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DESCRIPTION 

WRITING INSTRUMENT 

5 TECHNICAL FIELD 

[0001] 

The present invention relates to a writing instrument. 	Specifically, it relates 

to a thermochromic writing instrument having a writing body storing a thermochromic 

ink therein, having a front end of the writing body provided with a nib capable of 

10 ejecting the thermochromic ink, storing the writing body longitudinally movably in a 

barrel, and configuring the nib of the writing body capable of appearing from a front 

end hole of the barrel. 

BACKGROUND ART 

15 [0002] 

Patent Document 1 discloses a thennochromic writing instrument storing a 

writing body longitudinally movably in a barrel, provided with an operation unit on an 

outer surface of the barrel, configuring a nib of the writing body capable of appearing 

from a front end hole of the barrel by operating the operation unit, storing a 

20 thermochromic ink inside the writing body, provided with a nib capable of ejecting the 

thermochromic ink at a front end of the writing body, and provided with a friction unit, 

on an outer surface of the barrel, rubbing handwriting in the thermochromic ink and 

capable of thermally changing the color of the handwriting by frictional heat generated 

at that time. 

25 [0003] 

In Patent Document 1 above, in a case of providing a friction unit in an 

operation unit at a rear end of the barrel in a type to push the operation unit forward, 

when friction operating using the friction unit, there is a risk of moving the operation 

unit forward by a written surface and thus not allowing a stable friction operation. 	In 

30 particular, when adopting an appearance mechanism of a type of push operating the 

operation unit forward (so-called double knock type) for both a nib projection operation 

and a nib retraction operation and also providing the friction unit in the operation unit, 

there is a risk of longitudinally shaking an operation body in a nib projection condition 

and thus not allowing a stable friction operation. 

35 [0004] 

Fig. 12 in Patent Document I discloses a configuration provided with a tubular 
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operation unit longitudinally movably, provided with a projected clip, capable of 

sandwiching a pocket or the like, on an outer surface of the tubular operation unit, and 

provided with a friction unit on an outer surface at the rear end of the tubular operation 

unit. 	However, since a thermochromic writing instrument of this configuration pushes 

5 the friction unit at the time of a nib appearance operation, there is a risk of 

contaminating the friction unit with hand grime and the like. 	Then, in a case of 

rubbing handwriting in a thermochromic ink with the friction unit in a contaminated 

condition, there is a risk of contaminating the written surface (for example, paper 

surface) having the handwriting. 

10 [0005] 

Fig. 15 in Patent Document 1 discloses a configuration provided with an 

appearance mechanism of a configuration to put from a nib retraction condition into a 

nib projection condition (so-called side sliding multi-cartridge type) by having an 

operation unit projected radially outward from a side wall of a barrel and by push 

15 operating the operation unit forward against a backward bias, and provided with a 

friction unit on an outer surface at a rear end of the barrel. 	However, in a 

thermochromic writing instrument of this configuration, when putting from a nib 

projection condition into a nib retraction condition (when releasing the nib projection 

condition), an operation body attached to another writing body has to be operated. 

20 Therefore, a plurality of operation bodies (that is, a plurality of projections) is required 

to be provided, and the degree of freedom for appearance design is reduced. 	Further, 

when the barrel is provided with a clip capable of sandwiching a pocket or the like, 

projections increase even more and the degree of freedom for appearance design is 

reduced. 

25 Patent Document 1: WO 2008/105227 publication 

DISCLOSURE OF THE INVENTION 

[0006] 

The present invention is to solve the conventional problems and it is an object 

30 of the present invention to provide a thennochromic writing instrument enabling a 

stable friction operation using a friction unit, and further possible to avoid 

contaminating the friction unit with hand grime and the like, and moreover increasing 

the degree of freedom for appearance design. 

[0007] 

35 In addition to above, it is an object of the present invention to provide a 

thermochromic writing instrument exhibiting the following actions and effects: 
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(1) a user can easily learn an operation method, and the operation method is simple; 

(2) a clip body can easily be inserted into a slide hole; 

(3) the entire barrel can be avoided to become unnecessarily long; 

(4) even when gripping near the clip body in a nib projection condition, a stable friction 

5 operation is possible; 

(5) as a sandwiching performance of the clip body improves, a wobble of the clip body 

can be prevented; and 

(6) when putting from a nib projection condition into a nib retraction condition, the 

impact applied to a writing body can be alleviated. 

10 [0008] 

To achieve the above objects, a thermochromic writing instrument according to 

an embodiment of the present invention is configured with: a writing body, storing a 

thermochromic ink therein, stored in a barrel; an operation body provided in the barrel 

to be operated to longitudinally move the writing body ; a nib of the writing body 

15 configured to be capable of appearing from a front end of the writing instrument, 

wherein the writing instrument further includes a friction unit, rubbing handwriting in 

the thermochromic ink and capable of thermally changing the color of the handwriting 

by frictional heat generated at that time, and at least one clip body as the operation body, 

the friction unit is provided at a rear end of the barrel, and the clip body is provided in 

20 an area other than the rear end of the barrel. 

[0009] 

In addition, to achieve the above objects, a writing instrument according to 

another embodiment of the present invention is configured with: a writing body stored 

in a barrel; an operation body provided in the barrel to be operated to longitudinally 

25 move the writing body; and a nib of the writing body configured to be capable of 

appearing from a front end of a writing instrument, wherein the writing instrument 

further includes at least one clip body as the operation body, a longitudinally extending 

slide hole provided in a side wall of the barrel, and an appearance mechanism putting 

the nib of the writing body from a retraction condition into a projection condition by 

30 slide operating the clip body placed in the slide hole forward, and the barrel includes a 

plurality of components capable of being coupled to each other, a first or second long 

hole longitudinally extending and opened forward or backward is provided respectively 

on respective side walls of two of the components configuring the barrel, and when 

coupling the two components, the first and second long holes form the slide hole in 

35 communication with each other. 

[0010] 
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Further, to achieve the above objects, a writing instrument according to still 

another embodiment of the present invention is configured with: a writing body stored 

in a barrel; an operation body provided in the barrel to be operated to longitudinally 

move the writing body; and a nib of the writing body configured to be capable of 

5 appearing from a front end of a writing instrument, wherein the writing instrument 

further includes a longitudinally extending slide hole provided in a side wall of the 

barrel and an appearance mechanism putting the nib of the writing body from a 

retraction condition into a projection condition by slide operating the operation body 

placed in the slide hole forward, the bane! includes therein, as the appearance 

10 mechanism, a plurality of longitudinally extending cam teeth and cam grooves 

alternately placed along a circumferential direction, a rotary member having a plurality 

of projected ribs rotatably placed in a rear of the writing body and capable of alternately 

engaging with the cam teeth or the cam grooves, another plurality of cam teeth provided 

in the operation body and turning the rotary member, and an biasing member biasing the 

15 writing body bacicward, the operation body is provided with a longitudinally extending 

stem stored in the barrel, and the stem and the rotary member are locked to each other in 

a condition having longitudinal allowance, and by slide operating the operation body 

forward against a biasing force of the biasing member, the projected ribs are alternately 

engaged with the cam teeth or the cam grooves at longitudinally different positions to 

20 alternately put the nib of the writing body in the projection condition or the retraction 

condition. 

[0011] 

25 

Herein, "front" means a nib side, and "rear" means the other side. 	In addition, 

herein, "a nib retraction condition" means a condition of a nib refracted into a barrel, 

and "a nib projection condition" means a condition of a nib projecting outward from a 

front end of the barrel. Still herein, "a nib retraction operation" means an operation of 

putting from a nib projection condition into a nib retraction condition, and "a nib 

projection operation" means an operation of putting from a nib retraction condition into 

a nib projection condition. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

Fig. 1 is a side view illustrating a nib retraction condition in First Embodiment 

of the present invention. 

35 Fig. 2 is a front view of Fig. 1. 

Fig. 3 is a side view illustrating a nib projection condition of Fig. 1. 
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Fig. 4 is a longitudinal sectional view of Fig. 1. 

Fig. 5 is an enlarged longitudinal sectional view of a front barrel of Fig. 1. 

Fig. 6 is an enlarged longitudinal sectional view of an intermediate barrel of 

Fig. 1 and an enlarged side view of a rotary member thereof. 

5 Fig. 7 is an enlarged longitudinal sectional view of a rear barrel of Fig. 1 and 

an enlarged side view of a friction unit thereof. 

Fig. 8 is an enlarged side view of a clip body of Fig. 1. 

Fig. 9 is an enlarged longitudinal sectional view illustrating another 

embodiment of a clip body of the present invention. 

10 Fig. 10 is an explanatory chart illustrating discoloration behaviors of a 

thermochromic ink. 	 . 

Fig. 11 is a side view illustrating a nib retraction condition in Second 

Embodiment of the present invention. 

Fig. 12 is a front view of in Fig. 11. 

15 Fig. 13 is a side view illustrating a nib projection condition of Fig. 11. 

Fig. 14 is a longitudinal sectional view of Fig. 11. 

Fig. 15 is an enlarged sectional view of Fig. 14 taken on an A-A line. 

Fig. 16 is an enlarged sectional view of Fig. 14 taken on a B-B line. 

Fig. 17 is a longitudinal sectional view of the nib projection condition of Fig. 

20 11. 

Fig. 18 is an enlarged longitudinal sectional view of a front barrel of Fig. 11. 

Fig. 19 is an enlarged front view of an intermediate barrel of Fig. 11. 

Fig. 20(a) is a sectional view taken on a C-C line in Fig. 19, 20(b) is a sectional 

view taken on a D-D line in Fig. 19, 20(c) is a sectional view taken on an E-E line in 

25 Fig. 19, and 20(d) is a sectional view taken on an F-F line in Fig. 19. 

Fig. 21 is an enlarged longitudinal sectional view of the intermediate barrel of 

Fig. 11. 

Fig. 22 is an enlarged front view of a rear barrel of Fig. 11. 

Fig. 23 is a sectional view taken on a G-G line in Fig. 22. 

30 Fig. 24 is an enlarged longitudinal sectional view of the rear barrel of Fig. 11. 

Fig. 25 is an enlarged longitudinal sectional view illustrating a condition of 

attaching the rear barrel and a friction unit of Fig. 11. 

Fig. 26 is an enlarged front view of principal parts omitting a clip body of Fig. 

11. 

35 Fig. 27 is an enlarged longitudinal sectional view of the clip body of Fig. 11. 

Fig. 28 is an enlarged side view of a clip body main part eliminating a 
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cylindrical body of the clip body of Fig. 11. 

Fig. 29 is an enlarged front view of the cylindrical body of the clip body of Fig. 

11. 

Fig. 30 is an enlarged plan view of the cylindrical body of the clip body of Fig. 

5 11. 
Fig. 31 is an enlarged longitudinal sectional view of the cylindrical body of the 

clip body of Fig. 11. 

Fig. 32 is an enlarged front view of a rotary member of Fig. 11. 

Fig. 33 is an enlarged longitudinal sectional view of the rotary member of Fig. 

10 11. 
Fig. 34 is an exploded view illustrating the clip body main part, the cylindrical 

body, the rotary member, the intermediate barrel, and the rear barrel of Fig. 11. 

Fig. 35 is an enlarged longitudinal sectional view of principal pails in the nib 

projection condition (Fig. 17) of Fig. 11. 

15 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] 

Overall Description 

To achieve the above objects, a thermochromic writing instrument according to 

20 an embodiment of the present invention is configured with: a writing body, storing a 

thennochromic ink therein, stored in a barrel; an operation body provided in the barrel 

to be operated to longitudinally move the writing body; a nib of the writing body 

configured to be capable of appearing from a front end of the writing instrument, 

wherein the writing instrument further includes a friction unit, rubbing handwriting in 

25 the thennochromic ink and capable of thermally changing the color of the handwriting 

by frictional heat generated at that time, and at least one clip body as the operation body, 

the friction unit is provided at a rear end of the barrel, and the clip body is provided in 

an area other than the rear end of the barrel. 

[0014] 

30 According to the above configuration, the friction unit is provided at the rear 

end of the barrel independently of the clip body (operation body), so that the friction 

unit does not move forward . during a friction operation, and the friction operation 

using the friction unit becomes stable. 	In addition, since it is not required to touch the 

friction unit during a nib appearance operation, it is possible to avoid contamination of 

35 the friction unit with hand grime and the like. 

[0015] 
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It is preferred to configure the thermochromic writing instrument of the present 

invention such that the writing instrument includes only a single of the clip body as the 

operation body, and by operating the single clip body, the nib of the writing body is 

enabled to be put in a projection condition and a retraction condition. 

5 [0016] 

According to the above configuration, the nib appearance operation can be 

carried out with the single clip body, and it is not required to provide a plurality of 

operation bodies (that is, a plurality of projections) in the barrel. 	Further, the clip body, 

which is the operation body, also serves as a clip capable of sandwiching a pocket or the 

10 like, so that the projections as the operation body can be eliminated for appearance, 

which increases the degree of freedom for designing the thermochromic writing 

instrument to enable obtaining a neat appearance. 

[0017] 

In the thermochromic writing instrument of the present invention described 

15 above, the barrel may also include a plurality of components capable of being coupled 

to each other, and in this case, a portion including the rear end of the barrel may also 

include a rear barrel as the components and the rear end of the rear barrel may also have 

a configuration provided with the friction unit. 	That is, the barrel configuring the 

present thermochromic writing instrument may be one tubular body and may also be a 

20 plurality of components coupled to each other to make a tubular body. 

[0018] 

It is preferred to configure the thermochromic writing instrument of the present 

invention such that a longitudinally extending slide hole is provided in a side wall of the 

barrel and the writing instrument further includes an appearance mechanism putting the 

25 nib of the writing body from a retraction condition into a projection condition by slide 

operating the clip body placed in the slide hole forward. 

[0019] 

According to the above configuration, by slide operating the clip body forward, 

the nib can be put in a projection condition and in a retraction condition (appearance 

30 mechanism of so-called double knock type), so that the operation method is simple and 

a user can easily learn the operation method. 

[0020] 

It is preferred to configure the thermochromic writing instrument of the present 

invention such that the barrel includes two or more components capable of being 

35 coupled to each other, a first or second longitudinally extending long hole having an 

open front or rear end is provided respectively on respective side walls of two of the 
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components configuring the barrel, and when coupling the two components, the first 

and second long holes form the slide hole in communication with each other. 

[0021] 

5 	for 

According to the above configuration, in a case of forming the slide hole with, 

example, the first long hole opened backward and the second long hole opened 

forward, when coupling the two of the components configuring the barrel (that is, when 

forming the slide hole), an attachment portion of the clip body can easily be inserted 

into the slide hole via the open ends of the first and second long holes, which enables to 

efficiently assembly the clip body and the barrel. 

10 	[0022] 

It is preferred to configure the thermochromic writing instrument of the present 

invention such that each side wall of the two components configuring the barrel is 

coupled to each other so as to overlap radially with each other, and the first and second 

long holes form the slide hole in communication with each other in a condition radially 

15 	overlapping with each other. 

[0023] 

According to the above configuration, the first and second long holes are 

communicated with each other in a condition radially overlapping with each other, so 

that it is possible to avoid the entire barrel becoming unnecessarily long. 	That is, the 

20 	overlapped portions of the first and second long holes do not affect the entire length of 

the slide hole. 	The "radially overlapping" configuration is described later in detail 

with a specific example. 

[0024] 

It is more preferred to configure the thermochromic writing instrument of the 

25 	present invention such that the clip body is assembled with the slide hole through the 

steps of: inserting a base portion of the clip body into the first long hole provided in one 

of the components configuring the barrel; and forming the slide hole by, while inserting 

the base portion of the clip body into the second long hole provided in another of the 

components configuring the barrel, coupling the other component to the one component 

30 	to communicate the second long hole with the first long hole. 

[0025] 

According to the above configuration, in addition to being enabled to easily 

insert the clip body into the slide hole, it becomes possible to easily carry out alignment 

of the first and second long holes and coupling of one component to another component 

35 	using the base portion of the clip body inserted into the first long hole as a guide. 

[0026] 
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It is preferred to configure the thermochromic writing instrument of the present 

invention such that the writing instrument includes a cam mechanism in the barrel as the 

appearance mechanism, the cam mechanism includes a cam and a projection capable of 

alternately engaging with each other at longitudinally different positions, and by slide 

5 operating the clip body forward, the cam and the projection are alternately engaged with 

each other atlongitudinally different positions to alternately put the nib of the writing 

body in the projection condition or the retraction condition. 

[0027] 

10 

More preferably, it may also be configured such that the barrel includes therein, 

as the appearance mechanism, a plurality of longitudinally extending cam teeth and cam 

grooves alternately placed along a circumferential direction, a rotary member having a 

plurality of projected ribs rotatably placed in a rear of the writing body and capable of 

alternately engaging with the cam teeth or the cam grooves, another plurality of cam 

teeth provided in the clip body and turning the rotary member, and an biasing member 

15 biasing the writing body backward, and by slide operating the clip body forward against 

a biasing force of the biasing member, the projected ribs are alternately engaged with 

the cam teeth or the cam grooves to alternately put the nib of the writing body in the 

projection condition or the retraction condition. 

[0028] 

20 According to such configuration, utilizing the cam mechanism, an appearance 

mechanism of a double knock type can be configured that can put the nib in a projection 

condition and in a retraction condition only by slide operating the clip body forward, 

and thus the operation method of the present thermoclu-omic writing instrument 

becomes extremely simple and a user can easily learn the operation method. 

25 [0029] 
It is preferred to configure the present themochrornie writing instrument such that 

the clip body is stored in the barrel and having a longitudinally extending stein, and the 

stein and the rotary member are locked to each other in a condition having longitudinal 

allowance. 
30 [0030] 

According to such configuration, the stem of the clip body and the rotary 

member are locked together in a condition having longitudinal allowance, so that a 

backward movement of the clip body moved forward of the slide hole is inhibited in the 

nib projection condition (that is, in a case of engaging the cam teeth with the projected 

35 ribs in the front). 	As a result, in a case of carrying out a friction operation in the nib 

projection condition, even when gripping near the clip body, the clip body does not 
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move inadvertently and a stable friction operation is enabled. 

[0031] 
It is preferred to configure the present thermochromic writing instrument such 

that a longitudinally extending guide groove is formed on the outer surface of the ban-el 

5 forward of the slide hole, a projected bump is provided on a front inner surface of the clip 

body, and the bump longitudinally slides in the guide groove in association with a 

longitudinal movement of the clip body. 
[0032] 

According to the above configuration, since the. bump slides along the guide 

10 groove to guide the clip body longitudinally when slide operating the clip body, a lateral 

(circumferential) wobble of the clip body can be prevented. 	In addition, when the clip 

body sandwiches a sandwiched object, such as a pocket of clothing or a pocket book, 

the sandwiched object is sandwiched between the bump and the guide groove, so that 

the sandwiching performance of the clip body improves. 

15 [0033] 

It is preferred to configure the present thennochromic writing instrument such 

that the friction unit is made with an elastic material, and a portion of the friction unit 

abuts on the clip body in a nib retraction condition. 

20 [0034] 

According to the above configuration, since the clip body moved backward of 

the slide hole 	abuts on the friction unit made with an elastic material when the nib is 

put from the projection condition into the nib retraction condition, the impact applied to 

the writing body at this time can be alleviated. 	As a result, it is enabled to prevent a 

25 back flow of the ink in the writing body and mixing of an air from the nib. 

[0035] 

The present therm:taxon-lie writing instrument is configured such that the friction 

unit is made with an elastic material and is fastened to the rear end of the ban-el or a rear 

end of the rear barrel by press fitting, engaging, screwing, fitting, adhesion, and two color 

30 molding, or an entire of the barrel or an entire of the rear barrel is formed with the elastic 

material as the friction unit. 
[0036] 

According to the above configuration, the friction unit can be fixed to the rear 

end of the ban-el sufficiently strongly, and thus the friction unit does not move 

35 backward or fall off during a friction operation, which makes a friction operation using 

the friction unit stable. 
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A description is given below to more specific embodiments <1> through <14> 

of the present invention with reference to reference numerals in Figs. 1 through 35. 

[0038] 

5 <1> 	A thermochromic writing instrument 1 according to First Embodiment is 

configured with: a thermochromic ink stored inside a writing body 9; a nib 91 capable 

of ejecting the thermochromic ink provided at a front end of the writing body 9; a barrel 

2 storing the writing body 9 longitudinally movably in a backwardly biased condition 

therein; and a front end hole 31 of the barrel 2 configured to allow the nib 91 of the 

10 writing body 9 to appear therefrom, wherein a longitudinally extending slide hole 21 is 

provided in a side wall of the barrel 2, a clip body 7 is projected radially outward from 

( the slide hole 21, the clip body 7 is configured to become longitudinally movable along 

the slide hole 21, the writing instrument further includes an appearance mechanism 

putting the nib 91 in a projection condition from the front end hole 31 of the barrel 2 by 

15 slide operating the clip body 7 forward from a nib retraction condition, and putting the 

nib 91 in the retraction condition by operating the clip body 7 from the nib projection 

condition, and a friction unit 10 rubbing handwriting in the thermochromic ink and 

capable of thermally changing the color of the handwriting by frictional heat generated 

at that time is provided at a rear end of the barrel 2. 

20 [0039] 

In the thermochromic writing instrument 1 according to First Embodiment, the 

friction unit 10 is provided at the rear end of the barrel 2, so that the backward 

movement of the friction unit 10 is inhibited during a friction operation, and thus a 

stable friction operation is enabled using the friction unit 10. 	In addition, in the 

25 thennochromic writing instrument 1 according to First Embodiment, the clip body 7 is 

provided with the operation unit for a nib appearance operation and the friction unit 10 

is independent of the clip body 7 (operation unit), so that the clip body 7, not the friction 

unit 10, is operated when appearing the nib 91, and thus contamination of the friction 

unit 10 with hand grime and the like can be avoided. 	Still in addition, although the 

30 thennochromic writing instrument 1 according to First Embodiment is provided with 

the clip body 7 on the outer surface of the barrel 2, there are less projections compared 

with a thennochromic writing instrument of a conventional side sliding multi-cartridge 

type, and the degree of freedom for appearance design increases to allow obtaining a 

neat appearance. 

35 [0040] 

In the present invention, the clip body 7 is capable of sandwiching a 
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5 

sandwiched object, such as a pocket of clothing or a pocket book, between it and the 

outer surface of the barrel 2. 	In the present invention, the friction unit 10 may have a 

configuration of fixing the friction unit 10 to the rear end of the barrel 2 at least during a 

friction operation, and the friction unit 10 may also have a configuration, for example, 

of appearing from the rear end of the barrel 2 by an operation other than the nib 

appearance operation. 	In the present invention, to operate the clip body 7 from the nib 

projection condition means an operation of releasing the nib projection condition, and 

may include, for example, to slide operate the clip body 7 forward, to push operate the 

clip body 7 radially inward, or to rotation operate the clip body 7. 	In the present 

10 invention, during a friction operation means the time period of friction operating using 

the friction unit 10. 	During the friction operation, it may be either in the nib projection 

condition or the nib retraction condition. 

[0041] 
<2> 	A thermochromic writing instrument 1 according to Second Embodiment is 

15 configured such that, in the writing instrument 1 of the first invention, the appearance 

mechanism is a side sliding appearance mechanism using a rotary cam mechanism, 

includes a cam 41 formed on an inner surface of the barrel 2, a rotary member 6 

engaged With the cam 41 and abutting on a rear end of the writing body 9, the clip body 

7 provided with cam teeth 73a, 74a engaged with the rotary member 6, and an biasing 

20 member 8 stored in the barrel 2 and biasing the writing body 9 backward, and is a type 

of slide operating the clip body 7 forward for both a nib projection operation and a nib 

retraction operation. 

[0042] 

The thermochromic writing instrument 1 according to Second Embodiment has 

25 the appearance mechanism of a side sliding appearance mechanism using a rotary cam 

mechanism and both the nib projection operation and the nib retraction operation are the 

type of slide operating the clip body 7 forward (appearance mechanism of so-called 

double knock type), and thus the operation method is simple and a user can easily learn 

the operation method. 

30 [0043] 

<3> 	A thermochromic writing instrument 1 according to Third Embodiment is 

configured such that, in the thermochromic writing instrument I of the first or second 

invention, the barrel 2 includes a front barrel 3, an intermediate barrel 4 coupled to a 

rear end of the front barrel 3, and a rear barrel 5 coupled to a rear end of the 

35 intermediate barrel 4, a front end hole 31 allowing the nib 91 to appear is provided at a 

front end of the front barrel 3, a cam 41 is provided on an inner surface of the 
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intermediate barrel 4, a first long hole 44 opened backward and longitudinally extending 

is provided at the rear end of the intermediate barrel 4, a second long hole 51 opened 

forward and longitudinally extending is provided with at a front end of the rear barrel 5, 

the rear end of the intermediate barrel 4 and the front end of the rear barrel 5 are 

5 coupled to communicate the first long hole 44 with the second long hole 51, the slide 

hole 21 is formed in the side wall of the banel 2 by the first long hole 44 and the second 

long hole 51, and the friction unit 10 is provided at a rear end of the rear barrel 5. 

[0044] 

The thermochromic writing instrument 1 according to Third Embodiment has 

10 the slide hole 21 formed by the first long hole 44 opened backward and the second long 

hole 51 opened forward, so that the clip body 7 can be inserted into the first long hole 

44 and the second long hole 51 when coupling the intermediate barrel 4 and the rear 

barrel 5 (that is, when forming the slide hole 21) and the clip body 7 can easily be 

inserted into the slide hole 21, which enables easy insertion and assembly of the clip 

15 body 7 and the barrel 2. 

[0045] 

<4> 	A thermochromic writing instrument 1 according to Fourth Embodiment is 

configured such that, in the thermochromic writing instrument 1 of the third invention, a 

side wall of the intermediate barrel 4 and a side wall of the rear barrel 5 are coupled to 

20 radially overlap with each other, and the first long hole 44 and the second long hole 51 

are radially communicated with each other. 

[0046] 

The thermochromic writing instrument 1 according to Fourth Embodiment has 

the side wall of the intermediate barrel 4 and the side wall of the rear barrel 5 coupled to 

25 

30 

each other so as to overlap radially with each other and has the first long hole 44 and the 

second long hole 51 so as to communicate with each other radially, so that it is possible 

to avoid the entire barrel 2 from becoming unnecessarily long. 	In the present invention, 

to have the side wall of the intermediate barrel 4 and the side wall of the rear barrel 5 

coupled to each other so as to overlap radially with each other may include, for example, 

a configuration of coupling (for example, fitting or screwing) the outer surface of the 

side wall of the intermediate barrel 4 and the inner surface of the side wall of the rear 

barrel 5 so as to overlap radially, or a configuration of coupling (for example, fitting or 

screwing) the inner surface of the side wall of the intermediate barrel 4 and the outer 

surface of the side wall of the rear barrel 5 so as to overlap radially. 	The configuration 

35 of coupling the side wall of the intermediate barrel 4 and the side wall of the rear barrel 

5 so as to overlap radially with each other may be a configuration of coupling at least a 
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portion of the side wall of the intermediate barrel 4 and a portion of the side wall of the 

rear barrel 5 so as to overlap radially with each other. 

[0047] 

<5> 	A thermochromic writing instrument 1 according to Fifth Embodiment is 

5 configured such that, in the thermochromic writing instrument 1 of the second, third, or 

fourth invention, the clip body 7 has a longitudinally extending stem 73 stored in the 

barrel 2, and the stem 73 and the rotary member 6 are longitudinally locked in a 

condition being rotatable to each other and having longitudinal allowance to each other. 

[0048] 

10 In the thennochromic writing instrument 1 according to Fifth Embodiment, the 

clip body 7 has the longitudinally extending stem 73 stored in the barrel 2 and the stern 

73 and the rotary member 6 are longitudinally locked in a condition of being rotatable to 

each other and having longitudinal allowance to each other, so that in the nib projection 

condition, the rotary member 6 is locked with the cam teeth 41a of the cam 41 and a 

15 backward movement of the rotary member 6 is inhibited and also an inadvertent 

longitudinal movement of the clip body 7 is suppressed. 	As a result, even when 

gripping near the clip body 7 in the nib projection condition, a stable friction operation 

is enabled. 

[0049] 

20 <6> 	A thermochromic writing instrument 1 according to Sixth Embodiment is 

configured such that, in the thermochromic writing instrument 1 of any of the first 

through fifth inventions, a longitudinally extending guide groove 48 is formed on an 

outer surface of the barrel 2 forward of the slide hole 21, a projected bump 71a is 

provided on a front inner surface of the clip body 7, and the bump 71a longitudinally 

25 slides in the guide groove 48 in association with a longitudinal movement of the clip 

body 7. 

[0050]  
In the thennochromic writing instrument 1 according to Sixth Embodiment, the 

longitudinally extending guide groove 48 is formed on the outer surface of the barrel 2 

30 forward of the slide hole 21, the front inner surface of the clip body 7 is provided with 

the projected bump 71a, and in association with the longitudinal movement of the clip 

body 7, the bump 71a slides longitudinally in the guide groove 48, so that the 

sandwiching performance of the clip body improves and also a lateral (circumferential) 

wobble of the clip body 7 can be prevented. 

35 [0051] 

<7> 	A thermochromic writing instrument 1 according to Seventh Embodiment is 
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configured such that, in the thermochromic writing instrument 1 of any of the first 

through sixth inventions, the friction unit 10 is made with an elastic material, and a 

portion of the friction unit 10 abuts on the clip body 7 in the nib retraction condition. 

[0052] 

5 The thermochromic writing instrument 1 according to Seventh Embodiment 

has the friction unit 10 made with an elastic material and has a portion of the friction 

unit 10 abutting on the clip body 7 in a nib retraction condition, so that the writing body 

9 and the clip body 7 move backward due to the backward bias of die biasing member 8 

when putting from a nib projection condition into a nib retraction condition and the clip 

10 body 7 and the friction unit 10 made with an elastic material abut on each other, and 

thus the impact applied to the writing body 9 at the time can be alleviated. 	As a result, 

a back flow of the ink in the writing body 9 and mixing of an air from the nib 91 can be 

prevented. 

[0053] 

15 <8> 	A writing instrument I according to Eighth Embodiment is configured with: a 

writing body 9 stored in a barrel 2; an operation body provided in the barrel 2 to be 

operated to longitudinally move the writing body 9; and a nib 91 of the writing body 9 

configured to be capable of appearing from a front end of a writing instrument 1, 

wherein the writing instrument further includes at least one clip body 7 as the operation 

20 body, a longitudinally extending slide hole 21 provided in a side wall of the barrel 2, 

and an appearance mechanism putting the nib 91 of the writing body 9 from a retraction 

condition into a projection condition by slide operating the clip body 7 placed in the 

slide hole 21 forward, and the barrel 2 includes a plurality of components capable of 

being coupled to each other, a first or second long hole 44, 51 longitudinally extending 

25 and opened forward or backward is provided respectively on respective side walls of 

two of the components configuring the barrel 2, and when coupling the two components, 

the first and second long holes 44, 51 form the slide hole 21 in communication with 

each other. 

[0054] 

30 <9> 	A writing instrument 1 according to Ninth Embodiment is configured such that, 

in the writing instrument 1 according to Eighth Embodiment, each side wall of the two 

components configuring the barrel 2 is coupled to each other so as to overlap radially 

with each other, and the first and second long holes 44, 51 form the slide hole 21 in 

communication with each other in a condition radially overlapping with each other. 

35 [0055] 

<10> 	A writing instrument 1 according to Tenth Embodiment is configured such that 
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a portion including a rear end of the barrel 2 includes a rear barrel 5 as the components, 

and when coupling the rear barrel 5 to another of the components coupled to the rear 

barrel 5, the first and second long holes 44, 51 form the slide hole 21 in communication 

with each other. 

5 [0056] 

In the writing instrument 1 according to Eighth through Tenth Embodiments, 

the slide hole 21 is formed with the first long hole 44 and the second long hole 51 

opened forward or backward, so that the clip body 7 can easily be inserted into the slide 

hole 21. 	According to the above configuration, the first and second long holes 44, 51 

10 are communicated with each other in a condition radially overlapping with each other, 

so that it is possible to avoid the entire barrel 2 becoming unnecessarily long. 	That is, 

the overlapped portions of the first and second long holes 44, 51 do not affect the entire 

length of the slide hole 21. 

[0057] 

15 <11> 	A writing instrument 1 according to Eleventh Embodiment is configured with: 

a writing body 9 stored in a ban el 2, an operation body 7 provided in the barrel 2 to be 

operated to longitudinally move the writing body 9; and a nib 91 of the writing body 9 

configured to be capable of appearing from a front end of a writing instrument 1, 

wherein the writing instrument 1 further includes a longitudinally extending slide hole 

20 21 provided in a side wall of the barrel 2 and an appearance mechanism putting the nib 

91 of the writing body 9 from a retraction condition into a projection condition by slide 

operating the operation body 7 placed in the slide hole 21 forward, the barrel 2 includes 

therein, as the appearance mechanism, a plurality of longitudinally extending cam teeth 

41a and cam grooves 41b alternately placed along a circumferential direction, a rotary 

25 member 6 having a plurality of projected ribs 61 rotatably placed in a rear of the writing 

body 9 and capable of alternately engaging with the cam teeth 41a or the cam grooves 

41b, another plurality of cam teeth 73a provided in the operation body 7 and turning the 

rotary member 6, and an biasing member 8 biasing the writing body 9 backward, the 

operation body 7 is provided with a longitudinally extending stem 73 stored in the 

30 barrel 2, and the stem 73 and the rotary member 6 are locked to each other in a 

condition having longitudinal allowance, and by slide operating the operation body 7 

forward against a biasing force of the biasing member 8, the projected ribs 61 are 

alternately engaged with the cam teeth 41a or the cam grooves 41b at longitudinally 

different positions to alternately put the nib 91 of the writing body 9 in the projection 

35 condition or the retraction condition. 

[0058] 
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The writing instrument 1 according to Eleventh Embodiment has the 

appearance mechanism of a side sliding appearance mechanism using a rotary cam 

mechanism and both the nib projection operation and the nib retraction operation are the 

type of slide operating the operation body 7 forward (appearance mechanism of 

5 so-called double knock type), and thus the operation method is simple and a user can 

easily learn the operation method. 	In addition, the operation body 7 has the 

longitudinally extending stem 73 stored in the barrel 2 and the stein 73 and the rotary 

member 6 are longitudinally locked in a condition of being rotatable to each other and 

having longitudinal allowance to each other, so that in the nib projection condition, the 

10 rotary member 6 is locked with the cam teeth 41a of the cam 41 and a backward 

movement of the rotary member 6 is inhibited and also an inadvertent longitudinal 

movement of the operation body 7 is suppressed. 

[0059] 

<12> 	A writing instrument 1 according to Twelfth Embodiment is configured such 

15 that the barrel 2 includes a plurality of components capable of being coupled to each 

other, a first or second long hole 44, 51 longitudinally extending and opened forward or 

backward is provided respectively on respective side walls of two of the components 

configuring the barrel 2, and when coupling the two components, the first and second 

long holes 44, 51 form the slide hole 21 in communication with each other. 

20 [0060] 

In the writing instrument 1 according to Twelfth Embodiment, the slide hole 21 

is formed with the first long hole 44 and the second long hole 51 opened forward or 

backward, so that the stem 73 of the clip body 7 can easily be inserted into the slide hole 

21. 

25 [0061] 

<13> 	A writing instrument 1 according to Thirteenth Embodiment is configured such 

that each side wall of the two components configuring the barrel 2 is coupled to overlap 

radially with each other, and the first and second long holes 44, 51 form the slide hole 

21 in communication with each other in a condition radially overlapping with each 

30 other. 

[0062] 

The writing instrument 1 according to Thirteenth Embodiment has the side 

wall of the intermediate barrel 4 and the side wall of the rear barrel 5 coupled to each 

other so as to overlap radially with each other and has the first long hole 44 and the 

35 second long hole 51 so as to communicate with each other radially, so that it is possible 

to avoid the entire barrel 2 from becoming unnecessarily long. 	In the present invention, 



- 18 - 

to have the side wall of the intermediate barrel 4 and the side wall of the rear barrel 5 

coupled to each other so as to overlap radially with each other may include, for example, 

a configuration of coupling (for example, fitting or screwing) the outer surface of the 

side wall of the intermediate barrel 4 and the inner surface of the side wall of the rear 

5 barrel 5 so as to overlap radially, or a configuration of coupling (for example, fitting or 

screwing) the inner surface of the side wall of the intermediate barrel 4 and the outer 

surface of the side wall of the rear barrel 5 so as to overlap radially. 	The configuration 

of coupling the side wall of the intermediate bane! 4 and the side wall of the rear barrel 

5 so as to overlap radially with each other may be a configuration of coupling at least a 

10 portion of the side wall of the intermediate barrel 4 and a portion of the side wall of the 

rear barrel 5 so as to overlap radially with each other. 

[0063] 

<14> 	A writing instrument 1 according to Fourteenth Embodiment is configured 

such that the operation body 7 is a clip body 7 having a clip main body 71 projecting 

15 from the slide hole 21. 

[0064] 

In the writing instrument 1 of Fourteenth Embodiment although the clip body 7 

is provided on the outer surface of the barrel 2, there are less projections compared with 

a writing instrument of a conventional side sliding multi-cartridge type, and the degree 

20 of freedom for appearance design increases to allow obtaining a neat appearance. 	In 

the present invention, the clip body 7 is capable of sandwiching a sandwiched object, 

such as a pocket of clothing or a pocket book, between it and the outer surface of the 

barrel 2. 

[0065] 

25 In the present invention, the friction unit 10 may have a configuration of fixing 

the friction unit 10 to the rear end of the barrel 2 at least during a friction operation, and 

the friction unit 10 may also have a configuration, for example, of appearing from the 

rear end of the barrel 2 by an operation other than the nib appearance operation. 	In the 

present invention, during a friction operation means the time period of friction operating 

30 using the friction unit 10. 	During die friction operation, it may be either in the nib 

projection condition or the nib retraction condition. 	The ink used for the writing 

instrument 1 according to Eighth through Fourteenth Embodiments may be a 

thermochromic ink and may also be an ink other than that. 

[0066] 

35 Effects of the Invention 

A thermochromic writing instrument of the present invention enables a stable 
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friction operation using a friction unit, and further can avoid contaminating the friction 

unit with hand grime and the like, and moreover can obtain a neat appearance with an 

increased degree of freedom for appearance design. 	A writing instrument of the 

present invention can easily insert a clip body into a slide hole and also can avoid die 

5 entire barrel becoming unnecessarily long. 

[0067] 

In addition to them, a writing instrument of the present invention exhibits the 

following actions and effects: 

(1) an operation method is simple, and a user can easily learn the operation method; 

10 (2) an inadvertent longitudinal movement of an operation body is suppressed in a nib 

projection condition; 

(3) an operation body can easily be inserted into a slide hole, and the entire barrel can 

avoid becoming unnecessarily long; and 

(4) compared with a conventional writing instrument of a side sliding multi-cartridge 

15 type, there are less projections and the degree of freedom for appearance design 

increases, and thus a neat appearance can be obtained. 

[0068] 

Description of Illustrated Embodiments 

<First Embodiment> 

20 Figs. 1 and 9 illustrate an embodiment of the present invention. 	A 

thermochromic writing instrument 1 of the present embodiment is provided with a 

barrel 2, a writing body 9 stored in the barrel 2, an appearance mechanism enabling a 

nib of the writing body 9 to appear from a front end hole 31 of the barrel 2. 

[0069] 

25 - Writing Body 

The writing body 9 includes a nib 91, an ink storage tube 92 having the nib 91 

press fitted and fastened into a front end opening, a thermochromic ink filled in the ink 

storage tube 92, and a following body (for example, a high viscosity fluid) filled at a 

rear end of the thermochromic ink and also moving forward in association with 

30 consumption of the thermochromic ink. 

[0070] 

The nib 91 may have a configuration, for example, of either consisting of a 

ball-point pen tip, made of metal, holding a ball rotatably at a front end or including a 

nib holder, made of a synthetic resin, retaining a rear outer surface of the ball-point pen 

35 tip. 	To a rear end opening of the ink storage tube 92, a tail plug provided with a vent 

allowing ventilation between the ink storage tube 92 and outside is attached. 	Inside 
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the nib 91, a spring pressing the ball at a front end forward is stored. 	The spring has a 

configuration provided with a rod unit at a front end of a compression coil spring, and a 

front end of the rod unit makes contact with a ball rear surface. 	While not written, the 

ball closely contacts with an inner surface of an inward front end edge at a front end of 

5 the ball-point pen tip by a forward bias of the spring, and thus it is possible to prevent 

leakage and evaporation of the ink from the front end of the nib 91. 

[0071] 

- Barrel 

The barrel 2 includes a tapered cylindrical front barrel 3, a cylindrical 

10 intermediate barrel 4 coupled to a rear end of the front barrel 3, and a cylindrical rear 

barrel 5 coupled to a rear end of the intermediate barrel 4. 

[0072] 

Fig. 5 illustrates the front barrel 3. 	The front barrel 3 includes a tapered 

cylindrical main body 3a made with a molded article of a synthetic resin (for example, a 

15 polycarbonate resin) and a grip unit 3b made with an elastic material provided on an 

outer surface of the main body 3a. 	The grip unit 3b is provided by two color molding 

or mounting. 	A rear end of the front barrel 3 is reduced in diameter, and a male thread 

32 is fonned on its outer surface. 	At a front end of the front barrel 3, the front end 

hole 31 provided by penetrating longitudinally. 

20 [0073] 

Fig. 6 illustrates the intermediate barrel 4. 	The intermediate barrel 4 is made 

with a molded article of a cylindrical synthetic resin (for example, a polycarbonate 

resin). 	In an inner surface at a front end of the intermediate barrel 4, a female thread 

46 is formed. 	The male thread 32 of the front barrel 3 can be screwed to the female 

25 thread 46. 	At a rear end of the intermediate barrel 4, a reduced diameter portion 43 is 

formed integrally. 	In the reduced diameter portion 43, a longitudinally extending first 

long hole 44 is formed that has a closed front end and an open rear end. 	Further, on an 

outer surface of the reduced diameter portion 43, an outward projection 45 is formed 

integrally. 	On an inner surface of the intermediate barrel 4 forward of the reduced 

30 diameter portion 43, a step 42 is formed integrally. 	On an inner surface of the 

intermediate barrel 4 forward of the step 42 (an inner surface forward of the first long 

hole 44 of the intermediate barrel 4), a cam 41 is formed integrally. 	The step 42 is 

formed integrally with the inner surface of the intermediate barrel 4 backward of the 

cam 41 and also forward of the first long hole 44 (that is, between the cam 41 and the 

35 first long hole 44). 	On an outer surface of the intermediate barrel 4, a locking 

projection 47 is formed integrally. 	In the nib retraction condition, a sandwiched object, 
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such as a pocket, can be sandwiched between the locking projection 47 and a bump 71a 

of a clip body 7. 

[0074] 

Fig. 7 illustrates the rear barrel 5. 	The rear barrel 5 is made with a molded 
5 article of a cylindrical synthetic resin (for example, a polycarbonate resin). 	In a side 

wall at a front end of the rear barrel 5, a longitudinally extending second long hole 51 is 

formed that has an open front end and a closed rear end. 	At a rear end of the rear 

barrel 5, an attachment hole 52 is provided by penetrating longitudinally. 	Into the 

attachment hole 52, a friction unit 10 made with an elastic material is press fitted. 

10 Thus, the friction unit 10 is fixed to an outer surface at a rear end of the rear barrel 5. 

On an inner surface of the rear barrel 5, an inward projection 53 is formed integrally. 

The width dimension of the second long hole 51 is set equally to the width dimension of 

the first long hole 44, and thus a longitudinal smooth movement of the clip body 7 is 

enabled along a slide hole 21. 

15 [0075] 

Fig. 8 illustrates the clip body 7. 	The clip body 7 includes a longitudinally 

extending clip main body 71, a base portion 72 provided consecutively and integrally 

with a rear of the clip main body 71, and a stem 73 provided consecutively and 

integrally with the base portion 72 and extending forward of the base portion 72. 	The 
20 clip body 7 is obtained by a molded article of a synthetic resin (for example, a 

polycarbonate resin). 	The clip main body 71 is provided with the projected bump 71a 

on a backside thereof. 	At a front end of the stem 73, cam teeth 73a are formed 

integrally. 

[0076] 

25 - Assembly of Clip Body 

A description is given to assembly of the clip body 7. 	From an open portion 

at the rear end of the first long hole 44 of the intermediate barrel 4, the base portion 72 

of the clip body 7is inserted into the first long hole 44, and also the stem 73 of the clip 

body 7 is inserted into the intermediate barrel 4. 	After that, so as to radially 

30 communicate (so as to overlap radially with each other) the first long hole 44 of the 

intermediate barrel 4 and the second long hole 51 of the rear barrel 5, the inner surface 

of the rear barrel 5 is fitted onto the outer surface of the reduced diameter portion 43 of 

the intermediate barrel 4 and also the base portion 72 of the clip body 7 is inserted into 

the second long hole 51 from an open portion at a front end of the second long hole 51. 

35 Thus, the intermediate barrel 4 and the rear barrel 5 are coupled together, and the 

longitudinally extending slide hole 21 is formed by the first long hole 44 and the second 
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long hole 51, and also the clip body 7 (the clip main body 71 and a portion of the base 

portion 72) projects radially outward from the slide hole 21, and the clip body 7 is 

configured longitudinally slidably along the slide hole 21. 	At this time, the outward 

projection 45 on the outer surface of the reduced diameter portion 43 of the intermediate 

5 barrel 4 and the inward projection 53 on the inner surface of the rear barrel 5 climb over 

and are engaged with each other. 

[0077] 

By coupling the rear barrel 5 having the friction unit 10 fixed thereto to the rear 

end of the intermediate barrel 4, the friction unit 10 is fixed to a rear end of the barrel 2 

10 all the time. 	The front barrel 3 and the intermediate barrel 4 are detachably coupled by 

screwing, and thus the writing body 9 can be replaceable. 

[0078] 

- Appearance Mechanism 

The appearance mechanism is a side sliding appearance mechanism using a 

15 rotary cam mechanism. 	The appearance mechanism includes the cam 41 formed on 

the inner surface of the intermediate barrel 4, a rotary member 6 engaged with the cam 

41 and abutting on a rear end of the writing body 9, the clip body 7 engaged with the 

rotary member 6 and projecting radially outward from the slide hole 21, and an biasing 

member 8 (for example, a compression coil spring) stored in the barrel 2 and biasing the 

20 writing body 9 backward. 	The appearance mechanism of the present embodiment is a 

double knock type in which both the nib projection operation and the nib retraction 

operation operate by sliding forward the clip body 7. 	The rotary member 6 is obtained 

from a molded article of a synthetic resin (for example, a polyacetal resin). 

[0079] 

25 The cam 41 is provided with a plurality of cam teeth 41a projecting forward in 

a saw blade shape and a plurality of longitudinally extending cam grooves 41b formed 

between the cam teeth 41a. 	The rotary member 6 is provided with a plurality (for 

example, four) of longitudinally extending projected ribs 61 on an outer surface thereof, 

and the projected ribs 61 are engaged with the cam teeth 4I a of the cam 41 and the cam 

30 grooves 41b of the cam 41. 	At the front end of the stem 73 of the clip body 7, the cam 

teeth 73a are engaged with a rear end of the projected ribs 61 of the rotary member 6 are 

formed integrally. 

[0080] 

- Appearance of Nib 

35 As the clip body 7 is slide operated forward from the nib refraction condition 

against the backward bias by the biasing member 8, the rotary member 6 is pushed 
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forward by the cam teeth 73a of the stem 73 of the clip body 7, and in association with 

forward movement of the projected ribs 61 of the rotary member 6 along the cam 

grooves 41b, the rotary member 6 pushes the rear end of the writing body 9 forward and 

the nib 91 projects outside from the front end hole 31. 	At this time, due to the 

5 abutment of the cam teeth 73a of the stem 73 and the projected ribs 61 of the rotary 

member 6, the rotary member 6 rotates at a certain angle relative to the cam 41. 	Thus, 

the projected ribs 61 of the rotary member 6 are engaged with the cam teeth 41a of the 

cam 41 to maintain the nib projection condition. 

[0081] 

10 As the clip body 7 is slide operated forward from the nib projection condition, 

the stem 73 of the clip body 7 pushes the rotary member 6 forward, and due to the 

abutment of the cam teeth 73a of the stem 73 and the projected ribs 61 of the rotary 

member 6, the rotary member 6 rotates at a certain angle relative to the cam 41. 	Thus, 

the engaged condition of the projected ribs 61 and the cam teeth 41a of the cam 41 is 

15 released, and due to the backward bias by the biasing member 8, the projected ribs 61 

are moved backward along the cam grooves 41b of the cam 41. 	In association with die 

backward movement of the rotary member 6, the writing body 9 moves backward to be 

put in the nib retraction condition. 

[0082] 

20 The friction unit 10 does not work together with the longitudinal movement of 

the clip body 7 and is fixed to an outer surface at the rear end of the rear barrel 5 (barrel 

2). 	The friction unit 10 is provided independently of the clip body 7. 

[0083] 

- Another Example of Clip Body 

25 Fig. 9 illustrates another embodiment of the clip body 7. 	The present 

embodiment differs from the clip body 7 of Fig. 8 in attachment of a cylindrical body 74 

having cam teeth 74a to the stem 73 of the clip body 7, and other configuration, actions 

and effects are similar to the embodiment of Figs. 1 through 8, so that the description is 

omitted. 	The cylindrical body 74 is obtained from a molded article of a synthetic resin 

30 (for example, a polyacetal resin). 

[0084] 

- Friction Unit 

In the present embodiment, an elastic material configuring the friction unit 10 

is preferably an elastic synthetic resin (rubber, elastomers), and may include, for 

35 example, a silicone resin, an SBS resin (a styrene-butadiene-styrene copolymer), an 

SEBS resin (a styrene-ethylene-butadiene-styrene copolymer), a fluorine-based resin, a 
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chloroprene resin, a nitrile resin, a polyester-based resin, ethylene-propylene-diene 

rubber (EPDM), and the like. 	The elastic synthetic resin configuring the friction unit 

10 is preferably made with a low wear elastic material generating almost no wear dust 

(erased dust) during friction, compared with those made with a high wear elastic 

5 

10 

material (for example, an eraser or the like). 	The friction unit 10 may be provided at 

least on an outer surface at a rear end of the barrel 2, and may include to have a 

configuration, for example, of fastening the friction unit 10 made with an elastic 

material to the outer surface at the rear end of the barrel 2 or to the outer surface at the 

rear end of the rear barrel 5 by press fitting, engagement, screwing, fitting, adhesion, 

two color molding, or the like, or a configuration of integrally forming the entire barrel 

2 or the entire rear barrel 5 with an elastic material. 

[0085] 

- Thennochromic Ink 

In the present embodiment, the thennochromic ink is preferably a reversible 

15 thermochromic ink. 	The reversible thennochromic ink can be configured by using 

various types singly or in combination, such as a heat fading type in which a color 

appearance condition is faded by heating, a color memory retaining type in which a 

color appearance condition or a faded condition is retained in memory enantiotropically 

in a specific temperature range, or a heat appearance type in which a color appears by 

20 heating from a faded condition and returns to the faded condition by cooling from the 

color appearance condition.  
[0086] 

For a coloring material contained in the reversible thermochromic ink, 

reversible thennochromic pigment is preferably used that has a reversible 

25 thermochromic composition, containing at least conventionally known essential three 

components of: (i) an electron donating coloring organic compound; (ii) an electron 

accepting compound; and (iii) a reactionMedium determining a temperature of 

occurring a coloring reaction Of both above, encapsulated in microcapsules. 

[0087] 

30 In the present embodiment, as illustrated in Fig. 10, it is preferred to apply a 

color memory retaining thermochromic ink that is discolored as the shape of a curve 

having a change in coloration concentration due to a temperature change plotted thereon 

follows different paths between a case of raising a temperature from a side lower than a 

discoloration temperature range and, on the contrary, a case of lowering it from a side 

35 higher than the discoloration temperature range and that can retain, in memory, the 

color appearance condition in a low temperature range at a complete color appearance 
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temperature (11) or lower or the faded condition in a high temperature range at a 

complete fading temperature (t4) or higher in the specific temperature range 

[temperature range between t2 and t3 (substantial two phase retention temperature 

range)]. 	In Fig. 10, All shows a temperature width indicating a degree of hysteresis 
5 (that is, a hysteresis width). 	When the value of AH is small, only one condition of both 

conditions before and after discoloration can exist. 	When the value of AH is large, 
retention of each condition before and after discoloration is facilitated. 

[0088] 

In the present embodiment, a discoloration temperature of the thermochromic 

10 ink by the frictional heat of the friction unit 10 is set from 25°C to 95°C (preferably 

from 36°C to 95°C). 	That is, in the present embodiment, it is effective to set the 

higher temperature discoloration point [complete fading temperature (t4)] in a range 

from 25°C to 95°C (preferably from 36°C to 90°C) and to set the lower temperature 

discoloration point [complete color appearance temperature (H)] in a range from -30°C 
15 to +20°C (preferably from -30°C to +10°C). 	Thus, it is enabled to effectively function 

retention of a color exhibited in a normal state (ordinary living temperature range) and 

also to easily discolor handwriting in the reversible thermochromic ink by the frictional 

heat of the friction unit 10. 

[0089] 

20 The thermochromic writing instrument 1 of the present embodiment has the 

friction unit 10 fixed to the outer surface at the rear end of the barrel 2, so that the 

backward movement of the friction unit 10 is inhibited during a friction operation, and 

thus a stable friction operation is enabled using the friction unit 10. 	In addition, the 

thermochromic writing instrument 1 of the present embodiment is provided with the 

25 operation unit at the clip body 7 for a nib appearance operation and the friction unit 10 

independent of the clip body 7 (operation unit), so that the clip body 7, not the friction 

unit 10, is operated when appearing the nib 91, and thus contamination of the friction 

unit 10 with hand grime and the like can be avoided. 	Still in addition, although the 

thermochromic writing instrument 1 of the present embodiment is provided with the 

30 clip body 7 on the outer surface of the barrel 2, there are less projections compared with 

a thermochromic writing instrument of a conventional side sliding multi-cartridge type, 

and the degree of freedom for appearance design increases to allow obtaining a neat 

appearance. 

[0090] 

35 The thermochromic writing instrument 1 of the present embodiment has the 

appearance mechanism of a side sliding appearance mechanism using a rotary cam 
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mechanism and both the nib projection operation and the nib retraction operation are the 

type of slide operating the clip body 7 forward (appearance mechanism of so-called 

double knock type), and thus the operation method is simple and a user can easily learn 

the operation method. 

5 [0091] 

The thermochromic writing instrument 1 of the present embodiment has the 

slide hole 21 formed by the first long hole 44 opened backward and the second Iong 

hole 51 opened forward, so that the clip body 7 can be inserted into the first long hole 

44 and the second long hole 51 when coupling the intermediate barrel 4 and the rear 

10 barrel 5 (that is, when forming the slide hole 21) and the clip body 7 can easily be 

inserted into the slide hole 21, which enables easy insertion and assembly of the clip 

body 7 and the barrel 2. 

[0092] 

The thermochromic writing instrument 1 of the present embodiment has the 

15 side wall of the intermediate barrel 4 and the side wall of the rear barrel 5 coupled to 

each other so as to overlap radially with each other and has the first long hole 44 and the 

second long hole 51 so as to communicate with each other radially, so that it is possible 

to avoid the entire barrel 2 from becoming unnecessarily long. 

[0093] 

20 The thermochromic writing instrument 1 of the present embodiment has the 

friction unit 10 made with an elastic material and has a portion of the friction unit 10 

abutting on the clip body 7 in a nib retraction condition, so that the writing body 9 and 

the clip body 7 move backward due to the backward bias of the biasing member 8 when 

putting from a nib projection condition into a nib retraction condition and the clip body 

25 7 and the friction unit 10 made with an elastic material abut on each other, and thus the 

impact applied to the writing body 9 at the time can be alleviated. 	As a result, a back 

flow of the ink in the writing body 9 and mixing of an air from the nib 91 can be 

prevented. 

[0094] 

30 <Second Embodiment> 

Figs. 11 through 35 illustrate Second Embodiment of the present invention. 

A thermochromic writing instrument 1 of the present embodiment is provided with a 

barrel 2, a writing body 9 stored in the barrel 2, an appearance mechanism enabling a 

nib 91 of the writing body 9 to appear from a front end hole 31 of the barrel 2. 

35 [0095] 

- Writing Body 
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The writing body 9 includes a nib 91, an ink storage tube 92 having the nib 91 

press fitted and fastened into a front end opening, a thermochromic ink 93 filled in the 

ink storage tube 92, and a following body 94 (for example, a high viscosity fluid) filled 

at a rear end of the thermochromic ink 93 and also moving forward in association with 

5 consumption of the thermochromic ink 93. 

[0096] 

The nib 91 may have a configuration, for example, of either consisting of a 

ball-point pen tip, made of metal, holding a ball rotatably at a front end or including a 

nib holder, made of a synthetic resin, retaining a rear outer surface of the ball-point pen 
10 tip. 	To a rear end opening of the ink storage tube 92, a tail plug 95 provided with a 

vent allowing ventilation between die ink storage tube 92 and outside is attached. 

Inside the nib 91, a spring pushing the ball at a front end forward is stored. 	The spring 

has a configuration provided with a rod unit at a front end of a compression coil spring, 

and a front end of the rod unit makes contact with a ball rear surface. 	While not 
15 written, the ball closely contacts with an inner surface of an inward front end edge at a 

front end of the ball-point pen tip by a forward bias of the spring, and thus it is possible 

to prevent leakage and evaporation of the ink from the front end of the nib 91. 

[0097] 

- Barrel 

20 The barrel 2 includes a tapered cylindrical front barrel 3, a cylindrical 

intermediate barrel 4 coupled to a rear end of the front barrel 3, and a cylindrical rear 

barrel 5 coupled to a rear end of the intermediate barrel 4. 

[0098] 

Fig. 18 illustrates the front barrel 3. 	The front barrel 3 includes a tapered 
25 cylindrical main body 3a made with a molded article of a synthetic resin (for example, a 

polycarbonate resin) and a grip unit 3b made with an elastic material provided on an 

outer surface of the main body 3a. 	The grip unit 3b is provided by two color molding 

or mounting to the outer surface of the main body 3a. 	A rear end of the front barrel 3 

is reduced in diameter, and a male thread 32 is formed on its outer surface. 	At a front 
30 end of the front barrel 3, the front end hole 31 provided by penetrating longitudinally. 

[0099] 

Figs. 19 through 21 illustrate the intermediate barrel 4. 	The intermediate 

barrel 4 is made with a molded article of a cylindrical synthetic resin (for example, a 

polycarbonate resin). 	In an inner surface at a front end of the intermediate barrel 4, a 
35 female thread 46 is formed. 	The male thread 32 of the front barrel 3 can be screwed to 

the female thread 46. 	At a rear end of the intermediate barrel 4, a reduced diameter 
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portion 43 is formed integrally. 	In a side wall at the rear end of the intermediate barrel 

4, a longitudinally extending first long hole 44 is formed that has a closed front end and 
an open rear end. 	Further, on an outer surface of the reduced diameter portion 43, an 

outward projection 45 is formed integrally. 	On an inner surface of the intermediate 
5 barrel 4 forward of the reduced diameter portion 43, a step 42 is formed integrally. 	On 

an inner surface of the intermediate barrel 4 forward of the step 42, a cam 41 is formed 
integrally. 	A front end of the first long hole 44 is located slightly forward of the step 

(that is, a rear end of the cam 41) and also located bacicward of cam teeth 41a of the 
cam 41. 	In an outer surface of the intermediate barrel 4 forward of the first long hole 

10 44, a longitudinally extending guide groove 48 is formed. 	With the guide groove 48, a 
bump 71a of the clip body 7 is engaged all the time, and in association with a 

longitudinal movement of the clip body 7, the bump 71a of the clip body 7 can 

longitudinally move along the guide groove 48. 	By the guide groove 48 and the bump 
71a, a sandwiched object, such as a pocket, is sandwiched strongly. 

15 [0100] 

Figs. 22 through 25 illustrate the rear barrel 5. 	The rear barrel 5 is made with 
a molded article of a cylindrical synthetic resin (for example, a polycarbonate resin). 

In a side wall at a front end of the rear barrel 5, a longitudinally extending second long 

hole 51 is formed that has an open front end and a closed rear end. 	At a rear end of the 
20 rear barrel 5, an attachment hole 52 is provided by penetrating longitudinally. 	Into the 
— attachment hole 52, a friction unit 10 made with an elastic material is press fitted. 

Thus, the friction unit 10 is fixed to an outer surface at a rear end of the rear barrel 5. 

On an inner surface of the rear barrel 5, an inward projection 53 is formed integrally. 

The width dimension of the second long hole 51 is set equally to the width dimension of 
25 the first long hole 44, and thus a longitudinal smooth movement of the clip body 7 is 

enabled along a slide hole 21. 

[0101] 

Fig.27 illustrates the clip body 7. 	The clip body 7 includes a main part 7a 

including a longitudinally extending clip main body 71, a base portion 72 provided 
30 consecutively and integrally with a rear of the clip main body 71, and a stem 73 

provided consecutively and integrally with the base portion 72 and extending forward of 

the base portion 72, and the cylindrical body 74 attached to the stem 73. 	The main part 

7a of the clip body 7 is obtained by a molded article of a synthetic resin (for example, a 

polycarbonate resin). 	The clip main body 71 is provided integrally with the projected 

35 bump 71a in a plate shape on a backside (inner surface) thereof. 

[0102] 



The stem 73 includes a larger diameter portion 73b and a smaller diameter 

portion 73c provided consecutively forward of the larger diameter portion 73b and 

having an outer diameter smaller than the larger diameter portion 73b. 	A first outward 

projection 73d is formed integrally on an outer surface of the larger diameter portion 

5 73b, and a second outward projection 73e is formed integrally on an outer surface of the 

smaller diameter portion 73c. 	The first outward projection 73d and the second 

outward projection 73e may include, for example, an annular projection or dispersed 

projections with a plurality of them dispersed in a ring. 

[0103] 

10 On an outer surface of the base portion 72 of the clip body 7 or an outer surface 

of the stem 73, a longitudinally extending rib 72a is formed. 	The rib 72a is engaged 

with a longitudinally extending groove 49 formed on an inner surface at the rear end of 

the intennediate barrel 4, and the rib 72a moves longitudinally along the groove 49. 

Thus, a circumferential wobble of the clip body 7 can be suppressed. 

15 [0104] 

Figs. 29 through 31 illustrate the cylindrical body 74. The cylindrical body 74 

is attached to the outer surface of the stein 73 of the clip body 7. 	At the front end of 

the cylindrical body 74, the cam teeth 74a are formed. 	An internal hole penetrates 

longitudinally through inside the cylindrical body 74, and an inward projection 74b is 

20 formed integrally on an inner surface of the internal hole. 	The inward projection 74b 
--- climbs over and is engaged with the first outward projection 73d on the outer surface of 

the stein 73 of the clip body 7, and the clip body 7 and the cylindrical body 74 integrally 

become longitudinally movable. 	A plurality of guide projections 74c is formed 

integrally on the outer surface of the cylindrical body 74, and the guide projections 74c 

25 are engaged with the cam grooves 41b of the cam 41 longitudinally movably therealong, 

and thus rotation of the cylindrical body 74 in the barrel 2 is inhibited. 	The cylindrical 

body 74 is obtained from a molded article of a synthetic resin (for example, a polyacetal 

resin). 

[0105] 

30 Figs. 32 through 33 illustrate the rotary member 6. 	The rotary member 6 is 

provided with a plurality (for example, four) of longitudinally extending projected ribs 

61 on an outer surface thereof, and the projected ribs 61 are engaged with the cam teeth 

41a of the cam 41 and the cam grooves 41b of the cam 41. 	An internal hole is formed 

longitudinally penetrating through inside the rotary member 6. 	On an inner surface of 

35 	the internal hole of the rotary member 6, an inward projection 62 is formed. 	The 

rotary member 6 is obtained from a molded article of a synthetic resin (for example, a 
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polyacetal resin). 

[0106] 

Fig. 35 illustrates an engaged condition of the clip body 7 and the rotary 

member 6 in a nib projection condition. 	The inward projection 62 of the rotary 

5 member 6 climbs over and is engaged with the second outward projection 73e of the 

clip body 7. 	Thus, the clip body 7 and the rotary member 6 are prevented from falling 

out. 	The rotary member 6 has longitudinal allowance and is also attached rotatably. 

The longitudinal allowance (movable amount) is set to be a small dimension to allow 

locking and unlocking of the projected ribs 61 of the rotary member 6 and the cam teeth 

10 41a of the cam 41. 

[0107] 
1 
t - Assembly of Clip Body 

A description is given to assembly of the clip body 7. 	From an open portion 

at the rear end of the first long hole 44 of the intermediate barrel 4, the base portion 72 

15 of the clip body 7 is inserted into the first long hole 44, and also the stem 73 of the clip 

body 7 is inserted into the intermediate barrel 4. 	After that, so as to radially 

communicate (so as to overlap radially with each other) the first long hole 44 of the 

intermediate barrel 4 and the second long hole 51 of the rear barrel 5, the inner surface 

of the rear barrel 5 is fitted onto the outer surface of the reduced diameter portion 43 of 

20 the intermediate barrel 4 and also the base portion 72 of the clip body 7 is inserted into 

the second long hole 51 from an open portion at a front end of the second long hole 51. 

Thus, the intermediate barrel 4 and the rear barrel 5 are coupled together, and the 

longitudinally extending slide hole 21 is formed by the first long hole 44 and the second 

long hole 51, and also the clip body 7 (the clip main body 71 and a portion of the base 
( 
. 25 portion 72) projects radially outward from the slide hole 21, and the clip body 7 is 

configured longitudinally slidably along the slide hole 21. 	At this time, the outward 

projection 45 on the outer surface of the reduced diameter portion 43 of the intermediate 

barrel 4 and the inward projection 53 on the inner surface of the rear barrel 5 climb over 

and are engaged with each other. 

30 [0108] 

By coupling the rear barrel 5 having the friction unit 10 fixed thereto to the rear 

end of the intermediate barrel 4, the friction unit 10 is fixed to a rear end of the barrel 2 

all the time. 	The front barrel 3 and the intermediate barrel 4 are detachably coupled by 

screwing, and thus the writing body 9 can be replaceable. 

35 [0109] 

- Appearance Mechanism 
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The appearance mechanism is a side sliding appearance mechanism using a 
rotary cam mechanism. 	The appearance mechanism includes the cam 41 formed on 

the inner surface of the intermediate barrel 4, a rotary member 6 engaged with the cam 

41 and abutting on a rear end of the writing body 9, the clip body 7 engaged with the 
5 rotary member 6 and projecting radially outward from the slide hole 21, and an biasing 

member 8 (for example, a compression coil spring) stored in the barrel 2 and biasing the 
writing body 9 backward. 	The appearance mechanism of the present embodiment is a 

double knock type in which both the nib projection operation and the nib retraction 

operation operate by sliding forward the clip body 7. 	The rotary member 6 is obtained 
10 from a molded article of a synthetic resin (for example, a polyacetal resin). 

[0110] 
( 
( The cam 41 is provided with a plurality of cam teeth 41a projecting forward in 

a saw blade shape and a plurality of longitudinally extending cam grooves 41b formed 
between the cam teeth 41a. 	The rotary member 6 is provided with the plurality (for 

15 example, four) of longitudinally extending projected ribs 61 on the outer surface thereof, 

and the projected ribs 61 are engaged with the cam teeth 41a of the cam 41 and the cam 

grooves 41b of the cam 41. 	At the front end of the cylindrical body 74 attached to the 
stem 73 of the clip body 7, the cam teeth 74a are engaged with a rear end of the 

projected ribs 61 of the rotary member 6 are formed integrally. 

20 [0111] 

- Appearance of Nib 

As the clip body 7 is slide operated forward from the nib retraction condition 

against the backward bias by the biasing member 8, the rotary member 6 is pushed 

forward by the cylindrical body 74 attached to the stem 73 of the clip body 7, and in 
25 association with forward movement of the projected ribs 61 of the rotary member 6 

along the cam grooves 41b, the rotary member 6 pushes the rear end of the writing body 

9 forward and the nib 91 projects outside from the front end hole 31. 	At this time, due 
to the abutment of the cam teeth 74a of the cylindrical body 74 attached to the stem 73 

and the projected ribs 61 of the rotary member 6, the rotary member 6 rotates at a 
30 certain angle relative to the cam 41. 	Thus, the projected ribs 61 of the rotary member 

6 are engaged with the cam teeth 41a of the cam 41 to maintain the nib projection 
condition. 

[0112] 

35 
As the clip body 7 is slide operated forward from the nib projection condition, 

the cylindrical body 74 attached to the stem 73 of the clip body 7 pushes the rotary 

member 6 forward, and due to the abutment of the cam teeth 74a of the cylindrical body 
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74 and the projected ribs 61 of the rotary member 6, the rotary member 6 rotates at a 

certain angle relative to the cam 41. 	Thus, the engaged condition of the projected ribs 

61 and the cam teeth 41a of the cam 41 is released, and due to the backward bias by the 

biasing member 8, the projected ribs 61 are moved backward along the cam grooves 

5 41b of the cam 41. 	In association with the backward movement of the rotary member 

6, the writing body 9 moves backward to be put in the nib retraction condition. 

[0113] 

- Friction Unit 

In the present embodiment, an elastic material configuring the friction unit 10 

10 is preferably an elastic synthetic resin (rubber, elastomers), and may include, for 

example, a silicone resin, an SBS resin (a styrene-butadiene-styrene copolymer), an 

SEBS resin (a styrene-ethylene—butylene—styrene copolymer), a fluorine-based resin, a 

chloroprene resin, a nitrile resin, a polyester-based resin, ethylene-propylene-diene 

rubber (EPDM), and the like. 	The elastic synthetic resin configuring the friction unit 

15 10 is preferably made with a low wear elastic material generating almost no wear dust 

(erased dust) during friction, compared with those made with a high wear elastic 

material (for example, an eraser or the like). 	The friction unit 10 may be provided at 

least on an outer surface at a rear end of die barrel 2, and may include to have a 

configuration, for example, of fastening the friction unit 10 made with an elastic 

20 material to the rear end of the barrel 2 or to the rear end of the rear barrel 5 by press 

fitting, engagement, screwing, fitting, adhesion, two color molding, or the like, or a 

configuration of integrally forming the entire barrel 2 or the entire rear barrel 5 with an 

elastic material. 

— 

[0114] 

25 - Thennocluomic Ink 

In the present embodiment, the thermochromic ink is preferably a reversible 

thennochromic ink. 	The reversible thennochromic ink can be configured by using 

various types singly or in combination, such as a heat fading type hi which a color 

appearance condition is faded by heating, a color memory retaining type in which a 

30 color appearance condition or a faded condition is retained in memory enantiotropically 

in a specific temperature range, or a heat appearance type in which a color appears by 

heating from a faded condition and returns to the faded condition by cooling from the 

color appearance condition. 

[0115] 

35 For a coloring material contained in the reversible thermochromic ink, 

reversible thennochromic pigment is preferably used that has a reversible 
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thermochromic composition, containing at least conventionally known essential three 

components of: (i) an electron donating coloring organic compound; (ii) an electron 

accepting compound; and (iii) a reaction medium determining a temperature of 

occurring a coloring reaction of both above, encapsulated in microcapsules. 

5 [0116] 

In the present embodiment, as illustrated in Fig. 10, it is preferred to apply a 

color memory retaining thermochromic ink that is discolored as the shape of a curve 

having a change in coloration concentration due to a temperature change plotted thereon 

follows different paths between a case of raising a temperature from a side lower than a 

10 discoloration temperature range and, on the contrary, a case of lowering it from a side 

higher than the discoloration temperature range and that can retain, in memory, the 

color appearance condition in a low temperature range at a complete color appearance 

temperature (tl) or lower or the faded condition in a high temperature range at a 

complete fading temperature (t4) or higher in the specific temperature range 

15 [temperature range between t2 and t3 (substantial two phase retention temperature 

range)]. 	In Fig. 10, All shows a temperature width indicating a degree of hysteresis 

(that is, a hysteresis width). 	When the value of All is small, only one condition of both 

conditions before and after discoloration can exist. 	When the value of AH is large, 

retention of each condition before and after discoloration is facilitated. 

20 [0117j 

In the present embodiment, a discoloration temperature of the thermochromic 

ink by the frictional heat of the friction unit 10 is set from 25°C to 95°C (preferably 

from 36°C to 95°C). 	That is, in the present embodiment, it is effective to set the 

higher temperature discoloration point [complete fading temperature (t4)1 in a range 

25 from 25°C to 95°C (preferably from 36°C to 90°C) and to set the lower temperature 

discoloration point [complete color appearance temperature (t1)] in a range from -30°C 

to +20°C (preferably from -30°C to +10°C). 	Thus, it is enabled to effectively function 

retention of a color exhibited in a normal state (ordinary living temperature range) and 

also to easily discolor handwriting in the reversible thermochromic ink by the frictional 

30 heat of the friction unit 10. 

[0118] 

The thennochromic writing instrument 1 of the present embodiment has the 

friction unit 10 fixed to the outer surface at the rear end of the barrel 2, so that the 

backward movement of the friction unit 10 is inhibited during a friction operation, and 

35 thus a stable friction operation is enabled using the friction unit 10. 	In addition, the 

thermochromic writing instrument I of the present embodiment is provided with the 
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operation unit at the clip body 7 for a nib appearance operation and the friction unit 10 

independent of the clip body 7 (operation unit), so that the clip body 7, not the friction 

unit 10, is operated when appearing the nib 91, and thus contamination of the friction 

unit 10 with hand grime and the like can be avoided. 	Still in addition, although the 

5 thermochromic writing instrument 1 of the present embodiment is provided with the 

clip body 7 on the outer surface of the barrel 2, there are less projections compared with 

a thermochromic writing instrument of a conventional side sliding multi-cartridge type, 

and the degree of freedom for appearance design increases to allow obtaining a neat 

appearance. 

10 [0119] 

The thermochromic writing instrument 1 of the present embodiment has the 

appearance mechanism of a side sliding appearance mechanism using a rotary cam 

mechanism and both the nib projection operation and the nib retraction operation are the 

type of slide operating the clip body 7 forward (appearance mechanism of so-called 

15 double knock type), and thus the operation method is simple and a user can easily learn 

the operation method. 

[0120] 

The thermochromic writing instrument 1 of the present embodiment has the 

slide hole 21 formed by the first long hole 44 opened backward and the second long 

20 hole 51 opened forward, so that the clip body 7 can be inserted into the first long hole 

44 and the second long hole 51 when coupling the intermediate barrel 4 and the rear 

barrel 5 (that is, when forming the slide hole 21) and the clip body 7 can easily be 

inserted into the slide hole 21, which enables easy insertion and assembly of the clip 

body 7 and the barrel 2. 

25 [0121] 

The thennochromic writing instrument 1 of the present embodiment has the 

side wall of the intermediate barrel 4 and the side wall of the rear barrel 5 coupled to 

each other so as to overlap radially with each other and has the first long hole 44 and the 

second long hole 51 so as to communicate with each other radially, so that it is possible 

30 to avoid the entire barrel 2 from becoming unnecessarily long. 

[0122] 

In the thermochromic writing instrument 1 of the present embodiment, the clip 

body 7 has the longitudinally extending stem 73 stored in the barrel 2 and the stem 73 

and the rotary member 6 are longitudinally locked in a condition of being rotatable to 

35 each other and having longitudinal allowance to each other, so that an inadvertent 

longitudinal movement of the clip body 7 is suppressed in the nib projection condition. 
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As a result, even when gripping near the clip body 7 in the nib projection condition, a 

stable friction operation is enabled. 

[0123] 

In the thermochromic writing instrument 1 of the present embodiment, the 
5 	longitudinally extending guide groove 48 is formed on the outer surface of the barrel 2 

forward of the slide hole 21, the front inner surface of the clip body 7 is provided with 

the projected bump 71a, and in association with the longitudinal movement of the clip 

body 7, the bump 71a slides longitudinally in the guide groove 48, so that the 

sandwiching performance of the clip body improves and also a lateral (circumferential) 
10 	wobble of the clip body 7 can be prevented. 

[0124] 

In the thermochromic writing instrument 1 of the present embodiment, the 

friction unit 10 can also be made with an elastic material and a portion of the friction 

unit 10 can also abut on the clip body 7 in a nib retraction condition. 	Thus, the writing 
15 	body 9 and the clip body 7 move backward due to the backward bias of the biasing 

member 8 when putting from a nib projection condition into a nib retraction condition 
and the clip body 7 and the friction unit 10 made with an elastic material abut on each 

other, and thus the impact applied to the writing body 9 at the time can be alleviated. 
As a result, a back flow and the like of the ink in the writing body 9 and mixing of an 

20 	air from the nib 91 can be prevented. 

DESCRIPTION OF REFERENCE NUMERALS 

[0125] 

1: 	Thennochromic Writing Instrument 

25 	2: 	Barrel 

21: 	Slide Hole 

3: 	Front Barrel 

31: Front End Hole 

32: Male Thread 

30 	3a: 	Main Body 

3b: 	Grip Unit 

4: 	Intermediate Barrel 

41: Cam 

41a: 	Cam Teeth 

35 	41b: 	Cam Groove 

42: Step 
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5 

10 

15 

20 

25 

30 

35 

43:  Reduced Diameter Portion 

44:  First Long Hole 

45:  Outward Projection 

46:  Female Thread 

47:  Locking Projection 

48:  Guide Groove 

49:  Groove 

5: Rear Barrel 

51:  Second Long Hole 

52:  Attachment Hole 

53:  Inward Projection 

6: Rotary Member 

61:  Projected Rib 

62:  Inward Projection 

7: Clip Body 

71: Clip Main Body 

71a: Projected Bump 

72: Base Portion 

72a: Rib 

73: Stem 

73a:  Cain Teeth 

73b:  Larger Diameter Portion 

73c:  Smaller Diameter Portion 

73d:  First Outward Projection 

73e:  Second Outward Projection 

74: Cylindrical Body 

74a:  Cam Teeth 

74b:  Inward Projection 

74c:  Guide Projection 

7a: Main Part 

8: Biasing member 

9: Writing Body 

91:  Nib 

92:  Ink Storage Tube 

93:  Thermochromic Ink 

94:  Following Body 
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95: Tail Plug 

10: Friction Unit 
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CLAIMS 

I. 	A writing instrument, comprising: a writing body stored in a barrel; an operation 
body provided at the barrel to be operated to longitudinally move the writing body; and 
a nib of the writing body configured to be capable of appearing from a front end of a 
writing instrument, wherein 

the writing instrument further includes at least one of the operation body, a longitudinally 
extending slide hole provided in a side wall of the barrel, and an appearance mechanism putting the 
nib of the writing body from a retraction condition into a projection condition by slide operating the 
operation body placed in the slide hole forward, 

the barrel includes a plurality of components capable of being coupled to each other, a first or 
second long hole longitudinally extending and opened forward or backward is provided respectively 
on respective side walls of two of the components configuring the barrel, and when coupling the two 
components, the first and second long holes form the slide hole in communication with each other, 

the barrel includes therein, as the appearance mechanism, a plurality of longitudinally 
extending cam teeth and cam grooves alternately placed along a circumferential direction, a rotary 
member having a plurality of projected ribs rotatably placed in the rear of the writing body and 
capable of alternately engaging with the cam teeth or the cam grooves, another plurality of cam teeth 
provided in the operation body and turning the rotary member, and an biasing member biasing the 
writing body backward, 

a component of two of the components configuring the barrel, which component is located at 
the front side of the writing instrument is provided with the first long hole in its side wall and the cam 
teeth and the cam grooves are provided on an inner surface of the side wall, and the first long hole 
extends backward of the cam teeth and the cam grooves and is opened at a rear end of the side wall. 

2. The writing instrument of claim 1, wherein each side wall of the two components configuring 
the barrel is coupled to overlap radially with each other, and the first and second long holes form the 
slide hole in communication with each other in a condition radially overlapping with each other. 

3. The writing instrument of claim I, wherein one of the two components configuring the barrel, 
which one is located at the front side of the writing instrument is provided with the first long hole 
opened at the rear end of its side wall and another component located at the rear side of the writing 
instrument is provided with the second long hole opened at the front end of its side wall, and 

when the side wall of the another component is fitted to an outer surface at the rear end of 
the side wall of the one component, the first and second log holes form the slide hole in 
communication with each other in a condition radially overlapping with each other. 

4. The writing instrument of claim 3, wherein the rear end of the side wall of the one component 
is formed into a reduced diameter portion and an outward projection is provided on an outer surface of 
the reduced diameter portion and an inward projection is provided on an inner surface of the side wall 
of the another component, and 

when the side wall of the another component is fitted to the outer surface of the reduced 
diameter portion of the side wall of the one component, the outward projection and the inward 
projection climb over and are engaged with each other. 

5. The writing instrument of any one of claims 1 through 4, wherein the operation body is a clip 
body. 

6. A writing instrument, comprising: a writing body stored in a barrel; an operation body 
provided at the barrel to be operated to longitudinally move the writing body; and a nib of the writing 
body configured to be capable of appearing from a front end of a writing instrument, wherein 

the writing instrument further includes a longitudinally extending slide hole provided in a 
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side wall of the barrel, and an appearance mechanism putting the nib of the writing body from a 
retraction condition into a projection condition by slide operating the operation body placed in the 
slide hole forward, 

the barrel includes therein, as the appearance mechanism, a plurality of longitudinally 
extending cam teeth and cam grooves alternately placed along a circumferential direction, a rotary 
member having a plurality of projected ribs rotatably placed in the rear of the writing body and 
capable of alternately engaging with the cam teeth or the cam grooves, another plurality of cam teeth 
provided in the operation body and turning the rotary member, and an biasing member biasing the 
writing body backward, 

the operation body is provided with a longitudinally extending stem stored in the barrel, a 
longitudinally extending rib is formed on an outer surface of a base portion of the operation body or 
on an outer surface of the stem and a longitudinally extending groove is formed on an inner surface of 
the barrel and the rib is engaged with the groove and moves along the groove longitudinally, and 

by slide operating the operation body forward against a biasing force of the biasing member, 
the projected ribs are alternately engaged with the cam teeth or the cam grooves at longitudinally 
different positions to alternately put the nib of the writing body in the projection condition or the 
retraction condition. 

7. The writing instrument of claim 6, wherein the stem of the operation body and the rotary 
member are locked to each other in a condition having longitudinal allowance. 

8. The writing instrument of claim 6, wherein the another cam teeth are provided at a cylindrical 
body, and in a condition that the stein of the operation body is inserted into the cylindrical body, the 
stem of the operation body and the rotary member are locked to each other in a condition having 
longitudinal allowance. 

9. The writing instrument of claim 6, wherein the operation body includes an operation main 
body operated by sliding forward, the base portion provided consecutively and integrally with the 
operation main body and the stem being a cylindrical form provided consecutively and integrally with 
the base portion and extending forward of the base portion, and wherein at the stem, the another cam 
teeth are formed integrally. 

10. The writing instrument of any one of claim 6 through 9, wherein the operation body is a clip 
body. 

11. The writing instrument of claim 10, wherein a longitudinally extending guide groove is 
formed on an outer surface of the barrel forward of the slide hole and a projected bump is provided on 
a front inner surface of the clip body, and the bump longitudinally slides in the guide groove in 
association with a longitudinal movement of the clip body. 

12. A thermochromic writing instrument, comprising: a writing body storing a thermochromic ink 
therein, stored in a barrel; an operation body provided at the barrel to be operated to longitudinally 
move the writing body; a nib of the writing body configured to be capable of appearing from a front 
end of the writing instrument, wherein 

the writing instrument further includes a friction unit, rubbing handwriting in the 
thennochromic ink and capable of thermally changing the color of the handwriting by frictional heat 
generated at that time, and 

the barrel includes a front barrel, an intennediate barrel coupled to a rear end of the front 
barrel, and a rear barrel coupled to a rear end of the intermediate barrel, a longitudinally extending 
slide hole is provided in a side wall of the intermediate barrel, the operation body is placed in the slide 
hole and the friction unit is provided at a rear end of the rear barrel independently of the operation 
body, and the front barrel and the intermediate barrel are detachably coupled by screwing, and thus 
the writing body can be replaceable. 
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13. A thermochromic writing instrument, comprising: a writing body storing a thermochromic ink 
therein, stored in a barrel; an operation body provided at the barrel to be operated to longitudinally 
move the writing body; a nib of the writing body configured to be capable of appearing from a front 
end of the writing instrument, wherein 

the writing instrument further includes a friction unit, rubbing handwriting in the 
thermochromic ink and capable of thermally changing the color of the handwriting by frictional heat 
generated at that time, and 

the barrel includes a front barrel, an intermediate barrel coupled to a rear end of the front 
barrel, and a rear barrel coupled to a rear end of the intermediate barrel, a longitudinally extending 
slide hole is provided in a side wall of the rear barrel, the operation body is placed in the slide hole 
and the friction unit is provided at a rear end of the rear barrel independently of the operation body, 
and the front barrel and the intermediate barrel are detachably coupled by screwing, and thus the 
writing body can be replaceable. 

14. The thermochromic writing instrument of claim 12 or 13, wherein the front barrel is provided 
with a grip unit made from an elastic material. 

15. The thennochromic writing instrument of any one of claims 12 through 14, wherein a first or 
second long hole longitudinally extending and opened at a front or rear end is provided respectively 
on respective side walls of the intermediate barrel and the rear barrel, and when coupling the 
intermediate barrel and the rear barrel, the first and second long holes form the slide hole in 
communication with each other. 

16. The thermochromic writing instrument of claim 15, wherein respective side walls of the 
intermediate barrel and the rear barrel are coupled to radially overlap with each other, and the first and 
second long holes form the slide hole in communication with each other in a condition radially 
overlapping with each other. 

17. The thermochromic writing instrument of claim 15 or 16, wherein the operation body is 
assembled with the slide hole obtained by: 
inserting a base portion of the operation body into the first long hole provided in the intermediate 
barrel; and 
forming the slide hole by coupling the rear barrel to the intermediate barrel to communicate the 
second long hole with the first long hole. 

18. The thermochromic writing instrument of any one of claims 12 through 17, wherein the 
thermochromic writing instrument includes a cam mechanism in the intermediate barrel as an 
appearance mechanism putting the nib of the writing body from a retraction condition into a 
projection condition, the cam mechanism includes a cam and a projection capable of alternately 
engaging with each other at longitudinally different positions, and by slide operating the operation 
body forward, the cam and the projection are alternately engaged with each other at longitudinally 
different positions to alternately put the nib of the writing body in the projection condition or the 
retraction condition. 

19. The thermochromic writing instrument of claim 18, wherein the front barrel includes therein, 
as the appearance mechanism, a plurality of longitudinally extending cain teeth and cam grooves 
alternately placed along a circumferential direction, a rotary member having a plurality of projected 
ribs rotatably placed in the rear of the writing body and capable of alternately engaging with the cain 
teeth or the cain grooves, another plurality of cam teeth provided in the operation body and turning 
the rotary member, and an biasing member biasing the writing body backward, and 

by slide operating the operation body forward against a biasing force of the biasing member, 
the projected ribs are alternately engaged with the cam teeth or the cam grooves to alternately put the 
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nib of the writing body in the projection condition or the retraction condition. 

20. The thennochromic writing instrument of claim 19, wherein the operation body has a stem 
stored in the intermediate barrel and extending longitudinally, and the stem and the rotary member are 
locked to each other in a condition having longitudinal allowance. 

21. The thennochromic writing instrument of any one of claims 12 through 20, wherein the 
thermochromic writing instrument includes only a single clip body as the operation body, and by 
operating the single clip body, the nib of the writing body is enabled to be put in a projection 
condition and a retraction condition. 

22. The thermochromic writing instrument of claim 21, wherein a longitudinally extending guide 
groove is formed on an outer surface of the intermediate barrel forward of the slide hole, a projected 
bump is provided on a front inner surface of the clip body, and the bump longitudinally slides in the 
guide groove in association with a longitudinal movement of the clip body. 

23. The thermochromic writing instrument of any one of claims 12 through 22, wherein the 
friction unit is made from a low wear elastic material, and a portion of the friction unit abuts on the 
clip body in a nib retraction condition. 

24. The thermochromic writing instrument of any one of claims 12 through 23, wherein the 
friction unit is made from a low wear elastic material, and is fastened to the rear end of the rear barrel 
by press fitting, engaging, screwing, fitting, adhesion, and two color molding, or an entire of the rear 
barrel is formed with the elastic material as the friction unit. 

25. The thennochromic writing instrument of any one of claims 12 through 24, wherein an 
outward projection is formed on an outer surface of the intermediate barrel, an inward projection is 
formed on an inner surface of the rear barrel, and the outward projection on the outer surface of the 
intermediate barrel and the inward projection on the inner surface of the rear barrel climb over and are 
engaged with each other. 

26. The thermochromic writing instrument of claim 19, wherein the operation body has a stem 
stored in the intermediate barrel and extending longitudinally, a cylindrical body attached to the stem, 
a plurality of guide projections is formed on the outer surface of the cylindrical body, the guide 
projections are engaged with the cam grooves longitudinally movably therealong, a plurality of cam 
teeth is formed at the front end of the cylindrical body, and the cam teeth of the cylindrical body abut 
on the projected ribs of the rotary member.  

27. The thennochromic writing instrument of claim 26, wherein an outward projection is formed 
on an outer surface of the stem, an internal hole penetrates longitudinally the cylindrical body, an 
inward projection is formed on an inner surface of the internal hole, and the outward projection on the 
outer surface of the stem and the inward projection on the inner surface of the internal hole climb over 
and are engaged with each other. 

28. A thermochromic writing instrument, comprising: a writing body storing a thermochromic ink 
therein, stored in a barrel; an operation body provided at the barrel to be operated to longitudinally 
move the writing body; a nib of the writing body configured to be capable of appearing from a front 
end of the writing instrument, wherein 

the writing instrument further includes a friction unit made from a low wear elastic material 
for rubbing handwriting in the thennochromic ink and capable of thermally changing the color of the 
handwriting by frictional heat generated at that time at a rear end of the barrel and 

a longitudinally extending slide hole provided in a side wall of the barrel, and an appearance 
mechanism putting the nib of the writing body from a retraction condition into a projection condition 
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by slide operating the operation body placed in the slide hole forward, 
the barrel includes therein, as the appearance mechanism, a plurality of longitudinally 

extending cam teeth and cam grooves alternately placed along a circumferential direction, a rotary 
member having a plurality of projected ribs rotatably placed in the rear of the writing body and 
capable of alternately engaging with the cam teeth or the cam grooves, another plurality of cam teeth 
provided in the operation body and turning the rotary member, and an biasing member biasing the 
writing body backward, 

by slide operating the operation body forward against a biasing force of the biasing member, 
the projected ribs are alternately engaged with the cam teeth or the cam grooves at longitudinally 
different positions to alternately put the nib of the writing body in the projection condition or the 
retraction condition, 

the barrel includes a plurality of components, of which component having the slide hole is 
provided with the cam teeth and the cam grooves on an inner surface of the side wall and a guide 
groove is provided, which guide groove longitudinally extends forward of the slide hole of an outer 
surface of the side wall, and 

the operation body is a clip body and a projected bump is provided on a front inner surface 
of the clip body, and the bump longitudinally slides in the guide groove in association with a 
longitudinal movement of the clip body. 

29. The thermochromic writing instrument of claim 28, wherein the clip body has a stem stored in 
the intermediate barrel and extending longitudinally, and the stem and the rotary member are locked 
to each other in a condition having longitudinal allowance. 

30. The thennochromic writing instrument of claim 28 or 29, wherein the friction unit is made 
from a low wear elastic material, and a portion of the friction unit abuts on the clip body in a nib 
retraction condition. 

31. The thermochromic writing instrument of any one of claims 28 through 30, wherein the 
friction unit is made from a low wear elastic material, and is fastened to a component configuring a 
rear end of the barrel by press fitting, engaging, screwing, fitting, adhesion, and two color molding, or 
an entire of the component configuring a rear end of the barrel is formed with the elastic material as 
the friction unit. 

32. The thermochromic writing instrument of any one of claims 28 through 31, wherein the clip 
body has a stem stored in the intermediate barrel and extending longitudinally, a cylindrical body 
attached to the stem, guide projections are formed on the outer surface of the cylindrical body, the 
guide projections are engaged with the cam grooves longitudinally movably therealong, cam teeth are 
formed at the front end of the cylindrical body, and the cam teeth of the cylindrical body abut on the 
projected ribs of the rotary member. 

33. The thermochromic writing instrument of claim 32, wherein an outward projection is formed 
on an outer surface of the stem, an internal hole penetrates longitudinally the cylindrical body, an 
inward projection is formed on an inner surface of the internal hole, and the outward projection on the 
outer surface of the stem and the inward projection on the inner surface of the internal hole climb over 
and are engaged with each other. 


