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(54) METHOD OF MANUFACTURING A PIPE TYPE BALL-POINT PEN TIP

(57) A method of manufacturing a tubular ballpoint
pen tip (10) with not only a ball seat but also an ink hole
(40) of constant sizes by cutting is provided. The inner
wall of a steel tube (11) is cut in the same diameter as
the finishing diameter (D1) of the ink hole (40) in order
to eliminate the variations of the ink hole (40) caused by
an error of the steel tube (11). Then, channels (50) are
bored and the ink hole (40) is cut with a drill with a cal-
iber (D2) slightly shorter than the above-mentioned fin-
ishing diameter (D1). In this way, burrs (51) produced by
the boring of the channels (50) is removed.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of
manufacturing a ballpoint pen tip from steel tube.

BACKGROUND ART

[0002] Steel tubes have been heretofore used as
material of ballpoint pen tips. In such a so-called tubular
ballpoint pen tip, the intact inside cavity of the steel tube
is usually used as an ink hole. Further, plural (usually
three) sites near an end of the steel tube are radially
punched to be deformed plastically so that the sites may
protrude inward to be a ball seat.
[0003] Each of the sites at which the tube is
punched should be located at an equal distance from
the end of the tube and be deformed plastically to an
equal extent. It is, however, actually difficult to punch the
tube as described above. Therefore, since a ball may be
partially seated on the ball seat, which is formed par-
tially, there has been an inconvenience that the ink flow
amount may be inconstant according to the direction of
writing.
[0004] Furthermore, since the inner diameter of the
material steel tube inevitably includes an error, the ink
flow amount may be inconstant according to the varia-
tion of the ink hole diameter.
[0005] In order to eliminate above-mentioned draw-
backs, the invention described in Japanese Patent Laid-
Open No. 10-217665 by the present Applicant discloses
a tubular ballpoint pen tip fabricated by cutting.
[0006] In the invention of the tubular ballpoint pen
tip, the ball seat, which has been conventionally fabri-
cated by plastic deformation, is formed by cutting in the
same way as in a ballpoint pen tip made of solid cylindri-
cal material.
[0007] More specifically, the inner surface of an end
of a steel tube is cut to form a ball housing having a con-
ical bottom surface. Then, channels are radially cut from
this bottom surface. Thereafter, a ball is inserted in this
ball housing. The end of the steel tube is caulked
inwardly so that the ball may be held by the steel tube.
Subsequently, the ball is struck from a tip end. In this
way, the curved surface of the ball is transferred to the
conical bottom surface. Namely, this transferred surface
becomes a ball seat.
[0008] As described above, the ball seat can be
formed uniformly even in a tubular ballpoint pen tip.
[0009] In the above-mentioned prior art, however,
since the ink hole is formed from the intact inner cavity
of the material steel tube, the ink hole diameter varies
according to the errors in the inner diameter of the
material. Consequently, the variation of the ink flow
amount among individual ballpoint pen tips has not
been eliminated yet.
[0010] In order to solve the above-mentioned prob-

lems, the present invention is intended to provide a
method of fabricating a tubular ballpoint pen tip by cut-
ting, wherein the size of the ink hole as well as the ball
seat is constant.

DISCLOSURE OF THE INVENTION

[0011] The present invention provides a method of
manufacturing a tubular ballpoint pen tip by cutting a
steel tube, comprising an ink-hole-finishing step in
which an inner wall of the steel tube is cut up to a dis-
tance of L1 from a tip end with a drill with a caliber of D1,
a following channel-boring step in which radial channels
are bored against the ink hole up to a distance of L3
from the tip end, and a following cleaning step in which
the inner wall of the steel tube is cut up to a distance of
L2 from the tip end with a drill a caliber of D2; wherein
the following relations are satisfied:

and

[0012] One of the advantages of using a steel tube
for material of the ballpoint pen tip is that its inside cavity
can be used as an ink hole.
[0013] However, although the inner diameter of the
material steel tube is made to be the size of the ink hole
of a final product, it inevitably includes an error to a cer-
tain extent.
[0014] Accordingly, in the present invention, the ink-
hole-finishing step, in which the inner wall of the steel
tube is cut with a drill with a caliber of the ink hole in the
final product (D1), is performed. Thus, the variation in
the inner diameter caused by a material error can be
eliminated. The distance (L1) through which this ink-
hole-finishing step is carried out does not extend over
the full length of the steel tube, but is sufficient to cover
a part close to the tip end. An error in the latter portion
of the ballpoint pen tip hardly affects the ink flow
amount, and it is sufficient to improve the accuracy of
the ink hole at the tip end portion.
[0015] Furthermore, in the present invention, chan-
nels are bored after the ink-hole-finishing is applied to
the steel tube, and thereafter the cleaning step, in which
the inner wall of the ink hole is cut with a drill with a cal-
iber (D2) less than or equal to the inner diameter in the
ink-hole-finishing. The cleaning step is carried out with
the drill with a smaller caliber, because it is sufficient to
eliminate burr produced in the channel-boring step.
Namely, the cleaning step is not intended to enlarge the
ink hole but to remove the burr protruding inward of the
ink hole by the channel-boring step. Although the cal-
iber D2 is referred to as being "less than" the inner
diameter D1, the caliber D2 is preferably slightly less
than the caliber D1 in order to remove the burr. If the cal-

L1 ≥ L2 > L3

D1 ≥ D2.
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iber D2 is too small, the burr cannot be removed. Since
this cleaning step is not intended to enlarge the ink hole,
the caliber of the drill used in this step may be the same
as that used in the ink-hole-finishing step.

[0016] The distance (L2) for cutting in this cleaning
step is less than or equal to the distance L1 and greater
than the distance (L3) for boring in the channel-boring
step because it is sufficient to eliminate the burr pro-
duced by the channel boring. Furthermore, since the
distance L2 is less than or equal to the distance L1, the
distance for cutting in the cleaning step may be equal to
the distance for the ink-hole-finishing step.
[0017] In this way, the variation in the ink hole diam-
eter caused by the material error can be eliminated, and
the burr produced by the channel (50) boring can be
removed.
[0018] In the description above, it is not limited
when the ink-hole-finishing step should be performed.
For example, a ball housing (20) may be formed after
this step. However, the ink-hole-finishing step is prefer-
ably carried out after the ball housing is formed by cut-
ting the inner wall of the tip end the steel tube, because
the burr produced during formation of the ball housing
can be eliminated in the ink-hole-finishing step.
[0019] In this way, an actual manufacturing process
for a tubular ballpoint pen tip is carried out, for example,
as follows.
[0020] First, an inner wall of a tip end of a steel tube
is cut and enlarged to form a ball housing. Further, an
outer wall of the tip end the steel tube is cut to taper off
to form a tapering surface.
[0021] Thereafter, the inner wall of the steel tube is
cut with a drill with a caliber of D1 up to the distance L1
from the tip end. Namely, the inner diameter of the ink
hole at the tip end is cut to D1.
[0022] Then, plural radial channels are bored from
the bottom surface of the ball housing to a distance L3
from the tip end using a channel tool. This step is
referred to as the channel-boring step.
[0023] Thereafter, the inner wall of the steel tube is
again cut with a drill with a caliber of D2 up to a distance
of L2 from the tip end. Namely, burr produced in the
channel-boring step is removed in the cleaning step.
Since the caliber D2 is less than or equal to the caliber
D1 as mentioned above, the inner diameter of the ink
hole will not enlarged.
[0024] Then, a ball is loaded in the ball housing as
in an ordinary procedure. Subsequently, caulking is per-
formed to form a caulked portion. Thereafter, the ball is
struck from the tip end to form a ball seat on the bottom
surface of the ball housing and also to form a clearance
between the ball and the inner edge of the caulked por-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

Fig. 1 is a schema for some steps of a manufactur-
ing process for a tubular ballpoint pen tip in accord-
ance with the present invention, in which A, B and
C are frontal sectional views. Fig. 2 is a schema for
some steps of a manufacturing process for a tubu-
lar ballpoint pen tip in accordance with the present
invention, in which A and B are frontal sectional
views and C is a sectional view along an I-I plane in
B. Fig. 3 is a schema for some steps of a manufac-
turing process for a tubular ballpoint pen tip in
accordance with the present invention, in which A,
B and C are frontal sectional views. Fig. 4 is a
schema for some steps of a manufacturing process
for a tubular ballpoint pen tip in accordance with the
present invention, in which A and B are frontal sec-
tional views.

BEST MODE FOR CARRYING OUT THE INVENTION

[0026] An embodiment of the present invention is
hereinafter described with reference to the attached
drawings.
[0027] Note that each size given in the following
description is shown only as an example and that the
present invention is not limited by the description.
[0028] A steel tube 11 for material of a ballpoint pen
tip 10 is made of a piece of fine tubular stainless steel
with an outer diameter (a) 1.2 to 2.0 times as long as a
ball diameter (e) and an inner diameter (b) 0.7 to 0.9
times as long as the ball diameter (e) (Fig. 1A). The
material of the steel tube 11 is SUS304, SUS305,
SUS316, SUS430, and so on.
[0029] First, a tip end of the steel tube 11 is cut and
chamfered to form a tip end edge 81 (Fig. 1B).
[0030] Then, a burr 83 produced at the tip end edge
portion 82 by the above-mentioned chamfering is cut
and removed so that a temporary tapering surface 84 is
formed slightly at the tip end (Fig. 1C).
[0031] After the burr is removed, a ball housing 20
is roughly cut from the tip end of the ballpoint pen tip 10
using a drill with a caliber (c) approximately equal to the
ball diameter (e) (Fig. 2A).
[0032] Then, the inside of the ball housing 20 is cut
to be finished with a drill with a caliber (d) 1.02 to 1.05
times as long as the ball diameter (e). Moreover, the
outer surface of the tip end is cut to form a tapering sur-
face 30 (Fig. 2B). In this way, the bottom surface 21 of
the ball housing on which a ball seat will be subse-
quently transferred is formed.
[0033] Then, in the ink-hole-finishing step, an ink-
hole-finished portion 41 is cut up to 0.8 mm (L1) from
the tip end with a drill with a caliber (D1) longer than or
equal to the inner diameter (b) of the steel tube (Fig.
3A). In this step, burrs 31 (cf. Figs. 2A, B, and C) pro-
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duced during cutting of the ball housing 20 are removed
and the variation caused by the error of the steel tube
11 are eliminated.

[0034] Further, in the channel-boring step, chan-
nels 50 are radially formed in the bottom surface 21 of
the ball housing 20 up to 0.15 mm (L3) from the tip end
toward the rear end with a channel tool (Fig. 3B).
[0035] Subsequently, in the cleaning step, a drill
with a caliber (D2) less than or equal to D1 is inserted
from the tip end up to 0.5 mm (L2) from the tip end in
order to remove the burrs 51 produced by the cutting of
the channels 50 and to form a cleaned portion 42 (Fig.
3C).
[0036] Then, a hard-metal ball 70 is inserted into
the ball housing 20, and the tip end is caulked to be a
caulked portion 60 which holds the ball 70 (Fig. 4A).
[0037] Finally, the tip end of the ball 70 is struck
toward the rear end, giving a final ball exposure size, to
form an appropriate clearance (f) and a ball seat (not
shown) (Fig. 4B).
[0038] Subsequently, though not particularly illus-
trated, an ink guide wick (not shown) is inserted from
the rear end of the ballpoint pen tip 10 and its tip end is
made to bear against the rear end of the ball 70. This ink
guide wick is formed by extrusion molding of resin such
as polyacetal, and many grooves are formed in its outer
surface along it axis. These grooves are capillary tubes
to guide ink toward the tip end. Then, the ballpoint pen
tip 10 is punched at in the midway thereof to fix the ink
guide wick and, thus, the ballpoint pen tip 10 is com-
pleted.

INDUSTRIAL APPLICABILITY

[0039] As described thus far, the method of manu-
facturing a tubular ballpoint pen tip in accordance with
the present invention provides a tubular ballpoint pen tip
having a ball seat and an ink hole of stable sizes by cut-
ting.

Claims

1. A method of manufacturing a tubular ballpoint pen
tip (10) by cutting a steel tube (11), comprising:

an ink-hole-finishing step in which an inner wall
of the steel tube (11) is cut up to a distance of
L1 from a tip end with a drill with a caliber of
D1,
a following channel-boring step in which radial
channels (50) are bored against the ink hole
(40) up to a distance of L3 from the tip end, and
a following cleaning step in which the inner wall
of the steel tube (11) is cut up to a distance of
L2 from the tip end with a drill a caliber of D2;
wherein the following relations are satisfied:

and

2. A method of manufacturing a tubular ballpoint pen
tip (10) according to claim 1, wherein said ink-hole-
finishing step is carried out after the ball housing
(20) is formed by cutting the inner wall of the tip end
the steel tube (11).

L1 ≥ L2 > L3

D1 ≥ D2.
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