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(54)  Writing Instrument

(57)  Aninstrumentincludes a holder (10) for holding
a medium (12), a cap (16) capable of covering a tip end
portion of the medium (12), and a knock member (14)
provided to be capable of knocking to attach and detach
the cap. The cap is connected to the knock member via
a rotational transform mechanism (14a). The rotational
transform mechanism advances the cap in accordance

FIG2

with one knock of the knock member in the axial direction,
the rotational transform mechanism rotates the cap
around an axis parallel to the axial direction, then retreats
the cap, so that the state in which the cap covers the tip
end portion of the medium and the state in which the cap
allows the tip end portion of the medium to be exposed
are switchable for each knock of the knock member.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to an instrument
capable of protecting a tip end portion of a writing or ap-
plying medium held in a holder by covering the tip end
portion with a cap when not in use.

Description of the Related Art

[0002] Conventionally, in a writing instrument, for ex-
ample, itis necessary to cover atip end portion of a writing
medium when it is not used in order to protect the tip end
portion of the writing medium, to prevent a writing medium
from being dried, or not to contaminate surroundings,
and to this end, a cap is generally fitted onto a tip end
portion of the holder to be attachable and detachable.
[0003] However, with the conventional cap, both
hands have to be used to remove the cap, its attaching
and detaching operation is troublesome, and it is feared
that the removed cap is lost.

[0004] Therefore, Japanese Patent No. 2714780 pro-
poses a capless writing instrument which can project and
retreat a tip end writing portion with a knocking operation
without a cap and includes a mechanism for preventing
leakage, drying and backflow of ink. In this patent publi-
cation, a guide through which a front part of the writing
medium can penetrate is provided inside a body of the
writing instrument so as to be movable in a longitudinal
direction and to restrain the forward movement of a spec-
ified amount or more, a seal lid of which inner surface is
constituted by an elastic body is provided at a tip end of
this guide so as to be openable and closable, and a
string-shaped member is connected to the seal lid, so
that the string-shaped member pulls the seal lid to closely
attach the tip end of the writing medium to the elastic
body of the seal lid when the writing medium is housed,
and when the writing medium moves forward, pulling of
the thread-shaped member is loosened to release the
sealed state of the seal lid.

[0005] However, in the writing instrument described in
the above-described patent, the stroke length advancing
the writing medium to project it from the tip end of the
body becomes long because it is necessary to provide a
space for the seal lid to open and close inside the body.

SUMMARY OF THE INVENTION

[0006] In view of the foregoing and other drawbacks,
disadvantages and problems of the conventional meth-
ods and structures, a first object of the present invention
has its object to provide an instrument capable of pro-
tecting a tip end portion of a writing or applying medium
with an easy operation, and capable of easily switching
a state in which the cap covers a tip end portion of the
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medium and a state in which the cap allows the tip end
portion of the medium to be exposed.

[0007] In order to attain the above-described object,
aninstrument according to the presentinventionincludes
a holder for holding a medium, a cap capable of covering
atip end portion of the medium, and an operating member
provided to be capable of knocking with respect to the
holderto attach and detach the cap. The capis connected
to the operating member via a rotational transform mech-
anism. The rotational transform mechanism advances
the cap in accordance with one knock of the operating
member in the axial direction, then the rotational trans-
form mechanism rotates the cap around an axis parallel
to the axial direction, and then retreats the cap, and with
each knock of the operating member, a state in which
the cap covers the tip end portion of the medium and a
state in which the cap allows the tip end portion of the
medium to be exposed are switchable.

[0008] When the operating member is knocked in the
state in which the cap covers the tip end portion of the
medium, the rotational transform mechanism advances
the cap, thereafter, rotates the cap around the axis par-
allel to the axial direction and then, retreats the cap, and
therefore the cap is removed from the tip end portion of
the medium to be able to establish the state in which the
tip end portion of the medium is exposed. On the other
hand, when the operating member is knocked in the state
in which the cap allows the tip end portion of the medium
to be exposed, the rotational transform mechanism ad-
vances the cap, thereafter rotates the cap around the
axis parallel to the axial direction, then retreats the cap,
and therefore making it possible to establish the state in
which the cap is attached to the tip end portion of the
medium to cover the tip end portion of the medium, pref-
erably the state in which the cap covers the tip end her-
metically. By providing the rotational transform mecha-
nism between the operating member and the cap in this
manner, movement in the axial direction and rotation of
the cap can be reliably performed, and switching is made
possible.

[0009] The rotational transform mechanism may in-
clude a knock cam unrotatable but movable in the axial
direction with respect to a slide axial hole provided in the
holder, and connected to the operating member, a cam
body provided on an inner peripheral surface of the slide
axial hole and having a cam surface facing to a front and
inclined in an axial direction, a rotary cam connected to
the cap and movable in an axial direction with respect to
the slide axial hole inside the slide axial hole, and an
elastic member for biasing the rotary cam rearward. The
knock cam has a cam surface facing to the front and
inclined in the axial direction, and rotation of the rotary
cam is guided by the cam surfaces of the knock cam and
the cam body.

[0010] Preferably, the cap can rotate 180 degrees in
accordance with one knock operation of the operating
member. Thereby, the cap can return to the original po-
sition with two knocks.
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[0011] Preferably, the holder is provided with a hollow
portion for housing at least a part of the cap in a state in
which the cap allows a tip end portion of the medium to
be exposed, at a tip end portion of the holder. With this
construction, when the cap is not used in the state in
which the tip end portion of the medium is exposed, at
least a part of the cap can be housed in the hollow portion
to make the outer appearance favorable.

[0012] An instrument according to another aspect of
the present invention includes a holder for holding a me-
dium, a tip end portion of which is protruded forward from
the holder, a slide member provided in the holder to be
movable in an axial direction, a cap connected to a tip
end portion of the slide member so as to cover a tip end
portion of the medium, and an operating portion connect-
ed to the slide member and movable in the axial direction
so as to be operated from an outside of the holder.
[0013] By operating the operating portion by a finger
to move it in the axial direction, the cap is moved in the
axial direction via the slide member, and the sealed state
for protecting the tip end portion of the medium and the
seal released state in which the tip end portion of the
medium is exposed can be switched. Sealing and seal
release of the medium by the cap are mainly performed
outside the holder by the operation of the operating por-
tion, and therefore the holder can be constructed to be
compact without requiring the stroke of the medium.
Since a sealed space can be constructed around the tip
end portion of the medium by the cap, it is also possible
to keep complete sealing properties.

[0014] A hollow portion for housing the cap may be
provided in the vicinity of a tip end portion of the holder.
In the seal released state, the cap can be housed in the
hollow portion provided in the holder, and therefore the
cap does not hinder a user from using the medium, and
the entire shape of the instrument at the time of using
can be made proper one.

[0015] An elastic member may be provided for biasing
the slide member rearward with respect to the holder.
According to this construction, the cap is always biased
rearward, and therefore, the cap can reliably seal the tip
end portion of the medium in the sealed state, or in the
case of that the aforesaid hollow is provided, the cap can
be reliably housed in the hollow in the seal released state.
[0016] A controller for rotating the slide member and
the cap in accordance with the movement in the axial
direction of the slide member can be provided between
the holder or the medium and the slide member. Accord-
ing to this construction, by only operating the operating
portion to advance with fingers, the cap can automatically
rotate as well as advance by the controller when the cap
advances. As a result that the cap rotates between the
position of the same line as the tip end portion of the
medium and the position on the line which is not the same
as the tip end portion by the controller, the cap can be
automatically moved between the sealed state and the
seal released state.

[0017] The controller can be comprised of a cam sur-
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face provided on the holder, and the engaging protruding
portion which is provided on the slide member to work in
cooperation with the cam surface. With this construction,
the controller can be easily produced and reliably oper-
ated.

[0018] The operating portion can include a side knock
member mounted to a side portion of the holder or a rear
end knock member mounted to a rear end portion of the
holder.

[0019] A curved surface portion having a curved outer
peripheral surface can be provided on the tip end portion
of the medium to keep sealing properties between the
tip end portion and the cap. According to this construc-
tion, even if the cap is somewhat eccentric relative to the
medium when the cap performs sealing, the cap keeps
sealing properties to be able to be in close contact with
the curved surface portion, and the cap can suitably cover
the tip end portion of the medium without directly control-
ling the cap with fingers.

[0020] The presentdisclosure relates to subject matter
contained in Japanese Patent Applications Nos.
2004-198579, filed on July 5, 2004, 2003-3309, filed on
January 9, 2003 and, 2003-99049, filed on April 2, 2003
which are expressly incorporated herein by reference in
its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The foregoing and other purposes, aspects and
advantages will be better understood from the following
detailed description of preferred embodiments of the in-
vention with reference to the drawings, in which:

Fig. 1 is an overall longitudinal sectional view of an
instrument according to an embodiment of the
present invention, and shows a state in which a cap
covers a tip end portion of a medium;

Fig. 2 is an overall longitudinal sectional view of the
instrument in Fig. 1, and shows a state in which the
cap allows the tip end portion of the medium to be
exposed;

Fig. 3 is an overall view of the instrument in Fig. 1,
and shows the state in which the cap covers the tip
end portion of the medium;

Fig. 4 is an overall view of the instrument in Fig. 1,
and shows the state in which the cap allows the tip
end portion of the medium to be exposed;

Fig. 5A is a longitudinal sectional view of a holder of
the instrumentin Fig. 1, and Fig. 5B is a development
of a cam body;

Fig. 6A is a plan view of an operating member of the
instrument in Fig. 1, Fig. 6B is a side view, and Fig.
6C is a partial sectional view seen along the line
6C-6C in Fig. 6A;

Fig. 7 is a development of the tip end portion of the
knock cam of the operating member;

Fig. 8Ais aside view of a rotary cam of the instrument
in Fig. 1, Fig. 8B is a plan view, Fig. 8C is a sectional
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view seen along the line 8C-8C in Fig. 8A, and Fig.
8D is a view seen in the arrow D in Fig. 8B;

Figs. 9A to 9C are views showing an operation of a
rotational transfer mechanism;

Fig. 10 is a longitudinal sectional view showing an
instrument according to a second embodiment of the
present invention, and shows a state in which the tip
end of the medium is sealed with a cap;

Fig. 11 is a view seen along the line 11-11 in Fig. 10;
Fig. 12 is a sectional view seen along the line 12-12
in Fig. 10;

Fig. 13 is a longitudinal sectional view showing a
state in which the cap of the instrument in Fig. 10
does not seal the tip end of the medium;

Fig. 14 is a development of an inner peripheral sur-
face of a holder on which a cam surface constructing
a controller is formed;

Fig. 15 is a development of an inner peripheral sur-
face of a holder on which a cam surface constructing
another example of a controller is formed;

Fig. 16 is a longitudinal sectional view of a rear por-
tion showing an instrument according to a third em-
bodiment of the present invention;

Fig. 17 is a view seen along the line 17-17 in Fig. 16;
Fig. 18 is a longitudinal sectional view showing an
instrument of another example of a controller;

Fig. 19 is a development of an internal cylinder por-
tion of a holder in which a cam surface constructing
the controller is formed;

Fig. 20 is a longitudinal sectional view showing an
instrument according to a fourth embodiment and
shows a state in which the cap dose not seal the tip
end of the medium;

Fig. 21 is a longitudinal sectional view showing an
instrument according to a fourth embodiment of the
present invention, and shows a state in which the
cap seals the tip end of the medium; and

Fig. 22 is a sectional view seen along the line 22-22
in Fig. 20.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0022] Fig.1andFig. 2 are longitudinal sectional views
of a writing instrument according to an embodiment of
the present invention, and Fig. 3 and Fig. 4 are overall
views of the writing instrument. In the drawings, the writ-
ing instrument includes a holder 10 for holding a refill 12
as a writing medium, a cap 16 for protecting a tip end
portion 12a of the refill 12, and an operating member 14
for performing an attaching and detaching operation of
the cap 16.

[0023] The refill 12, which is a writing medium, is a
separate component from the holder 10 in this example,
but the present invention is not limited to this, and the
instrument in which the writing medium and the holder
are constructed to be an integrated product and a part
constructing the writing medium 12 may be practically
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held by another part constructing the holder 10. In the
example shown in the drawings, the holder 10 is con-
structed by an integrated product, butit may be construct-
ed by a plurality of components.

[0024] Therefill 12is a felt pen in this example, but the
refill 12 may be writing or applying medium for stationery,
cosmetics instrument and the like such as a ball point
pen, a fountain pen, an eyeliner, a lip liner, and eye shad-
ow as an instrument 1, and the medium can include the
tip end portion 12a adapted to the kind of the instrument.
For example, when the instrument is a ball point pen, the
tip end portion 12a includes a ball, and when the instru-
ment is a felt pen, the tip end portion 12a includes a felt
core.

[0025] The holder 10 includes a main axial hole 10b in
which the refill 12 is housed, and the tip end portion 12a
of therefill 12 is protruded forward from a front end open-
ing 10a of the holder 10.

[0026] The holder 10 includes a slide axial hole 10c
extending in an axial direction in parallel with the main
axial hole 10b in the inside of the holder 10, and an op-
erating member 14 is placed to be movable in the axial
direction inside the slide axial hole 10c.

[0027] A tip end portion of the operating member 14 is
a knock cam 14a inserted into the slide axial hole 10c,
and a rear end portion of the operating member 14 is a
knock operation portion 14b exposed from the holder 10.
It is possible to construct the knock cam 14a and the
knock operation portion 14b by separate components.
The knock operation portion 14b is movable with respect
to the holder 10, and the knock cam 14a moves in the
axial direction inside the slide axial hole 10c by the knock
operation. The knock operation portion 14b is always bi-
ased rearward by a knock spring 15, and is prevented
from slipping rearward from the holder 10.

[0028] At atip end portion of the holder 10, a second
front end opening 10d from which a cap 16 comes in and
goes out is formed side by side the front end opening
10a from which the tip end portion 12a of the refill 12 is
protruded, and a hollow portion 10e in which a cap body
16a of the cap 16 is housed is formed from the second
front end opening 10d into the holder 10.

[0029] The cap 16 has the cap body 16a at a tip end
portion of the cap 16, and a rod-shaped portion 16b ex-
tending rearward from the cap body 16a to be movable
in the axial direction inside the slide axial hole 10c. The
cap body 16a is movable between a position at which
the cap body 16a covers the tip end portion 12a of the
refill 12 and the position at which the tip end portion 12a
of the refill 12 is exposed, and when the cap body 16a is
at the position where the tip end portion 12a is exposed,
the cap body 16a is housed in the hollow portion 10e. It
is possible to construct the cap body 16a and the
rod-shaped portion 16b by separate components.
[0030] A rear end portion of the rod-shaped portion
16b of the cap 16 is inserted into a receiving hole 17d
formed at a tip end portion of a rotary cam 17 movable
in the axial direction inside the slide axial hole 10c, and
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the cap 16 is integrally connected with the rotary cam 17.
Areturn spring 18 is wound around an peripheral surface
of the rod-shaped portion 16b of the cap 16, and the
return spring 18 is interposed between a guide 19 fixed
in the slide axial hole 10c and a tip end of the rotary cam
17 and always biases the rotary cam 17 and the cap 16
rearward.

[0031] A tail tap 20 for closing a rear end of the main
axial hole 10b is attached to a rear end portion of the
holder 10. It is suitable to make the tail tap 20 appropri-
ately detachable so that the refill 12 can be inserted from
a rear end of the main axial hole 10b in order to replace
the refill 12.

[0032] The cap 16 and the operating member 14 are
connected via a rotational transform mechanism or rota-
tional cam mechanism 22 comprising the rotary cam 17,
a cam body 10f formed in the slide axial hole 10c, the
knock cam 14a and the return spring 18 which is the
elastic member. Hereinafter, the construction of the ro-
tational transform mechanism 22 will be explained.
[0033] The cam body 10fis formed on an inner periph-
eral surface of the slide axial hole 10c. Mountains 10f1
and 10f1 are formed at every 180 degrees in the cambody
10f and longitudinal grooves 10f2 and 10f2 which corre-
spond to valleys existing between two mountains 10f1
and 10f1, as shown in a development view in Fig. 5B.
Front ends of the mountains 10f1 and 10f1 become cam
surfaces 10f3 and 10f3 which face forward and are in-
clined with respect to an axial direction.

[0034] As shown in a development view in Fig. 7, pro-
trusions 14a1 and 14a1 are formed at every 180 degrees
on an outer peripheral surface of the front end portion of
the knock cam 14a, and two kinds of cam surfaces 14a2
and 14a3 inclined with respect to the axial direction are
formed at every 180 degrees on a front end surface. The
cam surface 14a2 is a gentle slope surface and the cam
surface 14a3 is a steep slope surface, and both of them
face to a front and are inclined in the opposite direction
from each other. The protrusions 14a1 and 14a1 are sl-
idably fitted into the longitudinal grooves 10f2 and 10f2
of the cam body 10f, whereby the knock cam 14a is un-
rotatable with respect to the slide axial hole 10c and mov-
able in the axial direction.

[0035] The rotary cam 17 has a flange portion 17a at
a front end which is extended in diameter as shown in
Fig. 8, and two longitudinal ribs 17b and 17b formed at
an interval of 180 degrees on an outer peripheral surface
behind the flange portion 17a. The longitudinal ribs 17b
and 17b are slidably fitted into the longitudinal grooves
10f2 and 10f2 of the cam body 10f . Rear end surfaces
ofthe longitudinal ribs 17b and 17b become cam surfaces
17¢c and 17c. The rotary cam 17 is movable in the axial
direction with respect to the slide axial hole 10c, and is
relatively rotatable with respect to the slide axial hole 10c
when the longitudinal ribs 17b and 17b get out of the
longitudinal grooves 10f2 and 10f2 of the cam body 10f
and are located at a front position from the cam body 10f.
[0036] An operation of the instrument constructed as
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above will be explained.

[0037] When the instrument is not used for writing, the
cap body 16a of the cap 16 covers the tip end portion
12a of the refill 12 to protect the same. When the knock
operation portion 14b is knocked to perform writing from
this state, the knock cam 14a advances in the slide axial
hole 10c and its front end abuts to the rear end portion
of the rotary cam 17 to advance the rotary cam 17 (Fig.
9A).

[0038] When the longitudinalribs 17b, 17b of the rotary
cam 17 get out of the longitudinal grooves 10f2, 10f2 of
the cam body 10, the cam surfaces 17¢, 17¢ of the rotary
cam 17 slide along the cam surfaces 14a2, 14a2 of the
knock cam 14a with retreat by the biasing force of the
return spring 18, and the rotary cam 17 is rotated (Fig.
9B) . Further, when the knocking force of the knock op-
eration portion 14b is released, the cam surfaces 17c,
17c slide along the cam grooves 102, 10f2 of the cam
body 10f (Fig. 9C), and after the rotary cam 17 is rotated
180 degrees, the longitudinal ribs 17b, 17b are fitted into
the longitudinal grooves 10f2, 10f2, which are different
by 180 degrees from the previous grooves 10f2 of the
cam body 10, and retreat.

[0039] With the movement of advance, rotation of 180
degrees, and retreat of the rotary cam 17 as above, the
cap 16 also advances, the cap body 16a advances further
from the tip end portion 12a of the refill 12, rotates 180
degrees with the rod-shaped portion 16b as the center
of rotation, retreats and passes through the front end
opening 10d to be housed in the hollow portion 10e.
Thereby, the tip end portion 12a of the refill 12 is exposed,
and can perform writing.

[0040] The retreat position of the cap 16 when the cap
16 allows the tip end portion 12a of the refill 12 to be
exposed is determined whether the rear end of the cap
body 16a abuts on the front end opening 10d of the holder
10, or whether the flange portion 17a of the rotary cam
17 abuts to the mountains 10f1 and 10f1 of the cam body
10. Since a part of the cap 16 is housed in the hollow
portion 10e, the cap 16 does not become an obstacle in
writing, and favorable appearance can be maintained.
[0041] When writing is finished, and the knock operat-
ing portion 14b is knocked again, the movement of ad-
vance, rotation of 180 degrees and retreat of the rotary
cam 17 is performed in cooperation of the knock cam
14a, the cam body 10f and the rotary cam 17 as in the
above, and the cap 16 passes through the second front
end opening 10d, advances from the hollow portion 10e,
rotates 180 degrees with the rod-shaped portion 16b as
the center of rotation, retreats and covers the tip end
portion 12a of the refill 12.

[0042] The retreat position of the cap 16 when the cap
16 covers the tip end portion 12a of the refill 12 is deter-
mined by the cap body 16a abutting on the front end
opening 10a of the holder 10.

[0043] As described above, according to this embod-
iment, the cap 16 can be switched to the state in which
the cap 16 covers the tip end portion 12a of the refill 12
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and the state in which the cap 16 allows the tip end portion
12ato be exposed by the rotational transform mechanism
22 every time the knock operation portion 14 is knocked.
On switching, the cap 16 rotates every 180 degrees, and
the switching operation can be reliably performed.
[0044] Fig. 10 is a longitudinal sectional view showing
an instrument according to a second embodiment of the
present invention. In the drawing, a writing medium 112
is housed in a holder 110. The writing medium 112 is
fixedly held with respect to the holder 110. In the case of
this example, an advancing mechanism for advancing
the writing medium 112 does not exist. In the case of this
example, the writing medium 112 and the holder 110 are
separate components, but the writing medium 112 and
the holder 110 are not limited to this, and they may be
constructed by an integrated component, in which a part
constructing the writing medium 112 is practically held
by another part constructing the holder 110. In the ex-
ample of this drawing, the holder 110 is constructed by
an integrated component, but the holder 110 is not limited
to this, and it may be constructed by a plurality of com-
ponents.

[0045] As the medium 112, the medium which is the
same as the writing medium 12 or applying medium can
be used. The tip end portion 112a of the writing medium
112is always protruded forward from a front end opening
110a of the holder 110. A rear end portion of the writing
medium 112 is a housing portion 112b for housing a writ-
ing medium such as writing ink, a part between the hous-
ing portion 112b and the tip end portion 112a is a joint
part 112c. The tip end portion 112a and the joint portion
112c have reduced diameter smaller than that of the
housing portion 112b. A curved surface portion 112d hav-
ing a partially spherical-shaped outer peripheral surface
is formed at the tip end portion 112a.

[0046] A slide member 114 is placed inside the holder
110 in parallel with the writing medium 112 to be able to
advance and retreat, namely, movable in an axial direc-
tion. The slide member 114 is mainly constituted of a
rod-shaped portion 114a as shown in Fig. 12 so as not
to occupy a large area in the cross section of the holder
110, and a cap 115 is integrally provided at a front end
portion of the rod-shaped portion 114a. The cap 115 has
a cap shape suitable for covering the tip end portion 112a
of the writing medium 112.

[0047] Guide portions 117 and 117 are formed be-
tween the holder 110 and the writing medium 112 to bear
the rod-shaped portion 114a of the slide member 114
movably in the axial direction of the holder 110 and ro-
tatably on its axis.

[0048] Anoperating member 116 is provided integrally
with the slide member 114. The operating member 116
is a side knock member mounted to a side portion of the
holder 110 in this example, and is exposed outside from
a long hole 110c formed on a side peripheral surface of
the holder 110, capable of being operated from an outside
of the holder 110, and movable in the axial direction in
the long hole 110c. As shown in Fig. 12, the cross section
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of the operating member 116 is preferably a circular
shape, and a side peripheral surface of the housing por-
tion 112b of the writing medium 112 adjacent to the op-
erating member 116 is preferably in an arc shape so as
not to interfere with the operating member 116. This
makes the operating member 116 rotatable (rotatable on
its axis) accompanied with the slide member 114.
[0049] A hollow 118 is formed between the holder 110
and the joint portion 112c of the writing medium 112, and
the cap 115 is capable of being housed in this hollow
118. This hollow 118 communicates with a front end
opening 110b of the holder 110, and the cap 115 and a
front end portion of the slide member 114 are capable of
advancing and retreating through the front end opening
110b.

[0050] Fig. 10shows astateinwhichthetip end portion
112a of the writing medium 112 is covered and protected
with the cap 115. In order to perform writing from this
state, the operating member 116 is operated to move
with fingers. Thereby, the slide member 114 and the cap
115 advance, and the cap 115 is separated from the tip
end portion 112a of the writing medium 112. When the
operating member 116 is rotated from this state, the cap
115 rotates with the rod-shaped portion 114a as the cent-
er of rotation, and moves from the position on the same
line as the tip end portion 112a of the writing medium 112
to the position which is not on the same line. When the
operating member 116 is further retreated, the cap 115
passes through the front end opening 110b and is housed
in the hollow 118. The tip end portion 112a of the writing
medium 112 is completely released and can be used.
[0051] In order to keep the state in which the cap 115
is housed in the hollow 118, the slide member 114 can
be always biased rearward by an elastic member. The
cap 115 can be housed into the hollow 118 by a biasing
force of the elastic member. Alternatively, the cap 115
may be lightly locked inside the hollow 118 instead of the
elastic member.

[0052] After finishing writing, the tip end portion 112a
of the writing medium 112 can be covered with the cap
115 by the reverse steps from the above. When the cap
115isretreating and surrounding the tip end portion 112a
of the writing medium 112, even if the cap 115 is slightly
eccentric from the position of the same line as the tip end
portion 112a of the writing medium 112, a conical inner
peripheral surface of the cap 115 contacts the curved
surface portion 112d having the curved outer peripheral
surface, whereby the position of the cap 115 is automat-
ically adjusted, or even if the cap 115 keeps slightly ec-
centric, the cap 115 can surely seal the tip end portion
112a in the airtight state.

[0053] Inthis way, the sealed state in which the tip end
portion 112a of the writing medium 112 is protected, and
the sealing released state in which the tip end portion
112a of the writing medium 112 is released can be
switched by only operating the operating member 116.
[0054] Inthe above explanation, the cap 115 is moved
by that the operating member 116 is moved not only in
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the axial direction but also is rotated by an user. Instead
of such a rotating operation by the user, a controller can
be provided between the slide member 114 and the hold-
er 110 (or the writing medium 112) to move the cap 115
along the specified route.

[0055] Fig. 14 is a development view of an inner pe-
ripheral surface of the holder 110 expressing a cam sur-
face constructing the controller. In the drawing, a cam
surface 120 is formed on an inner peripheral surface of
the holder 110, and an engaging protruding portion 114b
provided on the slide member 114 abuts on this cam
surface 120 and moves along a cam passage formed by
the cam surface 120. The controller is constructed by the
cam surface 120 and the engaging protruding portion
114b. The cam passage has a first linear passage 120a
and a second linear passage 120b for guiding the slide
member 114 inthe axial direction, and a first campassage
120c and a second campassage 120d which exist be-
tween the firstlinear passage 120a and the second linear
passage 120b and guides the slide member 114 in the
rotational direction.

[0056] Inthe sate in which the cap 115 protects the tip
end portion 112a of the writing medium 112, the engaging
protruding portion 114b of the slide member 114 is at a
terminal position of the second linear passage 120b.
When the operating member 116 is operated to advance
from this state, the engaging protruding portion 114b
starts from the second linear passage 120b and moves
along the second cam passage 120d. At this time, the
slide member 114 and the cap 115 rotate while advanc-
ing. When the operating member 116 is retreated where
the engaging protruding portion 114b passes the peak
of the second cam passage 120d, the engaging protrud-
ing portion 114b is moved to the first linear passage 120a
from the second cam passage 120d and reaches the
terminal position of the first linear passage 120a. The
cap 115 is separated from the tip end portion 112a of the
writing medium 112 following the movement of the slide
member 114, and thereafter, rotates, and moves into the
hollow 118 . In this way, the tip endportion 112a of the
writing medium 112 is released from the cap 115 and
used for writing.

[0057] When the operating member 116 is advanced
again from this state, the engaging protruding portion
114b of the slide member 114 starts from the terminal
position of the first linear passage 120a and moves along
the first cam passage 120c. At this time, the slide member
114 and the cap 115 rotates while advancing. When the
operating member 116 is retreated where the engaging
protruding portion 114b passes the peak of the first cam
passage 120c, the engaging protruding portion 114b is
moved to the second linear passage 120b from the first
cam passage 120c and reaches the terminal position of
the second linear passage 120b. Following the move-
ment of the slide member 114, the cap 115 rotates after
separating from the hollow 118, and can cover the tip
end portion 112a of the writing medium 112.

[0058] In this way, the slide member 114 and the cap
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115 can be automatically rotated in accordance with the
movement in the axial direction of the slide member 114
by the controller constituted of the cam surface 120 and
the engaging protruding portion 114b.

[0059] Fig. 15 is a view showing a cam surface 120’
and an engaging protruding portion 114’b which con-
structs another example of the controller. The engaging
protruding portion 114’b is pivotally attached to the slide
member 114 via a hinge. A cam passage formed by the
cam surface 120’ has a first linear passage 120’a and a
second linear passage 120’b which guide the slide mem-
ber 114 in the axial direction and a cam passage 120’ ¢
which exists between the first linear passage 120’ a and
the second linear passage 120’b and guides the slide
member 114 in the rotational direction. The cam passage
120’c has two peaks 120'd and 120’e.

[0060] In the state in which the cap 115 protects the
tip end portion 112a of the writing medium 112, the en-
gaging protruding portion 114’ b of the slide member 114
is at the terminal position of the second linear passage
120’ b. When the operating member 116 is operated to
advance from this state, the engaging protruding portion
114’ b starts from the second linear passage 120’ b and
moves to the peak 120’ e. When the operating member
116 is retreated where the direction of the engaging pro-
truding portion 114’ b is changed, the engaging protrud-
ing portion 114’ b moves toward the first linear passage
120’a to reach the terminal position of the first linear pas-
sage 120’a. Following the movement of the slide member
114, the cap 115 separates from the tip end portion 112a
of the writing medium 112, thereafter rotates and moves
into the hollow 118. In this way, the tip end portion 112a
of the writing medium 112 is released from the cap 115
and is used for writing.

[0061] When the operating member 116 is advanced
again from this state, the engaging protruding portion
114’b of the slide member 114 starts from the terminal
position of the first linear passage 120’ a and moves to
the peak 120’ d. When the operating member 116 is re-
treated where the direction of the engaging protruding
portion 114’b changes, the engaging protruding portion
114’b moves toward the second linear passage 120’b
and reaches the terminal position of the second linear
passage 120’b. Following the movement of this slide
member 114, the cap 115 separates from the hollow 118,
thereafter rotates, and can cover the tip end portion 112a
of the writing medium 112.

[0062] In this way, the slide member 114 and the cap
115 can be automatically rotated in accordance with the
movement of the slide member 114 in the axial direction
by the controller constituted of the cam surface 120’ and
the engaging protruding portion 114’b.

[0063] Fig. 18 and Fig. 19 are views showing still an-
other example of the controller. An internal cylinder por-
tion 110d is formed inside the holder 110, and the slide
member 114 penetrates through the inside of the internal
cylinder portion 110d. A cam surface 121 is formed
around in a circumferential direction on an inner periph-



13 EP 1 614 547 A2 14

eral surface of the internal cylinder portion 110d, the en-
gaging protruding portion 114b provided on the slide
member 114 moves along the cam passage formed by
the cam surface 121. The controller is constructed by the
cam surface 121 and the engaging protruding portion
114b. The cam passage has a first linear passage 121a
and a second linear passage 121b which guide the slide
member 114 in the axial direction and a first cam passage
121c and a second cam passage 121d which exist be-
tween the firstlinear passage 121a and the second linear
passage 121b and guide the slide member 114 in the
rotating direction.

[0064] In the state in which the cap 115 protects the
tip end portion 112a of the writing medium 112, the en-
gaging protruding portion 114b of the slide member 114
is at the terminal position of the second linear passage
121b. When the operating member 116 is operated to
advance from this state, the engaging protruding portion
114b starts from the second linear passage 121b, and
advances, and thereafter the engaging protruding portion
114b moves along the second cam passage 121d. When
the operating member 116 is retreated where the engag-
ing protruding portion 114b advances to the second cam
passage 121d, the engaging protruding portion 114b
moves along the second cam passage 121d, and reach-
es the terminal position of the first linear passage 121a.
Following the movement of this slide member 114, the
cap 115 linearly advances and separates from the tip end
portion 112a of the writing medium 112, and thereafter
rotates and moves into the hollow 118. In this way, the
tip end portion 112a of the writing medium 112 isreleased
from the cap 115 and is used for writing.

[0065] When the operating member 116 is advanced
again from this state, the engaging protruding portion
114b of the slide member 114 starts from the terminal
position of the first linear passage 121a and advances,
and thereafter moves along the first cam passage 121c.
When the operating member 116 is retreated where the
engaging protruding portion 114b advances to the first
cam passage 121c, the engaging protruding portion 114b
moves along the first cam passage 121c, and the engag-
ing protruding portion 114b moves to the second linear
passage 121b from the first cam passage 121c and
reaches the terminal position of the second linear pas-
sage 121b. Following the movement of the slide member
114, the cap 115 linearly advances and separates from
the hollow 18, thereafter rotates, further linearly retreats,
and can cover the tip end portion 112a of the writing me-
dium 112. Though not shown, a flat packing or the like
may be attached inside the cap 115 to enhance sealing
properties when covering the tip end portion 112a of the
writing medium 112.

[0066] In this way, the slide member 114 and the cap
115 can be automatically rotated in accordance with the
movement of the slide member 114 in the axial direction
by the controller constituted of the cam surface 121 and
the engaging protruding portion 114b.

[0067] Fig. 16 shows still another embodiment. In Fig.
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16, a front end portion is not shown since it is the same
as in Fig. 10. In this example, an operating member 116’
is integrally mounted to a rear end of the slide member
114. A slide cap 122 is fitted onto a rear end of the holder
110, and an elastic member 124 for biasing the slide cap
122 and the holder 110 in the direction to separate from
each other is interposed between the slide cap 122 and
the holder 110. The operating member 116’ penetrates
through a through-hole 122b formed in arear end surface
122a of the slide cap 122 and engaged with the rear end
surface 122a. The operating member 116’ and the slide
member 114 are always biased rearward with respect to
the holder 110 by the elastic member 124. After the op-
erating member 116’ is pressed forward together with
the slide cap 122 and the operating member 116’ is
swung around the through-hole 122b, the force is re-
leased, whereby the cap 115 can be moved from the
sealed state of the tip end portion 112a of the writing
medium 112 to the seal released state, or from the seal
released state of the tip end portion 112a of the writing
medium 112 to the sealed state as in the previous em-
bodiment. In both the sealed state and seal released
state, the cap 115 is biased rearward, and therefore the
tip end portion 112a of the writing medium 112 can be
reliably sealed in an airtight state, or can reliably housed
in the hollow 118.

[0068] Fig. 20 to Fig. 22 show the drawings showing
still another embodiment. In this embodiment, the slide
cap 122 in the embodiment shown in Fig. 16 becomes
an operating member 116", and he operating member
116" becomes a rear end knock member mounted to a
rear end portion of the holder 110. The operating member
116" is rotatably connected to the rear end of the slide
member 114. An elastic member 124 for biasing the op-
erating member 116" and the holder 110 in the direction
to separate both of them from each other is interposed
between the operating member 116" and the holder 110.
Thus, the operating member 116" and the slide member
114 are always biased rearward with respectto the holder
110 by the elastic member 124.

[0069] An engaging protruding portion 114b is formed
at the slide member 114, while the cam surface 120 is
formed on an outer peripheral surface of a rear portion
of the housing portion 112b of the writing medium 112,
and the controller is constructed by the cam surface 120
and the engaging protruding portion 114b. This controller
can have the same construction as shown in Fig. 14. If
the length of the writing medium 112 is short, it is suitable
to extend the first linear passage 120a to the rear end of
the writing medium 112 and open it at a rearmost end,
sothatwhen the slide member 114 retreats, the engaging
protruding portion 114b gets out of thefirstlinear passage
120a from the rearmost end of the first linear passage
120a, and can move rearward from the writing medium
112. Alternatively, the controller can be one same as the
controller shown in Fig. 15 or Fig. 19.

[0070] Thefrontend ofthe slide member 114 protrudes
to an outside of the holder 110, and the cap 115 provided
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at a front end portion of the slide member 114 is not
housed in the holder 110 in the seal released state of the
tip end portion 112a of the writing medium 112, and is
disposed beside a reduced diameter portion 110e of the
tip end portion of the holder 110.

[0071] When the force is released after the operating
member 116" is pressed forward, the cap 115 can be
moved to the seal released state from the sealed state
of the tip end portion 112a of the writing medium 112, or
to the sealed state from the seal released state of the tip
end portion 112a of the writing medium 112 as in the
previous embodiment.

[0072] For example, when the operating member
116" is advanced in the state shown in Fig. 20, the en-
gaging protruding portion 114b of the slide member 114
moves along the cam passage formed by the cam surface
120 by the controller, and the slide member 114 and the
cap 115 advance and rotate, and thereafter retreat. The
cap 115 rotates, and thereby moves from the eccentric
state beside the writing medium 112 to the concentric
position and can cover the tip end portion 112a of the
writing medium 112 (Fig. 21).

[0073] When the operating member 116" is advanced
again, by the controller, the engaging protruding portion
114b of the slide member 114 moves along the cam pas-
sage formed by the cam surface 120, and the slide mem-
ber 114 and the cap 115 advance and rotate, and there-
after retreat. After the cap 115 rotates and thereby gets
out of the tip end portion 112a of the writing medium 112,
the cap 115 becomes eccentric and returns to the state
where the cap 115 is beside the writing medium 112.
[0074] In each of the above embodiments, the slide
member 114 is rotated by the operation of hand and fin-
gers to the operating member 116, or by the controller
114b, 114’b, 120, 120’ and 121, but the present invention
is not limited to this, and when the slide member 114 is
constructed by a flexible material, the slide member 114
itself bends and deforms instead of the slide member 114
rotating, and thereby the cap 115 can be rotated between
the concentric position with the tip end portion 112a of
the writing medium 112 and the eccentric position to the
tip end portion 112a of the writing medium 112.

[0075] In some of the above embodiments, the cap
115 and the operating member 116 are formed integrally
with the slide member 114, but the present invention is
not limited to this, and it is possible to couple the cap 115
or the operating member 116 as a separate component
to the slide member 114 by optional coupling means.
Connection of the cap 115 or the operating member 116
and the slide member 114 is not limited to integral con-
nection, but may be the connection in the range in which
the operating member 116 or the cap 115 can move fol-
lowing the movement of the slide member 114 in the axial
direction.

[0076] Whiletheinvention has beendescribedinterms
of several preferred embodiments, those skilled in the
art will recognize that the invention can be practiced with
modification within the spirit and scope of the appended
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claims.

Claims

1.

An instrument comprising:

a holder for holding a medium;

a cap capable of covering a tip end portion of
the medium;

an operating member provided to be capable of
knocking with respect to the holder to attach and
detach the cap; and

a rotational transform mechanism connecting
cap to the operating member;

wherein the rotational transform mechanism ad-
vances the cap in accordance with one knock
of the operating member in the axial direction,
the rotational transform mechanism then rotates
the cap around an axis parallel to the axial di-
rection, and then retreats the cap; and

wherein with each knock of the operating mem-
ber, a state in which the cap covers the tip end
portion of the medium and a state in which the
cap allows the tip end portion of the medium to
be exposed are switchable.

The instrument according to claim 1, wherein said
rotational transform mechanism comprises a knock
cam connected to said operating member and unro-
tatable but movable in the axial direction in a slide
axial hole provided in the holder, a cam body provid-
ed on an inner peripheral surface of the slide axial
hole and having a cam surface facing to a front and
inclined in an axial direction, a rotary cam connected
to said cap and movable in an axial direction with
respect to the slide axial hole inside the slide axial
hole, and an elastic member for biasing the rotary
cam rearward,

wherein the knock cam has a cam surface facing to
the front and inclined in the axial direction, and rota-
tion of the rotary cam is guided by the cam surfaces
of the knock cam and the cam body.

The instrument according to claim 1 or 2, wherein
the cap rotates 180 degrees in accordance with one
knock operation of said operating member.

The instrument according to any one of claims 1 to
3, wherein the holder is provided with a hollow por-
tion, which houses at least a part of cap in a state in
which the cap allows the tip end portion of the me-
dium to be exposed, at a tip end portion of said hold-
er.

An instrument including:

a holder for holding a medium;
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a tip end portion of which is protruded forward
from the holder;

aslide member provided in the holder to be mov-
able in an axial direction;

a cap connected to a tip end portion of the slide
member so as to cover a tip end portion of the
medium; and

an operating portion connected to the slide
member and movable in the axial direction so
as to be operated from an outside of the holder.

The instrument according to claim 5, wherein a hol-
low portion for housing said cap is provided in the
vicinity of a tip end portion of the holder.

The instrument according to claim 5 or 6, further in-
cluding an elastic member for biasing the slide mem-
ber rearward with respect to the holder.

The instrument according to any one of claims 5 to
7, wherein a controller for rotating the slide member
and the cap in accordance with the movement in the
axial direction of the slide member is provided be-
tween one of the holder and the medium and the
slide member.

The instrument according to claim 8, wherein said
controller comprises a cam surface provided on the
holder, and the engaging protruding portion provided
on the slide member to work in cooperation with the
cam surface.

The instrument according to any one of claims 5 to
9, wherein the operating portion includes a side
knock member mounted to a side portion of the hold-
er.

The instrument according to any one of claims 5 to
9, wherein said operating portion includes arear end
knockmember mounted to a rear end portion of the
holder.

The instrument according to any one of claims 1 to
11, wherein a curved surface portion is provided on
the tip end portion of the medium to keep sealing
properties between the tip end portion and the cap.
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