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Description

The present invention relates to an improved ball-
point pen equipped with a back leaking preventing
mechanism and in particular to an improved ball-point
pen which uses a so-called thixotropic ink (having shear
viscosity decreasing property) which has a relatively low
ink viscosity as compared to the ink used for oil type
ball-point pens and therefore is subject to flow backward
and which presents high viscosity at static state but low-
ers its viscosity due to the rolling of a ball when writing
to flow out.

The present applicant has disclose, a back leaking
preventing mechanism in Japanese Utility Model Publi-
cation Hei 4 No.52067 in which prevention of back leak-
ing of ink is effected by providing a valve chamber
having a ball valve put therein with play.

This disclosure provides a plastic mouthpiece
made of a synthetic resin, which holds a ball in a valve
chamber thereof and which is provided with a required
number of projected bars so that the ball is put therein
with play and cannot slip cut. At writing, ink flows to the
tip through channels formed between the projected
bars.

The plastic mouthpiece is formed by injection-mold-
ing. In the molding, the projected bars are formed as
undercut, so that it is hard to form them with high dimen-
sional accuracy. Further, a troublesome treatment is
needed to allow the projected bars not to be damaged
when the ball is inserted into the chamber by pushing
away the projected bars.

Moreover, this method suffers from another draw-
back which arises when centrifugal treatment is effected
at manufacturing stage in order to remove bubbles min-
gled in the ink filled. More specifically, when the centrif-
ugal operation is performed, the ball is pushed toward
the projected bar area by the centrifugal force so that
the ball is bitten and fixed by the projected bars.

Conventionally known ball-point pens can be cate-
gorized into two types, one of which is a so-called oil
type ball-point pen that uses a high viscosity ink. The
other is a so-called water type ball-point pen which
includes sliver fibers holding ink therein and an ink
feeder that leads ink from the fibers to the tip of the ball-
point pen.

Each type of the ball-point pens has several
defects, but the most notable defects with regard to the
oil type ball-point pen are ink-blobbing due to the high
viscosity of the ink used and low writing density.

In contrast, the water type ball-point pen takes a
higher cost for materials used since the water type ball-
point pen uses sliver fibers for keeping the ink. Addition-
ally, the water type ball-point pen has a drawback that
consumption of ink cannot be known.

Under these circumstances, in order to eliminate
the defects for each, there has been presented a ball-
point pen which uses a thixotropic ink (having shear vis-
cosity decreasing property) that has high viscosity at
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static state but lowers its viscosity at writing due to the
rolling of the ball so as to allow easy flow-out of ink.

However, with regard to the ball-point pen using
such a thixotropic ink, the ink is volatile or easy to vapor-
ize and the ball-point pen is adapted such that a large
amount of ink flows out in order to enhance the written
density. Accordingly, the ink reservoir is made large in
diameter so that it can keep a large amount of ink. In
addition, since the viscosity of the ink is small as com-
pared to those for oil-type ball-point pens, the flow
resistance of the ink in question to the ink reservoir is
small. As a result of these facts, the ink is liable to leak
backward to the rear end of the ink reservoir due to self-
weight of the ink and impacts from the outside. There is
also another problem that the tip ball is subject to slip
out due to falling impacts.

To deal with these drawbacks, the ball-point pens of
this type are generally provided at the rear end of the ink
in the reservoir with a greasy follower which moves fol-
lowing the consumption of ink during writing and pre-
vents the vaporization of ink as well as inhibits the back
leaking of ink which would be brought about by the seli-
weight of ink or the outside impact.

Even with the provision of the follower, if the ink
immediately under the tip ball is used up when the writ-
ing is performed with the pen body downside up, the
head or pressure of the ink is applied directly thus caus-
ing notable back leaking of ink.

In addition, when the ink reservoir is made large in
inner diameter and in length so as to increase the
reserve amount of ink, it becomes difficult to regulate
the backflow effect caused by impacts. Once ink leaks
backward, the ink not only pollutes the barrel inside but
also leaks out through the vent disposed in the barrel to
soil hands and clothes of the user. It is true that oil type
ball-point pens also suffer from the backflow effect of ink
but the effect occurs more apparent in the case of the
ball-point pens using ink having thixotropic property.

Typical ball-point pens are suffering from bad write-
feeling with writing since there is a gap between the tip
opening of the mouthpiece and the tip and therefore the
tip rattles or sways.

With regard to the aforementioned follower, in order
to achieve a further improvement in safety, Japanese
Utility Application Laid-Open Sho 49 No.30035 dis-
closes a follower with a cup-shaped float immersed
therein. By the way a typical follower not only effects the
aforementioned function but also serves to inform the
user of the finish or exhaustion of ink. Therefore, it is
naturally considered that the follower is to be colored.
However, if a dye used is compatible with or soluble in
the ink, it becomes difficult to keep a clear separation
from the ink end. To make matters worse, the follower
might flow into the tip portion, causing deterioration of
writing performance.

A typical ball-point pen using a thixotropic ink
employs a cap having a resilient, non-absorptive seal-
ing piece made of a closed air-foam material, and when
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the pen is out of use, the tip ball is pressed against the
sealing piece. In general, the front barrel end of the pen
is covered with the resin cap so as to hermetically seal
the tip end. If the cap has no ventilating means, pres-
sure inside the cap can rise upon fitting the cap. Part of
the pressurized air is forced into the ink through slight
clearance between the ball and the tip holding the ball.
The thus flowed-in air is left or accumulated as air bub-
bles in the ink due to the blockade of the follower and
the air bubbles disadvantageously inhibit the ink from
smoothly flowing at writing. To deal with this, ventilating
means is provided between the pen tip and the cap to
prevent the above effect, but this gives rise to adverse
influence with regard to vaporization of the ink.

GB-A-2 078 175, relates to a ball-point pen. It com-
prises a valve ball being received within a valve cham-
ber to be freely movable axially thereof. A valve seat is
formed by reducing the diameter of the wall at the end
of the valve chamber, after having put in the ball, remote
from the shoulder so as to form an opening of a smaller
diameter than the diameter of the valve ball. The valve
seat can be produced by a simple shaping operation
such as a drawing operation for reducing the diameter
of the rearward portion of the wall of the valve chamber.

It is therefore a first object of the present invention
to provide to an improved ball-point pen which is
equipped with a back leaking preventing mechanism for
preventing the ink backflow caused when the ball-point
pen is used with the pen downside up or when the pen
is shocked, and which is free from the defects or incon-
veniences of the conventional back leaking prevent
mechanism and in which slipping out of the tip ball due
to falling impacts is surely prevented.

A second object of the present invention is to pro-
vide a ball-point pen in which shaking or swaying move-
ment of the tip is prevented even if there is a clearance
between the tip opening of the mouthpiece and the tip,
so as to achieve a good feeling with writing.

A third object of the present invention is to provide
an improvement of a ball-point pen using a so-called
thixotropic ink (having shear viscosity decreasing prop-
erty) which presents high viscosity at static state but
lowers its viscosity due to the rolling of a ball at writing
to provide easy ink flow to thereby provide a ball-point
pen having an increased ink reserve by making an ink
reservoir greater in its inside diameter and/or in its
length so as to lengthen the life of the pen.

A fourth object of the present invention is to provide
a ball-point pen with a refill which, upon manufacture of
refills of ball-point pens wherein the refills having been
filled up with ink and an ink follower are bundled and
undergo the centrifugal operation so as to remove air
bubbles mingled in the ink, allows the ink to be
defoamed in such an assured manner that the bundle of
all the refills may be abutted at their tip ends against an
abutting surface inside a container of a centrifugal sep-
arator.

A fifth object of the present invention is to provide a
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ball-point pen capable of clearly informing about the
exhausted state of ink without deteriorating writing per-
formance.

A sixth object of the present invention is to provide
a ball-point pen which can regulate elevation of the
pressure inside the pen when a cap is attached so as
not to prevent air from flowing into the ink and which can
prevent the vaporization of ink by simple means.

A seventh object of the present invention is to pro-
vide a ball-point pen which allows air to pass through a
pen cap so that it can prevent hazards such as choking
in case an infant accidentally swallows the cap and the
cap gets stuck in its throat.

These objects are achieved with a ball-point pen
equipped with a back leaking preventing mechanism as
defined in claim 1.

The further claims define preferred embodiments of
the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a vertical cross-section showing a whole
part of a ball-point pen of an embodiment of the
present invention with a tip oriented upward;

Figs.2 to 6 are views showing an embodiment in
association with a second feature of the present
invention in which the axis of a ball valve seat is dis-
posed eccentrically to the axis of a tip end hole with
a channel being provided on one side of a valve
chamber hole; in particular,

Fig.2 is an enlarged vertical cross-section partially
showing a ball-point pen of the embodiment with a
tip oriented upward;

Fig.3 is a sectional view showing a joint used in the
embodiment of the present invention;

Fig.4 is a cross-sectional view of the joint taken at a
line A-A shown in Fig.3

Fig.5 is an enlarged cross-section showing a valve
chamber portion of the embodiment when the tip is
oriented upward;

Fig.6 is an enlarged cross-section showing the
valve chamber portion of the embodiment when the
tip is oriented downward;

Fig.7 is an enlarged vertical cross-section partially
showing a valve chamber portion of a ball-point pen
of an embodiment in association with summary (4)
with a tip oriented downward, where the axis of a
ball valve seat is disposed in coincidence with the
axis of a tip end hole with a cut-in groove provided
on an edge of the tip end hole;

Fig.8 is an enlarged vertical cross-section partially
showing a valve chamber portion of a ball-point pen
of an embodiment with a tip oriented downward,
where the axis of a ball valve seat is disposed in
coincidence with the axis of a tip end hole with the
tip rear end being cut obliquely relative to the axial
direction of the ball point pen;

Fig.9 is a vertical cross-section showing an entire
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part of a ball-point pen of an embodiment of the
present invention with, in particular, a cap being fit
on and a resin ring immersed in a follower;

Fig.10 is an enlarged vertical cross-section show-
ing a front half of the embodiment shown in Fig. 9;
Fig.11 is an enlarged vertical cross-section show-
ing a rear half of the embodiment shown in Fig.9;
Fig.12 is a vertical cross-section partially showing a
tip of a ball-point pen with the tip oriented upward;
Fig.13 is a vertical cross-section partially showing
the tip of the ball-point pen with the tip oriented
upward;

Fig.14 is an enlarged vertical cross-section show-
ing a joint of the bail-point pen; and

Fig.15 is a horizontal cross-section taken at a line
A-Ain Fig.12 of the ball-point pen.

(Description of Reference numerals)

1 barrel

1a inner space
2 mouthpiece
3 joint

4 ink reservoir
5

tip
5a tip ball
6 barrel end
6a recess
7 squeezing pipe portion
8 vertical rib
9 inner step portion

10 tip fitting hole
11 fitting pipe portion

11a  sealing projection
12 valve chamber
13 ball valve seat

14 ball valve

14a  hemispherical ball valve projection
15 channel

15a vertical rib in valve chamber
16 flange

17 conduit

18 tip end portion

19 ink

20 follower

21 pipe piece

22 plug

23 cap

24 clip

25 inner cap

26 rib

27 small room

28 sealing piece

29 vent

30 cylindrical portion

31 engaging portion
32 engaging portion
33 a part of central axis line for tip fitting hole
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34 central axis line of conduit
s eccentricity

DETAILED DESCRIPTION OF THE INVENTION

A full explanation relating to a joint and tip end por-
tion including means regulating a ball valve will be given
in Fig. 2 - 8.

A ball-point pen of the present invention includes a
joint which defines a ball valve seat 13 at an approxi-
mately central portion thereof in axial direction. The ball
valve seat 13 constitutes one end of a conduit 17 which
communicates with an ink reservoir. The joint also
defines a valve chamber 12 in which a ball valve 14 is
put with play and a tip fitting hole 10 in the front part of
the valve chamber. In this structure, when the tip fitting
hole 10 is positioned up, the ball valve 14 is fit on the
ball valve seat 13 so as to stop up the conduit thereby
preventing the ink from flowing back into the ink reser-
voir. In contrast, the joint further includes means regu-
lating the ball valve 14 not to stop up the end hole of a
tip 5 which is fit in the tip fitting hole 10 when the tip fit-
ting hole 10 is positioned down.

One of such means can be constructed so that the
conduit 17 of the ball valve seat 13 that communicates
with the ink reservoir is disposed eccentrically in a
proper manner relative to the end hole of the tip 5 but
the valve chamber 12 is made to stay within a range of
the inside circumference of the tip fitting hole 10. The
eccentricity s is represented by an interval between a
central axis line 33 of tip end portion and a central axis
line 34 of conduit 17. In this case, as is apparent from
Figs. 2, 3, 4, 5 and 6, it is possible that the axis of the tip
end hole is made coincident with that of the tip fitting
hole while the axis of the conduit 17 communicating with
the ink reservoir is made eccentric to the axis of the tip
end hole. Alternatively, the axis of the conduit 17 may be
made coincident with that of the ball-point pen whale the
tip end hole is disposed eccentrically relative to the tip
fitting hole 10.

As another alternate means, it is possible to form a
cutout or recess in a part of the edge of the tip end hole
as shown in Fig.7 while the axes of the conduit and the
tip end hole are coincident with each other.

As a further alternate means, it is possible to cut the
edge of the tip end hole off obliquely with respect to the
axial direction of the ball-point pen as shown in Fig.8
while the axes of the conduit and the tip end hole are
coincident with each other.

The aforementioned means that does not stop up
the end hole of the tip 5 includes all these configura-
tions.

Still another alternative is shown in Figs. 12 to 15.
Here, the axis of the conduit is made coincident with
that of the tip end hole while preferably a plurality of ver-
tical ribs 15a each having a different height are dis-
posed in required positions on the peripheral wall of the
valve chamber. These ribs are provided in such a man-
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ner that a cylindrical space may be created by top sur-
faces of these ribs and the axis of the thus formed
cylindrical space is made eccentric to the axis of the tip
end hole. A valve which has a spherical shape at least
on a surface that contacts with the conduit is put with
play in the thus formed cylindrical space.

In this case, the axis of the ball valve placed on the
Communicating opening to the conduit is made eccen-
tric to the axis of the conduit. The ball valve may be
structured by a hemispheric form with a projection 14a
on the plane side. Here, the projection 14a must be
formed enough long to keep the hemispheric portion of
the valve to orient toward the conduit and must be
shaped so as not to be fit into the tip end hole. This
hemispheric structure makes it possible to limit the
length of the vertical ribs in the valve chamber to the
vicinity of the ball valve seat.

Of these means, the embodiment shown in Figs. 2,
3, 4, 5 and 6 will be hereinafter described in detail as a
most preferred embodiment.

In this embodiment, the axis of the conduit 17 of the
ball valve seat 13 that communicates with the ink reser-
voir is properly made eccentric to the axis of the tip fit-
ting hole 10 while the valve chamber 12 is made to stay
within a range of the inside circumference of the tip fit-
ting hole. Accordingly, when the ball-point pen is ori-
ented upward or with the ball valve being fit on ball valve
seat 13, the center of the ball valve 14 is made eccentric
in a little amount from the axis of the tip fitting hole 10 to
form a room on one side of the valve chamber.

A channel 15 is provided in the thus formed room
on the side of the valve chamber. This structure allows
the idly held ball 14 in the valve chamber 12 to abut the
tip rear end 18 eccentrically in a writing position (with
the tip downward) to create a ink flowing passage com-
municating from the ink reservoir through the conduit 17
and channel 15 to the ink tip. Thus, ink may be supplied
into the tip.

The joint is mainly composed of a squeezing pipe
portion 7, aflange 16 and a fitting pipe portion 11. A plu-
rality of vertical ribs 8 of tapered form are extended
along the length of the squeezing pipe portion 7 to the
flange 16. These vertical ribs 8 press an inner step por-
tion of a mouthpiece 2 (called as plastic mouthpiece if it
is made of plastic) to contact with a good bite therewith
when the mouthpiece 2 is screwed into the barrel so
that the tip will not sway at writing.

Ink reservoir is filled with ink having thixotropic
property, and a follower 20 that moves following the con-
sumption of the ink is provided at the rear end of the ink
so as to prevent the vaporization of the ink.

In this case, the follower composed of a transparent
or translucent greasy material is filled over the ink with a
colored resin piece immersed therein having a specific
weight approximately equal to that of the follower, so
that the remaining amount of ink can be clearly seen
and that the tip ball can be prevented from slipping out
by falling impacts. The aforementioned flange 16 is pro-
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vided in an annular form at the rear end of the squeez-
ing pipe portion 7 in the joint so that the front end of the
barrel 1 is abutted against the rear side of the annular
flange 16. The aforementioned ribs 8 are formed with
linearly or curvingly slanting surfaces and provided at
required positions on the outside surface of the squeez-
ing pipe portion 7 while rear ends of the ribs are con-
nected with the flange 16 in level with the outside
diameter surface of the flange. The aforementioned
mouthpiece 2 is fixed to the barrel 1 with the inner step
portion of the mouthpiece being contacted with a good
bite to the peripheral portions of the ribs. Further, there
is provided a ventilating passage communicating from
the tip to an inner space 1a inside the barrel. More spe-
cifically, the ventilating passage from a clearance at the
front opening of the mouthpiece 2 between the tip 5
penetrated therethrough and the opening edge is com-
municated by way of channels defined between ribs 8
disposed on the peripheral surface of the squeezing
pipe portion 7 and the inner surface of the mouthpiece
and by way of recesses 6a formed at the front barrel end
to the inner space 1a inside the barrel. On the other
hand, a cap 23 which is fit on and fixed to the front barrel
is formed integrally with an inner cap 25 for hermetically
covering the tip portion in a small room. Formed through
the cap 23 and the inner cap 25 is a vent which commu-
nicates from the inserting side to the rear end of the cap.
The inner cap is further provided with a resilient, non-
absorptive sealing piece 28 made of a closed air-foam
material for pressing the tip end 5a.

EXAMPLES

The present invention will be hereinafter described
more specifically with reference to embodiments, but
the following examples are not intended to limit the
present invention.

An embodiment of the present invention will be
described with reference to Figs.1 to 6.

Fig.1 is a vertical cross-section showing a whole
part of a ball-point pen with a tip oriented upward. Fig.2
is a vertical section showing a joint portion as a main
part of Fig.1.

Referring to Fig.2, a joint 3 includes a squeezing
pipe portion 7 disposed in the front half, a fitting pipe
portion 11 in the rear half and a flange 16 between the
former two.

The squeezing pipe portion 7 on the front side is
provided on its outside surface with a plurality of tapered
vertical ribs 8. The fitting pipe portion 11 is secured to
an ink reservoir 4, which in turn is fit in with or covered
by a barrel 1.

A tip 5 having a ball at the top thereof is press-fitted
into, a tip fitting hole 10 disposed at the front end of the
squeezing pipe portion 7.

The joint 3 is integrally molded of an elastically
deformable synthetic resin and defines a valve chamber
12 behind the tip fitting hole 10 communicating there-
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with.

The principal surface of the valve chamber 12 is
defined eccentrically to the axis of the tip fitting hole 10
with the valve chamber 12 being contained within a
range of the inner periphery of the tip fitting hole 10.
Further, the valve chamber 12 includes a ball valve seat
13 at the rear part thereof while the axis of the hole of
the ball valve seat 13 is made eccentric with a proper
eccentricity (eccentricity S) relative to the axis of the tip
fitting hole 10. Moreover, a channel 15 is provided on
one side of the valve chamber space.

A ball valve 14 is put with play inside the valve
chamber 12. Formed in the center portion of the ball
valve seat 13 is a conduit 17 which communicates with
the ink reservoir disposed therebehind.

The flange 16 is provided at the rear end of the
squeezing pipe portion 7 and the fitting pipe portion 11
is extended backward from the rear side of the flange
16.

The cylindrical ink reservoir 4 is pressingly secured
to the outside periphery of the fitting pipe portion 11 in
such a manner that the front end of the reservoir 4 abuts
the rear side of the flange 16 while the inner portion of
the ink reservoir 4 communicates with the conduit 17 of
the joint 3. Filled inside the ink reservoir 4 is thixotropic
ink 19 (having shear viscosity decreasing property)
which presents high viscosity at static state but lowers
its viscosity to provide easy flow of ink due to the rolling
of a ball at writing (Fig.1). Filled at the rear of the ink 19
is a greasy follower 20 which is in contact with the ink
surface for preventing the ink from vaporizing and
moves as the ink decreases. It should be also noted that
the ink reservoir 4 is formed of a transparent polypropyl-
ene resin molding and the like which inhibits vaporiza-
tion of ink.

The joint 3 securely joins the tip 5 with the ink res-
ervoir 4 full of ink to form a writing portion. The thus
formed writing portion is inserted into the barrel 1 from
the front end thereof until the rear side of the flange 16
of the joint 3 abuts the front side of the barrel end 6.
Then the mouthpiece 2 is screwed into the barrel end 6
of the barrel 1 with vertical ribs 8 of the squeezing pipe
portion 7 being in a biting contact with the inner step
portion 9 of the mouthpiece 2. Further, a vent or some
vents for communicating with the inner space of the bar-
rel are provided in appropriate positions on the barrel 1.
Alternatively, a vent (not shown) in communication with
the barrel inside is provided in a plug 22 squeezed at
the rear end of the barrel 1.

Fig.6 shows a writing state where the tip is oriented
downward. In this state, the ball 14 abuts the tip end 18
with offset to one side. Accordingly, a channel which
allows the ink to flow into the tip 5, e.g. an ink flowing
passage 19a is formed on the other side. Ink is supplied
from the ink reservoir 4 through the conduit 17 to the
valve chamber 12. The ink in the valve chamber 12 fur-
ther passes through the channel 15 and the ink flowing
passage 19a and is led to the front end of the tip 5. The
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ink presents a high viscosity at static state, but the vis-
cosity of the ink is lowered by the rolling of the ball at the
end of the tip 5 so as to flow out a large quantity of ink.
Accordingly, it is possible to perform writing in high den-
sity free from blotting. Figs.2 and 5 show a state in
which the tip 5 is oriented upward. In this state, the ball
14 is placed on the ball valve seat 13 of the valve cham-
ber 12 to stop up the conduit 17. Accordingly, even
when the ink immediately under the ball of the tip is
exhausted by writing in the downside-up position, no
head is acted on the ink and therefore no back leaking
occurs. In addition, in the present invention, since the tip
5is squeezed into the tip fitting hole 10 of the squeezing
pipe portion 7 in the joint 3 while the inner step portion
9 of the mouthpiece 2 abuts or is brought in a biting con-
tact with vertical ribs 8, the tip 5 is prevented from mov-
ing or swaying relative to the mouthpiece 2.

Next, an embodiment shown in Figs.9, 10 and 11
will be described. As shown in Fig.10, a front half part of
a joint 3 is composed of a squeezing pipe portion 7
which is provided in required positions with linear or
curved ribs 8. There is formed an annular flange 16 at
the rear side of ribs 8 in such a manner that the rear
ends of ribs 8 are substantially leveled with the outside
surface diameter side face of the flange 16. The joint 3
includes a fitting pipe portion 7 as a rear half part
thereof and an ink reservoir is secured to the fitting pipe
portion 11. Squeezed into a tip fitting hole 10 disposed
at the front end of the squeezing pipe portion 7 is a rear
end of a tip 5 that holds a tip ball 5a.

The joint 3 is integrally molded of an elastically
deformable synthetic resin and defines a valve chamber
12 behind the tip fitting hole 10 communicating there-
with. Provided in the rear part of the valve chamber 12
is a frustum-shaped ball-valve seat 13. The principal
surface of the valve chamber 12 is defined eccentrically
to the axis of the tip fitting hole 10 with the valve cham-
ber 12 being contained within a range of the inner
periphery of the tip fitting hole 10. Further, the axis of a
hole in the valve chamber 12 is made eccentric properly
relative to the axis of the tip fitting hole 10. A channel 15
is provided on one side of the valve chamber space. A
ball valve 14 is put with play inside the valve chamber
12. Formed in the rear part of the valve chamber 12 is a
conduit 17 which communicates with the ball valve seat
13. Meanwhile, if the rear end hole of the tip is disposed
eccentrically relative to the tip fitting hole 10, the valve
chamber 12 need not necessarily be made eccentric.

The flange 16 is provided on the rear side of the
squeezing pipe portion 7 and the fitting pipe portion 11
is extended backward from the rear side of the flange
16.

The cylindrical ink reservoir 4 is pressingly secured
to the outside periphery of the fitting pipe portion 11 in
such a manner that the front end of the reservoir 4 abuts
the rear side of the flange 16 while the inner portion of
the ink reservoir 4 communicates with the conduit 17 of
the joint 3. Filled inside the ink reservoir 4 is thixotropic
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ink 19 (having shear viscosity decreasing property)
which presents high viscosity at static state but lowers
its viscosity to provide easy flow of ink due to the rolling
of the tip ball when writing. Moreover, filled at the rear of
the ink 19 is a transparent or translucent greasy follower
20 which is in contact with the ink surface for preventing
the ink from vaporizing and moves as the ink decreases.
A colored resin piece having a specific weight approxi-
mately equal to that of the follower is immersed in the
follower 20. In this embodiment, the colored resin piece
is of a pipe piece 21 composed of PP resin or the like,
and is immersed in the follower 20 with the inside and
outside of the piece 21 filled with the follower 20. Alter-
natively, the pipe piece 21 is positioned such that a rear
part of the pipe piece 21 projects over the rear end of
the follower 20. Here, the colored resin piece is not lim-
ited to the pipe piece but may be replaced with a rod
piece or ball which has an outside diameter properly
smaller than the inner diameter of the ink reservoir 4
and is immersed in the follower. Here, it is should be
noted that the ink reservoir 4 is formed of a transparent
PP resin molding and the like which inhibits vaporization
of ink. The thus composed arrangement of the tip 5,
joint 3 and ink reservoir 4 forms a refill of the ball-point
pen. The rear end of the barrel 1 is attached with a plug
22,

The thus formed refill of the tip 5 and the ink reser-
voir 4 secured together by the joint 3 with the reservoir
4 filled with ink is inserted into the barrel 1 from the front
end thereof until the rear side of the flange 16 of the joint
3 abuts the front side of the barrel end 6. Then the
mouthpiece 2 is screwed into the barrel end 6 of the bar-
rel 1 in a state where linear or curved ribs 8 disposed in
required positions on the squeezing pipe portion 7 are
in a biting contact with the inner step portion 9 of the
mouthpiece 2. Here, the front side of the barrel end 6 is
provided at required positions with recesses 6a and is
abutted by the rear end of the flange 16 of the joint 3.
The barrel 1 is formed of a transparent resin molding so
that the consumption of ink can be seen. In this arrange-
ment, a ventilating passage from the clearance at the
front opening of the mouthpiece between the tip 5 pen-
etrated therethrough and the opening edge is formed so
as to be introduced through channels between ribs 8
disposed on the squeezing pipe portion 7 and the inner
surface of the mouthpiece 2 and recesses 6a formed at
the front side of the barrel end 6 to the inner space 1a
inside the barrel 1. Further, a vent or some vents are
provided, as required, on a side surface of the barrel 1,
or on the plug 22 or between the plug and the barrel, in
order to communicate between the inner space 1a and
the outside atmosphere.

Meanwhile, a cap 23 that covers the front barrel
includes a clip 24 on the outer peripheral side thereof.
This clip 24 is fixed to the cap 23 by pressitting the
cylindrical portion 30 disposed at the rear of the clip into
a rear end hole of the cap 23. A vent 29 penetrates
through the rear end of the cylindrical portion 30. In a
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deeper part of the inner hollow of the cap 23 there is
provided a cylindrical inner cap 25 defining a small room
27. This inner cap 25 is integrally formed with the cap 23
using a required number of ribs 26 held by the inner sur-
face of the cap 23. By the arrangement, a ventilating
passage can be formed through the channels between
the ribs from the cap inserting opening to the vent 29. It
should be noted that formation of ventilation can be car-
ried out in various methods and is not limited to the
above particular structure. An engaging portion 32 is
disposed around the inserting opening of the cap 23
and is detachably engaged with another engaging por-
tion 31 disposed on the barrel 1. Here, this engagement
is constructed by a familiar way such as an snap-fitting
engagement between projection and recess. At the
front end of the small room 27 of the inner cap 25 there
is fixed a resilient, non-absorptive sealing piece 28
made of a closed air-foam material, so that the tip ball
5a is properly pressed by the sealing piece 28 while the
tip 5 and the mouthpiece 2 is hermetically confined in
the small room 27.

In the embodiment, since the ball valve 14 comes in
annular contact with the ball valve seat 13 in the valve
chamber 12 to seal the conduit 17 as shown in Fig.10
when the tip 5 is oriented upward, it is possible prevent
the ink from flowing backward in the state of downside-
up writing. Since, as shown in Fig.10 where the front
barrel is capped by the cap 23, the front end of the tip 5
abuts the sealing piece 28, no trouble of the tip ball 5a
slipping out due to falling impacts can occur. Addition-
ally, since the ball valve 14 is put with play in the valve
chamber 12 in such a manner as to be made eccentric
properly to the tip end hole 18, no trouble occurs of the
ball valve biting into the tip end hole when the refill with
ink filled up is subjected to the centrifugal separation
upon the manufacture. From the same reason, if the ball
valve 14 abuts the tip end portion 18, the ball valve is set
off the center so that the ink flowing channel into the tip
5 can be surely established. Further, since the colored
resin piece is immersed in the follower 20, not only can
the exhaustion of ink be clearly seen, but also the total
inner friction is increased even if the flow resistance of
the follower lowers as compared to the system with no
resin piece. Accordingly, more reliable safety against
back leaking can be assured and impactive pressuriza-
tion on the tip ball 5a caused by shocks can be relaxed
so that it is possible to prevent the tip ball 5a from slip-
ping out even when the cap 23 is not placed. Since the
tip ball 5a is hermetically confined by the inner cap 25, it
is possible to prevent the tip ball 5a from drying as well
as to prevent the ink from vaporizing. On the other hand,
since the air passage is established from the tip opening
of the mouthpiece 2 to the inner space 1a inside the bar-
rel 1, the augment and reduction of pressure inside the
barrel due to attachment or removal of the cap can be
relieved so that it is possible to prevent the problem of
air bubbles flowing into the ink. Moreover, in case an
infant accidentally swallowed the cap, the vent 29 would
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allow the infant to breathe. Since the outside surface of
ribs 8 formed on the squeezing pipe portion 7 in the joint
3 are brought in biting contact with the inner step portion
9 of the mouthpiece 2, movement or swaying of the tip 5
relative to the mouthpiece 2 can be prevented.

Configurations and operations of the ball-point pen
according to the present invention have been described
heretofore. In the present invention, since, by providing
a valve chamber for an intermediate portion communi-
cating between a tip and an ink reservoir, the ink reser-
voir is adapted to be separated from the valve chamber
by a ball put with play inside the valve chamber when
the tip of the ball-point pen is oriented upward at writing,
ink can be prevented from leaking backward so that it is
possible to avoid accidents such as of polluting the bar-
rel inside, hands, clothes and the like. In addition, since
no undercut projection for preventing the ball from slip-
ping out is formed in the valve chamber as formed in the
conventional example, neither the problem as to dimen-
sional accuracy nor the trouble at inserting the ball can
occur. It is also possible to solve the problems of the ball
biting into the rear end of the tip when the tip is sub-
jected to the centrifugal operation for removing bubbles
in the ink upon loading of ink. Since the ribs formed on
the squeezing pipe portion in the joint are brought in bit-
ing contact with the inner step portion of the mouth-
piece, movement of the tip 5 relative to the mouthpiece
2 may be prevented. Accordingly, sway of the tip can be
inhibited presenting a good feeling with writing. Since
the augment and reduction of pressure inside the barrel
due to attachment or removal of the cap can be inhibited
so that air bubbles are prevented from flowing into the
ink. This may provide smooth writing performance.
Moreover, it is possible by providing a simple means to
prevent the tip ball from drying as well as to prevent the
ink from vaporizing.

As to the centrifugal operation, tips of refills must be
abutted against a certain surface in a container of a cen-
trifugal separator; otherwise ink would spout out from
the tip end to pollute the container. Conventional refills
would be entangled with one another when bundled for
loading the réfills in the container of the centrifugal sep-
arator. This would keep some refills at their tips spaced
from the abutted surface to thereby pollute the con-
tainer. In the present invention, since the ribs having lin-
early or curvingly slanting top surfaces are provided on
the joint in such a manner that the ribs are in level with
the flange outside diameter surface at their adjoining
points, no refills are entangled with each other at the
joint portions when refills are bundled for the centrifugal
operation in the container of the centrifugal separator.
Therefore, tips of the refills can be properly abutted in
place so that it is possible to prevent ink from spouting
out from those tip and therefore it is possible to avoid
the pollution of the container.

In addition, since the ball valve is put with play in the
valve chamber in such a manner that the ball is made
eccentric properly to the tip fitting hole, no trouble
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occurs of the ball valve biting into the tip end hole at the
centrifugal separation. It is also possible to prevent ink
from flowing backward at writing with the tip oriented
upward. Further, since the colored resin piece is
immersed in the follower, not only can the exhaustion of
ink be clearly seen, but it is also possible, regardless of
whether the cap is attached or not, to prevent the back
leaking of ink and the slipping out of the tip ball, both
caused by falling impact. Moreover, in case an infant
accidentally swallowed the cap and the cap stuck in its
throat, it is possible to avoid a hazard of choking.
Besides, no gap between the tip and the mouthpiece
provides a good feeling with writing.

Claims

1. A ball-point pen equipped with a back leaking pre-
venting mechanism comprising

a joint comprising;

a valve chamber disposed in an approxi-
mately middle portion off said joint with
respect to the axial direction thereof for
holding a ball valve therein with play which
ball valve being possible to freely put in or
taken out by demounting a tip, said valve
chamber further having a ball valve seat in
the rear part thereof;

a tip fitting hole disposed in front of said
valve chamber;

and

a conduit disposed in the rear of said valve
chamber and communicating therewith via
said ball valve seat,

said joint holding a tip by said tip fitting hole
and holding an ink reservoir communicat-
ing with said conduit; and said valve seat
allowing said ball valve to fit on said ball
valve seat so as to stop up said conduit
when said tip fitting hole is oriented
upward, characterized by means which
allows said ball valve to be spaced from a
wall surface of said valve chamber and be
held so as not to stop up the end hole of
said tip being constructed such that the
axis of said ball valve seat, defined by the
axis passing a center of said ball valve
when said ball valve fits in said ball valve
seat, is made eccentric relative to the axis
of said tip end hole and that a channel is
provided on one side of said valve cham-
ber space.

2. Aball-point pen according to claim 1, wherein said
means which allows said ball valve to be spaced
from a wall surface of said valve chamber and be
held so as not to stop up the end hole of said tip is
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constructed such that:

the axis of said conduit is made coincident with
the axis of said tip end hole;

a plurality of vertical ribs each having a differ-
ent height are disposed in required positions on
the peripheral wall of said valve chamber such
that the axis of a cylindrical space defined by
top surfaces of said ribs is made eccentric to
the axis of the tip end hole and that Channels
defined by said ribs are adapted to flow ink
when the pen is oriented downward; and

a valve which has a spherical shape at least on
a surface that contacts with the conduit is put in
said cylindrical space with play as said ball
valve.

3. A ball-point pen according to claim 1 or 2, wherein

said joint is composed of:

a squeezing pipe portion as the front part
thereof having said tip fitting hole and said
valve chamber in the axial central portion
thereof;

an annular flange at the rear end of said
squeezing pipe portion;

a fitting pipe portion disposed in the rear of said
flange, for receiving at the rear end thereof an
ink reservoir and a barrel; and

a plurality of vertical ribs, each having a linearly
or curvingly slanting surface, disposed on the
periphery of said squeezing pipe portion so as
to form a tapered shape, said ribs being con-
nected to said flange such that the rear ends of
said ribs are in substantially level with the outer
diameter of said flange, and

in this arrangement, a mouthpiece for covering
tip is fixed abutting said barrel with a step por-
tion inside the mouthpiece being in a good bit-
ing contact with said vertical ribs.

A ball-point pen according to claim 1 or 2, wherein
said ink reservoir is filled up with a so-called thixo-
tropic ink (having shear viscosity decreasing prop-
erty) which presents high viscosity at static state
but lowers its viscosity due to the rolling of a ball at
writing to provide easy ink flow while a follower
which moves following to the consumption of ink
and has a property preventing ink from vaporizing is
provided at the rear end of the ink filled in said ink
reservoir.

A ball-point pen according to claim 4 wherein said
follower which moves following to the consumption
of ink is greasy and a resin piece having a specific
weight substantially equal to that of said follower is
immersed in said follower.
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6.

A ball-point pen according to claim 5 wherein said
follower which moves following to the consumption
of ink is of a transparent or translucent greasy
material filled in the rear end of ink reservoir and a
colored resin piece having a specific weight sub-
stantially equal to that of said follower is immersed
in said follower.

A ball-point pen according to claim 3 wherein a
Ventilating passage from a clearance at a front
opening of said mouthpiece between said tip pene-
trated therethrough and the opening edge is com-
municated by way of channels defined between
said ribs disposed on the peripheral surface of said
squeezing pipe portion and the inner surface of
said mouthpiece and by way of recesses formed at
the front barrel end to an inner space inside said
barrel; a cap which is fit in and fixed to the front bar-
rel is formed integrally with an inner cap for hermet-
ically covering said tip portion in a small room; a
vent connecting from the inserting side to the rear
end of the cap is formed between said cap and said
inner cap; and said inner cap is further provided
with a resilient, non-absorptive sealing piece made
of a closed air-foam material for pressing the tip
end.

A ball-point pen according to any of claims 1 to 7
wherein said conduit disposed in the rear of said
valve chamber communicates with said chamber in
the radially central portion of said ball valve seat.

The ball-point pen of any of claims 1 to 7 wherein
said conduit disposed in the rear of said valve
chamber communicates with said valve chamber in
a portion offset from the radial center of said ball
valve seat.

Patentanspriiche

1.

Kugelschreiber, der mit einem Austritt nach hinten
verhindernden Mechanismus versehen ist, mit:

einer Verbindung mit:

einer Ventilkammer, die etwa an einer Mit-
telposition der Verbindung im Hinblick auf
deren Axialrichtung angeordnet ist, zum
Halten eines Kugelventils in ihr mit Spiel,
wobei das Kugelventil durch Abnehmen
einer Spitze frei eingesetzt oder herausge-
nommen werden kann und die Ventilkam-
mer ferner einen Kugelventilsitz in ihrem
hinteren Teil hat;

einem SpitzeneinpaBloch, das vor der
Ventilkammer angeordnet ist; und

einer Leitung, die hinten in der Ventilkam-
mer angeordnet ist und mit ihr Gber den
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Kugelventilsitz kommuniziert, wobei die
Verbindung eine Spitze durch das Spitzen-
einpaBloch halt sowie einen mit der Lei-
tung kommunizierenden Tintenbehalter
halt; und

sich das Kugelventil durch den Ventilsitz
auf den Kugelventilsitz aufpassen kann,
um die Leitung abzusperren, wenn das
SpitzeneinpaBloch aufwarts gerichtet ist,
gekennzeichnet durch eine Einrichtung,
durch die das Kugelventil von einer Wand-
flache der Ventilkammer beabstandet und
s0 gehalten sein kann, daB die Achse des
Kugelventilsitzes, die durch die eine Mitte
des Kugelventils bei aufgepaBtem Kugel-
ventil auf dem Kugelventilsitz durchlau-
fende Achse gebildet ist, auBermittig zu
der Achse des Spitzenendlochs ist, und
dadurch, daB ein Kanal auf einer Seite des
Kugelventilraums vorgesehen ist.

2. Kugelschreiber nach Anspruch 1, wobei die Ein-

richtung, durch die das Kugelventil von einer Wand-
flache der Ventilkammer beabstandet und so
gehalten sein kann, daB3 es nicht das Endloch der
Spitze absperrt, so aufgebaut ist, daB:

die Achse der Leitung mit der Achse des Spit-
zenendlochs zusammenfallt;

mehrere senkrechte Rippen mit jeweils einer
unterschiedlichen Héhe an erforderlichen Posi-
tionen auf der Umfangswand der Ventilkammer
so angeordnet sind, daB die Achse eines durch
die Oberseiten der Rippen gebildeten zylindri-
schen Raums auBermittig zu der Achse des
Spitzenendlochs ist und daB durch die Rippen
gebildete Kanéle geeignet sind, Tinte flieBen
zu lassen, wenn der Kugelschreiber abwarts
gerichtet ist; und

ein Ventil, das eine Kugelform mindestens auf
einer Oberflache hat, die die Leitung berthrt, in
den zylindrischen Raum als das Kugelventil mit
Spiel eingesetzt ist.

3. Kugelschreiber nach Anspruch 1 oder 2, wobei sich

die Verbindung zusammensetzt aus:

einem PrefBrohrabschnitt als ihrem vorderen
Teil mit dem SpitzeneinpaBloch und der Ventil-
kammer in seinem axialen Mittelabschnitt;
einem Ringflansch an dem hinteren Ende des
PreBrohrabschnitts;

einem EinpaBrohrabschnitt, der hinten an dem
Flansch angeordnet ist, zum Aufnehmen eines
Tintenbehélters und eines Schafts an seinem
hinteren Ende; und

mehreren senkrechten Rippen mit jeweils einer
geradlinigen oder gekrimmten Schragflache,
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die an dem Umfang des PreBrohrabschnitts
angeordnet sind, um eine zugespitzte Form zu
bilden, wobei die Rippen mit dem Flansch so
verbunden sind, daB die hinteren Enden der
Rippen mit dem AuBendurchmesser des
Flanschs im wesentlichen bindig sind, und

in dieser Anordnung ein Mundstiick zum
Abdecken der Spitze anstoBend an den Schaft
befestigt ist, wobei ein Stufenabschnitt inner-
halb des Mundstiicks in einer griffigen Berth-
rung mit den senkrechten Rippen steht.

Kugelschreiber nach Anspruch 1 oder 2, wobei der
Tintenbehélter mit einer sogenannten thixotropen
Tinte (mit Scherviskositat verringerndem Vermo-
gen) geflllt ist, die hohe Viskositat in statischem
Zustand hat, aber ihre Viskositat durch das Rollen
einer Kugel beim Schreiben verringert, damit Tinte
leicht flieBt, wahrend ein Nachlaufer, der sich mit
dem Tintenverbrauch bewegt und ein das Ver-
dampfen von Tinte verhinderndes Vermégen hat,
an der hinteren Grenze der in den Tintenbehalter
eingefillten Tinte vorgesehen ist.

Kugelschreiber nach Anspruch 4, wobei der sich
mit dem Tintenverbrauch bewegende Nachlaufer
fettig ist und ein Harzstiick mit einem spezifischen
Gewicht, das im wesentlichen gleich dem des
Nachlaufers ist, in den Nachlaufer eingebettet ist.

Kugelschreiber nach Anspruch 5, wobei der sich
mit dem Tintenverbrauch bewegende Nachlaufer
aus einem durchsichtigen oder durchscheinenden
fettigen Material besteht, das in das hintere Ende
des Tintenbehalters eingeflllt ist, und ein farbiges
Harzstiick mit einem spezifischen Gewicht, das im
wesentlichen gleich dem des Nachlaufers ist, in
den Nachlaufer eingebettet ist.

Kugelschreiber nach Anspruch 3, wobei ein LUf-
tungsdurchgang von einem Zwischenraum an einer
vorderen Offnung des Mundstuicks zwischen der es
durchdringenden Spitze und der Offnungskante
Uber Kanale zwischen den Rippen auf der
Umfangsflache des PreBrohrabschnitts und der
Innenflache des Mundstlicks sowie (ber Ausspa-
rungen an dem vorderen Schaftende mit einem
Innenraum innerhalb des Schafts kommuniziert;
eine auf den vorderen Schaft aufgesetzte und an
ihm befestigte Kappe einstiickig mit einer Innen-
kappe zum hermetischen Abdecken des Spitzen-
abschnitts in einem kleinen Raum gebildet ist; ein
die Aufsetzseite mit dem hinteren Ende der Kappe
verbindendes Luftungsloch zwischen der Kappe
und der Innenkappe gebildet ist; und die Innen-
kappe ferner mit einem elastischen, nicht aufnah-
mefahigen Abdichtungsstiick  aus einem
geschlossenzelligen  Luftschaummaterial zum
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Driicken auf das Spitzenende versehen ist.

Kugelschreiber nach einem der Anspriiche 1 bis 7,
wobei die hinten in der Ventilkammer angeordnete
Leitung mit der Kammer in dem radialen Mittelab-
schnitt des Kugelventilsitzes kommuniziert.

Kugelschreiber nach einem der Anspriiche 1 bis 7,
wobei die hinten in der Ventilkammer angeordnete
Leitung mit der Ventilkammer in einem Abschnitt
kommuniziert, der von der radialen Mitte des Kugel-
ventilsitzes versetzt ist.

Revendications

Stylo a bille équipé d'un mécanisme pour empé-
cher les fuites vers I'arriére, comprenant :

un joint qui comprend :

- une chambre de soupape disposée dans
une partie approximativement au milieu
dudit joint par rapport a la direction axiale
de celui-ci pour tenir a l'intérieur une sou-
pape a bille avec jeu, ladite soupape a bille
pouvant étre librement mise en place ou
enlevée en démontant un embout, ladite
chambre de soupape ayant en outre un
siége de soupape & bille dans sa partie
postérieure;

- un perg¢age de montage d'embout disposé
dans la partie frontale de ladite chambre
de soupape ; et

- un conduit disposé dans l'arriére de ladite
chambre de soupape et communiquant
avec celle-ci via ledit siége de soupape a
bille,

ledit joint tenant un embout par ledit pergage
de montage d'embout et tenant un réservoir
d'encre qui communique avec ledit conduit ; et
ledit siege de soupape permettant a ladite sou-
pape a bille de s'engager sur ledit siege de
soupape a bille de maniére a bloquer ledit con-
duit lorsque ledit percage de montage
d'embout est orienté vers le haut,

caractérisé par des moyens qui permettent a
ladite soupape a bille d'étre espacée depuis
une surface de paroi de ladite chambre de sou-
pape et d'étre retenue de maniére a ne pas blo-
quer le pergage d'extrémité dudit embout, qui
sont construits de telle maniére que I'axe dudit
siége de soupape a bille, défini par I'axe pas-
sant par le centre de ladite soupape a billet
lorsque ladite soupape a bille est engagée
dans ledit siége de soupape a bille, est rendu
excentrique par rapport a l'axe dudit pergage
d'extrémité d'embout, et en ce qu'un canal est
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prévu sur un c6té dudit espace formant cham-
bre de soupape.

2. Stylo a bille selon la revendication 1, dans lequel

lesdits moyens qui permettent a ladite soupape a
bille d'étre espacée depuis une surface de paroi de
ladite chambre de soupape et d'étre maintenue de
maniére a ne pas bloquer le pergage d'extrémité
dudit embout sont construits de telle fagon que :

l'axe dudit conduit est rendu coincidant avec
I'axe dudit percage d'extrémité d'embout;

une pluralité de nervures verticales, ayant cha-
cune une hauteur différente, sont disposées
dans des positions requises sur la paroi péri-
phérique de ladite chambre de soupape de
telle fagon que l'axe d'un espace cylindrique
défini par des surfaces au sommet desdites
nervures est rendu excentrique par rapport a
I'axe du percage d'extrémité d'embout, et que
des canaux définis par lesdites nervures sont
adaptés a I'écoulement d'encre lorsque le stylo
est orienté vers le bas; et

une soupape qui a une forme sphérique au
moins sur une surface qui vient en contact avec
le conduit, est placée dans ledit espace cylin-
drique avec jeu en tant que soupape a bille.

3. Stylo a bille selon l'une ou l'autre des revendica-

tions 1 et 2, dans lequel ledit joint est composé de :

une partie de tube de serrage qui forme sa par-
tie frontale et qui posséde ledit percage de
montage d'embout et ladite chambre de sou-
pape dans sa partie centrale axiale;

une bride annulaire a I'extrémité postérieure de
ladite partie de tube de serrage;

une partie de tube de montage disposée dans
l'arriére de ladite bride, pour recevoir & son
extrémité arriére un réservoir d'encre et un fit ;
et

une pluralité de nervures verticales, ayant cha-
cune une surface en oblique linéaire ou incur-
vée, disposée sur la périphérie de ladite partie
de tube de serrage de maniére a former une
forme qui va en se rétrécissant, lesdites nervu-
res étant connectées a ladite bride de telle
maniére que les extrémités postérieures desdi-
tes nervures soient sensiblement au méme
niveau que le diamétre extérieur de ladite bride
; et

dans cet agencement, une piéce d'embou-
chure pour couvrir I'embout est fixée en butée
contre ledit fit avec une partie en gradin a
l'intérieur de la piece d'embouchure située
dans un bon contact franc avec lesdites nervu-
res verticales.
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Stylo a bille selon I'une ou l'autre des revendica-
tions 1 et 2, dans lequel ledit réservoir d'encre est
rempli avec une encre dite thixotropique (ayant
pour propriété que sa viscosité au cisaillement
décroit), qui présente une haute viscosité a I'état
statique mais qui abaisse sa viscosité en raison du
roulement d'une bille lors de I'écriture pour assurer
un écoulement aisé de I'encre tandis qu'un élément
suiveur qui se déplace en suivant la consommation
de I'encre et qui présente pour propriété d'empé-
cher a I'encre de se vaporiser est prévu a l'exiré-
mité arriére de I'encre remplie dans ledit réservoir
d'encre.

Stylo a bille selon la revendication 4, dans lequel
ledit élément suiveur qui se déplace en suivant la
consommation de I'encre est de nature grasse et
qu'une piéce en résine ayant un poids spécifique
sensiblement égal & celui dudit élément suiveur est
immergée dans ledit élément suiveur.

Stylo a bille selon la revendication 5, dans lequel
ledit élément suiveur qui se déplace en suivant la
consommation de I'encre est en un matériau gras
transparent ou translucide rempli dans I'extrémité
arriére du réservoir d'encre, et une piéce en résine
colorée ayant un poids spécifique sensiblement
égal a celui dudit élément suiveur est immergée
dans ledit élément suiveur.

Stylo a bille selon la revendication 3, dans lequel un
passage de mise a l'air depuis un jeu au niveau
d'une ouverture frontale de ladite piéce d'embou-
chure entre ledit embout qui a pénétré a travers
celle-ci et le bord de I'ouverture est mis en commu-
nication au moyen de canaux définis entre lesdites
nervures disposées sur la surface périphérique de
ladite partie de tube de serrage et la surface inté-
rieure de ladite piéce d'embouchure, et au moyen
d'évidements formés au niveau de I'extrémité fron-
tale du fut jusqu'a un espace intérieur a l'intérieur
dudit f(t ; un capuchon qui est engagé et fixé sur le
fat frontal est formé de maniére intégrée avec le
capuchon intérieur pour recouvrir de maniére her-
métique ladite partie d'embout dans un petit
espace ; un évent connecté depuis le ¢été d'intro-
duction vers I'extrémité postérieure du capuchon
est formé entre ledit capuchon et ledit capuchon
intérieur ; et ledit capuchon intérieur est en outre
pourvu d'une piéce d'étanchement élastique et
non-absorbante réalisée avec un matériau en
mousse a cellules fermées, afin de presser I'extré-
mité de I'embout.

Stylo a bille selon I'une quelconque des revendica-
tions 1 & 7, dans lequel ledit conduit disposé dans
l'arriére de ladite chambre de soupape communi-
que avec ladite chambre dans la partie radialement
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centrale dudit siege de soupape a bille.

9. Stylo a bille selon I'une quelconque des revendica-

tions 1 a 7, dans lequel ledit conduit disposé dans
l'arriére de ladite chambre de soupape communi-
que avec ladite chambre de soupape dans une par-
tie décalée depuis le centre radial dudit siége de
soupape a bille.
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