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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 invention 

is particularly related to a pipe 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). 
t 

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 

20 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 writing 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, 

25 the front pipe portion is bent at the joint thereof. 

Particularly, in a . pipe type ballpoint pen having a ball 
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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 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 

10 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 for jotting down thin characters into small spaces in 

a pocketbook or the like. If the outer diameter of ·the front 

15 pipe portion and that of the ball at the front end are reduced 

in order to obtain 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 

20 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 

25 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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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 only gives a sense of 

unstable writing to the user, 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 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 

10 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 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 ballpoint pen. 

Still further, disclosed in Japanese Unexamined Utility 

Model Publication No. 62-5978 and Jap~nese Examined Utility 

Model Publication No. 2-5994 are ballpoint pens in which a seal 

20 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 f rant pipe 

portion and that of the ball at the front end are reduced in 

order to obtain a ballpoint pen suitable for writing thin 

25 characters, the seal member disclosed in the aforementioned 

Japanese Unexamined Utility Model Publication No. 62-5978 has 
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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 pen thereagainst. 

In addition, the seal member disclosed in Japanese 

5 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. In addition, the joining 

portion of this seal member is short in the axial direction, 

10 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 

15 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 

20 for 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 portion, 

25 since the outer diameter of the f rant pipe portion of the 

ballpoint pen is comparatively large (0.8 nun or.more). That 
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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 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 

writing thin characters which does not cause the ballpoint pen 

10 tip 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 ~ip 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 ballpoint pen tip at the front· end thereof, the 

ballpoint 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 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 

25 L/D S 4.0 

be satisfied. 
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A ballpoint pen of the present 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 project.ing portion satisfies a first relational 

expression of L/D s 4. 0, where· L is a length of the pipe 

10 pro~ecting portion and D is an outer diameter of the pipe 

projecting portion. 

15 

When the first relational expression (L/D s 4.0) is 

satisfied, bending and shaking_ of the pipe portion at the time 

of writing can be prevented. 

In the first relation expression (L/D s 4.0), the pipe 

portion is more susceptible ·to bending with increasing length 

Land with decreasing outer diameter D. That is, a value (L/D) 

represents the degree of susceptibility to bending; the smaller 

the value (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 caused by a 

normal writing pressure can be sufficiently 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 s 

25 0. 6 mm), it is preferred. that the value (L/D) be 2. 5 or less 

(L/D ~ 2.5). If the outer diameter Dis set to 0.7 mm or less 
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(D s 0.7 mm), it is preferred that the value (L/D) is 3.5 or 

less (L/D s 3.5). Further, the value (L/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 

5 (usually tapered) of the pipe portion 3 outward in obtaining 

smooth writing performance, the value (L/D) is preferably 0.05 

or more (L/D ~ 0.05), or more preferably 0.1 or more ((L/D ~ 

0.1). 

In the aforementioned ballpoint pen, if the thickness 

10 of the pipe portion 3 is T, it is required that a second 

relational expression of L/TD2 s 80 is satisfied. 

When both the first relational expression ((L/D s 4.0) 

and the second relational expression (L/TD 2 s 80) 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/TD 2 s 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/TD2) represents the degree of 

20 susceptibility to bending. This degree of susceptibility to 

bending is proportional to the length L and inversely 

proportional to the thickness T and 0 2 . The smaller the value 

(L/TD2 ) is, the less susceptible to bending and therefore more 

reliable the function of the pipe portion becomef?. The 

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

a large writing pressure if the value (L/TD 2 ) is 80 or less 
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(L/TD 2 s 80), and that the pipe portion is easily bent by a 

large writing pressure if the value (L/TD 2) is larger than 80 

(L/TD 2 > 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_orde~ 

to obtain smooth writing performance free from interference 

with a writing surface, the length L is effective when set to 

0.01 nun 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/To2 ~ 

1 O 1 ) • Further, to improve bending strength, it is pref erred that 

15 

20 

the value (L/TD2 ) be 60 or less (L/TD 2 s 60). Still further, 

to reliably prevent bending against impact other than writing 

pressure such as impact derived from falling, it is preferred 

that the value (L/TD2) be 50 or less (L/TD 2 s 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. In 

25 addition, the aforementioned ballpoint pen is preferably 

designed so that the ballpoint pen tip rotatably accommodates 
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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 deforming the vicinity of the front end of 

5 the pipe by pressing. 

If the outer diameter D of the pipe portion is small 

(more specifically, D s 0.75 mm); the thickness T of the pipe 

portion is small (Ts 0.15 mm); or 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 pressure, so that a pipe 

15 

20 

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 sectional view taken along a line A-A in 

Fig. 1; 

Fig. 4 is a longitudinal sectional view showing a main 

portion of a second embodiment of the invention; 

Fig. 5 is a longitudinal sectional view showing a main 

25 portion of a third embodiment of the invention; 

Fig. 6 is an enlarged view of the portion Hof Fig. s. 
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Fig. 7 is a longitudinal sectional view showing a main 

portion of a fourth emb.odiment of the invention; 

Fig. 8 is a longitudinal sectional view showing a main 

portion of a fifth embodiment of the inve~tion; 

5 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 sectional view showing a main 

10 portion of an eighth embodiment of the invention; 

15 

Fig. 12 is a longitudinal sectional view showing a main 

portion of a ninth embodiment of the invention; 

Fig. 13 is a longitudinal sectional view showing an 

example to which the invention is applied; 

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 

20 illustrative of a mode of operation of the seal member shown in 

25 

Figs. 1~ 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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The preferred embodiments of the present invention will 

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 

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 steel, or preferably of an austeni tic stainless steel 

(e.g., a grade, SUS304, according to the Japanese Industrial 

Standard). A ball receiving seat 24 {more specifically, three 

10 inwardly projecting portions) is formed _in the vicinity of the 

front end of the pipe 21 by deforming the outer circumferential 

surf ace of 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 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 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). 

25 

The mounting hole 41 allows 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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pen tip 2 to be abutted thereagainst. 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 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 surf ace 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 

15 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 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 

20 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 

25 direction. 
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A gap 54 exists between the outer circumferential 

surface of the ballpoint pen 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 

5 outer diameter of the 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 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 surf ace 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 

15 a plurality of ridges 43 (more specifically, four ridges) so as 

20 

to bite in to 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 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 present invention is set to 0.5 mm 

and the thickness T thereof, to 0.09 nun. 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 length L, the outer 

25 diameter D, and the thickness T of the pipe portion 3 satisfy 

a first relational express·ion ( L/D s 4. 0) and a seGond 
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relational expression (L/TD 2 s 80) 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 

5 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 f rent end of a 

tubelike small diameter portion 51 of a support tube 5 by 

10 pressing. This construction allows the ballpoint pen tip 2 to 

be reliably supported in the radial direction and fixed in the 

axial direction, and therefore contributes to preventing the 

15 

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 

clamping at a front position with respect to a mounting hole 41 

of the holder 4, and it is with respect to such fi?Cing and 

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

As similar to the first embodiment, also in the second 

20 embodiment, the length L of the pipe portion 3 is set to 1. O 

25 

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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The support 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 diameter of ·a pipe 21 by about 0.01 to 

0.1 mm. The large diameter portion 52 has a hole 521 into 

10 

which the outer circumfere.ntial 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 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 5, an annular groove 53 on the inner 

circumferential 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 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 

20 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 

25 Tis 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 

il1iir11ur 
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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 

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 :S 4.0) and the second 

relational expression (L/TD 2 :S 80) simultaneously, and 

therefore provide effects similar to those of the first and 

10 second embodiments. 

Fig. 7 shows a fourth embodiment (a modification of 

third embodiment). 

An inward projection 56 is arranged inside a hole 511 

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

15 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 surf ace of the hole 

511 and the corresponding outer circumferential surface of the 

ballpoint pen tip 2 as not to affect stability of the ballpoint 

20 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 56. As a ·result of this construction, the 

ballpoint pen tip 2 can be fixed in the axial direction and 

25 supported in the radial direction reliably, which in turn 
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prevents ,the ballpoint pen tip 2 from being collapsed into_ the 

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 

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 

10 

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 

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 Dis 0.55 mm; 

thickness Tis 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 

20 · circumferential surface having 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 surf ace 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. Further, 

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

1i111iiiir 
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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, respectively. 

The support tube 5 whose inner diameter is 0. 6 mm 

5 supports the outer circumferential surf ace of the ballpoint peri 

10 

tip 2 at the time of writing. The support tube 5 sets the 

length L (l.2mm) of the pipe portion 3 to satisfy the first 

relational expression (L/D s 4.0) and the second relational 

expression (L/TD 2 s 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 

15 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 

20 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 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 

25 0.1 mm, and a length L of 1.0 mm, so that the dimensions L, D, 

and T satisfy the first relational expression (L/D s 4.0) and 
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the second relational expression (L/TD 2 s 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. Moreover, 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 uniform 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 o.uter diameter D of the pipe 

20 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 ~lso satisfy the iirst relational expr~ssion (L/D 

s 4.0). and the second relational expression (L/TD 2 s 80) 

simultaneously. Therefore, the possibility of the ballpoint 

25 pen tip 2 bending at the time of writing is sufficiently 
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limited. In addition, the ball 22 accommodated at the front 

end has an outer diameter of 0.4 mm. 

Fig. 11 shows an eighth embodiment. 

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

5 ·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 mounting hole 41 has 

a retaining wall portion 411 integrally formed with the holder 

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

10 ballpoint pen tip 2 to be abutted thereagainst. In addition, 

the mountin_g 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 

15 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 

. 20 also preventing leakage of ink from the outer circumferential 

25 

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 s·o 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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which the rear end of the pipe 21 is abutted, and at the same 

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 

5 0. 5 mm; and the thickness T thereof, to 0. 09 mm, and these 

10 

dimensions L, D, and T satisfy the first relational expression 

(LID~ 4.0) and the second relational expression (L/TD 2 ~ 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 

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 metal (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 ballpoint 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 utilizing 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 surface of the mounting 

hole 41 of the holder 4 and the outer circumferential surface 

of the ballpoint 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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Further, not only a retaining wall portion 411 located 

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 

5 the retaining wall portion 411 allows the rear end of the 

ballpoint 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 diameter 

slightly sma~ler than the outer diameter of the ballpoint pen 

10 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-£ i tted therein to. 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 the ballpoint pen tip 2 rarely 

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

· 20 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 

25 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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satisfy the first relational expression (L/D s 4.0) and the 

second relational expression (L/TD 2 s 80). 

Fig. 13 shows an example to which the invention 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 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 

10 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 

15 from 10 to 150 mPa•s at a shearing speed of 384s-1 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 checking agent) . Further, the ballpoint pen tip 2 is 

hollow so that the ink 81 flows directly into the ballpoint pen 

20 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 

25 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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62. In this embodiment ethylene-propylene rubber (EPDM) is 

used as a elastic member. The seal member 6 is made ot a 

elastic material. More specifically, natural rubber or such 

synthetic rubber as silicone rubber, urethane rubber, ethylene-

s propylene rubber, · styrene-butadiene rubber, or fluorine 

containing rubber is effective. In addition, to obtain smooth 

attachment to the cap 7, powdered lubricant (e.g., molybdenum 

disulfide, tetrafluoroethylene resin, or the like) is deposited 

10 

15 

20 

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 an angle of 

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 

front end of the ballpoint 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 the front end of the 

ballpoint pen tip 2 before the_ front end of the ballpoint pen 

tip 2·is sealed completely by the r~cess 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 (maximum thickness: l.Omm) 
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to the peripheral edge portions thereof (minimum thickness: 

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 

5 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 

tubel'ike 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 

10 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 

15 into the recess 61. 

Furthermore, annular projections 64 are arranged on 

both end surfaces of the tubelike 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 are collected, for example, in a condition 

where ~he 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 

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

contact with the seal member 6 . 

iii1iiU - 25 -
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aforementioned ballpoint pen refill accommodated therein. 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 

5 abutted against the bottom 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 reduced 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 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. In addition, 

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

15 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 

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

steel whose outer diameter is set 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 

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 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 

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

Fig. 17 shows another embodiment of the seal member 6 

of the invention. 

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 

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 

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 construction are similar to those of the 

embodiment of Fig. 14. 
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CLAIMS 

1 1. A ballpoint pen comprising: 

2 a ballpoint pen tip provided at a top end portion of 

3 said ballpoint pen, said ballpoint pen tip including a metallic 

4 pipe which accommodates a ball at a front end and has a pipe 

s projecting portion being projected outwardly; 

6 wherein said pipe projecting portion satisfies a first 

7 relational expression of L/D s 4.0, where Lis a length of said 

a pipe projecting portion and D is an outer diameter Of said pipe 

9 projecting portion. 

1 2. A ballpoint pen according to claim 1, wherein said 

2 projecting portion satisfies a second relational expression of 

3 L/TD 2 s 80, where T is a thickness of said pipe projecting 

4 portion. 

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

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

3 less. 

1 4. A ballpoint pen according to claim 3, wherein the 

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

1 5. A ballpoint pen according to clain1·4, wherein an 

2 outer diameter of said ball is 0.45 mm or less. 
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1 6. A ballpoint pen according to claim 5, 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 re~in, which 

3 includes a mounting hole at a front portion thereof for 

4 . allowing said ballpoint pen tip to be fixed thereto and a 

5 retaining wall portion at a rear end thereof for allowing a 

6 rear end of said ballpoint pen tip to b~ abutted thereagainst. 

1 8. A ballpoint pen according to claim 6, further 

2 comprising a holding member made of metal,· which includes a 

3 .mounting hole at a front portion for allowing said ballpoint 

4 pen tip to be fixed thereto, and. a retaining wall portion being 

s integrally arranged at a rear end for allowirtg a rear end of 

6 said ballpoint pen tip to be abutted thereagainst. 

1 9. A ballpoint pen according to claim 6, wherein said 

2 ballpoint pen tip includ.:j.ng 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 ballpoint pen tip having a 

5 original diameter is fixed to said holder. 
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10. A ballpoint pen according to claim . 7, further 

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 ballpoint pen according to claim 10, wherein a 

2 gap exists between said support tube and the outer 

3 circumferential surface of said . ballpoint pen tip along a 

4 portion for supporting the outer circumferential surface of 

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

1 13. A ballpoint pen according to claim 10, wherein 

2 said support tube made of metal includes a small diameter 

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 holding member, said small 

6 diameter portion and said large diameter portion being formed 

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 holding member by force fit and a s.upporting tube made of a· 
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4 metal is fixed to said mounting hole by force fit, so that an 

s inner circumferential surf ace of said support tube supports an 

6 outer circumferential surface of said ballpoint pen· tip. 

1 15. A ballpoint pen according to claim 6, further 

2 comprising a cap being releasable from a front end portion of 

3· said ballpoint pen, which has a seal member therein for sealing 

4 a front end of said ballpoint pen tip, said seal member being 

5 comprised of an elastic member including a i;ecess portion 

6 having a conical inner surf ace for closely enclosing the front 

7 end of said ballpoint pen tip and a tubelike portion for 

a disposing said recess portion in an axis thereof which are 

9 integrally formed, wherein a thickness of a bottom wall of said 

10 recess portion i.s 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 peripheral_ wall 

3 to 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 ballpoint pen according to clai_m 15, wherein a 

2 peripheral wall of said recess portion is formed so that 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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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 

s a ballpoint pen 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 fr~m an end of said holding member; 

10 wherein said pipe projecting portion satisfies a first 

11 relational expression of 0. 05 s L/D s 4. 0 and a second 

12 relational expression of 0.4 s L/TD 2 s 80, where Lis a length 

13 of said pipe projecting portion, D is an outer diameter of said 

14 pipe projecting portion and T is a thickness of said pipe 

15 projecting 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. 
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1 22. A ballpoint pen according to claim 18, wherein 

2 said pipe projecting portion satisfies a third relational 

3 expression of 0.1 s L/D s 3.5. 

1 23. A ballpoint pen according to claim 18, wherein 

2 said pipe proj~cting portion satisfies a fourth relational 

3 expression of 1 s L/TD 2 s 60. 

1 24. A ballpoint pen according to claim 23, wherein 

2 said pipe projecting ·portion satisfies a fourth relational 

3 expression of · 1 s L/TD 2 s SO. 

1 25. A ballpoint pen according to claim 21, wherein 

2 said accommodating portion comprises 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 inwardly 

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 hole 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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6 a retaining wall portion formed integrally with said 

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

a tip to be abutted thereagainst; 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, further 

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 outer 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 

a therein to, ·which has a first hole whose inner diameter is 

9 slightly larger than the outer diameter of said ballpoint pen 

10 tip; and a large diameter portion for enclosing the outer 

11 circumferential surface of the ballpoint pen tip, which has a 

12 second hole into which the outer circumferential 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 surf ace of said 

3 ballpoint pen tip and said first hole, said gap being in the 

4. range from 0.01 nun to 0.1 mm. 
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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 

s groove is fitted with said plurality of ridges to pit~ 

6 thereinto. 

1 30. A ballpoint pen according to claim 26, further 

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 outer circumferential surface of 

s 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 

a thereinto, which has an inwardly deformed portion for fixing 

9 and clamping the outer circumferential surface of said 

10 ballpoint pen tip; and a large diameter portion 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 holding member ·is force-fitted. 

1 31. A ballpoint pen according to claim_ 27, wherein 

2 said support tube further comprises an inward projection for 

3 force-fitting to the outer circumferential surface of said 

4 ballpoint pen tip. 
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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 cqmprising a supporting tube for supporting said ball point pen 

3 tip wherein said holding member including: 

4 a mounting hole provided in a front portion 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 retaining 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 portion formed 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 through said retaining 

16 wall portion, which communicates the rear portion of said 

17 holding member, said communication hole having substantially 

18 the same inner diameter as said pipe. 

1 34. A ballpoint pen according to claim 26, wherein 

2 said ballpoint pen tip has reduced pipe portion at a front 

3 portion thereof. 
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1. 35. A ballpoint pen according to claim 26, wherein 

2 said mounting hole includes a third hole and fourth hole, said 

3 third hole having 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 ari outer 

6 circumference of said ballpoint pen tip, said fourth hole 

7 having an inner diameter substantially the same as the outer 

s 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 circumferential 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 ·portion, to which said 

11 ballpoint pen tip is force-fitted, and a second inner 

12 circumferential portion at a front portion which forms a gap 

13 between said ballpoint pen tip. 

14 37. A ballpoint pen according to claim 25, further 

15 comprising a cap being releasable from a front end portion of 

16 said ballpoint pen, which has a seal ·member therein for sealing 
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17 a front end of said ballpoint pen tip, said seal member being 

18 comprised of an elastic member including a recess portion 

19 having a conical inner surf ace for closely enclosing the front 

20 end of said ballpoint pen tip and a tubelike portion for 

21 disposing said recess portion in an. axis thereof which are 

22 integrally formed to be joined through a joining portion. 

1 38. A ballpoint pen according to claim 37, wherein 

2 said recess portion including a thick bottom wall and a thin 

3 peripheral wall which forms a conical inner surf ace having a 

4 conical shape on an inner surface of said recess portion, said 

5 conical inner surf ace having a spherical surf ace portion on a 

6 bottom of said conical inner surf ace and a conically tapered 

1 portion over a peripheral surf ace of said conical inner 

a surface. 

1 39~ A ballpoint pen according to claim 38, wherein a 

2 thickness of a bottom wall of said recess portion is larger 

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

1 40. A ballpoint pen according to claim 39, wherein 

2 said peripheral wall of said recess portion is formed so that 

3 the thickness of said peripheral wall goes o~ decreasing from 

4 said bottom wall to a peripheral edge portions thereof . 
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