a
vertical load of about 1.0 kg or more with respect to the
writing surface at a wrifing angle of 60 to 75°) is applied to
the ballpoint pen tip in the conventional ballpoint pen, the
writing pressure, of-course, varying from one user to another,
the front pipe portion is bent at the joint thereof.

Particularly, in a pipe type ballpoint pen having a ball
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] REPLACEMENT SHEET

the inner circunferential surface of the hole 521 bites to erggge wtirthe
outer circunferential surface of the front portion of the holldgr g&g@a§'§36
a synthetic resin. [0039] The small dianeter portion 51 of tihg s

tube 5 is located close to the front end of the hol der 4, caysitrg-t-he front
end of a ballpoint pentip 2 to be exposéﬂ conparatively long. The outer

circunferential surface of the ballpoint pentip 2 is supportedty-the
i nner circunferential surface of the hole 511 at the tine of witing.
[ 0040] The babbpéﬂﬁngpsaatiﬁOEMed1hyrnxﬁrﬁzbngtdéﬁbe&atibﬁebﬂﬂdﬁméﬁallic
(Whose outermnggsggrbg ;ie22an;? 2t§i;ngot practical to improve bending
strength by increasing the thickness of the front pipe portion
since it is difficult to manufacture a ballpoint pen having too
large a thickness of the front pipe portion.
| Further, the conventional ballpoint pen is usually such
that the outer diameter of the front pipe portion and the outer
diameter of the ball accommodated at the front end thereof are
large (more specifically, the outer diameter of the front pipe
portion is set to 0.8 mm or more and the outer diameter of the
ball at the front end is set to 0.5 mm or more), which produces
thick handwritten characters, thus not making the ballpoint pen
suitable fof jotting down thin characters into small spaces in
a pocketbook or the like. If the outer diameter of the front
pipe portion and that of the bail at the front end are reduced
in order to ébtain a ballpoint pen suitable for producing thin
handwritten characters, chances of the front pipe portion being
bent with a slightest writing pressure increase. |
If the front pipe portion has a thin wall thickness by
having a ball receiving seat formed by inward deformation
thereof (more specifically, the thickness of the front pipe
portion is set to 0.15 mm or less), or the front pipe portion
has a small diameter to obtain a ballpoint pen tip dedicated to
writing thin characters (more specifically, the outer diameter

of the front pipe portion is set to 0.75 mm or less), or the

front pipe portion is hollow to allow ink to flow therethrough

I —
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and thickness T is 0.1 15 mj), and a bal| 22 (made of a supgrRERLAGEMENT SHEET

havi ng an outer dianmeter of 0.4 mm is rotatably accommbdat gdjat” the frormt

end of the pipe 21 as in the first enbodi nent. The ball poin} pe [ |
22 M0 9%

fixed to the nmounting hole 41 of the holder 4 made of the synfh
by force fit as in the first embodi ment. 30041] The length [ |

portion 3 is set to 2.0 mm The length L, the outer dianetey D, and the

t hi ck-

ness T satisfy the first relational expression (L/D [err] .0 y—and

the second reliatdculyl wiviflleehaivang( hoTRhRr thdheihl fMepbermthearenyskyenante
therefore provide effects simlar to those of the first and second
enbodi nents. front pipe portion shakes with additional flexion of the pipe

itself at the time of writing, which not only gives a sense of
unstable writing to the user, but also increases the
possibility of the front pipe portion being bent.

In the conventional ballpoint pen, the fixing strength
between the holder and the pipe tends to be reduced due to
secular change or the like if the holder is made of a synthetic
resin. This causes the pipe to shake largely at the time of
writing, thereby giving the user a sense of unstable writing.
Additionally, in the case of the holder made of a synthetic
résin, largé writing pressure and falling impéct'onto the floor
applied to the ballpoint pen tip would cause the ballpoint pen
tip to be pushed rearward and thereby collapsed into the holder
by an excessive force, which does not preclude the likelihood
of the user not being able to write with the ballpoint pen.

Still further, disclosed in Japaneéé Unexamined Utility
Model Publication No. 62-5978 and Japanése Examined Utility
Model Publication No. 2-5994 are ballpoint pens in which a seal
member made of a elastic member is arranged within a cap to
seal the ballpoint pen tip of the ballpoint pen.

However, when the outer diameter of the front pipe
portion and that of the ball at the front end are reduced in
order to obtain a ballpoint pen suitable for writing thin

characters, the seal member disclosed in the aforementioned

- Japanese Unexamined Utility Model Publication No. 62-5978 has
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[0042] Fig. 7 shows a foﬁrth enbodi ment (a nodifica- tion of [t
enbodi nent). [0043] An inward projection 56 is arranged insiglefa hole 5
of a small dianeter porti.on 51 of a support tube 5. The oute 2 2 NoV 1996
circunferential surface of a ball point pen tip2is fixed tof the inward
projection 56 by force fit.
so thin recess portions that the recess is broken due to
excessive stress concentration caused by repeated abutment of
the sharp ballpoint pen.tip of the ballpoint pén thereagainst.

In addition, the seal member disclosed in Japanese
Examined Utility Model Publication No. 2-5994 is of such a
construction that almost all deformation of the ballpoint pen
tip of the ballpoint pen due to the abutment is accommodated by
‘the thin joining portion thereof. 1In addition, the joining
portion.of this seal member is short in the axial direction,
and instantly produces resiliency due to tension upon abutment
‘of the ballpoint pen tip against the recess. As a result of
this construction, if the length of movement of the joining
portion after the abutment of the ballpoint pen tip against the
recess (the amount of pushing) is increased due to variations

~in the radial direction or in order to ensure sufficient
sealing of the ballpoint pen tip, strong resiliency is applied
to bias the ballpoint pen tip. Hence, when the outer diameter
of the front pipe portion and that of the ball at the front are
similarly reduced in order to obtain a ballpoint pen suitable
for writing thin characters, there exists the possibility of
the ballpoint pen tip sticking into the recess.

In other words, ﬁhe conventional seal member is not
sufficiently given consideration to the possibility of the seal
member which is broken or stuck by the front éipe portion,
since the outer diameter of the front pipe portion of the
ballpoint pen is comparatively large (0.8 mm or more). That

-
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Further, a gap 54 is provided between an inner circum feren IaEPISAJDEN&NQ! SHEET
t he hoIe 511 and the corresponding outer circunferential sur the

Bal | point pen tip 2 as not to affect stability of the baIIp0|n
at the time of witing (nore specifically, a gap ranging fro %Qt&)é‘gé%

my. The inner circunferential surface is?located at

is, a seal member optimal for a ballpoint pen tip whose front
pipe portion has such a small diameter as to allow thin

characters to be written has not yet been disclosed.

SUMMARY OF THE TNVENTION

The present invention has been made to overcome the
aforementioned conventional problems. Accordingly, an object
of the invention is to provide a ballpoint pen optimal for
writing thin characters which does not cause the ballpoint pen
tip to be bent by the writing pressure at the timelof writing
nor gives a user a sense of unstable writing due to the
ballpoint pen tip shaking at the time of-writing, and which
does not allow the ballpoint pen tip to be collapsed into the
holder. Another object of the inQention is to provide a
ballpoint pen having a cap with a seal member optimal for such
ballpoint pen tip dedicated to writing thin characters.

The present invention is directed to a ballpoint pen
having a ballpoint pen tip at the front end thereof, the
ballpoint pen .tip rotatably accommodating a ball at the front
end of a pipe made of metal, and requires that an outwardly
projecting pipe portion having a uniform thickness throughout
be arranged at the front end of the ballpoint pen tip, and that
if the length of the pipe portion-is L and the outer diameter
of the pipe portion is D, a first relational expression

L/D £ 4.0 |

be satisfied.

- [ THIS SHEET HAS BEEN
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a front position with respect to the inward projection 56. A{ 3 f '
this congtruction, the ball point pen tip 2 can be fixed in tH ?E@ﬁEEQWEN? SHEET
direction and supported in the radial direction reliably, whijch in turn
prevents the ball- point pen tip 2 frombeing collapsed into]the 2@INQY 1996
and at the sane time from bending and sh&ing. [0044] The ball point pen ti P
2 projects fromthe front end of the snall dianeter portion $1 of the
support tube 5 to forma pipe portion 3 as simlar to the th enbod-

iment. The length L Bfbahtppipt pentobntBei prestnto ihventrhonOdoatp raseec tam
of the construction of the fourth enbodi ment are simlar to those of the
t hi rd enbodiink reservoir tube for reservoiring an ink therein; a holding
member being fitted to the ink reservoir tube; and a ballpoint
pen tip having a pipe made of metal, which is held by the
holding member( the pipe rotatably accommodating a ball at a
front end thereof, the pipe inclﬁding a pipe projecting portion
which is projected from an end of the holding member; wherein
the pipe projecting portion satisfies a first relational
expression of L/D £ 4.0, where L is a length of the pipe
projecting portion and D is an outer diameter of the pipe
" projecting portion.

When the first relational expression (L/D < 4.0) is
satisfied, bending and shaking of the pipe porﬁion at the time
of writing can be prevented.

In the first relation expression (L/D £ 4.0), the pipe
portion is more susceptible to bending with increasing length
L and with decreasing outer diameter D. That is, a value (L/D)
répresents the degree of susceptibility to bending; the smaller
the value (L/D) is, the less susceptible to bending and
therefore more .reliable the function of the pipe portion
becomes. The inventors have found that bending caused by a
normal writing pressure can be sufficiently preveﬁted when the
value (L/D) is 4.0 or less. Particularly, when the outer
diameter D of the pipe portion is set to 0.6 mm or less (D <
0.6 mm), it is preferred that the value (L/D) be 2.5 or less

(L/D £ 2.5). If the outer diameter D is set to 0.7 mm or less
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ment [ 0045]
cylindrical
and nmade of

Fig. 8 shows a fifth enbodinent [0046] A support

: .
menber having a uni form di aneter throughout the 'H%ﬁﬂﬁﬂﬁiﬂiﬁﬁEEf
netal (e.g., a stainless steel), and is fixed by florce fit to

the front portion of a nounting hole 41 qf a hol der 4 made df |a 22"NOVt1996

resin (e.g.

ot her hand, a ball goijnt pen tip 2

a polyacetal resin). On the

(whose outer dianeter Dis 0.55 mm thickness T is 0.09 nnjAand t he

di anet er of
nmount i ng hol

the ball 22 is 0.35 nm is fixed to the rear portian of the
dME & % mnhol erist prefercedf that the value (L/D) is 3.5 or

less (L/D £ 3.5). Further, the value (L/D) is required to be
é value larger than 0 (L/D > 0). However, since it is
advantageous to at least project the frdnt énd edge portion 23
(usually tapered) of the pipe portion 3 outward in obtaining
smooth writing performénce, the value (L/D) is preferably 0.05
or more (L/D 2 0.05), or more preferably 0.1 or more ((L/D 2
0.1). | |

In the aforemenﬁioned ballpoint pen, if the thickness
of the pipe portion 3 is T, it is required that a second
relational expression of L/TD2? < 80 is satisfied. |

When both the first relational expression ((L/D < 4.0)
and the second relational expression (L/TD2? < 80) are
satisfied, bending and shaking of the pipe poftion at the time
of writing can be pievented more reliably.

In the second relation.expression (L/TD2 < 80), the
pipe portion is more susceptible to bending with increasing
length aﬁd with decreasing thickness T and squared outer
diametef D. That is, a value (L/TD?) represents the degree of

susceptibility to bending{' This degree of susceptibility to

.bending is proportional to the length L and inversely

proportionél to the thickness T and D2. The smaller the value
(L/TD2?) is, the less susceptible to bending and therefore more
reliable the fﬁnction of the pipe portion becomes . The
inventors have found that the pipe portion is not bent even by

a large writing pressure if the'value (L/TD2?) is 80 or less

Sheet Has Been Replaced THIS SHEET HAS BEEN
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[0047] The nounting hole 41 of the holder 4 has an inner cirg
surface having an inner dianeter as to allow the rear portiop
support tube 5 to be force-fitted thereinto at the front porf
but also the other inner circunferential surface having the

dianeter as to allow the rear portion of & he bal | - point penftip 2 to be

force-fitted thereinto at the rear por- tion thereof. Furthes—tetaining
wal | portions 412, 411 allowing the rear end of the support tube 5 and the
bal | - poi nt peATP?p<280d b@nsbkthatl ther pigei poirtdon proveasillpnbehe ibyner
circunferentigiggq&ifgfngfpiggsgggniknghQOLglﬁé,(i?%%ﬁ%tugeggrger than 80
(L/TD2 > 80). Of céurse, the lehgth L of the pipe portion is
larger than 0 (L > 0). However, to project the front end edge
portion including the ball of the pipe portion outward in order
to obtain smooth writing.pérformance free from interference-
with a writing surface, the length L is effective when set to
0.01 mm or more (L > 0.01 mm) . Therefore,.the value (L/TD2?) is
0.4 or more (L/TD? 2 0.4), or more preferably or more (L/TD? 2
l). Further, to imbrove bending strength, it is preferred that
the value (L/TD2) be 60 or less (L/TD? < 60). Still further,
| to reliably prevent bending against impact other than writing
pressure such as impact derived f:om falling, it is preferred
that the value (L/TD?) be 50 or less (L/TD2? < 50).

It should be noted that the respective dimensions, the
length L, the outer diameter D, and the thickness T, of the
pipe portion in the present invention are indicated in
millimeters (mm). Further,.the length L of the pipe portion
does not include the exposed portion of the ball 22.

Still further, in the aforementioned ballpoint pen, it
is effective that: the outer diameter D of the pipe portion 3
is set to 0.75 mm or less; the thickness T of'the.pipe portion
is set to 0.15 mm or less (preferably to 0.13 mm or less); and
the outer diameter of the ball is set to 0.45 mm or less. 1In

addition, the aforementioned ballpoint pen is preferably

designed so that the ballpoint pen tip rotatably accommodates

[T
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the ball by a front end edge portion formed by inwardly
deforming the front end of the metal pipé by pressing and by a
ball receiving seat (a plurality of accommodating projections)
formed by inwardly deforming the vicinity of the front end of
the pipe by pressing.

If the outer diameter D of the pipe portion is small
(more specifically, D £ 0.75 mm); the thickness T of the pipe
portion is small (T < 0.15 mm); or the outer diameter of the
ball is set to 0.45 mm of less with the first and second
relational expressions satisfied, then the pipe portion is
sufficiently rigid against writing pressure, so that a pipe
type ballpoint pen optimal for writing thin characters free

from bending and shaking can be obtained.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings;

Fig. 1 is a longitudinal sectional view showing a main
portion of a first embodiment of the invention;

Fig. 2 is an enlarged view of the portion G of Fig. 1.

Fig. 3 is a sectionai view taken along a line A-A in
Fig. 1;

Fig. 4 is a longitudinal sectional view showing a main
portion of a second eﬁbodiment of the invention;

Fig. 5 is a longitudinal sectional view showing a main
portion of a third embodiment of the invention;

Fig. 6 is an enlarged view of the portion H of Fig. 5.

_ .
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[ 0048] The supporttube 5 whose inner dianeter

circunferentia

satisfy the first
rel ati onal

21. nade of netal

rel ati onal
expression (L/TD[err]
shows a sixth enbodi nent [0050]

(e.g., a stainless steel),

surface of the ballpoint pen tip 2 at the ti
The support tube 5 sets the length L (1.2nm of the pipe por
expression (L/D [err] 4.0) and
gP) simulta-
A ball point pentip 2 is f
whi ch has a pipe portion 3 —

[err]

Is O.6 mmsupp

neousl y

L BEPLAREMENE SHEET

of witing.
tijon2P Nov

t He second 1996

[ 0029 Firg—8

d of a pipe

formed by reduci ng thigdi anks e laingimudimeal spectiomabfvide daddimgd neein

tip 2. A bal

22 is rotatably

portion of a fourth embodiment of the invention;

Fig. 8 is a longitudinal sectional view showing a main
portion of a fifth embodiment of the invention;

Fig. 9 is a longitudinal sectional view showing.a main
~portion of a sixth embodiment of the invention;

Fig. 10 is a longitudinal sectional view showing.a main
portion of a seventh embodiment of the invention; -

Fig. 11 is a longitudinal seétional view showing a main
portion of an eighth embodiment of the invention;

Fig. 12 is-a longitudinal sectional view showing a main
po;tion of a ninth embodiment of the invention;

Fig. 13 is a longitudinal sectional view showing an
example to which the invention is appliéd;

Fig. 14 is a longitudinal sectional-view showing an
embodiment of a seal member of the invention;

Fig. 15 is a longitudinal sectional view of a cap
having the seal member shown in Fig. 14;

Fig. 16 is an enlarged view of a main portion
illustrative of a mode of operation of the seal member shown in
Figs. 14 and 15; and

Fig. 17 is a longitudinal sectional view showing

another embodiment of a seal member of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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. : : REPLA !
accommodat ed at the front end of the pipe portion 3 by a frjo CEME T SHEET
portion 23 and a ball receiving seat 24 as in the first enfgo insgi. The
front end edge portion 23 is forned by deform ng the pipe 41 }i nét NOVA1996
direc- tion by pressing. The large dianeter rear portion off tlhe ball point
pen tip 2 is fixed to a mounting hole 43Yof a holder 4 nadg of a synthetic
resin by force fit as in the first to fifth enbodi nents. |
enbodi ment has no such support tube 5 as those of the first to fifth
enbodi ments. How evEBhe phef¢erped pmibodimentaio fintheupeesenznmtheenbioh Wibl

mm a thickness Tof 0.1 mm and a length Lof 1.0 nm
be described with reference to the accompanying drawings.

Figs. 1, 2, and 3 show a first embodiment.

As shown in Fig. 1 and 2, a ballpoint pen tip 2 is
formed of a pipe 21 that is made of a stainless steel (more
specifically, SUS304). The.ballpoint pen tip 2 is made of a
stainless steel, or preferably of an austenitic stainless steel
(e.g., a grade, SUS304, according to the Japanese Industrial
Standard), A ball receiving seat 24 (more specifically, three
inwardly projecting portions) is formed in the vicinity of the
front end of the pipe 21 by deforming the outer circumferential
surface of such pipe portionlinwardly by pressing equidistantly
at three positions (or four positions). A ball 22 (made of a
superalloy and having an outer diameter of 0.3 mm) is inserted
in the front of the ball receiving seat 24, so that the ball 22
is rotatably accommodated at the front end of the pipe 21 by a
front end edge portion 23 formed by inwardly deforming the
front end of'ﬁhe pipe 21 by éressing.

A mounting hole 4i is provided in the front of a holder
4 made of a synthetic resin (e.g., polypropylene resin).

The mounting hole 41 allowé the ballpoint pen tip 2 to be fixed
thereto by force fit. The mounting. hole 41 has an inner
diameter slightly smaller than the outer diameter of the
ballpoint pen tip 2, and has a retaining wall portion 411
formed integrally therewith on the rear end thereof. The

retaining wall portion 411 allows the rear end of the ballpoint
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so that the dimensions L, D, and T satisfy the first rela- ti nBEPLACEMENT SHEET
expression (L/D [err] 4.0) and the second rel ational expressip
80) sinmultaneously. Therefore, the possibility of the baIIp0|nt p?ﬁéhbﬁ'ép
bending at the tinme of witing can be sufficiently limted as 6
to fifth enbodi ments. Mreover, the ball122 acconmo- dated at t
has an outer dianeter of 0..38 nm [0052] Fig. 10 shows a sevgnth

front _end

enbodi ment. [0053] As in the first -enbodi nent, a ball point pemtTp—2—+s

formed of apemt alipplpeo 2Be heivi tiged umf@agamﬁﬁetex édﬁﬁx@whe&hbhehb@egw

thereof. A ball 22 is rotatably
runs through the retaining wall portion 411, which communicates
the rear portion of the holder 4 with the mounting hole 41.
The éommunicatién hole 42 has substantially the same inner
diameter as the pipe 21. Since the holder 4 is made of the
resin, the ballpoint pen tip 2 made of metal can be_force-
fitted into the mounting hole 41 unless the mounting hole 41
has the inner diameter slightly smaller than the outer diameter
of the ballpoint pen tip 2.

A support tube 5 for supporting the outer
circumferential surface of the ballpoint pen tip 2 is fixed by
force fit to the outer circumferential surface of the front
portion of the holder 4. The support tube 5 is made of brass
and has a nickel plating over the surface thereof. A tubelike
small diameter portion 51 and a large diameter portion 52 are
formed integrally with the support tube 5. The small diameter

_portion 51 has a hole 511 whpse inner diameter is slightly
larger than the outer diameter of the ballpoint pen tip 2. The
large diameter portion 52 has a hole 521 into which the outer
circumferential surface of the holder 4 is force-fitted.

The ballpoint pen tip 2 runs through the hole 511 of
the small diameter portion 51. The small diameter portion 51
encloses the outer circumferential surface of the ballpoint pen

tip 2 so as to support the ballpoint pen tip 2 in the radial

direction.
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accommpdated by a front end edge portion 23 formed while defdr _

pressing and by a ball receiving seat 24. The rear end of thg WE|%§9§M§NTP ﬁFET
tip 2 is fixed to a nounting hole 41 of a holder 4 made of ajsynthetic
resin (e.g., a polyacetal resin) by force fit. The front end]off t&@ NOV 1996
bal | point pen tip 2 is projected fromtht3front end surface ¢f {the hol der 4

to forma pipe portion 3 of the invention.

A gap 54 exists between the outer circumferential
surface of the ballpoint peh tip 2 and the hole 511 of the
small diameter portion 51. The gap 54 (more correctly, the
difference between the inner diameter of the hole 511 and the
outer diameter of fhe pipe 21) is so small as ranging from 0.01
to 0.1 mm that shaking of the ballpoint pen tip 2 at the time
of writing is extremely small, thereby not giving the user a
sense of unstable writing. Further, the presence of the gap 54
facilitates assémbly of the bailpoint pen tip 2 and the support
tube 5 to the hoider 4.

An énnular groove 53 provided on the inner
circumferential surface of the hole 521 of the large diameter
portion 52. When the front portion of the holder 4 is force-
fitted into the hole 521, the annular groove 53 is fitted with
a.plurality of ridges 43 (moré specifically, four ridges) so as
to bite into them. The ridges 43 are formed on the outer
circumferential surface of the front portion of the holder 4.
éonsequently, it is possible to strongly fix the holder 4 to
the support tube 5 as not to be easily released.

The. outer diameter D of the pipe 21 used for the
ballpoint pen tip 2 of the preéent invention is set to 0.5 mm
and the thickness T thereof, to 0.09 mm. The length L of the
pipe portion 3 projecting outward from the front end of the
support tube 5 is set to 1.0 mm. The iength L, the outer
diameter D, and the thickness T of the pipe portion 3 satisfy'

a first relational expression (L/D < 4.0) and a second
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15 [0054] As simlar to the sixth embodiment, the seventh e
no such support tube 5 as those of the first to fifth enbodi
t'he outer dianmeter D of the pipe portion 3 is set to 0.7 mmth
thereof to 0.14 mm and the length L the{‘leof, to 8 mMm
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relational exéression (L/TD? < B80) simultaneously to prevent
bending at the joint of the pipe portion 3 at the time of
writing with the ballpoint pen. | |

Fig. 4 shows a second embodiment (a modification of
first embodiment).

The outer circumferential surface of a ballpoint pen
tip 2 is fixed by clamping by an inwardly deformed portion 55
which is formed by inwardly deforming the front end of a
tubelike small diameter'portidn 51 of a support tube 5 by
pressing. This construction allows the ballpoint pen tip 2 to
be reliably supported in the fadial direction and fixed in the
axial direction, and therefore contributes to preventing the
ballpoint pen tip 2 from bending and shaking, and at the same
time to preventing the ballpoint pén tip 2 from being collapsed
into the holder 4. The ballpoint pen tip 2 is fixed by
clamping at a front position with respect to a mounting hole 41
of the holder "4, and it is with respect to such fixing and
clamping position that the length L of a pipe portion 3 is set.
As similar to .the first embodiment, also in the second
.embodiment, the length L of the pipe portion 3 is set to 1.0
mm; the outer diameter D thereof, to 0.5 mm; and the thickness
T thereof, to 0.09 mm. Other aspects of the construction of
the second embodiment. are similar to those of the first
embodiment.

Figs. 5 and 6 show a third embodiment.

This Sheet Has Been Repléced

(U




and these dinensions L, D, and T al so satisfy the first rel atinﬁfﬂ'ACEMENT_SHEET ]

expression (

L/DJerr] 4.0 ) and the second rela- tional exprgsgion

{(L/TD[err] 80 ) simultaneously. There- fore, the possibility |off t2Q Noy
bal | point pen tip 2 bending at the tine of witing is sufficijently |IFﬂt§§P

I n additi on,

the ball 22 acconmodated at®the front end has afi OUTeT

dianeter of 0.4 mm [0055] Fig. 11 shows an ei ghth enbodi nenl_[0056] A
nmounting hole 41 is provided at the front end of a holder 4 nade of netal
(e.g., brass or stai Thessudprety . tubdabl s nhagenoffi brass nbyacutt inigat oA
the first enbodinment is inserted into the nmounting hole 41. The

support tube 5 has a small diameter portion 51 and a large
diameter portion 52 forhed integrally therewith. The small
diameter portion 51 has_a'hdle 511 whose inner diameter is
larger than the outer diameter of a pipe 21 by abouﬁ 0.01 to
0.1 mm. The largé diameter portion 52 has a hole 521 into
which the outer'circumferential surface of the front portion of
a holder 4 is force-fitted. A nickel plating is provided over
the surface of the support tube 5.

As similar to first émbodiment, in the structure for
force-fitting the outer circumferential surface of the front
portion of the holder 4 into the large diameter portion 52 of
the support tube 5, an . annular groove 53 on the. inner
circumferential surface of the hole 521 bites to engage with
the outer circumferential surface of the front portion of the
holder 4 made of a synthetic resin.

The small diameter portion 51 of the support tube 5 is
located close to the front end of the holder 4, causing the
front end of a ballpoint pen tip 2 to be exposed comparatively
long. The outer circumferential surface of the ballpoint pen
tip 2 is supported by the inner circumferential surface of the
hole 511 at the time of writing.

The ballpoint pen tip 2 is formed of a stainless steel
pipe 21 (whose outer diameter D is set to 0.65 mm and thickness
T is 0.115 mm), and a ball 22 (made of a superalloy and having

an outer diameter of 0.4 mm) is rotatably accommodated at the
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mounting hole 41 has a retaining wall portion 411.inte- gral
the holder 4. The retaining wall por- tion 411 allows the r

.
AL RACEMENThSHEET

bal | point pen tip 2 to be abutted thereagainst. In addition,

hole 41 has a hole 413 in the front thereof and a hole 414 ijn thgzrﬁ
thereof. The hol e 413 has an inner di angfer l'arger than thefoyter dlgv‘?gé

tthe noUNTTTg

of the ballpoint pen tip 2, and the hole 414 has an inner dijareter—+hat—is

substan- tially the same as the outer dianeter of the ballpdint pen tip 2

and that allgiénthentiedf pekéi pipefl 2heabalinpotié EeRsti ewbddiméh€] T MTaRs
force-fitted or loosely inserted there- into. The hole 413 in the front is

filled with lanl bplirst veen tip 2 is fixed to the mounting hole 41 of the

holder 4 made of the synthetic resin by force fit as in the

first embodiment.

The length L of the pipe portion 3 is set

to 2.0 mm.

The length L, the outer diameter D, and the thickness T satisfy

the first relational expression (L/D < 4.0) and

the second

relational expression (L/TD2 < 80) simultaneously, and

therefore provide effects similar to those of the first and

second embodiments.

Fig. 7 shows a fourth embodiment (a modification of

third embodiment).
An inward projecﬁion 56 is arranged inside

of a small diameter portion 51 of a support tube 5.

a hole 511

The outer

circumferential surface of a ballpoint pen tip 2 is fixed to
the inward projection 56 by force fit. Further, a gap 54 is
provided between an inner circumferential surface of the hole
511 and the corresponding outer circumferential surface of the
ballpoint pen tip 2 as not to affect stability of the ballpoint
pen tip 2 ét the time of writing (more specifically, a gap
ranging from 0.01 to 0.1 mm). The inner circumferential
surface is located at a front position with respect to the
inward projection 56. As a result of this construction, the
ballpoinﬁ pen tip 2 can be fixed in the axial direction and

supported in the radial direction reliably, which in turn
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44, not only allowing the ballpoint pen tip 2 to be rigidl}y REPLAGEMBNT SHEEP
preventing | eakage of ink fromthe outer circunferential syrface~of—t+he—-
Bal | point pen tip 2. In addi- tion, a conmunication hole 4 Nh%ﬁ? i nner

di ameter is substantially the sane as tg?t of the ball point pe h%“&
provided in the retaining wall portion 1 so as to pass thriough {he .
retaining wall portion 411. As a result of this constructijon, the retaining

wal | portion 411 can provide a rigid portion agai nst whi ch—tire~rear—end_of
the pi pe 2lprevehtist ede badlpbihkepeantipi Pefidk bé DG i Solbapsedl Dakédihe

holder 4, and at the same time from bending and shaking.

The ballpoint pen tip 2 projects from the front end of
the small diameter portion 51 of the support tube 5 to form a
pipe portion 3 as similar to the third embodiment. The length
L of the pipe portion 3 is set to 1.5 mm. Other aspects of the
construction of the fourth embodiment are similar to those.of
the third embodiment.

Fig. 8 shows a fifth embodiment.

A support tube 5 is a cylindrical member having a
uniform diameter throughout the length thereof and made of
metal (e.g., a stainless steel), and is fixed by force fit to
-tﬁe front portion of a mounting hole 41 of a holder 4 made of
a synthetic resin (e.g., a polyacetal resin). On . the other
hand, a ballpoint pen tip 2 (whose outer diameter D is 0.55 mm;
thickness T is 0.09 mm; and the diameter of the ball 22 is 0.35
mm) is fixed to the rear portion of the mounting hole 41 of the
holder 4 by force fit.

The mounting hole 41 of the holder 4 has an inner
circumferential surface having an inner diameter as to allow
the rear portion of the support tubé 5 to be force-fitted

- thereinto at the front portion thereof, but also the other
inner circumferential surface having the other inner diameter
as to allow the rear portion of the ballpoint pen tip 2 to be
force-fitted thereinto at the rear portion thereof. Further,

retaining wall portions 412, 411 allowing the rear end of the
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support tube 5 and the ballpoint pen tip 2 to. be abutted
thereagainst are provided on the inner circumferential surface
of the mounting hole 41, respectlvely

The support tube 5 whose inner diameter is 0.6 mm
supports the outer circumfgrential surface of the ballpoint pen
tip 2 at the time of writing. The support tube 5 sets thé
length L (1.2mm) of the pipe portion 3 to satisfy the first
relational expression (L/D < 4.0) and the second relational
expression (L/TD? < 80) simultaneously.

Fig. 9 shows a sixth embodiment.

A ballpoint pen tip 2 is formed of a pipe 21 made of
metal (e.g., a stainless steel), which has a pipe portion 3
formed by reducing the diameter of the front portion of the
ballpoint pen tip 2. A ball 22 is rotatably accommodated at
the front end of the pipe portion 3 by a front end edge portion
23 and a ball receiving seat 24 as in the first embodiment.
The front end edge portion 23_is formed by deforming the pipe
21 in the radial direction by pressing. The large diameter
rear portion of the ballpoint pen tip 2 is fixed to a mounting
hole 41 of a holder 4 made of a synthetic resin by force fit as
in the first to fifth embodiments.

The sixth embodiment has no such suéport tube 5 as
those of the'first to.fifth embodiments. However, the pipe
portion 3 has an outer diameter D of 0.6 mm, a thickness T of
0.1 mm, and a iength L of 1.0 mm, so that the dimensions L, D,

and T satisfy the first relational expression (L/D < 4.0) and

_—
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In the eighth enbodinent, the length L of the pipe
to 0.9 mm
' to 0.09 nm and these dinmensions L, D, and T sati
rel ati onal
expression (L/TD[err] 80). In addi tion, ¥ ball 22 r ot at abljy
the front end has an outer dianeter of 0.3 mm [0058] Fig.}] 12 shows a i
enbodi mrent (a nodica- tion of eighth enbodinent). [0059] A-
support tubetie nestsoraf weBytidwed 1 cexpeséss{eng(L/BDPokY pOQP¥limad tagsion)s 1S
force-fitted into a

the cuter dianeter D thereof, to 0.5 mm and th
fly the first
tli o2 NOV 1995

expression (L/D [err] 4.0) and the second rel a-
accommodat ed 3

ylindrical

T ';ngg]nﬁgﬁ SREET

- -

Therefore, the possibility of the ballpoint pen tip 2 bending

at the time of writing can be sufficiently limited as in the

first to fifth embodiments. Moreover, the ball 22 accommodated '

at the front end has an outer diameter of 0.38 mm.

Fig. 10 shows a seventh embodiment.

As in the first émbodiment, a ballpoint pen tip 2 is
formed of a metal pipe 21 having a uniform diameter throughout
the iength thereof. A ball 22 is rotatably accommodated by a
front end edge portion 23 formed while deformed by preésing and
by a ball receiving seat 24. The rear end of the ballpoint pen
tip 2 is fixed to a mounting hole 41 of a holder 4 made of a
synthetic resin (e.g., a polyacetal resin) by force fit. The
front end of the ballpoint pen tip 2 is projected from the
front end surface of the holder 4 to form a pipe portion 3 of
the invention.

As similar to the sixth embodiment, the seventh
embodiment has no such support tube 5 as those of the first to
fifth embodiments. However, the outer diameter D of the pipe
portion 3 is set to 0.7 mm; the thickness T thereof, to 0.14
mm; and the length L thereof, to 2.8 mm, and these dimensions
L, D, and T also satisfy thé fifst relational expression (L/D
< 4.0) and the second relational expression (L/TDZ. < 80)
simultdneously. Therefore, the possibility of the ballpoint

pen tip 2 bending at the time of writing is sufficiently
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nmounting hole 41 of a holder 4 nade of netal (e.g.,. brass) '

pen ti pgz simlar to that of the first enbodinent is fprce-fiF&PZgbéan§ﬁEET
i'nner hole 57 of the support tube 5. That is, in the ninth pnpodi nent, the
bal | point pen tip 2 and the hol der 4 botzh made of netal are|fpr @2 NOM 894
into the holder 4 made of netal, respec- inely, (i.e., the}sjructure
utilizing the deformation of the synthetic resin). so that sppoth fTorce
fitting operation can be inplenented. As a result of this cpnstruction, fhe

i nner circunitmétedal Zor hddd tdbnt,hehwwiing hohecdimodiatba hel deve 4 it
the outer circunferential surface of the ballpoint pen tip 2 are not
damaged duriemndthasfanceutér-diameter of 0.4 mm.

Fig. 11 shows an eighth embodiment.

A mounting hole 41 is provided at the front end of a
holder 4 made of metal (e.g., brass or stainless steel). A
ballpoint pen tip 2 similar to that of the first embodiment is
inserted into the mounting hole 41. The mqunting hole 41 has
a retaining wall porﬁion'411 integrally formed with the holder
4. The retaining wall portion 411 allows the rear end of the
ballpoint pen tip 2 to be abutted thereagainst. 1In addition,
the mounting hole 41 has a hole 413 in the front thereof and a
hole 414 in the rear thereof. The hole 413 has an inner
diameter larger than the outer diameter of the ballpoint.pen
tip 2, and the hole 414 has an inner diameter .that - is
substantially the same as the outer diameter of the ballpoint
pen tip 2 and that allows the rear portion of the ballpoint pen
tip 2 to be either force-fitted or loosely inserted thereinto.
The hole 413 in the front is filled with an adhesive 44, not
only allowing the ballpoint pen tip 2 to be rigidly fixed, but
also preventing leakage of ink from the outer circumferential
surface of the ballpoint pen tip 2.  1In addition, a
communication hole 42 whose inner diameter is substantially the
same as that of the ballpoint pen tip 2 is provided in the
retaining wall portion 411 so as to pass through the retaining
wall portion 411. As a result of this construction, the

retaining wall portion 411 can provide a rigid portion against
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Further, not only a retaining wall portion 411 |ocated in tHe{rear
rmounting hole 41 has a com nunication hole 42 whose inner

substan- tially the sane as that of the ballpoint pen tip 2
to run therethrough, but also the retaifilng wall portion 41 , —
rear end of the ballpoint pen tip 2 and the rear end of thelsupport tube 5

to be abutted thereagainst. A rear portion of the inner hole 57 0
support tubehidhs ther methrs @mb dfo diay gigpe i TNeis dalbweted prafdi ght kliessamker

than the outer dianmeter of the ball-
time ink flow is least blocked.

In the eighth embodiment, the length L of the pipe
portion 3 is set to 0.9 mm; the outer diameter D thereof, to
0.5 mm; and the thickness T thereof, to 0.09 mm, and these
dimensions L, D, and T satisfy the first relational expression
(L/D £ 4.0) and the second relational expression (L/TD2 < 80).
In addition, a ball 22 rotatably accommodated at the front end
has an outer diameter of 0.3 mm.

Fig. 12 shows a ninth embodiment (a modification of
éighth embodiment).

A cylindrical support tube 5 made of a synthetic resin
(e.g., a polypropylene resin) is force-fitted into a mounting
hole 41 of a holder 4 made of metal (e.g., brass). A ballpoint
pen tip 2 similar to that of the first embodiment is force-
fitted into an inner hole 57 of the support tube 5. That is,
in the ninth embodiment, the ballpoinﬁ pen tip 2 and the holder
4 both made of metal are force—fitted into the holder 4 made of
metal, respectively, (i.é., the structure utilizing the
deformation of the synthetic resin) so that smooth force
fitting operation can be implemented. As a result of this
construction, the inner circumferential surface of the mounting
hole 41 of the holder 4 and the outer cifcumferential surface
of the ballpoint pen tip 2 are not damaged dﬁring the force-
fitting, which in turn exclﬁdes the likelihood of ink being

leaked.

i



point pen tip 2, the rear portion extending in the axial d+estiop—+hereet
by an appropriate |ength, so that the ballpoint pen tip 2 paREPRACEMENT SHEET
force-fitted thereinto. In addi- tion, in a front portion pfrrieTnmer hore
57 of the suppOft tube 5 exists a sli ghtzzqap 54 with respeft t%é%\f:ﬁ%e'

Further, not only a retaining Qall portiom 3IT Iocated
in the rear of the mounting hole 41 has a communication hole 42
whose inner diameter is substantially the same as that of the
ballpoint pen tip 2, formed so as to run therethrough, but also
tﬁe retaining wall portion 411 allows the rear end of the
ballpoint pen tip 2 and the rear end of_the support tubé 5 to

- be abutted thereégainst. A rear portion of the inner hole 57
of the éupport tube 5 is formed so as to have an inner diameter
slightly smaller than the outer diameter of the ballpoint pen
tip 2, the rear portion extending in fhe axial direction
thereof by an appropriate length, so that the ballpoint pen tip
2 can be force-fitted thereinto. In addition, in a front
portion of the inner hole 57 of the support tube 5 exists a
slight gap 54 with respect to the corresponding outer diameter
of the pipe 21. The gap 54 (more correctly, the difference
between the inner diameter of the inner hole 57 and the outer
diametef of the ballpoint pen tip 2) is so small as ranging
from about 0.01 to 0.1 mm that the ballpoint pen tip 2 rarely
shakes. That is; the front portion of the inner hole 57 of the
support tube 5 also supports the ballpoint pen tip 2 in the
radial direction.

In the ninth embodiment, a ball 22 used has an outer
diameter of 0.4 mm. The length L by which the ballpoint pen
tip.2 projects from the support.tube 5 is set to 1.9 mm; the
outer diameter D of the ballpoint pen tip 2, to 0.65 mm; and

the thickness T of the ballpoint pen tip 2, to 0.12 mm and

-
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17 spondi ng outer dianmeter of the pipe 21. The gap 54 (nore correctly,
the difference between the inner diam eter of the inner hole 57 and the
outer diameter of the ballpoint pentip 2) is so small as ranging from
about 0.01 to 0.1 mmthat the ball point igwrtip 2 rarely shakes.

satisfy the first rélational expression (L/D £ 4.0) and the
second relational expression (L/TD? < 80).

Fig. 13 shows an example to which the invention is
applied.

This is an example in which the ballpoint pén 1 shown
in the first to fourth embodiments is applied to a ballpoint
pen refill. Both a ballpoint pen tip 2 and a support tube 5
are fixed to the front portion of a holder 4, and the rear
portion of the holder 4 is fixed to the front opening of an ink
reservoir tube 8 by force fit. The ink reservoir tube 8 is
made of a transparent or translucent synthetic resin (such as
polyethylene and polypropylene), and has therein an ink 81 and

a check valve 82. The ink 81 has a shearing viscosity reducing

.property (more specifically, the viscosity of the ink 81 ranges

from 10 to 150 mPass at a shearing speed of 384s™! and at a
temperature of 20°C). The check valve B2 is located at the
rear end of the ink 81 (e.g., imélemented by a greasy reverse
flow checking agent). Further, the ballpoint pen tip 2 is
hollow so that the ink 81 flows directly into the ballpoint pen
tip 2. There is no ink inducing agent or the like.

Figs. 14, 15, and 16 show an embodiment of a seal
member 6 of the present invention.

The seal member 6 is formed of a tubelike portion 62
and a recess 61 that are joined integrally through a joining
portion 63, and is fixed to a cap 7 by force fit. The recess

61 is disposed so as to be in the axis of the tubelike portion

\
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%hat I's, the front portion of the rhher hol e 57 of the sup- p)rtngKENENTSHEET
al so supports the ballpoint pen tip 2 in the radial direction
tthe ninth eﬁbodinent, a baII_22_used has an outer di aneter of}0 42ﬁhNGVu2?
|l ength L by which the ballpoint pen tip projects fromthe support tube
is set to 1.9 nm the outer dianmeter D t he bal | point pen tfip 2,
mm and the thickness T of the ballpoint pen tip 2, to 0.12 nLand satlsfy
the first relational expres- sion (L/D[err] 4.0) and the second rel ational
expressi on (&ZTt{énhﬂuﬂg enfigpbident gethiglehewprapydeaepl miblemhi ERDMhe is
' nven- used as a elastic member. The seal member 6 is made of a
elastic material. More specifically, natural rubber or such
synthetic rubber as silicone rubber, urethane rubber, ethylene-
propylene rubber, styrene-~butadiene rubber, or fluofine
containing rubber is effective. In addition, to obtain smooth
attachment to the cap 7; ?owdered lubricant (e.g., molybdenum
disulfide, tetrafluoroethylene resin, or the like) is deposited
on the surface thereof in a small amount. |
The recess 61 is formed of a thick bottom wall 611 and
a thin peripheral wall 612 to give the inner surface thereof a
conical shape. The conical inner surface has a spherical
surface portion 613 (with a radius is 0.5 mm) on the bottom
thereof and a conically tapered portion 614 (at én angle of
70°) over the peripheral surface thereof. The spherical
surface portion 613 has a diameter larger than the oﬁtet
diameter of a ball 22 of a ballpoint pen tip 2. As a result of
this construction, the exposed portion of the ball 22 at the
front end of the ballpéint pen tip 2 can be enclosed entirely
so as to prevent air compressed by the recess 61 and the
ballpoint pen tip 2 from entering from ﬁhe front end of the
ballpoint pen tip 2 before the front end of the ballpoint pen
. tip 2 is sealed completely by the recesé 61.
In addition, the peripheral wall 612 of the recess 61
. 1s formed so that the thickness thereof goes on decreasing from

the bottom wall 611 of the recess 61 (maximum thickness: 1.0mm)

R —
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S REPLACEMENT SHEET .
tion is applied. [0063] This is an exanple in which the bal ljpdi it pemshow
in the first to fourth enbodinents is applied to a ball poin er%geﬁ(jpll -
Both a ballpoint pen tip 2 and a sup- port tube 5 are fixedto t Y)ﬂ?%
portion of a holder 4, and the rear porggon of the holder 4]iS$—~-xed-ta_ thej
front opening of an ink reservoir tube by force fit The ipk reservoir
tube 8 is made of a transparent or translucent synthetic resin (such—as

pol yet hyl ene and pol ypropyl - ene), and has therein an ink 81 and a check

val ve 82. Theo ntheélpénsphesiibaedge \poxrtiony tRduebfg (micyisiiny t¢NDEKness:

specifically, the viscosity of the ink 81 ranges
, - 0.3mm). As a result of this construction, the portion that is

to be largely.stretched can be set to a position distant from
the bottom wall 611 of the recess 61. Therefore, stress
concentration at the bottom wall 611 of the recess 61 can be
avoid to prevent breakage due to repeated'stress. Moreover,

since the joining portion 63 is joined to the rear end of the
tubelike portion 62 and formed to be  thin (to a thickness of
0.3 mm) as is the case with the peripheral wall 612 of the
recess 61. Accordingly, resiliency applied to the ballpoint
pen tip 2 can be further reduced by dispersing stress
concentration borne by the bottom wall 61 of the recess 61,
thereby preventing the recess 61 from being broken by the
ballpoint pen tip 2 and the ballpoint pen tip 2 from sticking
into the recess 61.

Furthermore, annular projections 64 are arrangéd on
both end surfaces of the tubelike poftion 62, preventing mutual
adsorption of the seal member 6 that is in the collected
condition where a plurality of seal members before being
assembled to the cap are collected, for example, in a condition
where the plurality of seal members are packed in a sack during
being carried or kept, or stored in a parts feeder in
assembling process.

In Fig. 16, a ballpoint pen main body 9 is attached to
the cap 7 with the front end of the.ballpoinf pen tip 2 in

contact with the seal member 6. The main body 9 has the
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from 10 to 150 nPa s at a shearing speed of 384s[err] and at {a
of 20[err]C. The check valve 82 is located at the rear end g¢f
(e g., inplenented by a greasy reverse flow checking agent) .
bal | point pen tip 2 is hollow so that t ink 81 flows direc
“bal Il point pen tip 2. There is no ink infilic- ing agent or the
Figs. 14, 15, and 16 show an enbodi nent of a seal nenber 6 of

tiencn.

F

FﬂsEC nﬂ EE%EET
Jrt her, the

i 42 NOV 996
iLke. [0064]
t he present

i nventi on.

aforementioned ballpoint pen refill accommodated theréin. The
ballpoint pen tip 2 and the support tube 5 are projected from
the front end of a mouthpiece 91. When the ballpoint pen tip
2 is pushed frontward with the ballpoint pen tip 2 caused to be
abutted against the béttmm wall 611 of the recess 61, the
joining portion 63 is'largely stretched and, simultaneously
therewith, the peripheral wall 612 of the recess 61 is not only
slightly stretched, but also flexed iﬁ the radial direction at
a reduced angle of the conically tapered portion 614. As a
result, stress applied to the bottom wall 611 of the recess 61
is dispersed in portions thereabout, thereby allowing the front
end of the ballpoint pen tip 2 to be sealed in the closely
enclosed condition with a small pushing force. 1In addition,
the peripheral wall 612 of the recess 61 wraps around the front
end of the ballpoint pen tip 2 instantly before the_exposed
portion of the ball 22 at the front end of the ballpoint pen
tip 2 is collapsed into the bottom wall 611 of the recess 61
completely, so that the front end of the ballpoint pen tip 2
can be reliably sealed with a soft touch despite the fact that
the front end of the ballpoint pen tip 2 is collapsed into the
bottom wall 611 of the recess 61 only slightly. As a result,
breakage of the recess 61 by the ballpoint pen tip'2 and
sticking into the recess 61 by the ballpoint pen tip 2 can be
prevented.

In this embbdiment, the ballpoint pen tip 2

accommodating the ball 22 whose outer diameter is set to 0.3 mm

THIS SHEET Has BEEN
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[ 0065]

recess 61 that are joined integrally through

The seal nmenmber 6 is formed of a tubelike por-| tREBHAGEMENTASHEET
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is applied to the front end of the pipe 21 made of stainless
steel whose outer diameter is sét to 0.5 mm. Despite the fact
that the ballpoint pen tip of this embodiment is sharper than
the conventional ballpoint pen tip 2 (the outer diameter of the

ball 22 ranges from 0.5 to 1.0 mm and the outer diameter of the

'pipe 21 is about 2 mm), the sealability for the front end of

the ballpoint pen tip 2 was not lost in the repeated operation

of attaching the cap 7 (i.e., causing the ballpoint pen tip 2

to be abutted against the seal member 6) about several

thousands of times, causing no breakage or sticking whatsoever.
Fig. 17 shows another embodiment of the seal member 6

of the invention. o
| A joining portion 63 joining a recess 61 to a tubelike
portion 62 is connected to the front end of the tubelike
portion 62 so as to be extended toward the front of the recess
61. As a result of this construction, when the front end of
the ballpoint pen tip 2 is abutted against the recess 61, the
joining portion 63 is flexed in the radial direction by

compressive force; i.e., the action of spring of the joining

portion 63 can disperse stress applied to the recess 61,

thereby allowing a mode of operation similar to that of the
embodiment of Fig. 14 to be obtained. In addition, other
aspects of the construction are similar to those of the

embodiment of Fig. 14.

[

s Sheet Has Been Replaced THIS SHEET HAS BEEN

||II\IHIII|||||I|IHII| L e




a joining portion 63, and is fixed to a cap 7 by force fit. Th
I's disposed so as to be in the axis of the tubelike portion 62.

e recess 61
In this

nat ur al etic rubber“ds sili- cone rubber,

R A e

rubber, et hyl efie-br obyl®end rubber, styrene-butadiene rubber, orofd &

cont ai ni ng rubber is effective. In addition, to obtain snoqgth

ur et hane

I
att ac%v ment

to the cap 7, powdered lubricant (eg., rek®B42- num di sul fijde;

‘tetrafluoroethylene resin, or the like) is deposited on thq_surface thereof

in a small anount.
1. A ballpoint pen comprising:

a ballpoint pen tip provided at a top end portion of
said ballpoint pen, said ballpoint pen tip including a metallic
pipe which accommodates a ball at a front end and has a pipe
projecting portion being projected outwardly;

wherein said pipe prbjecting portion satisfies a first
relational expression of L/D £ 4.0, where L is a length of said
pipe projecting portion and D is an outer diameter of said pipe

projecting portion.

2. A ballpoint pen according to claim 1, wherein said
projecting portion satisfies a second relational expression of
L/TD* < 80, where T is a thickness of said pipe projecting

portion.

3. A ballpoint pen according to claim 2, wherein the

outer diameter D of said pipe projecting portion is 0.75 mm or

less.
4. A ballpoint pen according to claim 3,

thickness T of said pipe projecting portion is 0.15

5. A ballpoint pen according to claim 4,

outer diameter of said ball is 0.45 mm or less.

-
This Sheet Has Been

LY lll!

wherein the

mm or less.

wherein an




[0066] The r of a thick bottomwall 611 a dﬁfPEM@gENT SHEET
peripheral wal m i nner sur- face thereof a cqgni ey
The coni cal i rlmnﬂwmnu"ﬂelﬂ spherical surface portion 613 |(with a '
radius is 0.5 nh) on'thd béttdm thereof and a conically tapdrdd g NOVi 986
614 (at an angle of 70[err]) over the p@?lpheral surface thgqrdqof. The
spherical surface portion 613 has a diane- ter |arger than tthe outer
dianeter of a ball 22 of a ball- point pentip 2. As a resuld—gf.this

-construction, the eguosadbpdilpodntopenhackalrdid? ap chaihr 6nt whededh shdd
bal | point pen tip 2 can be enclosed entirely so as to pre- vent air
conpr essed Ipipehdascecfzodt end eHgebpbkpdont formed by inwardly deforming

the front end of said pipe and a plurality of ball receiving
seats formed by inwardly deforming a vicinity of the front end-
of the pipe, so that said ballpoint pen tip rdtatably_

accommodates said ball.

7. . A ballpoint pen according to claim 6, further
comprising a holding member made of synthetic resin, which
includes a mounting hole at a front .portion thereof for
allowing said ballpoint pen tip to be fixed thereto and a
retaining wall portion at a rear end thereof for allowing a

‘rear end of said ballpoint pen tip to be abutted thereagainst.

8. A ballpoint pen according to claim 6, further
comprising d holding member made of metal, which includes a
mounting hole ét a front portion for allowing said ballpoint
pen tip to be fixed thereto, and a retaining wall portion being
integrally arranged at a rear end for allowing a rear end of

said ballpoint‘pen tip to be abutted thereagainst.

9. A ballpoint pen according to claim_s, wherein said
ballpoint pen tip including a reduced pipe portion which is
formed by reducing a diameter of a front end of said ball point
pen tip, and a rear portion of said ballpoint pen tip having a
original diameter is fixed to said holder.

-
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pen tip 2 fromenteri H“H tlmumﬁn llend of the ball point peggp

before the front end ggl I en tip 2 is sealed copp E'SLA%E'%‘WH%ET :
recess 61. [0067] I'n addi i tion, t he peri pheral wall 612 of {he recess 61
is formed so that the thlckness t her eof goes on decreasing ffom th2 NO) 199
wal | 611 of the recess 61 (maxi mumthickness: 1.0mm) to the pefipheral edge

portions thereof (mninmumthickness: O. . As aresult of fhis
construction, the portion that is to be largely stretched cab.he sef to a

position distant fronot he Hobabbposht @kEh cdctbredirges® Gdlailthe7ef diusther
stress concentration at the bottomwall 611 of the recess 61
comprising a support tube for supporting an outer
circumferential surface of said ballpoint pen tip, said support

tube being fixed to said holding member.

11. A ballpoint pen according to claim 10, wherein a
gap exists between said_ support tube and the outer
circumferential surface of said ballpoint pen tip along a
portion for supporting the outer circumferential surface of

said ballpoint pen tip, said gap ranging from 0.01 to 0.1 mm.

12. A ballpoint pen according to claim 11, wherein
said gap is filled with an adhesive to fixing said support tube

to the outer circumferential surface of said ballpoint pen tip.

13. A ballpoint pen according to claim 10, wherein
said supp'ort tube made of metal includes a small diameter
portion for supporting the outer circumferential surface of
said ballpoint pen tip and a large diameter portion being fixed
to an outer circumference of said holding member, said small
diameter portion and said large diameter portion being formed

integrally.

14. A ballpoint pen according to claim 7, wherein said
ballpoint pen tip is fixed to said mounting hole of said

holding member by force fit and a supporting tube made of a
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can be avoid t o prevent—breakage due to repeated stress. M eHEH.ACEMEN‘FeSHEET
the joining port?ﬂ”ﬂﬂﬂ o the rear end of the tubglike pu.c:u“ 62
and forned to be lm uﬁm'z Fess of 0.3 nm) as is the aﬁe%th‘b‘} 106

peripheral wall 612 6f thesrec 61. Agfordingly, resil-

metal is fixed to said mounting hole by force fit, so that an
inner circumferential surface of said support tube supports an

outer circumferential surface of said ballpoint pen tip.

15. A ballpoint pen according to claim 6, further
comprising a cap being releasable from a front end portion of
said ballpoint pen, which has a seal member therein for sealing
a front end of said ballpoint pen tip, said seal member being
comprised of an elastic member including. a recess portion
having a conical inner surface for élosely enclosing the front-
end of said ballpoint pen tip and a tubelike portion for
disposing said recess portion in an axis thereof which are
integrally formed, wherein a thickness of a bottom wall of séid
recess portion is larger than a thickness of a peripheral wall

of said recess portion.

16. A ballpoint pen according to claim 15, wherein a
thickness of a joining portion for joining said peripheral wall
to the tubelike portion of said recess is equal to or smaller

than the thickness of the peripheral wall of said recess 61.

17. A ballpoint ben according to claim 15, wherein a
periphefal wall of said recess portion is formed so that a
thickness of said peripheral wall goes on decreasing from.a
bottom wall of said recess to a peripheral edge portions

thereof.
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19 iency appiied—te—the ballpoint pen tip 2 can be further reduced by

di spersij ij ation borne by the bottomwall 61 of REPRACERESTS SHEET
61, ther mnm(ﬂmie recess 61 from being broken by thef b

tip 2 and the bé&l lpoint «pen tip 2 from 5§ cking into the rece 6%2!1&‘1 w6 | -

18. A ballpoint pen comprising:

an ink reservoir tube for reservoiring an ink therein;

a2 holding member being fitted to said ink reservoir
tube; and

a ballpoint pen tip comprising a metallic pipe held by
said holding member, said pipe including a ball accommodating
portion for rotatably accommodating a ball in a front end of
said pipe and-including a pipe projecting portion which is
projected from an énd of said holding member; |

wherein said pipe projecting portion satisfies a first

" relational expression of 0.05 < L/D < 4.0 aﬁd a second

relational expression of 0.4 < L/TD2? < 80, where L is a length
of said pipe projecting portion, D is an outer diameter of said
pipe projecting portion and T is a thickness of said pipe

projecting portion.

19. A ballpoint pen according to claim 18, wherein the
outer diameter D of said pipe projecting portion is 0.75 mm or

less.

20. A ballpoint pen according to claim 19, wherein the

thickness T of said pipe projecting portion is 0.15 mm or less.

21. A ballpoint pen according to claim 20, wherein an

outer diameter of said ball is 0.45 mm or less.
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[ 0068] Furt hernore, annul ar projections 64 are arranged of
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ajity of sea

surfaces of _the tubelike portion 62, preventing nutual adsor
Lﬁn r

Seal marrbe“ mm“ H; e col l ected condition where a plu
menber s be led to the cap are col- lected, f

a condition where the pIurallty of seal nbers are packed

el
A sackQ¥u| g

being carried or kept, or stored in a parts feeder in asse | Mg~—proc—ess-
[0069] In Fig. 16, a ballpoint pen main body 9 is attached fo the cap 7

with the front end of2!heabdain@ointPeped i BcdokrBit@NiASt YRR tﬂae ‘SAfrein
menber 6. The main.
said pipe projecting portion satisfies a third relational

expression of 0.1 < L/D £ 3.5.

23. A ballpoint pen according to claim 18, wherein
said pipe projecting portion satisfies a fourth relational

expression of 1 < L/TD2 < 60.

24. A ballpoint pen according to claim 23, wherein
said pipe projecting portion satisfies a fourth relational

expression of 1 < L/TD? < 50.

25. A ballpoint pen according to claim 21, wherein
said accommodating portion comprises a plurality df ball
receiving éeats which is formed in a vicinity of the front end
of said pipe; and

a front end edge portion which is formed by inwardly

deforming the front end of said pipe by pressing.

26. -A.ballpoint pen according to claim 25, wherein
said holding member including: |

a mounting hole provided in a front of said holding
member for allowing said ballpoint pen tip to be. fixed

thereinto by force fit;
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body 9 has the-aforenmentianed ball point pen refill accomodat dR RNT SHEET
The bal | poi nt e support tube 5 are projected n1the Tront

end of a rmut“nﬂltml"i“mm'aglrhe bal | point pen tip 2 is pushef

with the ball polnt penntip caused to be abut- ted against th botton1 EF%

611 of the recess 61, the joining portiod463 is largely stretjchetarrmd;
sinmultane- ously therewith, the peripheral wall 612 of the rdgcess 61 is not

-

only slightly stretched, but also flexed in the radial direction at a
reduced angl e of theaceetadhliygt aadnedpqtiowniditedAsndegealllly stitdsSsaid

applied to the bottomwall 611 of the recess 61 is dispersed in portions
t here- mounting hole, for allowing a rear end of said ballpoint pen
tip to be abutted thereagainst; and
a communication hole running through said retaining
wall portion, which communicates the rear portion-of said

holding member, said communication hole having substantially

the same inner diameter as said pipe.

27. A ballpoint pen according to claim 26, further
comprising a support tube for supporting at least a part of an
outer circumferential surface of said ballpoint pen tip, which
is fixed by force fit to an outer circumferential surface of
the front portion of the holding member;

wherein said support tube includes a small diameter
portion for allowing said ballpoint pen tip running through
thereinto, which has a first hole whose inner diameter is
slightly -larger than the outer diameter of said ballpoint pen
tip; and a large diameter portion for enclosing the outer
circumferential surface of the ballpoint pen tip, which has a
second hole into which the outer circumferential surface of

said holding member is force-fitted.

28. A ballpoint pen according to claim 27, wherein a
gap exists between the outer circumferential surface of said
ballp01nt pen tip and said first hole, said gap being in the

range from 0.01 mm to 0.1 mm.

Sheet Has Been Replaced
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about, thereby—aHewng—the front end of the ball p0| nt pen

sealed in the condition with a small pushin
addi ti on, the,ﬂlﬂ'ﬁ"ﬂrlm mnmkm of the recess 61 waps a
end of the bal | *poitnt tpem ts p

ball 22 at the front end of the ballpoi®® pen tip 2 is col

bottomwall 611 of the recess 61 com pletely, so that the

instantly before the exposezl0 n%?%‘%%e

tREPLZ\GEMEN'E SHEET

a
front end of the

bal | point pen tip 2 can be reliably sealed with a soft touchdesp+te~the

fact that the front nd oj bRg19d)inROipEn PEBChERiLAg TLA1A0RCI8] NivhielREn

bottom wal |

611 of the recess 61 only 'slightly. As aresult, breakage of

the recess Ghiy ldwgdalifmmtdr psdrtidn has an annular groove provided on

an inner circumferential surface of said second hole, and said
holding member has a plurality of ridges, so that said annular
groove is fitted with said plurality of ridges to bite

thereinto.

30. A ballpoint pen according to claimlzs, further
conmprising a support tube for supporting at least a part of an
outer circumferential surface of said ballpoint pen tip, which
is fixed by force fit to an outer circumferential surface of
the front portion of the holding member;

wherein éaid support tube includes a small diameter
portion for allowing said ballpoint pen tip running through
théreinto, which has an inwardly deformed portion for fixing
and clamping the outer circumferential surface of said
ballpoint pén tip; and a large diameter portion for enclosing
the outer circumferential surface of the ballpoint pen tip,
which has a second hole into which the outer circumferential

surface of said holding member is force-fitted.

31. A ballpoint pen according to claim 27, wherein
said support tube further comprises an inward projection for
force-fitting to the outer circumferential surface of said

ballpoint pen tip.

This Sheet Has Been Replaced-
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32. A ballpoint pen according to claim 31, wherein
said inward projection is provided on a rear end portion of

said first hole.

33. A& ballpoint pen according to claim 25, further
comprising a supporting tube for supéorting said ball point pen
tip wherein said holding member including:

a mounting hole provided in a front portion of said
holding member, said mounting hole having a front portion to
which said supporting tube is fitted by force fit and a rear
portion to which said ballpoint pen tip is fixed by force fit;

a first retaining wall portion formed integrally with
said mounting hole, for allowing'a rear end of said ballpoint
pen tip to be abutted thereagainét;

a second retaining wall portion formed integfally with
'said mounting hole, for allowing a rear end of said supporting
tube to be abutted thereagainst;
and

a communication hole running through said retaining
wall portion, which communicates the rear portion of said
holding member, said communication hole having substantially

the same inner diameter as said pipe.

34. A ballpoint pen according to claim 26, wherein
said ballpoint pen tip has reduced pipe portion at a front

portion thereof.
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2 can be prevenLﬁd__LQQZQl__LD_LﬂiS enbodi nent, the bal | peat—per

accommodat i ng th e outer dianmeter is set t Lhéhﬂ

to0 the front en ym" #iﬂ,mﬂ[ made of stainless steel se outer

di aneter is set e the fact that the baljl poi gt 4908 df
this enbod- inent is sharper than t he conventlonal bal | ppit “pen tip 2 (|t e
outer dianeter of the ball 22 ranges fromO0.5 to 1.0 nm pnd—the

di aneter of the pipe 21 is about 2 mm, the sealability
of the ballpoint pen35. A ballpoint pen according to

"
oulrcl

or the front end
aim 26, wherein

said mounting hole includes a third hole and fourth hole, said
third hole having an inner diameter larger than an outer
diameter of said ballpoint pen tip so as to exist a gap filled
with an adhesive between the inner diameter and an outer
circumference of said ballpoint pen tip; said fourth hole
having an inner diameter substantially the same as the outer

diameter of said ballpoint pen tip to be force-fitted.

36. - A ballpoint pen according to claim 25, further
comprising a supporting tube for supporting at least a part of
an outer circumferential surface of said ballpoint pen tip;

wherein said holding member includes a mounting hole,
a retaining wall portion and a communication hole running
through said retaining wall portion, which communicates the
‘rear portion of said holding member, said communication hole
having substantially the same inner diameter as said pipe;

wherein said supporting member having a first inner
circumferential portion at a rear pértion, to which said
ballpoint pen tip is force-fitted, and a second inner
circumferential portion at a front portion which forms a gap

between said ballpoint pen tip.

37. A ballpoint pen according to claim 25, further
comprising a cap being releasable from a front end portion of

said ballpoint pen, which has a seal membef therein for sealing

-_—
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about severa i mes, causi ng no breakage or
what soever . ws another nbodi ment of the fep
the invention. [0072] -A joining portlon 3 joining a reces
tubel i ke portion 62 is connected to the front end of the td
62 so as to be extended toward the front of the recess 61. As a Test N
thi s construet ifantwWesa b&eshu@nbamntdﬁnﬁPﬁéﬂmﬂi@pl§i1@6§e&lpm8mb§raBHEh§'

agai nst

tip 2 was noL_lLEi_iJLJJBi_LEEgated operation of attaching t
causi ng the ?M“ ;] mm ﬂ”@'t} to be abut- ted against the de:

comprised of an elastic member including a recess portion
having a conical inner surface for closely enclosing the front
" end of said ballpoint pen tip and a tubelike portion for
disposing said recess portion in an axis thereof which are

integrally formed to be joined through a joining portion.

38. A ballpoint pen according to claim 37, wherein
said recess portion including a-thick bottom wall and a thin
peripheral wall which forms a conical inner surface having a
conical shape on an inner surface of said recess portion, said
conical inner surface having a spherical surface portion on a
bottom of said conical inner surface and a conically tapered
portion over a peripheral surface of. said conical inner

surface.

39. A ballpoint pen according to claim 38, wherein a
thickness of a bottom wall of said recess portion is larger

than a thickness of a peripheral wall of said recess portion.

40. A ballpoint pen according to claim 39, wherein
said peripheral wall of said recess portion is formed so that
the thickness of said peripheral wall goes on decreasing from

said bottom wall to a peripheral edge portions thereof.

—_
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the recess 61, the joining portion 63 is flexed in the radial diréction,by

’ »

conpressive force; i.e., the action of spring of the joining R
di sperse stress applied to the recess 61, thereby allowing & r ﬂl\@!ﬂﬂﬁﬁ gﬁEET _

operation sinmlar to that of the enbodijgent of Fig. 14 to be tained. In
addi tion, other aspects of the construc- tion are simlarto |t Hos@ 2NOMh904
enbodi nent of Fig. 14. -

BALLPOINT PEN AND CAP THEREFOR

ABSTRACT

The present invention - provides the ballpoint pen (1) with
which the possibility of the pipe portion bending at the
joint thereof is prevented even if the outer diameter D is
small. The ballpoint pen has a ballpoint pen tip (2) at a
front end thereof, the ballpoint pen tip (2) rotatably
accommodating a ball (22) at a front end of a pipe (21) made
of metal, and an outwardly projecting bipe portion (3) of the
pipe hav:.ng a uniform thlckness throughout the length thereof
is ar*‘angnd at a front end of the ballpoint pen tip (2). If a
length of the pipe portion (3) is L, an outer diameter of the
pipe .portion._ is D, a relational expression "L/D £ 4.0" is

satisfied.

Fig. 2
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1. A ball poi nf pen (I) conprising: abaIIp0|nt pen tiip (2)

provi ded at a THYShERHasHLr Repla tion of said ballpoint pdnREPBAGEMENT SHEET

bal | poi nt pen t l ’“"!ME' udl ng a netallic pipe (21) whijch—-aeeonmo=
dates a ball nd and has a cylin- drj dal Rl
proj ecting port w pr.oj ect ed outwardly; rlei R%Qﬁy quﬁe

(21) has ' a front end edge portZon (23) forned by Lnwardly
deform ng the front- end of said pipe and a plurality] of ball

recei ving seats (24) formed by inwardly deform ng a Werpity—of—tte

FIG. 3
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front end of the pipe so that sajd ball pOi nt pen - (2) .I‘Ot atably
acconmodat es said ball (22). characterized{i fg E ' '

e
brH

proj ecti ng This Sh Besn Relacedat i sfies a first rel ati ongl. &

of L/D[err] 4. 3 HH”” |l ength of said pipe r(?ejtecting
portion and D i ter of sai d pipe e ZWi
' ' ationa

In that said project- I ng portilbn satisfies a sedond rel
expres- sion of L/TD[err] 80 where T is a thickngss o

pi pe projecting portion (3); wherein the outer di r

pi pe projecting portion (3) is 0.75 mmor less; and whereln
t hi ck- : '

FIG. 7
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ness T o sald p| pe proj ec I ng portlon (3) is 0.15 mm or | ess.

baIIp0|n :dR Gcdg0 claim 1, wherein an outer dfa

ball (22)} ¥: e]rdess 3. A-ball point pen according onE '%CWEN?%}&ET
further c ng a hol ding nmenber (4) made of synthefic

resin, which |nc u nounting hole (41) at a front of t iR NV 11998
for aIIovm ng sai d ballpoint pen tip (2)5 to be fixed theréeto and a
retaining wall portion (41) at a rear end thereof for &ll

end of said bal | point pen tip to be abutted thereagai n§t.

FIG. 9
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4. A balTpoint—pen—asccording to claim2, further com

de of nmetal , which

e mipEs sHeé by,

fron
Blﬂimﬂﬂﬂ
arra

wherein said

prising a hol ding
I ncl udes a nounting hole (41) at a

aced . . . .
al I owi ng said ballpoint pen tip (2) tmm&gm SHEET

retaining wall portion (411) being intdg

end for allowing a rear end of sai d bal | poi nt pen
tip to be abutted thereagainst. 5. A bdllpoint pen accordirfg 2@ NOYi 1998,
bal | point pen tip (2) includes a reduced |pijpe portion
7 )
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_said ball pOITﬂi‘sBEthI-f Eeenin
:tip having a

bal | poi nt pen

tube (5) for

bal | poi nt pen tip (2

7. A ball poi nt pen accordi ng to cl aitm 6,2%§iﬁ%a hap

afront end of
rear por - tion (21) of said ballpoint pen
deter is fixed to said hol der (4. 6. A

I aim3, further com P (e St G SAHHD b

ut er circunferential syrRERLACEMENRISHEET

sai d suppoBt tube being fixedrtrosaid—hordrhg

FIG. 14
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1413, 511) eprport t ube (5) and the outer
tircunferenti | Sigetitiae BeeaRegabgl bal | poi nt pen tip (2) W
for supporti ngl Iﬂ"‘gﬂ‘ﬂﬂl’n‘ circunferential surface of s i@ACEMENT'tngg?

tip, said omO0.01 to 0.1 nm 8. A ballpofntpen
according to claim?7, sai d gap (413) is filed t adhesi vie
(44) for fixing sai d support tube (S)Bto the outer cijfr urr?czlgggiw&
surface of said ballpoint pentip (2). 9. A ballpoint peq : I to _

claim6, wherein said

FIG. 16
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% - 3 S A 11 e \F
sgpport tube (5) nade of netal 'includes a snall di arret er -portion (51)
' &br .supporting the outer.cir.-. “cunferential. surface of said ball poi'nt.
pren tip (2). and: - a Iargﬁ ‘i anet er portion (52 Zbeing.fixed to an outer
circunference of said holding menber (4), said’ - .smal | _di aneter portlon S
(51)" and said | arge di ameter portlon (52) bei ng formed inte dy 3¢ L
~(51).and sai meter - portior e M%i‘éwm

_. Ballpoint pen _a'_nd cap ';he_'r_efo,.

Descr_ipﬁon

s

| AQKGRQQND OF THE INVENTIQ
F' leld of thg Invgnhgn '

[0001] The present invention relates toballpcintpens.
More specifically, the presant invention is directed toa -
- so-called pipe type ballpoirt pen having a balipcint pen
. tip atthe front end therecf, the ballpoint pen tip rotatably
- accommodating a bail at the front end of apipemadeof
- metal. The invention is particularly related toa pipe type
ballpoint pen adaptedforwnungmmclwamers. s

zm.gf_m_aasd_l\rt

{0002] A well known convenhoml ballpomt penisso
designed that a ballpeint pen tip which ratatably accom-
-modates a ball at the front end of a pipe made of metal
is force fitted mtoaholdermadecfasynmehcram -
(For example, U.S.P. No. 4311403). )
[0003] - However, theballpcmtpen xsusually used
while- mdmed with respect to a writing surface. There-
fore, a bending moment is applied to the front pipe por-

- tion at all times. When a large writing pressure (more
 specifically, a vertical load of about 1.0 kg or mare with
. respect to the writing surface at a writing angle of 60 to
- 75°) is applied to the ballpcint pen tip in the conven-

tional ballpoint pen, the writing pressure, of course, var-
ying from one user to ancther, the front pipe portion is
bent at the joint thereof. Particularly, in a pipe type ball-
point pen having a ball receiving seat formed by utilizing
deformation of a metallic material by pressing, it is not
practical to improve bending strangth by increasing the
thickness of the front pipe portion since it is difficuit to
.manufacture a balipaint pen having tco large a thlck-.
- ness of the front plpe pcrtion '

REPLACEMENT SHEET
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2,3“.5 S 10 A baI I p0| nt pen accord| ng to claim 3, \/\herel n sai d

,ballp0| nt pen tip (2)-is fixed to said m)untlng hol e (41) of said
hol di ng menber (4) by force fit and a _' ' -\-' _ :

- o ceaeNT SHEET

REPLACEMENT ST

B

[0004]  Further, the conventional ballpaint pen is usu-
ally such that the outer diameter of the frant pipe portian
~ and the outer diameter of the ball accommodated at the -
front end theract are large (more specifically, the outer
_diameter of the front pipe pertion is set to 0.8 mm or .
_ more and the outer diameter of the ball at the frontend —
issetto 0.Smmor mcre) which prod:.xcasﬂuck hand- -
written characters, thus nat mahng the ballpoint.pen
 suitable for jotting down thin characters into small
spaces in apodtwockormel'ka. ifthe outer diameter .
-of the front pipe portion and that of the ball at the front. =
~ end are reduced in order to obtain a ballpoint pen suita-
- ble for producing thin handwritten characters, chances
ofthefrcntplpepomon bemg bentwrﬂ'l ashghtastwnt-
ing pressure increase.
_ [ooos] tfthefrontpapepomonhasammwaﬂhdmes )
by having a ball receiving seat formed by inward defor-"
" mation thereof (more specifically, the thickness of the
front pipe portion is set to 0.15 mm or less), or the front
pipe portion has a small diameter to cbtain a balipoint |
" pen tio dedicated to writing thin characters {more specif-
ically, the outer diameter of the front pipe portion is set
t0 0.75 mm or less), or the front pipe portion is hollow to
~ allow ink to flow therethrough directly while having no
* ink inducing member therein, then the front pipe portion
shakes with additional flexion of the pipe itseif at the
‘time of writing, which not only gives a sense of unstable
. writing to the user, but also increases the possiblﬁty of
the front pipe portion being bent.

[0006] In the conventional ballpoint pen, the ftxxng
strength between the holder and the pipe tends to be
reduced due to secular change or the like if the holder is
made of a synthetic resin. This causes the pipe to shake
largely at the time of writing, thereby giving the user a
sense of unstable writing. Additionally, in the case of the

“holder made of a synthetic resin, large writing pressure
and falling impact onto the floor applied to the ballpacint
pen tip would cause the ballpcint pen tip to be pushed -
rearward and thereby collapsed into the holder by an
excessive force, which does not preclude the likelihcod

~ of the user nat being able to write with the ballpaint pen, REPLACEMENT SHEET =]
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syp‘por't'i ng tube (5) made of a netal i's flxedtosald

{41, Fig. 8) by force fit, so that an “ i nner circunfe

surf-ace of 'said support tube

surface of said .= - al | poi r\l:g‘»pen .
according to claim 2, further com prising a cap (7) beﬁ M@E from
‘a frontend ' &1 '

nmenber (6) .therein for sealing a front end of said

tip (2).

sai d seal -

. (5). supports an outer’c
‘bal I poi nt pentlp(2) - 11, Atb

portion of said baldpoint pen (1)

meunting hol e

rential
ircunferential.

has a seal

bal 1 point pen

menber being com . ""__'-pr'i sed of .an' el astic menber
|ncI ud| ng a recess por- LT T :

_ [00071 Still further dxsciosed - Japanese Unexam-

ined Utility Medel Publication No. 62-5878 and Japa- -
nese Examined Utility Modet Publication No. 2-59S4 are

ballpaint pens in which a seal member made of a elastic

merrbensarrangedwrthma@ptosealmeballpanf. -

pen tip of the ballpcint pen. -

[0008] However, when the outer dnameter of the frcnt .
pipe paortion and that of the bail at the front end are:

reduced in order to cbtain a ballpaint’ pen suitable for

writing thin characters, the seal member disclosed in
the aforementioned Japanese Unexamined Ut:hty _.
Mode! Publication No. 62-5978 has so thin recess por-

tions that the recess is broken due to excessive stress
- cancentration caused by repeated abutment of the
sharp bailpaint pen tip of the balipoint pen thereagainst.

[0009] In addition, thesealmenberd:sdosedmdap- :

anese Examined Utility Model Publication No. 2-5594 is

ofsud:aoonstruchonmataltmstandefurmauonofme _ |

‘ballpeint pen tip of the balipcint pen due to the abutment

is accommodated by the thin joining portion therect. In

addition, the joining portion of this seal memberis short 3

'in the axial direction, and: instantly produces resiliency

due to tension upon abutment of the ballpoint pen tip
- against the recess. As a resuit of this construction, ifthe

- length of movement of the joining portion after the abut-
ment of the ballpoint pen tip against the recess (the
‘amount of pushing) is increased due to variations in the

radial direction or in order to ensure sufficient sealing of

the ballpaint pen tip, strong resiliency is applied to bias

the front pipe portion and that of the ball at the front are
similarly reduced in order to abtain a ballpoint pen suit-
abie for writing thin characters, there exists the possibil-
ity of the ballpaint pen tip sticking into the recess.

[0010] In other words, the conventional seal member
is not sufficiently given consideration to the possibility of
the seal member which is broken or stuck by the front
pipe portion, since the outer diameter of the front pipe

" the ballpoint pen tip. Hence, when the outer diameter of

| REPLACEMENT SHEET

09 SEP 1999




tion:(61) having a conical inner .surface (613) for - = closely
encl osing the front end of said ballpoint pen - tip (2) and-a

tubel i ke porti.on (62) for dlsp05|ng sai d

axis thereof - WhICh are

a thickness of a peripheral:

12. A bal l.poi nt pen .accordi ng to claim:11, - wherein =

integrally’ formed, wherein a thickness. g
bottom oo wall (611) of sai d recess portion (61) is larger than

wal |

recess portion (61) in an

(612) gf said recess SPEET i on.
ki P\—‘ﬁ‘m:“\mz"\nt hi ckness of

a joining portion. (63) for joining sald . ' perlpheral waII (612)_ to
the tubelike portlon (62) of - - S

partion of the ballpaint pen is comparatxvely large .8
. mm or more). That is, a seal member optimal for a ball-

paint pen tip whaose front gipe partion has suchasmall -~

- diameter as to allow thin characters to be wntten has
~ ‘notyet been disclosed.

[Q011] A ballpcint pen acccrdmg to the preamble of |

. claim 1 isknown from US-A-4. 457 644 and comprises a
" tubular ink guide portion formed of metal. The__mk guide

poction has radially inwardly extending. projections

which define capillary channeis between neighbouring
projections and a ball seat at their radially oriented sur-

o facastoholdaballathefmntend

- [0012] “The present invention has been madé o over-

come the aforementioned conventional problems.
Accardingly, a main obiect of the invention is to provide -
a ballpoint pen- optimal for writing thin characters which .

writing pressure at the time of writing norgives ausera

' . does not cause the ballpaint pen tip to be-bent:by the |

~ sense of unstable writing due to the balipeint pen fip - |

shaking at the time of writing; and which does not ailow |

' the balipaint pen ip ta be collapsed into the holder.
- Another preferable cbject of the invention is to provide a

ballpoint pen having a cap with a seal member optimai
fa'sud'rbaﬂpcmtpenhpdedicaedto wrrhngmmd'xar
acters.

- [0013] The main obgect is scived according to the

present invention by a ballpcint pen comprising the fea-

tures of claim 1. Detailed embodiments are defined in
the dependent claims.

[0014] Thepresent invention is d‘rected to a ballpaint -

pen having a ballpcint pen tip at the front end thereot,
the ballpcint pen tip rotatably accommodating a ball at

_the front end of a pipe made of metal, and requires that

an outwardly projecting pipe portion having a uniform
thickness throughout be arranged at the frant end of the
ballpoint pen tip, and that if the length of the pipe portion
is L and the outer diameter of the pipe portion is rg a

first relational expression : REPLACEMENT SHEET
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sai'd recess is equal to or smaller than the thickness of the
peripheral wall of said recess (61). 13. A ball point pen according to
claim1l, wherein a peri pheral wall (612) of said recess portion
(61) is formed so that a thickness of said peripheral wall

goes on decreasing froma bottom wal | (5611) of said recess to a

peri pheral edge portion thereof. REPLACEMENT SHEET

LD <40

be satisfied. _ - _ '
[0015] A ballpcint pen of the present invention prefer-
ably comprises an ink reservoir tube for reservoiring an
ink therein; a hoiding member being fitted to the ink res~
ervoir tube; and a ballpint pen tip having a pipe made
of metal, which is heid by the holding member, the pipe -
" -rotatably accommodating a ball at a front end thereot,
the pipe including a pipe projecting portion which is pro-
jected from an end cof the holding member; wherein the
pipe projecting portion satisfies a first reiational expres-
sion of /D < 4.0, where L is a length of the pipe pro-
jecting portion and D is an outer diameter of the pipe
projecting portion. ' .
[0016] When the first relational expression .
(LD < 4.0 1s satistied, bending and shaking of the pipe-
portion at the time of writing can be prevented.
[0017] Inthe first relation expression (L/D < 4.0), the . .
pipe portion is more susceptible to bending with.
. increasing length L and with decreasing outer diameter ..
D. That is, a value (/D) represents the degree of sus-
" ceptibility to bending; the smaller the value (L/D} is, the
less susceptible to bending and therefore more reliable
the function of the pipe portion becomes. The inventors
have found that bending caused by a normal writing
pressure can be sufficienly prevented when the value
(L/D) is 4.0 or less. Particularly, when the outer diameter
D of the pipe portion is set to 0.6 mm or less (D <
0.6mm), itis preferred that the value (L/D) be 2.5 or less
(/D < 2.5). If the outer diameter D is setto 0.7 mm or
less (D < 0.7 mm), it is preferred that the value (L/D) is
3.5 or less (/D <3.5). Further, the value (D) is
required to be a value larger than 0 (L/D > 0 ). However,
since it is advantageous to at least project the front end
edge portion 23 (usually tapered) of the pipe portion 3
autward in obtaining smooth writing performance, the
value (/D) is preferably 0.0S or more (L/D 2 0.05), or

more preferably 0.1 or mora ‘(UD 2.0.1). REPLACEMENT SHEET
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24 " ' REPLACEMENT SHEET  14. A
bal | point pen according to Caim1 conprising: . an ink reservoir
tube (8) for reservoiring an ink t herei n;

REPLACEMENT SHEET

{0018] In the aforementioned ballpcint pen, with the
thickness of the pipe portion 3 being T, it is required that
a second relational expression of LTD? < 80 is satis-
fied.
[0o019] When both the first relatxonal expression
(LD s 40) axt the second relational expression

' (UTD < 80) are satisfied, bending and shaking of the-

. pipe portion at the time of writing can be- prevented
more reliably. .
[0020] In the second relation expression
(L/TD < 80), the pipe portion is more susceptible to
bending: with increasing length and with decreasing
thickness T and squared outer.diameter D. That is, a -
value (L/TD?) represents the degree of susceptibility to
bending. This degree of suscegptibility to bending.is pro-
portional to the length L and inversely proportional to
the thickness T and D2, The smaller the value (L/TD?)
is, the less susceptible to bending and therefore more
reliable the function of-the pipe portion becomes. The

~ inventors have found that the pipe portion is not bent
even by a large wnhng pressurs if the value (L/TD?) is
80 or less (ern < 80), andthatiheppe portion is
easily bent by a largewntmg pressurg- if the value
(LTD?) is farger than 80 (L/TD % >-80). Of course, the
length L of the pipe portion is larger than 0 (L> 0). How-

~ ever, to project the front end edge portion inciuding the
ball of the pipe portion outward in- order to obtain
smocth writing performance free from interference with

~ a writing surface, the length L is effective when set o

" 0.01 mm or more (L 2 0.01 mm). Therefore,. the vaiue
(LTD?) is 0.4 or mare (LTD2204), or more prefera-
bly or more (UTD 2 1). Further, to improve bending
strength, it is preferred that the value (LTD?).be 60 or
less (LITD < 60 ). Still further, to reliably prevent bend-
ing against impact other than writing pressure such as

impact derived from falling, |t is preferred that the value
(L/TD?) be 50 or less (UTD? < 50).

REPLACEMENT SHEET
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a h‘oJ di ng nmenber (4) being fitted to said ink -
a ballpoint pen tip (2) conprising a netallic

sai d hol di ng nmenber (4), said pi pe including a bal

portion for

end of said pipe and including a pipe projecting

I's projected froman end of sard hol di ng nenber (4)
wherein said pipe projecting portion sat- . i sfies
rel ati onal expression of . 0.05[err]L/Derr]4.0 an

rel ati onal

rotatably accomnmodating a ball (22) |n

[0021] It should be noted that the respective dimen-
sians, the length L, the outer diameter O, and the thick-
ness T, of the pipe portion in the present invention are
indicated in millimeters (mm). Further, the length L of
the pipe portion does net include the exposed portion of
the ball 22.

[0022] Still further, in the inventive ballpeint pen, it is
effective that the outer diameter D of the pipe portion 3
is set to 0.75 mm or less.and the thickness T of the pipe
portion is set to 0.15 mm or less (preferably to 0.13 mm
or less). Preferabiy, the: outer diameter of the ball is set-
to 0.45 mm or less. I addition, the inventive ballpoint

. pen is designed sa that the ballpcint pen tip rotatabiy

accommodates the bail by a front end edge partion
formed by inwardly deforming the front enct of the metal
pipe by pressing and by a ball receiving seat (a piurality
of accommodating projections) formed by inwardly
deforming the vicinity of the front end of the pipe by
pressing.

[0023] if the outer diameter D of the pipe portxon,ls
small (more specifically, D < 0.75 mm); the thickness T
of the pipe portion is small (T < 0.15 mm); or the cuter
diameter of the ball is set to 0.45 mm of less with the:

reservoir tube; and
pi pe (21) held by

| accommodat i ng
a front

3) which
PRCEIRAr (et ©
a first

d a second

first and ‘second relational expressions satisfied, then’

the pipe portion is sufficiently rigid against writing pres-
sure, so.that a pipe type ballpcint pen optimal for writing

. thin. characters free from bending and shaking can be

obtained.

BRIEF DESCRIPTION OF THE DRAW!

{0024] In the accompanying drawings;

‘Fig. 1 is a longitudinal sectional view showing a
main portion of a first embodiment of the invention;
Fig. 2 is an eniarged view cf the portion G of Fig. 1.

Fig. 3 is a sectional view taken along a line A-A in

Fig. 1;
Fig. 4 is a Iongnudinal sectional view showing a
main portion of a second embediment of the inven-
tion: .

REPLACEMENT SHEET
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< ' -
expression of 0.4 [err] L/TD[err] 80, where L is a

| ength of said

i pe projecting portion (3), Dis an outer dianeter of said pipe
proj ecting por- tion and T is a thickness:of said pipe projecting
portion. 15 A ballpoint pen according to claim14, wherein an out er

di aneter of said ball

according to claim 14, wherein said
satisfies a third rel ati onal

(22) s 0.45 mor less. 16 o kol lpaLot oRER

Fig. § is a longitudinal sectional view showing a
main portion of a third embediment of the invention;
Fig. 6 is an enlarged view of the partion H of Fig. S.
Fig. 7 is a longitudinali sectional view showing a
main portiorr of a. fourth embodiment of the inven-

tion;

'Fig. 8 is a longitudinal sectional view shawing a
-main portion of a fifth embodiment of the invention;

Fig. 9 is a longitudinal sectional view showing a

' main portion of a sixthy embodiment of the invention; .

Fig. 10 is a longitudinal sectional view showing a
mnporhcnofaswenmen'bodimentofmemven-
tion; .

Fig. 11 salongﬂudlnat sectional view shomnga
mnpommofanaghmmwimemdme inven-

fion;

tion;

Fig. 13 is a longitudinal sectional view showmg an
example to which the invention is appiied; _
Fig. 14 is a longitudinal sectional view showing an
embodiment of-a seal member ef the invention; -
Fig. 15 is a longitudinal sectional view of a cap hav-
ing the seal member shown in Fig. 14;

Fig. 16 is an enlarged view of a main portion illus-

‘Fig. 12 is a longitudinal sectional view showmg a
. main portion of a ninth embodiment of the mven

trative of a mode of operation of the seal member

shown in Figs. 14 and 15; and

Fig. 17 is a longitudinal sectional view showing
anocther embodiment of a seal member of the inven-
tion. -

REPLACEMENT SHEET
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expr'ession of 0.1 [err] L/DJ[err] 3.5. 17. A ball poi nt pen according to
¢l aim 14, wherein said pi pe projecting portion (3) SatISerS a fourth

rel a- tonal expression of 1 [err] L/TD[err] 60. ?Wf i_nt pen
according to claim14, wherein said pipe projecti ng port| 3 8’}TSHEET

satisfies a fourth rela- - tional expression of 1 [err] L/ TDjerr] 50.
9 o

DETAI RIPTICON QF THE PREFERAED
EMBOOIMENTS

[0025] The preferred embodiments of the present
invention will be described w:th reference to the accom-
panying drawings.
[0026] Figs. 1, 2, arxd 3 show a first embodiment.
[0027] Asshown in Fig. 1 and 2, a balipoint pen tip 2
is formed of a pipe 21 that is made of a stainless steel
(more specifically, SUS304). The ballpoint pen tip 2 is
made of a stainless steel, or preferably of an austenitic
stainless steel (e.g., a grade; SUS304, according ta the
Japanese Industrial Standard). A ball receiving seat 24
(more specifically, three inwardly projecting portions) is
formed in the vicinity of the front end of the pipe 21 by
deforming the cuter circumferential surface of such pipe
portion inwardly by pressing equidistantly at three posi-
tions (or four pesitions). A ball 22 (made of a superalloy
and having an outer diameter of 0.3 mm) is inserted in
: the front of the ball receiving seat 24, so that the ball 22
_ is rotatably accommodated at the- front end of the pipe-
21 by a front end edge portionr 23 formed by inwardly
.deforming the front end of the pipe 21 by pressing.
[0028] A mounting hole 41 is provided in the front of a
holder 4 made of a synthetic resin (e.g., polypropylene
resin). The mounting hole 41 aliows the ballpcint pen tip
2 to be fixed thereto by force fit. The mounting hole 41
has an inner diameter slightly smaller than the outer
diameter of the balipcint pen tip 2, and has a retaining
. wall portion 411 formed integrally therewith on the rear
" end thereof. The retaining wall portion 411 aliows the
rear end of the ballpoint pen fip 2 to be abutted therea-
gainst. A communication hole 42 runs through the
retaining wall portion 411, which communicates the rear
portion of the holder 4 with the mounting hole 41. The
communication hole 42 has substantially the same
inner diameter as the pipe 21. Since the holder 4 is
made af the resin, the ballpeint pen tip 2 made of metal
can ba force-fitted into the mounting hole 41 uniess the
mounting hole 41 has the inner diameter slightly smaller
than the outer diameter of the ballpoint pen tip 2.

REPLAGEMENT SHEET |




25 °.19. A ball poi nt pen according to claim15, wherein said

.accommodating portion conprises a plurality of ball receiving seats
(24) which are forned in a VICI nity of

10 " REPLACEMENT SHEET

[0029] A support tube S for supparting the outer cir-
cumferential surface of the ballpoint pen tip 2 is fixed by
force fit to the outer circumferential surface of the front
portion aof the halder 4. The support tube § is made of
brass and has a nickel plating over the surface thereof.
A tubelike small diameter portion 51 and a large diame-
ter portion 52 are formed integrally with the suppoart tube
S. The small diameter portion 51 has a hole 511 whose-
inner diameter is slightly larger than the outer diameter -
of the ballpoint pen tip 2. The large diameter portion 52
has a hole 521 into which the outer circumferential sur-
face of the holder 4 is force-fitted. .
[0030] The ballpoint pen tip 2 runs through the hole
511 of the small diameter portion 51. The small diame-
ter portion S1 encloses the outer circumferential surface
of the ballpoint pen tip 2 so as to support the ballpaoint
pen tip 2 in the radial direction.
[0031] Agap 54 exists between the outer cxrcumferen-
tial surface of the ballpeint pen tip 2 and the hole 511 of
the small diameter portion 51. The gap 54 (more cor-
rectly, the difference between the inner diameter of the
" hole 511 and the outer diameter of the pipe 21) is so
small as ranging from 0.01.t0 0.1 mm that shaking of the
ballpoint pen tip 2 at the time of writing is exiremely .
small, thereby not giving the user a sense of unstable
writing.- Further, the presence of the gap 54 facilitates
- assembly of the ballipoint pen tip 2 and the support tube
S to the holder 4. :
[0032] An annular groove 53 provided on the inner cir-
cumierential surface of the hole 521 of the large diame-
ter portion 52. When the front portion of the holder 4 is
force-fitted into the hole 521, the annular groove 53 is
fitted with a plurality of ridges 43 (more specifically, four
ridges) so as to bite into them. The ridges 43 are formed
on the outer circumferential surface of the front portion
of the holder 4. Consequently, it is possible to strongly
fix th2 hoider 4 to the support tube 5 as not to be easily
released.

REPLACEMENT SHEET
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t he front end of said pipe (21); and a front end edge portion
by inwardly deform ng the front end of said pipe
(21) by pressing. 20. A ballpoint pen according to c

hol di ng menber (4) includes: a nounting hol F%Sl‘gw% ggg{ll ﬁa;d

hol di ng menber ¥lor all owi ng sai d bal | poi nt pen

{23) which is forned

front of said

tip (2) to be fixed thereinto by force fit

portion (411) forned

integrally

(0033] The outer diameter D of the pipe 21 used for
the ballpaint pen tip 2 of the present inventicn is set to
0.5 mm and the thickness T therecf, ta 0.08 mm. The
length L of the pipe porticn 3 projecting autward from
the front end of the support tube Sis setto 1.0 mm. The
length L, the cuter diameter D, and the thickness T of
the pipe portion 3 satisfy a first relational expression
(LD s 40) and a second relational expression
(L!TD < 80) simuitaneously to prevent bending at the
joint of the pipe portion 3 at the time of wntxng wrth the
ballpgint pen.

{0034] Fig. 4 shows a secand embediment (a2 modifi-
cation of first embodiment). .

[0035] The outer circumnferential surface of a ballpoum
pen tip 2 is fixed by clamping by an inwardly deformed
portion 55 which is formed. by inwardly deforming the

. front end of a tubelike small diameter portion S1 of a

support tube 5 by pressing. This construction allows the

ballpeint pen tip 2 to be relfiably supported in the radial

direction and fixed in the axial direction, and therefore

. contributes to preventing the ballpcint pen tip 2 from

bending and shaking, and at the same time to prevent-
ing the balipaint pen tip 2 from being collapsed into the

haider 4. The ballpcint pen tip 2 is fixed by clamping at

a front position with respect to a mounting hole 41 of the

“holder 4, and it is with respect to such fixing and clamp-

ing position that the length L of a pipe portion 3 is set.
As similar to the first embodiment, also in the second
embodiment, the length L of the pipe portion 3 is set to
1.0 mm; the outer diameter D theredf, to 0.5 mm; and

" the thickness T theredt, to 0.09 mm. Other aspects of

the construction of the second embodiment are similar
to those of the first embodiment.

{0036] Figs. S and 6 show a third emhodxment

[0037] The support tube 5 is made of brass by cutting.
A support tube S has a small diameter portion 51 and d
large diameter portion 52 formed integrally therewith.

The small diameter portion S1 has a hole 511 whose
inner diameter is larger than the outer diameter of a pipe
21 by about 0.01 to 0.1 mm. The large diameter portion
52 has a hole 521 into which the outer circumnferentia

surface of the front partion of a holder 4 is force-fitted.

nickel plating is provided over the surface of the suppo
tube 5. : -

a retaining wall

\
Rep LA{‘U\JT"'T SHEET
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i
with-said mounting hole (41), for allowing a rear ~ end of said
bBal | point pen tip (2) to be abutted t her eagai nst; and - a
comuni cation hole (42) running through said retaining wall

portion (41 1),

hol di ng menber

whi ch conmmu- ‘ni cates the rear porti

on of said

(4), said comruni-cation hol | ng_subst an-
tially the sane i nner dianmeter as sai dlgi pe (21). EEF%B&ENESHEET pen

according to claim 20, further com

supporting at
bal |l - .

{0038] As similar to first embodiment, in the structura
for force-fitting the outer circumferential surface of the
frant portion of the holder 4 into the large diameter por-
tion 52 of the support tube S, an annular groove S3 on
the inner circurmferential surface of the hole 521 bites to
engage with the cuter circumferential surface of the
front portion of the holder 4 made of a synthetic resin.

[0039] The smail diameter portion S1 of the support
tube 5 is located ciose to the front end of the hoider 4,
causing the front end of a ballpcint pen tip 2 to be
exposed comparatively long. The outer circumferential
surface of the balipcint pen tip 2 is supported by the

" . inner circumferential surtace of the hole 511 at the time

of writing.

{0040] The ballpcint pen tip 2 is formed of a stainless
steel pipe 21 (whose outer diameter D is set to 0.65 mm
and thickness Tis 0.115 mm), and a ball 22 (made of a
superalloy and having an cuter diameter of 0.4 mm) is

prising a support tube (5) for
| east a part of an outer circunferential surface of said

rotatably accommodated at the front end of the pipe 21 -

‘as in the first embodiment. The ballpoint pen tip 2'is

fixed to the mounting hole 41 of the hoider 4 made of the -

synthetic resin by force fit as in the first embodiment.

[0041] The length L of the pipe portion 3 is sett0 2.0

mm. The length L, the outer diameter D, and the thick-
ness T safisfy the first relational expression (UD £4.0)

‘and the second relational expression (Lm.'J <80)

simuitanecusly, and therefore provide eifects similar to
those of the first and second embodiments.

[0042] Fig. 7 shows a fourth embodiment (a medifica-
fion of third embodiment).

[0043] An inward projection S6 is arranged inside a
hole 511 of a small diameter portion 51 of a support
tube S. The outer circumferential surface of a ballpcint
pen tip 2 is fixed to the inward projection 56 by forcé fit.

REPLACEMENT SHEET
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poihnt pen tip (2),

which is fixed by force fit to an out er
«ircunferential surface of the front portion of

t he hol di ng nenber (4);

wherein said support tube (5) includes a smal | diameter. portion (51)
for allow ng said ball- point pen tip (2) running through thereinto,

whi ch has a first hole (511) whose inner dianeter is slightly

| arger than the outer dianeter of said ball- point perm tip; and a |l arge
di aneter portion (52) for encl osing the outer C|r%%g;§ ENESHEEFface
of the bal | poi nt pen tip, which has a second hol e 9 into whi ch

the outer circunferential surface of said hol d-

Further. a gap 54 is provided between an inner circum-
ferential surface of the hale 511 and the carresponding
outer circumterential surface of the ballpaint pen tip 2 as
not to affect stahility of the ballpoint pen tip 2 at the time
of writing (more specifically, a gap ranging from 0.01 to
0.1 mm). The inner circumferential surface is located at
a front position with respect to the inward projection S&.
As a result of this construction, the ballpoint pen tip 2
can be fixed in the axial direction and supported in the
radial direction reliably, which in turn prevents the ball-
point pen tip 2 from being collapsed into the hoider 4,
and at the same time from bending and shaking.

[0044] The balipcint pen tip 2 projects from the front
end of the smali diameter portion 51 of the support tube
5 to form a pipe portion 3 as similar to the third embod-
iment. The length L of the pipe pertion 3 is set to 1.5
mm. Other aspects of the construction cf the fourth

-embodiment are sarmlar to those of the third embcedi-

ment.
[o045] Fig. 8 shows a fifth embodiment. .
[0046] = A support tube 5 is a cylindrical member having

. & uniform diameter throughout the length thereof and | |
‘made of metal (e.g., a stainless steel), and is fixed by
force fit to the front portion of 2 mounting hoie 41 of 2 -

holder 4 made of a synthetic resin (e.g., a poiyacetal =
resin). On the other hand, a ballpoint pen tip 2 (whose

outer diameter D is 0.55 mm; thickness T is 0.09 mm;
and the diameter of the ball 22 is 0.35 mm) is fixed to
the rear portion of the mountmg hole 41 of the holder 4
by force fit. '

{0047] The mounting hole 41 of the holder 4 has an
inner circumferential surface having an inner diameter
as to allow the rear portion of the support tube S to be
force-fitted thereinto at the front portion theredf, but also
the other inner circumferential surface having the other
inner diameter as to allow the rear portion of the ball-
point pen tip 2 to be force-fitted thereinto at the rear por-
tion thereof. Further, retaining wail portions 412, 411

~ allowing the rear end of the support tube S and the ball-

point pen tip 2 to be abutted thereagainst are provided

on the inner circumferential surface of the mountin
hole 41, respectively.
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[ n‘gf_',rrenber (4) is force-fitted. ' ' 26

14 REPLACEMENT SHEET

[0048] The support tube S whesa inner diameter is 0.6
mm supports the quter circumferential surfaca of the
bailpaint pen tip 2 at the time of writing. The support
tube 5 sets the length L (1.2mm) of the pipe portion 3 ta
satisfy the first relational expression gUD £40) and
the second relational expression (L/TD “ < 80 ) simuita-
neously.

[0048] Fig. 9 shows a sixth embodiment.

-{0050] A ballpoint pen tip 2 is formed of a pipe 21 -
made of metal (e.g., a stainless steel), which has a pipe
portion 3 formed by reducing the diameter of the front
portion of the ballpcint pen tip 2. A ball 22 is rotatably -

.. accommedated at the front end of the pipe portion 3 by
a front end edge portion 23 and a ball receiving seat24
as in the first embediment. The front end edge portion:
23 is formed by deforming the pipe 21 in the radial direc-.
tion by pressing. The large diameter rear portion of the
balipeint pen tip 2 is fixed to a mounting hole 41 of a
holder 4 made of a synthetic resin by force flt as in the
first to fith embodiments.

[0051] The sixth embodiment has no such support
tube S as those of the first to fifth embodiments. How-
" gver, the pipe portion 3 has an outer diameter D of 0.6

mm, a thickness T of 0.1 mm, and a length L of 1.0 mm,
-so that the dimensions L, D, and T satisfy the first rela-
tional expression (L!D < 4.0) and the second relational
expression (LITD < 80) sinuitanecusly. Therefore,
the possibility of the ballpoint pen tip 2 bending at the
‘time of writing-can be sufficiently limited as in the first to
fifth embodiments. Moreover, the ball 22 accommo-
dated at the front end has an outer diameter of 0.38
mm.

[0052] Fig. 10 shows a seventh embodiment.

[0053] Asin the first embodiment, a ballpoint pen tip 2
is formed of a metal pipe 21 having a uniform diameter
‘throughout the length thereof. A ball 22 is rotatably
accommoedated by a front end edge portion 23 formed
while deformed by pressing and by a ball receiving seat
24. The rear end of the ballpoint pen tip 2 is fixed to a
-mounting hole 41 of a holder 4 made of a synthetic resin
(e.9., a polyacetal resin) by force fit. The front end of the
ballpoint pen tip 2 is projected from the front end surface
of the holder 4 to form a pipe portion 3 of the invention.
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22. .A bal |l point pen according to claim 21, whérei n a gap (54) exists

Jbetween the outer circunferential surface of said ballpoint pen tip (
and said first hol e (511), said gap being in the range from0.01
to 0.1 mm 23. A ballpoint pen according to claim 22, wherein said
| arge di aneter portion (52) has an annul ar groove (53) provi ?‘&g on an
I nner circunferential surface of saigl second hol xR ACEM Eb} F

hol di ng memnber
| ar groove (53)

(4) has a plurality of ridges (43), so that 'sai d annu-
is fitted with said plurality of ridges '

[00S4] As similar to the sixth embcdiment, the seventh
embediment has no such supgert tube S as thosa of the
first to fifth embodiments. However, the quter diameter
D of the pipe portion 3 is set to 0.7 mm; the thiciqiess T
thereot, to 0.14 mm; and the length L therecf, to 2.8 mm,
and these dimensions L, D, and T also satisfy the first
relational expression (UD < 4.0) and the second rela-
tional expression (L/TD < 80) simuitaneously. There-
fore, the possibility of the ballpeint pen fip 2 bending at
the time of writing is sufficiently limited. In addition, the
ball 22 accommodated at the front end has an auter
- diameter of 0.4 mm.
[0055] Fig. 11 shows amn eighth embodiment.
[0056] A mounting hole 41 is provided at the front end
of a hoider 4 made of metal (e.g., brass or stainless
steel). A ballpoint pen tip 2 similar to that of the first
embediment is inserted into the mounting hole 41. The
mounting hole 41 has a retaining wall portion 411 inte-
grally formed with the holder 4. The retaining wall por- -
tion 411 allows the rear end of the ballpaint pen tip 2 to
. be abutted thereagainst. In addition, the mounting hole
41 has a hole 413 in the front thereof and a hole 414 in
the rear thereof. The hole 413 has an inner diameter
" larger than the outer diameter. of the balipoint pen tip 2,
and the hole 414 has an inner diameter that is substan-
tially the same as the outer diameter of the ballpoint pen
tip 2 and that allows the rear portion of the ballpoint pen
tip 2 to be either force-fitted or locsely inserted there-
into. The hole 413 in the front is filled with an adhesive
. 44, not only allowing the ballpoint pen tip 2 to be rigidly
fixed, but also preventing leakage of ink from the outer
circumferential surface of the ballpoint pen tip 2. In addi-
tion, a communication hole 42 whose inner diameter is
substantially the same as that of the ballpoint pen tip 2
‘is provided in the retaining wall portion 411 so as to
pass through the retaining wall portion 411. As a result
of this construction, the retaining wall portion 411 can
provide a rigid portion against which the rear end of the
pipe 21 is abutted, and at the same time ink flow is least
blocked.

2)
nm
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L4 - .
(43)- to bite thereinto. 24 A ballpoint pen according to claim 20, further
Lcom prising a support tube (5) for supporting at |east a part of
an outer circunferential surface of said ball- point pen tip (2), which
is fixed by force fit to an outer circunferential surface of the front

portion of t he hol di ng nenber (4): wher ein_sai pport tube
(5) includes a smal | di aneter portjgon (51) forREQLASE\MﬁH?sgghEE‘HbaI | -
point pen tip (2) running through thereinto, which has an i nwardly
defornmed portion (55) for fixing and

[0057] In the eighth embodiment, the length L cf the
pipe partion 3 is set to 0.9 mm; the cuter diameter O
thereatf, ta 0.5 mm: and the thiciness T theredf, to 0.08
mm, and these dimensions L, D, and T satisfy the first
relational expression (/D < 4.0) and the second reia-
tional expression (LI'I'D2 < 80). In acdition, a ball 22
rotatably accommodated at the front end has an cuter
diameter of 0.3 mm.
[0058] Fig. 12 shows a ninth embodiment (a medifica-
tion of eighth embodiment).
[0053] A cylindrical support tube S made of a synthetic
resin (e.g., a polypropylene resin) is force-fitted into a
mounting hole 41 of a holder 4 made of metal (e.g...
brass). A ballpcint pen tip 2 similar to that of the first
embodiment is forcefitted into an inner hole 57 of the:
support tube 8. That is, in the ninth embodiment, the
ballpeint pen tip 2 and the holder 4 both made of metal -
‘are force-fitted into the holder 4 made of metal, respec-
tively, (i.e., the structure utilizing the deformation of the
synthetic resin) so that smooth force fitting operation
can be implemented. As a result of this censiruction, the
inner circumferential surface of the mounting hole 41 of
the hoider 4 and the outer circumferential surface of the-
ballpoint pen tip 2 are not damaged during the force-fit-

- ting, which in turn exciudes the likelihood of ink being
leaked. )
{[0060] Further, not only a retaining wall portion 411 .
located in the rear of the mounting hole 41 has a com-
munication hole 42 whose inner diameter is substan-

- tially the same as that of the ballpoint pen-tip 2, formed
so as to run therethrough, but aiso the retaining wall
portion 411 allows the rear end of the balipcint pen tip 2
and the rear end of the support tube 5 to be abutted
thereagainst. A rear portion of the inner hole 57 of the
support tube 5 is formed so as to have an inner diame-
ter slightly smaller than the outer diameter of the ball-
point pen tip 2, the rear portion extending in the axial
direction thereof by an appropriate length, so that the
ballpoint pen tip 2 can be force-fitted thereinto. in addi-
tion, in a front portion of the inner hole 57 of the supgart
tube 5 exists a slight gap 54 with respect to the co reBEP LACEMENT SHEET
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L 4 .

- danping the outer circunferential surface of said bal | point pen tip
«(2); and a large dianeter portion (52) for enclosing the outer
circunferential surface of the ballpoint pen tip, which has a second

hol e (521) into which the outer circunferential surface of sai d
hol di ng menber (4) is force-fitted. 25. A bal | poi nt pen according to claim
21, wherein said support tube furtRer conprises an inward projec-

tion (56) for force-fitting to the outer circunferential REPLACEMHANICSHEHT
sai d ball point pen tip.-(2). '

sponaing outer dlameter or the ppe 21. The gap S4
(more correctly, the difference between the inner diam-
eter of the inner hole S7 and the outer diameter of the
ballpcint pen tip 2) is so smail as ranging from about
0.01 to0 0.1 mm that the ballpoint pen tip 2 rarely shakes.
That is, the front portion of the inner hole 57 of the sup-
port tube S also supports the ballpomt pen tip 2'in the!
radial direction.

[0061] In the ninth embodiment, aball 22 used hasan -
outer diameter of 0.4 mm. The length L by which the
- ballpoint pen tip 2 projects from the support tube 5 is set
" to 1.9 mm; the outer diameter D of the ballpoint pen tip
2, t0 0.65 mm; and the thickness T of the ballpoint pen
tip 2, t0 0.12 mm and satisfy the first relational expres-
- sion (LID £4.0) and the second relancnal expression
(UTD <80). _
[0062] Fig. 13 shows an example to which the inven-
- tion is applied.- L
. '[0063] This is an emmple in whlch the ballpomtpen
S shown in the first to fourth embodiments is apphed toa - U
L bal!pomt pen refill. Both a ballpoint pentip2anda sup-, o T
“port tube S are fixed to the front portion of a holder 4, = .~ ' ©
: andtherearpomon oftheholder4 is fixed to the front ~
~ opening of an ink reservair tube 8 by force fit. The ink
reservoir tube.8 is made of a transparent or franslucent
synthetic resin (such as polyethylene and polypropyl-" -
- ene), and has therein an ink 81 and a check vaive 82.
- : The ink 81 has a shearing viscosity reducing property : -
, (more specifically, the viscosity of the ink 81 ranges
from 10 to 150 mPa +s at a shearing speed of 384s™
and at a temperature of 20°C). The check vaive 82 is
located at the rear end of the ink 81 (e.g., implemented
by a greasy reverse flow checking agent). Further, the
ballpoint pen tip 2 is hollow so that the ink 81 flows
directly into the balipcint pen tip 2. There is no ink induc-
ing agent or the like.
[0064] Figs. 14, 15, and 16 show an embodiment of a

- seal member § of the present inventian.
REPLACEMENT SHEET
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26.‘ A bal | poi nt pen according to claim?25, wherein said

projection (56)
(511).

I's provided on a rear end por-

27

18

i nwar d

tiQn of said first hole

REPLACEMENT SHEET

[0Q€5] The seal member 6 is formed of a tubelike por-
tion 62 and a recess 61 that are joined integrally thraugh
a joining portion 63, and is fixed to 3 cap 7 by fcrea fit.
The recess 61 is disposed so as to be in the axis of the
tubelike portion 62. In this embediment ethylene-propyl-
ene rubber (EPDM) is used as a elastic member. The

seal member 6 is made of a elastic material. More spe~

cifically, natural rubber or such synthetic rubber as sili-
cone rubber, urethane nubber, ethylene-propylene
rubber, styrene-butadiene rubber, or flucrine containing

"rubber is effective. In addition, to cbtain smooth attach-

ment to the cap 7, powdered lubricant (e.g., molybde-

num disulfide, tetraflucroethylene resin, or the like) is

depasited on the surface thereof in a small amount.

[0066] The recess 61 is formed of a thick bottom wall -

611 and a thin peripheral wall 612 to give the inner sur-
face thereof a conical shape. The conical inner surface
has a spherical surface portion 613 (with a radius is 0.5

mm) on the bottom thereof and a conically tapered por- -

tion 614 (at an angle of 70°) over the peripheral surface
thereof. The spherical surface portion 6§13 has a diame-
ter larger than the outer diameter of a ball 22 of a ball-
point pen tip 2. As a result of this construction, the
exposed portion of the ball 22 at the front end of the
balipoint pen tip 2 can be enclosed entirely so as to pre-
vent air compressed by the recess 61 and the ballpcint
pen tip 2 from entering from the front end of the ballpoint

pen tip 2 before the front end of the ballpoint pen tip2is .

sealed completely by the recess 61.

- [0067] In addition, the peripheral wall 6§12 of the

recess 61 is formed so that the thiciness therecf goes
on decreasing from the bottom wall 611 of the recess 61
(maximum thiciness: 1.0mm) to the peripheral edge
portions thereof (minimum thickness: 0.3mm). As a
result of this construction, the partion that is to be

largely stretched can be set to a position distant from

the bottom wall 611 of the recess 61. Therefore, stress
concentration at the bottom wail 611 of the recess 61
can be avoid to prevent breakage due to repeated
stress. Moreaver, since the joining portion 63 is joined to
the rear end of the tubelike portion 62 and formed to be
thin (to a thickness of 0.3 mm) as is the case with the
peripheral wall 612 ot the recess 61. Accordingly, resil-
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27. A bal | poi nt pen according to claim19, further com

iency applied to the ballpaint pen tip 2 can be further
reduced by dispersing stress concentraticn borne by
the bottam wall 61 of the recess 61, thereby preventing
the recess 61 from being broken by the ballpoint pen tip
2 ard the ballpaint pen tip 2 from sticking into the recess
61.

{00638] Furthermore, annular projections 64 are
arranged on both end surfaces of the tubelike partion

62, preventing mutual adsorption of the seal member 6

that is in the collected condition where a pilurality of seal
members before being assembled o the cap are col-
lected, for example, in a condition where the plurality of
seal members are packed in a sack during being carried
or kept, or stored in a parts feeder in assembling proc-

ess. ]
.[0069] in Fig. 16, a ballpcint pen main body 8 is _
attached to the cap 7 with the front end cfti’:eb_a!lpoipt

pen tip 2 in contact with the seal member 6. The main

body 9 has the aforementioned ballpoint pen refil

_accommodated therein. The ballpoint pen tip 2 and the -
" support tube 5 are projected from the front end of a
' mouthpiece 91. When the baMpaint pen tip 2 is pushed

frontward with the balipoint pen tip 2 caused to be abut-

" ted against the bottom wall 611 of the recess 61, the’

joining portion 63 is largely stretched and, simuitane-

prising a
.supporting tube (5) for supporting said bail point pen tip (2) wherein
sai d hol di ng nenber (4) - i ncl udes: a nounting hole (41)
provided in a front portion ot said hol ding nmenber, said nmounting
hol e having a front portion to which said supporting t ube
(5) is fitted by force fit and a rear portion to whi ch
bal | point pen tip (2) is fixed by forltsg REPLACEMEQ“W%EE\-

ously therewith, the peripheral wall 612 of the recess 81,

is not only slightly stretched, but also flexed in the radial
direction at a reduced angle of the conically tapered

portion 614. As a result, stress applied to the bottom

“wall 611 of the recess 61 is dispersed in portions there-
" about, thereby allowing the front end of the ballpcint pen

tip 2 to be sealed in the closely enclosed condition with
a small pushing force. In addition, the peripheral wall
612 of the recess 61 wraps around the front end of the

ballpoint pen tip 2 instantly before the exposed portion -

of the ball 22 at the front end of the ballpoint pentip 2is
collapsed into the bottom wall 611 of the recess 61 com-
pletely, so that the front end of the ballpeint pen tip 2 can
be reliably sealed with a soft touch despite the fact that
the front end of the ballpoint pen tip 2-is collapsed into

the bottom wall 611 of the recess 61 only slightly. As a

result, breakage of the recess 61 by the ballpaint pen tip

2 and sticking into the recess 61 by the ballpoint pen tip

REPLACEMENT SHEE]
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fi't‘;..' a first

retaining wall porti
hol e, for allow ng

abutt ed t her eagai nst;

said retaining wall

retaining wall portion (411) forned inte-
grally with said nounting hole, for allowing a rear end of said
bal | point pen tip (2) to be abut- ted tereagai nst

a second

on (412) forned integrally with said rmunting

: a rear end of said supportHEg ?W
and a con®fni cation hole (4 ’f]ﬁﬁ%ﬁéﬂ hr ough

portion (411), which conmu- ni cates the rear
portion of said hol di ng nmenber '

2 can be prevented. .

[0070] In this embodiment, the ballpcint pen tip 2
accommedating the ball 22 whose outer diameter is set
to 0.3 mm is applied to the front end of the pipe 21 made
of stainiess steel whose outer diameter is set to 0.5 mm.
Despite the fact that the ballpaint pen tip of this embod-

iment is sharper than the conventional ballpecint pen tip -

2 (the outer diameter of the ball 22 ranges from 0.5 to..

1.0 mm and the cuter diameter of the pipe 21 is about 2
mm), the sealability for the front end of the ballpaoint pen
tip 2 was not lost in the repeated operation of attaching
the cap 7 (i.e., causing the balipoint pen tip 2 to be abut-

" ted against the seal member 6) about several thou-

" [0072] A joining portion 63 joining a recess 61 toa

sands of times, causing no breakage or sticking
whatscever.

[0071] Fig. 17 shows ancther embodiment of the seal

member 8§ of the invention.

tubelike portion 62 is connected to the front end of the

" tubelike portion 62 so as to be extended toward the front
of the recess 61. As a result of this construction, when -

the front end of the ballpoint pen tip 2 is abutted against

" the recess 61, the joining portion 63 is flexed in the

radial direction by compressive force; i.e., the action of

spring of the joining portion 63 can disperse stress
applied to the recess 61, thereby allowing a mode aof
operation similar to that of the embodiment of Fig. 14 to
be cbtained. In addition, other aspects of the construc-

tion are similar to those of the embodiment of Fig. 14.
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saird—communicati on hol e (42) having sub- ~ stant

SR ¢ o (557 5 o gl 20 St 0

bal I poi nt pen tip has reduced pipe portion at a

front ¢ tpdrtifon*thereof.

hol e (414), said third hole (413) havingran inner prPLALE
an outer dianeter of said ball-

Claims

1. Aballpoint pen (1) comprising:

a ballpaint pen tip (2) provided at a top end por-
tion of said ballpoint pen, said ballpoint pen tip
including a metallic pipe (21) which accommo-
dates a ball (22) at a front end and has a cylin-
drical pipe projecting portion (3) being
projected outwardly; wherein said pipe (21) has
a front end edge portion (23) formed by

“inwardly deforming the front end of said pipe

and a plurality of ball receiving seats (24)
formed by inwardly deforming a vicinity of the
front end of the pipe, so that said bailpaeint pen
tip (2) rotatably accommedates said ball (22).
characterized in that said pipe projecting
portion (3) satisfies a first relational expression
of L/D < 4.0, where L is a length of said pipe
projecting portion and D is an outer diameter of

lally the sane

29. A bal |l point pen according to .clai m 20
wherein said nmounting hole (41) includes a third hol eﬁé‘}‘nﬂﬁ

rger t han

said pipe projecting portion; in that said project-

ing portion satxsﬁes @ second relational expres-

" sion of LTD? <80, where T is a thiclniess of

- 'said pipe projecting portion (3); wherein the |
- outer diameter D of said pipe projecting partion

(3).is 0.75 mm or less; and wherein the thick-

; 'nessTofsaldplpepro:ecungporuon(a).so1s

mm or less.

o2 A balipoint pen according to claim 1, wherein an
' outer diameter of said ball (22) is 0.45 mm or less.

3. A balipoint pen according to claim 2, further com-
prising a holding member (4) made of synthetic
resin, which includes a mounting hole (41) at a front
portion thereof for allowing said ballpoint pen tip (2)
to be fixed thereto and a retaining wall partion (41)
at a rear end.thereof for allowing a rear end of said

ballpoint pen tip to be abutted thereagainst.
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nm nt pen tip (2) so as

LWWMITI“M' ﬁl gg:’igeter ?ggr?ﬂ hol e (414) having an meﬁ\a&&ﬂg

n- L t he
pen tip (2) to be force

to exist a gap filled with an adhe5|ve(44)
outer circunference of said

same as the out er dlaneter of sai 8
fitted.

22

A balipoint pen according to claim 2, further com-
prising a holding member (4) made of metal, which
includes a mounting hole (41) at a front portion for
allowing said ballpaint pen tip (2) to be fixed thereto,
and a retaining wall portion (411) being integrally

arranged at a rear end for allowing a rear end of

said ballpcint pen tip to be abutted thereagainst.

A ballpoint pen according to claim 2, wherein said

- ballpaint pen tip (2) includes a reduced pipe portion

(3, Fig. 9) which is formed by reducing a diameter of .

a front end of said ball point pen tip, and a rear por-

. tion (21) of said ballpcint pen tip having a ongmal

diameter is fixed to said holder (4).

A balipoint pen aceordmg to clanm' 3, further com- :

prising a support tube (5) for supporting an outer
circumferential surface of said bailpeint pen tip (2),

said support tube bemg fixed to said hoiding mem-

' ber (4).

’ 7. -

.A ballpcint pen according to claim 6, wherein a gap

(413, 511) exists between said support tube (5) and
the outer circumferential surface of said ballpoint

‘pen tip (2) along a portion for supporting the outer
:Circumferential surface of said ballpoint pen tip, said

gap ranging from 0.01 to 0.1 mm.

A ballpoint pen according to daim 7, wherein said
gap (413) is filled with an adhesive (44) for fixing

- said support tube (S) to the outer circumferential

surfacg of said ballpoint pen tip (2).

A ballpcint pen according to claim 6, wherein said

support tube (5) made of metal includes a small

diameter portion (51) for supporting the outer cir-
cumferential surface of said ballpoint pen tip (2) and
a large diameter portion (52) being fixed to an outer
circumferanca of said holding member (4), said
small diameter portion (51) and said large diameter
portion (52) being formed integrally.

p0| nt
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en according to claim19, further com prising a

suppowmﬂ”" -supporting at |east a part of an outer
circu I of said bal | point pen tip (2);
| ng

wher ei n* s&i d LhoIM nber (4) includes a

23 QEPLACEMENT SHEET

10. A ballpoint pen according to claim 3, wherein said
ballpaoint pen tip (2) is fixed to said mounting hole
(41) of said halding member (4) by forca fit and a
supporting tube (5) made of a metal is fixed to said
mounting hole (41, Fig. 8) by force fit, so that an -
inner circumferential surface of said support tube
(5) supports an outer circumferential surface of said
ballpoint pen tip (2).

11. A ballpoint pen according to claim 2, further com-
prising a cap (7) being releasable from a front end
portion of said ballpoint pen (1), which has a seal
member (6) therein for sealing a front end of said
ballpoint pen tip (2), said seal member being cam-
prised of an elastic member including a recess por-
tion (61) having a conical inner surface (613) for
closely enclosing the front end of said ballpoint pen
tip (2) and*a tubelike portion (62) for disposing said
recess portion (61) in an axis thereof which are
integrally formed, wherein a thickness of a bottom
wall (611) of said recess portion (61) is larger than

. athiciness af a peripheral wall (61 2) of said recess
porhon '

12. A balipaint pen acoording to claim 11, wherein a
thickness of a joining portion (63) for joining said
peripheral wall (612) to the tubelike portion (62) of
said recess is equal to or smaller than the thickness
of the peripheral wall of said recess (61). .

13. A ballpcint pen according to claim 11, wherein a
peripheral wall (612) of said recess partion (61) is
formed so that a thickness of said peripheral wall
goes on decreasing from a bottom wall (611) of said
recess to a peripheral edge portion thereof.
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rmt]nti ng hole (41), a retaining wall po'rt lon (411) and a communi cati on

hOrc (42)y—runmng through said retaining wall portion, which

nntullmmmmmwwzu"r ear portion of said holding nenber (4), said com
havi ng substantially the same i nner di aneter as

said pipé& (21)" wher ei n sai g4supporti ng tube (5) has a first

I nner circunferential portion (57) at rear portion, to which said

bal | point pen tip (2) is force-fitted, and a seconBEPHAGEMENT SHER ent i al

portion (54) at a front portion which fornms a gap between said

bal | poi nt pen tip (2).

14. A ba!lpcmt pen according to Claim 1 comprising:

an ink reservolr tube (8) for reservoiring an mk
therein;
a holding member (4) being fitted to said ink
reservoir tube; ard
‘a ballpeint pen tip (2) comprising a metailic- -
pipe (21) held by saiid hoiding member (4), said
pipe including a ball accommodating portion for
- rotatably accommedating a ball (22) in a front
end of said pipe and including a pipe projecting
portion (3) which is projected from an end of
said holding member (4);
wherein said pipe projecting portion sat-
igfies a first relational expression. - of
0.05<L/D <40 and a second relational
expression of 0.4 < uTp? <80, where Lis a
length of said pipe projecting portion (3), D is:
an outer diameter of said pipe projecting por-
tonand Tisa trudmess of said pipe projecting
portion.

- 15.. A ballpoint pen according to claim. 14, wherein aw
outer diameter of said ball (22) is 0.45 mm or less.

-16. A ballpcint pen according to claim 14, wherein said
pipe projecting portion (3) satisfies a third relational

expreséion of 0.1 <UD <35.

17. A ballpoint pen according to claim 14, wherein said
pipe projecting portion (3) satisfies a fourth rela-
tional expression of 1 <UTD?<60.

18. A ballpaint pen according to claim 14, wherein said
pipe projecting partion (3) sansﬂes a fourth rela-
tional expression of 1 < LTD? < 50.
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31.¢ ‘A bal | poi nt pen according to claim219, further com 'pri'si ng

a cap
(7)) Dbei a front end portion of said ballpoint pen
(D, Whl Eijﬁﬂiﬁl EM”E menber (6) herein for sealing a front end of said
bal | poi d seal nenber being com prised of- an el astic
menber |nclud|ng a recess por- tion (61) having a conical inner surfaCe'
(613) for closely enclosing the frongsend of said ballpoint pen I p
(2) and a tubelike portion (62) for disposing said BNPSHEEPN (61)
in an axis thereof which are |ntegrally f or med to Ee ] ol ned through a
j oi ni ng por-

19. A ballpoint pen according to claim 15 wherein said
accommedating portion comprises a plurality of ball
receiving seats (24) which are formed in a vicinity of
the front end of said pipe (21); and

a front end edge portion (23) which is formed
by inwardly deforming the front end of said pipe
(21) by presing_.

20. A balipoint pen according to claim 19, wherein said
holding member (4) includes:

a mounting hole {41) provided in a front of said
holding member for allowing said bailpoint pen
tip (2) to be fixed thereinto by force fit; ‘
a retaining wall portion (411) formed integrally
with said mounting hole (41), for allowing a rear
end of said ballpoint pen tip (2) to be abutted
thersagainst; and

a communication hole (42) running through
said retaining wall portion (41 1), which commu-
nicates the rear portion of said hoiding member
(4), said communication hole having substan-
tially the same inner diameter as said pnpe (21)

21. A ballpomt pen accondmg to claim 20, further com-
- prising a support tube (5) for supporting at least a
. part of an outer circumferential surface of said ball-
‘point pen fip (2), which is fixed by force fit to an
outer circumferential surface of the front portion of

the hoiding member (4); -
wherein said support tube (5) includes a
small diameter portion (S1) for allowing said ball-
point pen tip (2) running through thereinto, which
has a first hole (511) whose inner diameter is
slightly larger than the outer diameter of said ball-
point pen tip; and a large diameter portion (52) for
enclosing the outer circumferential surface of the
ballpoint pen tip, which has a second hole (521) into
- which the auter circumferential surface of said hold-
ing member (4) is force-fitted.

REPLAGEMENT SHEET

09 SEP 1999




tion (

~ coni cal shape on an®

coni - cal inner surface having a spherical surface portlon
on a bottom of said conical inner surfage and - a co
portion over a peripheral sur- face of said coRERIY ﬁ r

nt pen according to claim31, wherein said

m
_.recessﬁmﬂumn Bw)mmudes a thick bottom wall (611) and a thin
periph I ich forms a coni cal inner surface having a
i nner surface of said recess portion (61). said

22. A ballpcint pen according to claim 21, wherein a

gap (54) exists between the cuter circumierantial
surface of said ballpaint pen tip (2) and said first
hale (511), said gap besng in the range from 0.01
mm to 0.1 mm.

23. A ballpcint pen according to claim 22, wherein said

large diameter portion (52) has an annular groove
(53) provided on an inner circumferential surface of -
said second hole (521), and said hoiding member
(4) has a piurality of ridges (43), so that said annu-

- lar groove (53) is fitted with said piurality of ridges

24.

2s.

26.

(43) to hite thereinto. -

A balipoint pen according to claim 20, further com-
prising a support tube (5) for supporting at least a
part of an outer circumferential surface of said ball-
point pen tip (2), which is fixed by force fit to an
outer circumferential surface of the front portion of
the holdmg member (4); :
wherein said support tube (5) includes a
small diameter portion (51) for allowing said ball-
point pen tip (2) running through thereinto, which
has an inwardly deformed portion (55) for fixing and-

clamping the outer Gircumferential surface of said .
‘ballpoint pen tip (2); and a large diameter portion

(52) for enclosing the outer circumferential surface
of the ballpoint pen tip, which has a second hole

" (521) into which the outer circumferential surface of

said holding member (4) is force-ﬂtted.

A ballpoint pen accord'ng to claim 21, wherein sand

support tube further .comprises an inward projec-
tion (56) for force-fitting to the outer circumferential
surface of said ballpoint pen tip (2).

A ballpoint pen according to claim 25, wherein said
inward projection (56) is provided on a rear end por-
tion of said first hole (511). '

(613)
quered

surface
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.said b

27.

qm“ﬁ,wnmam“mg d'sglgdt ?eglaglsm Sé wherein the t hi ckness{ of

27
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A ballpgint pen accordmg to claim 19, further com-
prising a supporting tube (S) for supporting said bail
peint pen tip (2) wherein said holding member (4)
includes:

a mounting hole (41) provided in a front portion
ot said hoiding member, said mounting hole
having a front portion to which said supporting
tube (5) is fitted by force fit and a rear portion to

~ which said ballpcint pen tip (2) is fixed by force
fit;
a first retaining wall portion (411) formed inte-
graily with said mounting hole, for allowing a

. rear end of said ballpcint pen tip (2) fo be abut-
ted thereagainst;
a second retaining wall portion (412) formed
integrally with said mounting hole, for allowing
arearendofsmdsupporungwbe(S)mbe
abutted thereagainst; and
a communication hole (42) running through -
said retaining wall portion (411), which commu-
nicates the rear portion of said holding member
(4), said communication hoie (42) having sub- -
stantially the same inner diameter as said plpe' G
.(21) ‘

28. A ballpomt pen accordmg to daxm 20 wherein said |

. balipoint pen tip has reduced pipe portion at a front

 ‘portion thereof.

A ballpoint pen according to claim 20, wherein said
mounting hole (41) includes a third hole and fourth
hole (414), said third hole (413) having an inner
diameter larger than an outer diameter of said ball-
point pen tip (2) so as to exist a gap filled with an
adhesive (44) between said inner diameter and an
outer circumference of said ballpoint pen tip, said
fourth hole (414) having an inner diameter substan-
tially the same as the outer diameter of said ball-
point pen tip (2) to be force-fitted.

29
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port i an_(_ﬁgr)_-l—s—l—&r—geF—{—han a thickness of the periph- eral wall (612)
-of said 34. A ballpoint pen according to claim33, wherein
sal d- lmgmlmnm "lm |“| (612) of said recess portion (61) is formed so

hat the #thicckhes8 of said peripheral wall - goes on decreasing fromsaid
bottom wal | (611) to a peripheral edge portion thereof. |
28 REPLACEMENT piger

30. A ballpoint pen according to claim 19, further com-
prising a supporting tube (S) for supporting at least
a part of an auter circumferential surface of said
ballpaint pen tip (2);

wherein said holding member (4) inciudes a
mounting hole (41), a retaining wall portion (411)
and a communication hole (42) running through
said retaining wall portion, which communicates the-
rear portion of said holding member (4), said com-
munication hole (42) having substantially the same
inner diameter as said pipe (21);

wherein said supporting tube (5) has a first
inner circurnferential portion (57) at a rear portion,
to which said ballpaint pen tip (2) is force-fitted, and.

- a sécond inner circumferential portion (54) ata front
portion which forms a gap between said ballpoint
pen tip (2).

31. A ballpcint pen according to claim 19, further com-
. prising a cap (7) being releasable from a front end
portion of said ballpcint pen (1), which has a seal .
- member (6) therein for sealing a front end of said -
balipeint pen tip (2), said seal member being com-
prised of an elastic member including a recess por-
tion (61) having a conical inner surface (613) for
' closely enclosing the front end of said ballpoint pen
_tip (2) and a tubeiike portion (62) for disposing said
recess portion (61) in an axis thereof which are
integrally formed to be joined through a 1o|mng por-
tion (63).

32. A ballpoint pen according to claim 31, wherein said
recess portion (61) includes a thick bottom wall
(611) and a thin peripheral wall (612) which forms a
conical inner surface having a conical shape on an
inner surface of said recess portion (61), said coni-
cal inner surface having a spherical surface portion
(613) on a bottom of said conical inner surface and
a conically tapered portion over a peripheral sur
face of 'said'tcagnical irF:ner surface. REPLACEMENT SHEE!

33. A ballpaint pen according to claim 32, wherein th / 09 SEP 1991/
thickness of said bottom wall (611) of said rece

T gt e



35 A bal | poi nt

COonpr | SGSW

to clalml V\,hereln sai d pi pe (21)
29 REFLAGEMENT SHEET

portion (61) is larger than a thickness of the periph-
eral wall (612) of said recess portion.

34. A ballpcint pen according to claim 33, wherein said
peripheral wall (612) of said recess portion (61) is
formed sa that the thickness of said peripheral wall
goes on decreasing from said bottom wall (61 Nt
a peripheral edge portion thereof.

3S. A ballpeint pen according to claim 1, wherein said
pipe (21) compnsas austemtxc steel.
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BALLPOINT PEN AND CAP THEREFOR
~ ABSTRACT

The present invention -provides the ballpoint_pen (1) with
which the possibility of the pipe portion bending at the
joint thereof is prevented even if the outer diameter D is
small. The ballpoint pen has a ballpoint pen tip (2) at a
front end thereof, the ballpoint pen ¢tip (2)  rotatably
accomquéting a bail'(22)'at-a froht end of.a pipe (21)'made
of metal, and an outwardly projecting éipe portion (3) of the
pipe having a uniform thicknegs throuéhout the ;ength thereof
is arfanged af a2 front end of the ba;lpoint pen tip (2). If a
_length of the pipe portion (3) is L, an outer diameter of the
pipe portion is D, a relational expression "L/D_S 4.0" is

satisfied.

Fig. 2:

REPLACEMENT SHEET

09 SEP 199




FIG. 1

G\ . \ e ?5\2 4,/J4
( ' NI

S NSNS

1
2 Sl
| 5214 53 4{| 49
FIG.2
2 5 5| -
2 TR e
Yy . //)9>//////////////////////////////////////
D | |
\
( AMAraSa_,,
23/ J 2% ? K\\\\
2 3| )
REPLACEMENT SHEET

09 SEP 1999




FIG. 3

Y

I IO TEI G TI AT T T TT SIS I TSI AEE Dl o Lol ol Bkl i
R R T L LT I I T LTI T T T Y AT DA

h /gjrm,
D _xr411,111§ T o

24

22

) 43 44 42

REPLACEMENT SHEET

09 SEP 1999




o 51
ﬁ\ (2\ \
/
511

FIG. 6

REPLACEMENT SHEET

09 SEP 1999




) ) .
54 51 4 4

FIG. 8

EeSSett=Ky

———
Ll 2 PR I/)V//7/////////1/////////////f//////

Lo
L2 P o707 7777 (ATLIS T LTSS CSITLALEL AT L0 VLI

24 i 5457 4 4

S




T 2 o1 x
221 \ |
N | | A
e f
DEES)
- FIG. 10 | |
22 7 2 3
V)
. 7
e-um—
A7, 7 a7
ANA
23 | 4 oa
0 J ‘%‘i
< L | 4l REPLACEMENT SHEET

09 SEP 1999




) |
\ SIERNANNNININ

\ /@jj Y 7 4 PTG TON I T ST S
¥, T o il WAV o S A s v vars cgtapmsogtimetinggie

J 2(4 z |
22 3 54 |
L : | \ —
-~ Y 411 47 REPLACEMENT SHEET

09 SEP 1999




FIG. 13

NS

—

AN N A A . W A N e ———w /
Vv_ | ' | (| _/_ | P __ |1 -—K\\\\
0% [N DT B _

\\\\\\5\
//////K//~//////

=

4

[ REPLACEM

ENT SHEET

09 SEP 1999




FIG. 14 D 52
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FIG. 16
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