Descri pti on THERMOCHROM C WRI TI NG | NSTRUMENT Techni cal Field [0001]
5The present invention relates to a thernochromc witing instrunent.
More specifically, it relates to a thernochromc witing instrunent
containing a thernmochrom c ink. Background Art [0002] 10Hitherto,

Pat ent Docunent) proposes a thernochromc witing instrunment
containing a thernmochromc ink, in which a friction body for
thermal Iy changing the color of the handwiting of the thernochrom e
ink by frictional heat is provided on a top of a cap and in which the
friction body is provided at a rearpgefin@fn t he barrel. 15[ 0003]

Pat ent Docunent 1: Japanese Pat ent Unexam ned Publication No.

JP- A- 2004- 148744 Di scfﬁm?g%?%fg\mfg% ﬂ'ﬁé’ﬂ(ﬂ 1;ﬁ‘at t he

| nvention is to Sol ve e conventi onal

t her nochr o | instrument is a cap type, it is necessary to
performthgétg){’%%:ﬁle%/ det achi ng operation of the cap by using

[0601]

5 | The present invention relates to a thermochromic writing instrument.
More specifically, it relates to a thermochromic writing instrumen£ containing a
thermochromic ink.

Background Art
[0002]

10 Hitherto, Patent Document 1 proposes a thermochromic writing
instrument containing a thermochromic ink, in which a friction body for thermally
changing the color of the handwriting of the thermochromic ink by frictional heat is
provided on a top of a cap and in which the friction body is provided at a rear end of
the barrel.

15 {0003]

Patent Document I: Japanese Patent Unexamined Publication No. JP-A-2004-148744
Disclosure of the Invention

Problems that the Invention is to Solve

[0004]

20 Since the above conventional thermochromic writing instrument is a cap
type, it is necessary to perform the attaching/detaching operation of the cap by using
both hands. If a user can use only one hand, it is difficult to rapidly bring the
instrument into a writing-capable state or a stored state. Moreover, in the above
conventional thermochromic writing instrument, if the friction body is provided at

25 the rear end of the barrel, when the handwriting is rubbed and changed in color after



both hands. If a user can use only one hand, it is difficult to
rapidly bring the instrunment into a witing-capable state or a stored
state. Moreover, in the above conventional thernochrome witing
instrunment, if the friction body is provided at 25the rear end of the
barrel, when the handwiting is rubbed and changed in color after
witing, it is necessary to reverse the barrel and to shift the

hol ding part of the barrel fromthe pen tip side to the rear end
side, so that it is inpossible to quickly shift to a
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an opposite side thereof. In the invention, the "pen-tip-retracted state" means a state
that a pen tip is refracted into the barrel and the "pen-tip-projected state" means a
state that a pen tip is projected outside from the front end of the barrel.
Means for Solving the Problems
15 [0006]
[1] A first aspect of the present invention relates to a thermochromic
writing instrument containing a thermochromic ink, including:
a barrel 2;
a writing body 8 accommodated in the barrel 2 so as to be capably of
20 moving in a longitudinal direction; and
an operation portion 5 provided on an outer surface of the barrel 2,
wherein a pen tip 81 of the writing body 8 is adapted to be project/retract
from/into a front-end hole 31 of the barrel 2 by operating the operation portion 5,
the thermochromic ink 83 is contained inside the writing body 8,

25 a pen tip 81 capable of ejecting the thermochromic ink 83 is provided ata



frominto a front-end hole 31 of the barrel 2 by operating the
operation portion 5, the thernochromc ink 83 is contained inside the
writing body 8, 25a pen tip 81 capable of ejecting the thernochromc
ink 83 is provided at a front end of the witing body 8, and a
friction portion 4 capable of thermally changi ng col or of the
handwiting of the thernochromc ink 83 by the frictional heat

gener ated when the handwiting is rubbed with the friction
portion 4 is provided on the outer surface of 5the barrel 2. [0007]

Since the BeM dnlRfSk WHitid gl g body 8 is projectabe/retractable
frominto the front- enélhgtg%%laﬁ? the barrel 2 by operating the
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the handwriting of the thermochromic ink 83 can be easily changed in color by

rubbing in a state that the batrel 2 is still held by one hand. Incidentally, in the above

15 first aspect of the invention, it is sufficient to provide the above friction portion 4 at
least a part of the outer surface of the barrel 2 (i.e., outer surface of the
thermochromic writing instrument 1) and examples of the sites to which the above
friction portion 4 is provided are the outer surface of the front end of the barrel 2, the
outer surface of the rear end of the barrel 2, the auter surface of the side wall of the

20 barrel 2, the outer surface of the clip projected from the outer surface of the barrel 2,
the outer surface of the operation portion 5, which is projected from the outer surface
of the barrel 2, for projecting/retracting the pen tip 81, and the like. In this
connection, it is sufficient that at least one writing body is accommodated in a barrel
2 movably in a longitudinal direction. Examples thereof are, one writing body (8)

25 beihg accommodated in a barrel 2 movably in a longitudinal direction or a plurality



of witing bodies being accommpdated in a barrel 2 novably in a

| ongi tudi nal direction. [0008] In the thernochromc witing
instrunment 1 of the above first aspect of the 5 invention, a
projection/retracti on nmechani smwhich projects/retracts the pen tip
81 by operating the operation portion 5 is provided in the barrel 2.
The operation portion 5 is provided at the rear end of the barrel 2
and/or on the side wall of the barrel 2. In a state that the
thernochromc witing instrunent 1 is held by one hand, the operation
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the pen-tip-retracted state is shifted to the pen-tip-projected state
by a forwawaO ess operation of the operation portion 5 against the
backward u gl% force of the witing body 8 (so-called rear end knock
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5the pen tip-projected state., ..
mechanism of the invention, in addition thereto, there can be adopted that (a) the

15 operation portion 5 is radially outwardly projected from the side wall of the barrel 2
and the pen-tip-retracted state is shifted to the pen-tip-projected state by a forward
press operation of the operation portion 5 against the backward urging force (so-
called side slide type), (b) the operation portion 5 is radially outwardly projected
from the side wall of the barrel 2 and the pen-tip-retracted state is shifted to the pen-

20 tip-projected state by an inward press operation of the operation portion 5 in a radial
direction (so-called side knock type), (¢) the pen tip 81 is projected/retracted by
rotating the operation portion 5 provided at the rear part of the barrel 2 against the
front portion of the barrel 2 (so-called rotation type), or the like.

[0009]

25 2] According to second aspect of the invention, there is provided the



BAYZAY e T T W T LT g 1| Astfument 1 of the second

aspect of the invention enables a smooth witing with avoiding the
contact of the friction portion 4 with a surface to be witten in the
pen-tip-projected state. Mreover, since the 10tbernochromc witing
instrunment 1 of the second aspect of the invention enabl es rubbing of
the handwriting with the friction portion 4 provided at the front end
of the barrel 2 in the pen-tip-retracted state, it is unnecessary to
re-hold the barrel 2 after witing and hence a user can quickly nove
to a rubbi ng-to-change-col or operation. [0011] 1_5%%!quording to
third aspe8iergpchrommic g ingumen ageordiag Lﬂ [ Wesaein plee FisEPRBemiPBAilE
writing instrunment according to [2], wherein a pen .

ti p- suppor Pravifed ot thedrpnpend ofcthe herrel |2 sp thai i firpt erbof the frictwndortinng 81

is made of a hard material and ] . afriction portion 4 made
of a soft Heelediabgadiod the isentgbd obthean ndein hepenfigoetradted state andihe end
of the pen tip-supporting portion of the barrel 2. [0012] I n

t he t her no&hniosmdo! e penrip §1nis docatedrahead affthe frenttend od thesfpietien pdrtiomé in

i nvention, since the pen-tip-supporting portion 3 is nade of the hard
mat eri &l , the pendipgrejecthdstatehe pen tip 81 is projected outside from
the front-end hole 31 of the barrel 2 25(at the tine of witing), the
outer surfH®30pbf the pen tip 81 or the outer surface of the vicinity
of the pen tip 81 of the witing body 8 is supported by the inner
surface of the frOftethemhdebtomis Wwrsingtifstrupent 1 bpths sppnadtaspegt githé i on 3
made of the hard material. Thereby, the stagger of the pen tip 81 is
suppr essedimattiom enkblbd £ smpothevritig widgavosding theicoatct dahefictbn pbytion 4
formng the friction portion 4 made of a soft material on the 5outer
surface of withe shitfasetio @aavridfentif ehegen-tip-grojzuri 6tatd. Ngofeovér siicekhende of
the hard material, at changing the color of the handwiting by

rubbing, tihermdéchggsic vaitinghasthiment 1 0ftheaeddndrasgect 6f G pplcascechabld a
st abl e rubbi ng-to-change-col or operation is enabled. [0013]
rubbing of the handwriting with the friction portion 4 provided at the front end of the
barrel 2 in the pen-tip-retracted state, it is unnecessary to re-hold the barrel 2 after
writing and hence a user can quickly move to a rubbing-to-change-color operation.
o011}
15 [3] According to third aspect of the invention, there is provided the
thermochromic writing instrument according to [2], wherein
a pen tip-supporting portion of the barrel 2 having the front-end hole 31
is made of a hard materia) and
a friction portion 4 made of a soft material is provided on an outer
20 surface of the front end of the pen tip-supporting portion of the barrel 2.
[0012]
In the thermochromic writing instrument 1 of the third aspect of the
invention, since the pen-tip-supporting portion 3 is made of the hard material, in a

state that the pen tip 81 is projected outside from the front-end hole 31 of the barrel 2

25 (at the time of writing), the outer surface of the pen tip 81 or the outer surface of the



10[ 4] According to the fourth aspect of the invention, there is

provi ded the thernmochromc witing instrunment according to [2],

wherei n the friction portion 4 and the witing body 8 are
mai ntai ned in a non-contact state. [0014] 15In the thernochromc
witing instrument 1 of the fourth aspect of the invention, since the
friction-portion 4 and the witing body 8 (i.e., the pen tip 81 and
the outer surface of the vicinity of the pen tip 81 of the witing
body 8) are maintained in a non-contact state, the stain of the
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refers to a %Prface inclined to the axial line (tapered surface).
[0013]
10 4] According to the fourth aspect of the invention, there is provided the

thermochromic writing instrument according to [2], wherein

the friction portion 4 and the writing body 8 are maintained in a non-
contact stafe. |
[0014]

15 In the thermochromic writing instrument 1 of the fourth aspect of the
invention, since the friction portion 4 and the writing body 8 (i.e., the pen tip 81 and
the outer surface of the vicinity of the pen tip 81 of the writing body 8) are
maintained in a non-contact state, the stain of the friction portion 4 by the attachment

of the ink can be prevented and also a smooth pen tip projection/retraction

20 performance is obtained.
[0015]
[5] According to the fifth aspect of the invention, there is provided the

thermochromic writing instrument according to [2], wherein
the outer periphery 41 of the front end of the friction portion 4 has a

25 convex curved surface or an inclined surface.



[ 0017] 10[ 6] Accordi ng tom—o'f_?he invention, there is

provi ded the thernmochromc witing instrunment according to [2],

wherei n an angl e defined between a contact |ine which
contacts with the outer surface of the friction portion 4 and the
front end of the pen tip 81 in the pen tip-projected state and an
axial line is set to 10 degree or nore and 60 degree or |ess.

15[ 0018] Thereby, in the thernochromc witing instrunent 1
of the sixth aspect of the invention, a proper

r ubbi ng-to-ch%gge-col or operation performance of the friction portion
4 is obtai h&40hnd al so, in the pen-tip-projected state (at the tine
of witing), the pen tip. .81 can be easily visualized and the
non-contact state HEgGREA thdhsrmoghropic Yoigag tsgnmantanef the ithgspestef t o
be witten is maintained. [0019] [7] According to the seventh aspect
of the i nvéminyatioppsysharp comsy perdign iseot i Hredmand end petenperiphery
instrunment according to [2], wherein the friction portion 4 is

provi ded cinEingpsyooth contact of the frivdioa ipyrtiond witkea suréacade be wnitten wr i t i ng
instrunment 1 of the seventh aspect of the invention, it becones
unnecessar pedomes pogsiblerduring mibbiagito-change-dokg operation.oAlspoit beaomes easy a
circunferential direction before rubbing using the friction portion 4
and t hus t hegenahts fngtional beatsgee egiraper opead taraans clininbe befwicek thy friction
started. 5[0021] [8] According to an eighth aspect of the invention,
there i s ppaviodddnd ke tubfacerodieromttan. inithis ngnrientidrr, theeintlired Gorfakernrgfetso
[2],

to a surface inclined to the axial line (tapered surface).
[0017]
10 [6] According to the sixth aspect of the invention, there is provided the
thermochromic writing instrument according to [2], wherein
an angle defined between a contact line which contacts with the outer
surface of the friction portion 4 and the front end of the pen tip 81 in the pen tip-
projected state and an axial line is sef to 10 degree or more and 60 degree or less.
15 [0018]
Thereby, in the thermochromic writing instrument 1 of the sixth aspect of
the invention, a proper rubbing-to-change-color operation performance of the friction
portion 4 is obtained and also, in the pen-tip-projected state (at the time of writing),

the pen tip 81 can be easily visualized and the non-contact state between the friction

20 portion 4 and the surface to be written is maintained.
[0019]
7 According to the seventh aspect of the invention, there is provided the

thermochromic writing instrument according to [2], wherein
the friction portion 4 is provided circularly.

25 [0020]



wherein the operation portion 5 is provided at a rear end of the
barrel 2 and 10the thernochromic witing instrunent further includes
a projection/retraction nmechani smwhich shifts the pen tip 81 from
the pen tip-retracted state to the pen tip-projected state by a
forward press operation of the operation portion 5. [0022] 15Thereby,
in the thernochromic witing instrunent 1 of the eighth aspect of the
I nvention, it is unnecessary to reverse the barrel 2 so as to shift
the holding part of the barrel 2 fromthe pen tip side to the rear

end side and re- hofgkLuieilae ﬁ%!rmgchr&ﬁmt\bﬁﬁ ngﬁxsﬁﬁnaﬂqszlf%eesetu&tﬂ%gfeki y
performa pen tip proj ééting operati on. 3] 20[ 9] According t

ni nth aspeggtminvehor, E‘t"ﬂ%@&rhé’srhnn&%fﬁy vf«. d?ﬁi?ﬁﬁ'tﬂ@&liréclﬁgn Bhﬁferm&mpm c

Wit ng i nstrument accor di ng to e operatlon

portion Sa%@laﬁda@ﬁwcm%%m HrePfigh ﬁe%&%%m dng| h%ef Iﬁf&id? ﬁbe

barr el ermochromc witing 1 ns udes a
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the pen tip-retrac pen t1p-proje
formagp prﬁﬁﬁuoperatlon of the operation portion 5. [0024]

{8} According to an eighth aspect of the invention, there is provided the
thermochromic writing instrument according to {2},

wherein the operation portion 5 is provided at a rear end of the barre] 2
and

10 the thermochromic writing instrument further includes a
projection/retraction mechanism which shifts the pen tip 81 from the pen tip-retracted
state to the pen tip-projected state by a forward press operation of the operation
portion 5. |
[0022]

15 Thereby, in the thermochromic writing instrument 1 of the eighth aspect
of the invention, it is unnecessary to reverse the barrel 2 so as to shift the holding part
of the barrel 2 from the pen tip side to the rear end side and re-hold the barrel 2, so
that it is possible to quickly perform a pen tip projecting operation.

[0023]

20 [9] According to a ninth aspect of the invention, there is provided the

thermochromic writing instrument according to [2], wherein

the operation portion 5 is radially outwardly projected from a side wall of
the barrel 2 and

the thermochromic writing instrument further includes a

25 projection/retraction mechanism which shifts the pen tip 81 from the pen tip-retracted



Thereby, in the thernochromic witing instrument | of the ninth
aspect of 5the invention, it is unnecessary to reverse the barrel 2
so as to shift the holding part of the barrel 2 fromthe pen tip side
to the rear end side and re-hold the barrel 2, so that it is possible
to quickly performa pen tip projecting operation. [0025] [10]
According to a tenth aspect of the invention, there is provided the
10t hernochrom c witing instrunent according to [2], wherein
the operation portion 5 is radially outwardly projected froma side
wal | of th 1 &gﬁ' I ks A :
I nstrument %ﬁ‘a%?? Eﬂc;érp ei%ntyﬂrgjeegteg Sf)ag%?}te%ﬁ on rISeYtg %ad?tg fﬁ‘gﬁn\ﬁn’gtlﬁgﬁ?rgtrﬁ;%i ch
shifts thepypgfaptsip 81 fromthe pen tip-retracted 1l5state to the pen
tip-projected state by an radially inward press operation of the
operation Ai on 5. [ 0026] Thereby, in the therrnochromc
witing inStrunent 1 of the tenth aspect of the invention, it is
unnecessary to rev : 1 0. Shi tsh | r
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of 20t he barrel om+t pen e rear e f
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aspect of LA LOVERLEMe pbl'§S Sab > BE 2 68 18 $nd re-hold the barrel 2, so that

it is possible to quickly perform a pen tip projecting operation.

[0025]
[10] According to a tenth aspect of the invention, there is provided the
10 thermochromic writing instrument according to [2], wherein

the operation portion 5 is radially outwardly projected from a side wall of
the barrel 2 and
the thermochromic writing instrument further includes a
projection/retraction mechanism which shifts the pen tip 81 from the pen tip-retracted
15 state to the pen tip-projected state by an radially inward press operation of the
operation portion 5.
[0026]
Thereby, in the thermochromic writing instrument 1 of the tenth aspect of
the invention, it is unnecessary to reverse the barrel 2 so as to shift the holding part of
20 the barrel 2 from the pen tip side to the rear end side and re-hold the barrel 2, so that
it is possible to quickly perform a pen tip projecting operation.
[0027]
[11] According to an eleventh aspect of the invention, there is provided the
thermochromic writing instrument according to [2], wherein

25 the operation portion 5 is provided at the rear part of the barrel 2 and



t hermochrom ¢ witing instrunent according to [2], wherein 25the
operation portion 5 is provided at the rear part of the barrel 2 and
the thernochromc witing instrunent further includes a
projection/retraction mechanismprojecting and retracting the pen tip
81 by a rotation operation of the operation portion 5 against the
front part of the barrel 2. [0028] 5Thereby, in the thernochromc
witing instrunment 1 of the eleventh aspect of the invention, it is
unnecessary to reverse the barrel 2 so as to shift the holding part

of the barrel 2 frmthdiRopl@dmid Wridhéistrombitefurtaingudtsai de and
re-hold the barrel 2, so that it is possible to quickly performa pen

tip projecptdigrtionrétaictionmet MR proficfing AsCRtrdétiig thopeh fip\8l by B reaRect
of the invention, there is provided the thernmochromc witing

i nstrument oa&eQdHbMbe g&riﬁun,pomﬁffh@iﬁs*ﬂmefﬁd;ﬁb&%f #ehhiren 4 is
provided at  a rear end of the barrel 2. Thereby, in the
t hernochro '@gyvriting instrunment 1 of the twelfth aspect of the

i nvention, the handwiting of the thennochrom c ink 83 can be rubbed

with tyhe 15fricti onphony, hPfBe_‘t‘he??ﬁSElnbﬁiié@ﬁti{?@%;&{uﬁérﬁﬁcﬁf?ﬁé aevatipt e.

[0030] [13] According to a thirteenth aspec e invention, there
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R L e o e
t he barrel [0%29]

10 {12] According to a twelfth aspect of the invention, there is provided the
thermochromic wrifing instrument according to [1], wherein the friction portion 4 is
provided at a rear end of the barrel 2.

Thereby, in the thermochromic writing instrument 1 of the twelfth aspect
of the invention, the handwriting of the thermochromic ink 83 can be rubbed with the

15 friction portion 4 even in the pen-tip-projected state.

[0030]
[13] According to-a thirteenth aspect of the invention, there is provided the
thermochromic writing instrument according to {12], wherein

- the operation portion 5 is provided at the rear end of the barrel 2,

20 the thermochromic writing instrument further includes a
projection/retraction mechanism which shifts the pen tip 81 from the pen tip;retracted
state to the pen tip-projected state by a forward press operation of the operation
portion 5 toward the front end of the barrel 2,

the friction portion 4 is provided at an outer surface of the rear end of the

25 aperation portion 5 and

10



the friction portion 4 is provided at an outer surface of the rear
end of the 25operation portion 5 and a hol ding portion
51 capabl e of being held when rubbing with the friction portion 4 is
provi ded on the outer peripheral surface of the operation portion 5.
[0031] In the thennochromic witing instrunent 1 of the thirteenth
aspect of the 5invention, a stable holding is enabl ed during

r ubbi ng-t o- change-col or operation by providing a holding portion 51
capabl e of hoIding at rubbing by using the friction portion 4, on the

outer peripheral P% Fn?,lﬁ&fétic%l{;ﬁs%%lgt&Pangpﬁlh'vﬂ{én%bﬂ: é{w&tﬁ%e@cﬂbl{]g

portion 51, it is e n an axi 'rect on

tner moohr oAeonris PRERIe R ok el Rifipe StRE DPEER O Pttty © o

t he invent'L antI-S|Ip effect of a finger is achieved at the
forward pr peration of the operation portion 5 by providing the

et uor 2ot 2 eI A AL
S ARG, S o ““wh@g% CIr R —
e T o S
e R R ekl A b b
gheratign Sém%&%m%s@w% B S b e
75 ST BeDRiRaR Rt o RS

e outer, peripher ce of the

ortign 4 i rV|ddont
gper a% on ﬁé‘}"? ftgﬁe aspect of the invention, anti-slip e%fecto a finger 1s achieved at the

forward press operation of the operation portion 5 by providing the friction portion 4

made of a soft material to the outer surface of the rear end of the operation portion 5.

- [0032]
[14] According to a fourteenth aspect of the invention, there is provided the
15 thermochromic writing instrument according to [12], wherein

the operation portion 5 is provided at the rear part of the barrel 2,

the thermochromic writing instrument further includes a
projection/retraction mechanism which shifts the pen tip 81 from the pen tip-retracted
state to the pen tip-projected state by a rotation operation of the operation portion 3

20 against the front part of the barrel 2,

the friction portion 4 is provided at the outer surface of the rear end of the
operation portion 5 and

a holding portion 51 capable of being held when rubbing with the friction
portion 4 is provided on the outer peripheral surface of the operation portion 5.

25 [0033]
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25[ 0033] In the thernochromic witing instrunent 1 of the
fourteenth aspect of the invention, a stable holding is enabled
during rubbi ng-to-change-col or operation by providing a holding
portion 51 capable of holding at rubbing by using the friction
portion 4, on the outer peripheral surface of the operation portion
5. For the holding 5Sportion 51, it is effective to set the length in
an axial direction to 10 mmor nore, preferably 15 mmor nore. [0034]
[ 15] According to a fifteenth aspect of the invention, there is

ded the thernpch
et ei n 101 ne. oper B Log Tatt o FLAEks “ﬁﬁ%aaﬁ‘f@i’ﬂ?)ﬁ&n@aﬁé&kf i

roj ecte y out rom

a side wal l; \%L 1(%1[11% sﬁﬁce{ l?n’é 1gg %rb%ab].ed d?m(l)%yur’o‘é{ﬁg-tg Qﬁ C%%hgra%%*

i nstrument projec aCtI Irsm

shifts the go dn%%? h§]%i1ng aP c;nhﬁel le%'o?h&l(a rg%?}uef)%m%fb%ttﬁ Ol 'fr? 135"

tip-projec ormar press opera Eoper ati-on

16 the 1 BPTRBA P i misy peheil il Y OPer IR R fgﬁafﬁer“ﬁq%ﬁgém
b f th 4 '

appearance P! 22‘*&&“ 8%&%??%%%?#?” B Bt Pl pritee, "

desi gned. Zf“[ﬁ 0@6]1 1 According to a sixteenth aspect of the
i nventi on, PEAER y-g f‘}?é% the thernochromc witing instrunent

accordi ng E jL wher ei n t he operation portion 5 is
radially o dIy projected fromthe side wall of the barrel 2 and

[15] According to a fifteenth aspect of the invention, there is provided the
thermochromic writing instrument according to [12], wherein
10 the operation portion § is projected radially outward from a side wall of
the barrel 2 and
the thermochromic writing instrument further includes a
projection/retraction mechanism which shifts the pen tip 81 from the pen tip-retracted
state to the pen tip-projected state by a forward press operation of the operation
15 portion 5.
[0035]
In the thermochromic writing instrument 1 of the fifteenth aspect of the
invention, the operation portion 5 can be provided independent of the friction portion
4 and thus the appearance and size of the operation portion 5 can be freely designed.
20  [0036]
[16] According to a sixteenth aspect of the invention, there is provided the
thermochromic writing instrument according to [12), wherein
the operation portion 5 is radially outwardly projected from the side wall
of the barrel 2 and

25 the thermochromic writing instrument further includes a

12



25t he thernmochrom ¢ witing instrument further includes a
projection/retracti on nmechani smwhich shifts the pen tip 81 fromthe
pen tip-retracted state to the pen tip-projected state by a radially
i nward press operation of the operation portion 5. [0037] 5In the
thermochromc witing instrument 1 of the sixteenth aspect of the
invention, the operation portion 5 can be provi ded i ndependent of the
friction portion 4 and thus the appearance and size of the operation
portion 5 can be freely designed. [0038] [17] According to a

sevent eent hpresap@ire@iction endchMBEh Which shifetBe pén 85 91/ frdedthé P& tip-retracted
10t hernmochromic witing instrunent according to [12], wherein

a friction sped foltRO pQPES-picdiRedRdtd bpan?crila11ysm%fa/15r€§§d)peﬁnbﬁafmut er
surface of the barrel 2 and the friction'portion 4 is adapted to be

pr oj ect abl %5@{15@?@@9}1@ frominto the rear end of the barrel 2
by operating the triction portion-operation portion 2d. 15[ 0039]

In the ther romc witing instrunment 1 of the seventeenth aspect
of the invention, during rubbing, the friction portion 4 can be

projecked fromt heIﬂ fR &Ml Egllﬁchﬁngﬁ’%f I‘UJ%CI%Q%HE@H?’.{BQI&I] 5%%@% (gi’#]tul on

t he other hand, during non-ru ng and st orage, rrcti

4 can be r zﬁ\«reﬂﬁ&? Gnd ﬁe?atﬁﬂ%oﬂ?ornhféan%ehﬂoﬂa@dj S8l pehBgnt k Iof‘ {h%tﬂf'u&%}ﬁl  portion

20portion 4 from’stai'ni ng i's cornection, ‘exanp

friction-parkis tﬂ@%@%&?ﬂ&e .‘{ﬁgrsqe%g ﬁ?edgﬂe% ol Srt?onrsoéaﬁtbe%ﬁrpcfé@héed?n

type agai nst the barr g operation type

barrel 2. [[6&%&)]

(17 According to a seventeenth aspect of the invention, there is provided the
10 thermochromic writing instrument according to [12], wherein

a friction portion-operation portion 2d is provided on the outer surface of
the barrel 2 and

the friction portion 4 is adapted to be projectable/retractable from/into the
rear end of the barrel 2 by operating the friction portion-operation portion 24d.

1 5 [0039]

In the thermochromic writing instrument 1 of the seventeenth aspect of
the invention, during rubbing, the friction portion 4 can be projected from the rear
end of the barrel 2 and used for rubbing. On the other hand, during non-rubbing and
storage, the friction portion 4 can be retracted into the barrel 2 to prevent the friction

20 portion 4 from staining. In this connection, examples of the friction-portion-
operation portion 2d include a rotation operation type against the barrel 2 or a sliding

operation type against the barrel 2.

[0040)
[18j According to an eighteenth aspect of the invention, there is provided the
25 thermochromic writing instrument according to [1], wherein
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[ 18] According to T &rgnTteemn aspect ol the invention, there is

provi ded the 25t hernmochromc witing instrunment according to [1],
wherei n the friction portions 4 are provided at the front
end of the barrel 2 and the rear end of the barrel 2, t he
front end of the friction portion 4 provided at the front end of the
barrel 2 is | ocated ahead of the front end of the pen tip 81 in the
pen tip-retracted 5state and the front end of the pen tip
81 is located ahead of the front end of the friction portion 4

provi ded at the frant,..end of .the barrel. in the pen Li.p-proj.ected
D ate. 10041 101 nIRHECRRPOHIER beerayted 4idhd AR ehiE HR5R £ the
ei ghteenth aspect .of .the jnvention, in the pen-tip-projected state,
it can be é%iea‘gﬂfﬁ’ﬁé’?"% friction portion 4 provided at the front

f th I [ i h
writren, and thus Dectbem o Be R ot v B Ao don fid ol
t hermochrom ¢ Jting .inst nt 1 of the eighteenth aspect of the
i nventi on, C%H?}@%-dtqgﬁg‘{ %’Eﬁ%@?@&nﬂﬁ ﬂﬁtI@P%@i §ida thereniimstipsted ng
can be_rubbed with the friction portion 4 provided at the front end

of thedbarsifeand jt js unnecessary to reverse the barrel 2 after
witing and thus a user can uickI%( nove to the

r ubbi ng- t o- change- &Ifent gpsbofahe pen finB isdoeated ahpad pEthe fronpensafdhs ¢
witing instrunent 1 of the eighteenth aspect of the invention, even
in the penftstiangopicnd prgvisied eethe fioat engrafhe barrey 2dm thermen dipenreisettd oni ¢
ink 83 can 20be rubbed with the friction portion 4 provided at the
rear end oftaee barrel 2. [0042] [19] According to a nineteenth aspect
of the invention, there is provided the thernochromc witing

i nstrunent [@4brding to [I b wherein a plurality of
the witing bodies 8 are acconmmpdated in the barrel 2 25novably in a
| ongi tQdi nal di r ecl the thermochromic writing instrument 1 of the eighteenth aspect of the

invention, in the pen-tip-projected state, it can be avoided that the friction portion 4
provided at the front end of the barrel 2 comes into contact with the surface to be
written, and thus a smooth writing is enabled. Moreover, in the thermochromic
~ writing instrument 1 of the eighteenth aspect of the invention, in the pen-tip-retracted
15 state, since the handwriting can be rubbed with the friction portion 4 provided at the
front end of the barrel 2, it is unnecessary to reverse the barrel 2 after writing and
thus a user can quickly move to the rubbing-to-change-color operation. Moreover, In
the thermochromic writing instrument 1 of the eighteenth aspect of the invention,
even in the pen-tip-projected state, the handwriting of the thermochromic ink 83 can
20 be rubbed with the friction portion 4 provided at the rear end of the barrel 2.
[0042]
[i §] According to a nineteenth aspect of the invention, there is provided the
thermochromic writing instrument according to [1}], wherein
a plurality of the writing bodies 8 are accommodated in the barrel 2

25 movably in a longitudinal direction,

14



each of the pem=rfp=8rsor tNC prurartry of the witing bodies 8 is
adapted to be alternatively projectable/retractable frominto the
front-end hole 31 of the barrel 2, and the handwitings derived from
the respective thernochromc ink 83 5ejected fromthe pen tip 81 of
each of the witing bodies 8 is rubbed with the friction portion 4
provi ded on the outer surface of the barrel 2, and each of the
handwiting is capable of being thermally changed in color by the
frictional heat generated at the rubbing. [0043] 10ln the
thermochromic witing instrunent. 1 of the_nineteenth aspect .of the
invention, plural (& ‘P@%Pe’l%gﬂsﬁféi‘ﬁﬁlﬁwx ?ﬁiﬁé""ﬂ’é‘gi%{?g‘dsgﬂ%‘?ﬂ@qﬁé
thernnchroni% ink 83 can be %E}ained wi.ith one writing .instrument.

Mor eover, i'fi bf AECTREeRpRIRISS RO/ TRk PR Yle fromdino the frontrensk holg 3] pf the beradlt n
aspect of the invention, since the handwiting of the thernochromc
ink 83 ejeé%é@ifron1the pen tip 81 of each of the witing bodies 158
can be thermally changed in color with the friction portion 4, the
handwr i ting of t he thelandwakpsndcsived forghe jespegsive grermpehromiaink§3 bodi es
8 can be thermal |y changed in color at once with the friction portion
4. [0024] [coieAdesr theyntip & afach ofdhe wiitins bedies 8 israbbed with thedriction
2020. The thernmochromic witing instrument according to [1], wherein

a plural i t ypogfont4rovided phgherisrsyriaceanf shedorsrshdonndteach phithe hendyaitinglis 2
novably in a |ongitudinal direction, each of the pen tip
81 of the skpabld ¢fibpingfthenmallychanged iboalpely Beifdctimableatigerordbe at the
alternatively projectable/retractable frominto the front-end hole 31
of the barmedbig. 25a detachable cap 11 is provided at the front end

of the barrel 2,
[0043]

10 In the thermochromic writing instrument 1 of the nineteeﬁth aspect of the
invention, plural {at least two) the handwritings derived from the thermochromic ink
83 can be obtained with one writing instrument. Moreover, in the thermochromic
writing instrument 1 of the nineteenth aspect of the invention, since the handwriting
of the thermochromic ink 83 ejected from the pen tip 81 of each of the writing bodies

15 8 can be thermally changed in color with the friction portion 4, the handwriting of the
thermochromic ink 83 by each of the writing bodies 8 can be thermally changed in

color at once with the friction portion 4.

[0044]
20} According to a twentieth aspect of the invention
20 20. The thermochromic writing instrument according to [1], wherein

a plurality of the writing bodies 8 are accommodated in the barrel 2
movably in a longifudinal direction,

each of the pen tip 81 of the plurality of the writing bodies 8 is adapted to
be alternatively projectable/retractable from/into the front-end hole 31 of the barrel 2,

25 a detachable cap 11 is provided at the front end of the barrel 2,

15



the cap 11 tightly seals the front-end hole 31 of the barrel 2 when
the cap 11 is mounted to the front end of the barrel 2, and

the handwitings derived fromthe respective thernochromc ink 83
ejected fromthe pen tip 81 of each of the witing bodies 8 is rubbed
with the friction 5 portion 4 provided on the outer surface of the
barrel 2, and each of the handwitings is capable of being thermally
changed in color by the frictional heat generated at the rubbing.
[0045] In the thernochromc witing instrunent 1 of the twentieth

aspect of the 101 el ighhiysads k@lrohfaX ndiv) of the A Ghid A8 o]

t he thennochrom c ink obtained wth one witing instru

Mor eover, ilﬁigg%uﬁtgggmglﬂogp}ﬁ%dééh%ﬁ%wl g ument 1 of the twentieth

aspect of the iInvention, 'since ing of the thernochrom c
ink 83 ejected f t j . i ng: ' S
be ¢ her mai |y chang s 14aoBaftats @ri¥pe BnSREfesBionhE BellbblsbicipRss 5o
handwri ti ng, t : 11C . 8 . of W Ling.
bodi 65 & caivisd i PR RS R of BE uPsre ReRBEE L bl e P
ti 4. ol h ] P Li i t t. 1..0f th
POt 8, b SRR Bk dod AR Gl BB ST Rl e
f t-end hol 1 the b |, 2 h 11 i ted h
front end of “EABCSEPPLE TorngE el g o Py THEE s ABTh G s0A DFp
81 of each og .the witing bodies 8 20can be prevented during
non-wri ti ng"PBH46] [21] According to a twenty-first aspect of the

i nventi on, é@esie is provided the thernmochromc witing instrunment
accordi ng t[ 4[ 0], wherein a seal portion 101 closely

o1 ovi 4d i n (e balt 6 HeraATomic Biing nstuiprd 10 he Pingghspoeetelibet
Che' At ng e 0 5 LN st a0 betuseny e el pgrd on, 101
barrel 2. obtained with one writing instrument. Moreover, in the thermochromic writing
instrument 1 of the twentieth aspect of the invention, since the handwriting of the
thermochromic ink 83 ejected from the pen tip 81 of each of the writing bodies § can
be thermally changed in color with the friction portion 4, the handwriting of the
15 thermochromic ink 83 by each of the writing bodies 8 can be thermally changed in
color at once with the friction portion 4. Moreover, in the thermochromic writing
instrument 1 of the twenfieth aspect of the invention, since the cap 11 tightly seals the

front-end hole 31 of the barrel 2 when the cap 11 is mounted to the front end of the

barred 2, vaporization of the ink from the pen tip 81 of each of the writing bodies 8

20 can be prevented during non-writing.
[0046]
213 According to a twenty-first aspect of the invention, there is provided the

thermochromic writing instrument according to [20], wherein
a seal portion 101 closely sliding on the outer surface of each of the

25 writing bodies 8 is provided in the barrel 2 and
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[0047] 5In the thernmochromic witing instrument | of the twenty-first
aspect of the invention, when the cap 11 is nounted to the front end
of the barrel 2, a tightly seal ed space can be forned between the
seal portion 101 and the cap 11 and thus the respective pen tips 81
of each of the witing bodies 8 can be surely tightly seal ed during
non-witing. 10[0048] [22] According to a twenty-second aspect of the
invention, there is provided the thernochromc witing instrunent
according to [21], wherein a biasing nenber 7 urging each of

the witing bodi es y& RAGKYEI &F dath BLWE 9Fitind HoliRs BA fiflltly%ealt@Between theh

bi asi ng- menber - supporting portion 2b supporting the réar end of eac

of the bi askRGoRRHPR1%nd thecap 1 Whiedhd E'aft fl"lgs ?@Eéf&htt%ﬂ}eﬁg&ﬁt end ofthe @

seal body 10 having the seal portion 10

bi asi ngmemggzsppporting portion 2b. [0049] 20In the thernmochromc
witing instrunent 1 of the twenty-second aspect of the invention,
since the ﬁg@h body 10 having the seal portion 101 is fixed to the

bi asi ng- e er;upporting portion 2b, the seal body 10 is surely fixed

theretg. [0050] 25&1?31]6% ggﬂ@ﬁléé Qriﬁné %MEBM 5fqhgﬁape%?}-ﬁpsft a;rpqgt of

invention, there iS provi
the invention, when the cap 11 is mounted to the front end of the barrel 2, a tightly

sealed space can be formccf between the seal portion 101 and the cap 11 and thus the
respective pen tips 81 of each of the writing bodies 8 can be surely tightly sealed
during non-writing.
10 (0048]
[22] According to a twenty-second aspect of the invention, there is provided
the thermochromic writing instrument according to [21], wherein
a biasing member 7 urging each of the writing bodies 8 backward is
housed in the barrel 2,
15 | a biasing-member-supporting portion 2b supporting the rear end of each
of the biasing members 7 is provided in the barrel 2, and
a seal body 10 having the seal portion 101 is fixed to the biasing-
member-supporting portion 2b.
[0049]
20 In the thermochromic writing instrument 1 of the twenty-second aspect of
the invention,
since the seal body 10 having the seal portion 101 is fixed to the biasing-member-
supporting portion 2b, the seal body 10 is surely fixed thereto.
[0050]

25 23] According to a twenty-third aspect of the invention, there is provided the
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t hermocluom c witing instrunent according to [19], wherein

color in a color-appeared state of the thernochrom c ink 83 contained
in the inside of each of the witing bodies 8 is different from each
ot her. [0051] 5In the thernmochrom c witing instrunment 1 of the
twenty-third aspect of the invention, plural of the handwitings
having different color in the col or-appeared state, derived fromthe
t hennochrom ¢ ink 83 contained in the inside of each of the witing
bodi es 8, can be thermally changed in color at once by the frictional

heat of thendiibeirbRtk Wfilg thstrdRER QVrdink o Eﬂ@?, Jeegigochrom ¢ wri ting
instrument 1 of the 10twenty-third aspeCt of "the Invention, even if

instrument 1 of the of 1 L
each of the pl ur al ChonmacidrBpbhed SREUa dotifeoide A CURAIET,
di fferent! y,c0Lat 6?&%?{‘?‘% vﬁ'ﬁtﬁnfggoodieg@qg%iﬁ{‘e Gk AL ng£ 0 a

twenty-fourth aspect o e i ntion, ere i s provided 15the

t her mochromygsyriting instrument according to [19], wherein
t he col or-Change tenperature, by the frictional heat of the friction

ach of the writi ng Boaeeaogrfi Rl nbPBhal 58 bl Y S8eR31 | o
the | nvent risrrih il e Mgt ndolf ORRY peft el BREFRRReRet i o
changed i noag 4fivel tnttenhodRnicinR 5 Bpuided W Relresd TRt diingar
each of 't nd UREEINES ot BE el Fhefged itatetl RFeriBt Fist e Bathtge,
there 1. aueSbidd ke 4 iRl BRMMELUARGR SARN LSRR R ¥

10 twenty-third aspect of the invention, even if individual handwritings of the

thermochromic inks 83 are overlapped, each of the plural handwritings can be

identified by the color in the differently color-appeared state.

[0052]
[24) According to a twenty-fourth aspect of the invention, there is provided
15 the thermochromic writing instrument according to [19], wherein

the color-change temperature, by the frictional heat of the friction portion
4, of the thermochromic ink 83 contained in the inside of each of the writing bodies 8
is set from 25°C to 95°C.
[0053]

20 In the thermochromic writing instrument 1 of the twenty-fourth aspect of
the invention, the plural handwritings derived from the thermochromic ink 83 of each
of the writing bodies 8 can be surely thermally changed in color at once by the
frictional heat of the friction part 4. If the color-change temperature of the
thermochromic ink 83 of each of the writing bodies 8 is out of the above temperature

25 range, there is a fear that the plural handwnitings cannot be thermally changed in
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color at once by the frictional heat of the friction part 4. [0054]

[ 25] According to a twenty-fifth aspect of the invention, there is
provi ded the thennochromic witing instrunment according to [20],
wherein 5a friction portion 4 capable of thermally changi ng the col or
of the handwiting of the thernochromic ink 83 by the frictional heat
generated when the handwiting is rubbed with the friction portion 4
is provided on an outer surface of the cap. [0055] 10In the
thernochromc witing instrunent 1 of the twenty-fifth aspect of the

invention, cBir BY éhce By Rk fridBomdl hedtio® helBitlibPparfiaon the outer surface
of the cap 11, the friction portion 4 on the outer surface of the cap

11 can be yg®d)in the state that the cap 11 is nmounted to the rear
end of the barrel 2, in the state that the cap is separated fromthe

barrel 2, apg in th%cez%aﬁa Qohlh?@éntﬁmhca@pec%f ) iﬁ%ﬁﬁ&ﬁ%&é‘%&tﬁ?ﬂgﬁ@@dﬂt&i p

15side of the barrel 2. mely, 1Tn the thernmochromc witi

NSt Uent dlerboliiid WY mbieihdhy 430 Ehg ® (oIS aEN T on, even in any

state of the cap 11 agai nst the barrel writing of the

st f the cap 11 ¢ | _ .
A L U L R
a twenty-s m&mﬁ@%&h@&w&mmwﬂm £y o ?{ic?tid[n?l] lpera%éngleagedt\n}?en the
therm)chromc W | |ng | nNsStrunen accor |ng (0] , ereln a

det achabl e h&t?cﬁvrilti]ngii§ by Wﬂﬁ%eaﬁ-mﬁb‘ﬁ p&rtigﬂt‘ﬁ- i Bx%v?cfed tog?m %ﬁ{ef gllll‘fa%e aFp d
the cap.
[0055]

10 In the thermochromic writing instrument 1 of the twenty-fifth aspect of
the invention, by providing the friction portion 4 on the outer surface of the cap 11,
the friction portion 4 on the outer surface of the cap 11 can be used in the state that
the cap 11 is mounted to the rear end of the barrel 2, in the state that the cap is
separated from the barrel 2, and in the state that the cap 11 is mounted on the pen tip

15 side of the barrel 2, ‘Namely, in the thermochromic writing instrument 1 of the
twenty-fifth aspect of the invention, even in any state of the cap 11 against the barrel
2, the handwriting of the thermochromic ink 83 can be instantaneously thermally
changed in color by rubbing after the use for writing.

[0056]

20 [26] According to a twenty-sixth aspect of the invention, there is provided the

thermochromic writing instrument according to [1], wherein

a detachable cap 11 is provided at the front end of the barrel 2 and

the cap 11 tightly seals the front-end hole 31 of the barrel 2 when the cap
11 is mounted to the front end of the barrel 2.

25 [0057]
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the cap 11 tightly seals the front-end hole 31 of the barrel 2 when
the cap 11 is nmounted to the front end of the barrel 2. 25[0057] In
the thernochromc witing instrunent 1 of the twenty-sixth aspect of
the invention, since the cap 11 tightly seals the front-end hole 31
of the barrel 2 when the cap 11 is nounted to the front end of the
barrel 2, there is obtained a proj ectabl e/retractable
thernmochrom c witing instrunment capable of preventing the
S5vapori zation of the ink fromthe pen tip 81 during non-witing.
[0058] [27] Accor di Rk n@mbdiBinye SRYBEAARBRA! 0fhe tifity- |
there is provided the therrmchrocm'1(;3,‘1 E\A%]?ltl ngalﬁﬁls%f(r%u?rent 9a§¥§?%#%80¥0
[26], wher ghdi@edifoh CEALQLO L | il - 11of gfAng) e
col or of the@TO rL(gn’d%/’vr(i%'?lhng l%)% t1 eyﬁﬁﬂs%gﬁ%tewgaﬁ?&% y tL%g(h&p
frictional | 1] LS ith the
e 19500 EE e Tohled R ddd B if ShAREL Y

friction porti I'S provide outer Surtace € cap.

L005S) 1 RS L RARGR oLk bIThE MG 0o S8t pevenppg i,
portiopn 4 Q;Qpért}%i@r%ﬁﬁ? ﬁ?ﬁffg@fﬁ%eoﬁfftt@f@gméilga} |h§n friction portion 4

The state that

on the outer*surface o cap
[0058]
[27] According to a twenty-seventh aspect of the invention, there is provided

the thermochromic writing instrument according to [26], wherein
a friction portion 4 capable of thermally changing the color of the
10 handwriting of the thermochromic ink 83 by the frictional heat generated when the

handwriting is rubbed with the friction portion 4 is provided on the outer surface of

the cap.
[0059]
In the thermochromic writing instrument 1 of the twenty-seventh aspect
15 of the invention, by providing the friction portion 4 on the outer surface of the cap 11,

the friction portion 4 on the outer surface of the cap 11 can be used in the state that
the cap 11 is mounted to the rear end of the barrel 2, in the state that the cap is
separated from the barre] 2, and in the state that the cap 11 is mounted on the pen tip
side of the barrel 2. Namely, in the thermochromic writing instrument 1 of the

20 twenty-sévemh aspect of the invention, even in any state of the cap 11 against the
barrel 2, the handwriting of the thermochromic ink 83 can be instantaneously.
thermally changed in color by friction after the use for writing.
[0060)
* Friction portion

25 In the invention, as the soft material for the friction portion 4, a resin
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the cap 11 is nounted to the rear end of the barrel 2, in the state
that the cap is separated fromthe barrel 2, and in the state that
the cap 11 is nounted on the pen tip side of the bane! 2. Nanely, in
the thernochromic witing instrunent 1 of the 20twenty-seventh aspect
of the invention, even in any state of the cap 11 agai nst the barrel
2, the handwiting of the thernochromc ink 83 can be instantaneously
thermally changed in color by friction after the use for witing.
[0060] * Friction portion 25In the invention, as the soft materi al
for the friyctid 1 L i I Cil r
elastoner)h?ghggﬁgﬁ%ht gﬁﬁc%?%ﬁ%ﬁ@én?ﬁé@%%fﬁkﬁg%héggM?%???%ﬁge
resins, SBY i t i - I C r resin
RhisFaE sl SR U P R R RG OB R SEp BT

(styrene-e ene- but adi styrene copol on resins,

ct hyl one. prpenent RbgEblaichE3 e By REh e RaTHor RS nioroprans
ial for.. fricti ' . I ' i al  havi
or asi on proeRrs e b AR BSERAR) foinf B abo hERicR: mpBi EoaY

f.ecti ve tha%a(éll br.asj on
%

f the |Like. i f i gh
Bt £ oty 1o Ay he Rt R R B B CSan TSR E B ey rRGH AR e e
i nt Ty, f d by two-cal.agr. nol di th . f f th
e 11 p- suBDBPRRNGY BsPHG i TR Bl ks pbiRh pEiies e suitey

fixing (e.qg., fitting, ess fitting, screw.ng, or adhering) a
separate c gﬁﬂ’&d’é‘ﬁt 18 E'g)ﬁ% ?&T%&VF Hlf‘“t%gl? abrasion gl B’rm?twﬂge'ﬂo "%8’ eraser).
pen-tip-supporting portion 3 of the barre| 2. Further, the friction
ot on 4. 156 tigtor spBignaf ey b ieei i OHMEHRY et 6 P RpldiRE Brive ety | p
por ti on) nglcxjr?acgfof Eh%epeﬁ-(%{ptsuggcgrrtt)helé pglfﬁogl eof%?e,r lga%l‘el %,' or[nquGI;Le]

10 formed by fixing (e.g., fitting, press fitting, screwing, or adhering) a separate
component constituting the friction portion 4 to the pen-tip-supporting portion 3 of
the barrel 2. Further, the friction portion 4 may be integrally formed with the holding
portion 51 (grip portion) made of the soft member of the barrel 2.

[0061]
15 * Barrel
The pen-tip-supporting portion 3 of the barrel 2 having the front-end hole
31 supports the outer surface of the pen tip 81 or the outer surface of the vicinity of
the pen tip 81 of the writing body 8 in the pen-tip-projected state. The hard material
for the pen-tip-supporting portion 3 includes synthetic resins (e.g., polycarbonate,

20 polypropylene, polyacetal, polyethylene terephthalate, ABS resin, and the like),

metals, or the like.
[0062]
* Pen tip
In the invention, examples of the pen tip 81 include ball-point pen tips,

25 resin processed bodies of fiber bundles, thermally fused bodies of fiber bundles, felt
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15*Barr el The pen-tip-supporting portion 3 of the barrel 2
having the front-end hole 31 supports the outer surface of the pen
tip 81 or the outer surface of the vicinity of the pen tip 81 of the
witing body 8 in the pen-tip-projected state. The hard material for
the pen-tip-supporting portion 3 includes synthetic resins (e.g.,

pol ycar bonat e, 20pol ypropyl ene, pol yacetal, polyethylene
terephthal ate, ABS resin, and the like), netals, or the |ike. [0062]
* Pen tip In the invention, exanples of the pen tip

81 incl ude r%? era% %%Béd p&?ﬁ&ﬁ%nfﬁgﬁigﬁ&%p%g@{ee&agéd Ogéntb%ﬁl s

bundl es, ies of fi cesse

bodi es, pi pﬁvﬁlgaa&pga ﬁ@fﬁﬁ@éﬂasbmmg%@d%sggmﬁe&e? ol rsussm%i?eﬁo&a?éa

bodi es havin at 't f  ont es, synthetic

resin porol &H@P}eﬁn% G%YégthQGﬁlg%Phe F@ﬂ%ﬁ%‘&fzﬁ dﬁQ&io%S ?Jlﬁé& e 27

i nk- gui de | an axi al rec I'on e pen t

Sevi noCl oIR8 pkh B 6355 BpIRBORE AR A5 a M kG P l\EafiGE 0t @nﬁﬁﬁoﬂ 0
var 5 can oy BRI SRl ESaLAS A btd%?ff%cﬁﬁ'eihatﬁwsnfpéaﬁe «Eng.
mchani o (BPHED *évperﬁ%sf*h%g%lhﬁeqﬁgﬁ*n?f f)“??af%ﬂf SaB Ty lieﬁgo%oﬂfmnf ond
he™ L'epbéretféﬁ‘ljﬁgggf%ﬁé%ga logh 81 R el B f1L oy BEinbe ALy 3 %%ﬁag .
PR P retars%%tf R ke *ﬂewgn%efe o it dnd pae- %@Nﬂgﬂﬂeg G, ©
Phennochr ol %rv(s?éﬁa@ﬁer 08 Mol Ly e es 2 i€ 846418 gty seal the pen

10 tip 81 in the pen-tip-retracted state within the barrel 2.

[06063]
* Thermochromic ink
In the invention, the thermochromic ink 83 is preferably a reversible
thermochromic ink. The reversible thermochromic ink can be formed solely from or
15 by combination of various types of ink, such as: ink of heat color-disappearing type
whose color disappears from a color-appeared state when heated; ink of color storage
and retention type that stores and retains a color-appeared state or a color-disappear
state at a specific temperature range in an enantiotropic manner; and ink of a heat
color-appearing type that develops color from a color-disappeared state when heated
20 and that returns to a color-disappeared state from the color-appeared state when
cooled.
[0064]
Moreover, as a reversible thermochromic microcapsule pigment included
in the reversible thermochromic ink, a reversible thermochromic microcapsule

25 pigment is effective, which is formed by enclosing, in a microcapsule, a reversible
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15by conbi nation of various types of ink, such as: ink of heat

col or-di sappearing type whose col or di sappears from a col or-appeared
state when heated; ink of color storage and retention type that
stores and retains a col or-appeared state or a col or-di sappear state
at a specific tenperature range in an enantiotropic manner; and ink
of a heat col or-appearing type that devel ops color froma

col or - di sappeared state when heated 20and that returns to a

col or-di sappeared state fromthe col or-appeared state when cool ed.

0064] M : ' 3 j ool i t
0061, 0" e ABiCo RS BoRaby MG AFScEhTATERANLS: P 0T
t hermochr ong, 6 G &t PRARGHY o%épgaéj%%Iec{ré%-ﬁBﬂat‘?ﬁg'cX&-r i6dodgdnil-Or Med Dy
enclosing, 1'n"a mcrocapsule, reversible rrnochromn ¢=conposition
cont ai ni NG o) 68 ) AIGL bRANLLESREARAPLE EPIRARGN! Sedillhisr 10
el'eé¢tron-donati ng cot or - ;

known: (a) an eactve or gani c conpoun (b)

I ] , d ' i h
ot or m nes eREREt 4 BrbsEATRMAPerp ARt Plordrs I bt i BRBRARGS

conpougds. &#@ 65] In the invention, it is preferable to
apply a thér hromi c ink of color storage and retention type. In

col ori hp. dens 1y cBUBERYSOR e armErREs a¥Ra i ScheCuioRh °F P o

er.a ‘ rature

6, a path plotted en. t ure is jncreased froma t
ower "t han SoPiss e P ioh ke TS Brekinl o P SAgE Surve el AR
pl otted whep tenperature is decreased froma t erature hi r than
D 2ol or - chehtee bR a froay Eiges BEfie P tye dabgs & thamn Hein 2
col or-appeared,state achieved at .l ow t erature range ichis a
corpl et b coPGRIte 5B e R it insreAset oy BRI gt i & cofor

col or de ! Sa%l?a?n%re ?éjmpsetra?t'{n% raar(l:gre}.I d?%‘grg ﬁ%gn Q ngtn plotted when temperature is decreased

from a temperature higher than a color-change temperature range. Further, it is

preferable that

a color-appeared state achieved at low temperature range which is a complete color-

15 appeared temperature (t,) or lower or a color-disappeared state achieved at high
temperature range which is a complete color-disappeared temperature (t;) or higher
can be stored and retained at a specific temperature range [range from t; to t; (an
essentially two-phase retaining temperature range)]. In FIG. 6, AH designates a
temperature range (i.e. the range of hysteresis) showing the degree of hysteresis.

20 When a value of AH is small, only one state of the two states can be achieved. When
the value of AH is large, retention of respective states achieved before and after
changing the color becomes easy.

[0066]
Although the essentially two-phase retaining temperature range can be set

25 depending on the purposes, in the present invention, setting the high-temperature
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tenperature range which is a conpl ete col or-di sappeared tenperature
(t4) or higher can be stored and retained at a specific tenperature
range [range fromt2 to t3 (an essentially two-phase retaining

tenperature range)]. In FIG 6, AH designates a tenperature range
(i.e. the range of hysteresis) showi ng the degree of hysteresis.
20When a value of AHis small, only one state of the two states can

be achi eved. Wen the value of AHis large, retention of respective
states achi eved before and after changi ng the col or becones easy.

[ 0066] . . ent | Wo- phas inLn
tenper at ur g hapgine it bIGHERbIG SRR BCRRAE D T el
present inv s ti th i ghs rat.ur int of changi.ng
t he col or [Oggrrsrp(?gdt 9eéc of tg?ﬁ%‘%‘:"lg gg@eg’rbe(}aei%ﬁﬁ%&'% ﬁ}géogfgil}"]’erﬁ%mt Wéng’inge
of 25C to 95C .preferably 36C tq 90C and settin | oWt emper,at ur e
poi nt o it Be RAEIdbaibtete oy drne e EFban ddfio B PR o
to the range ,qf.+30C to + ref.era -30C to 10C are effective.
re o resul 10+ RO 505 oG BSelisbaie o b Spimeientonpkenior
tenperature, range .for a daily, activi can_.be effecti,vel erformed
and al 30 t H’&Vﬂ@?@kﬁaﬂow (féart%/(?éami’?ra ‘%ﬁ'é‘g? fre fIBP‘gl‘fIWEFgH) romc
i nk can be readi changed jn col or frictjonal heat of _the
friction pcﬁﬁgi’%‘ﬁw ?‘ﬁg’éfﬁ?g EMF%&F%%%W dasied E9eribs pversible
t hernochronj ¢ m crocapsul e pi gnent, an_aver age _a’r,ti cle size of the
pi gnent pr giieémammfcaﬁ%?@w{) FAATY ﬂ@ns%@ew&rgna.tﬁcwabhw ghthe friction
preferably the range of 1 to 4 gm |f the average particle size
exceeds 5. PO ef f| uence of the pigment fromcapillary gaps of the
bal | - poi nt-gen tip and a marking pen tip is deteriorated. If the
aver age par[ §¢le size is less than 0.5 gm high-density 15col or
devel o&ment becones _difficult. [006,8& . The reversible
t her mb®hromi ¢ mi cr Stpreard totherevarsiblsthermorkyomis micserapsule pigaenbar %
preferably 3 to 40wt % and nore preferably 4 to 30w % relative to the
t ot al anpudverage paiticle sigp o5 theipigmenpreaierably faldeithin the range ¢fD.§ s50 whan
2wt % colorin
prefgrably the range of 1 to 4 pm. If the average particle size exceeds 5.0 um,
effluence of the pigment from capillary gaps of the ball-point-pen tip and a marking
pen tip is deteriorated. If the average particle size is less than 0.5 pm, high-density
15 color development becomes difficult.
[0068]
The reversible thermochromic microcapsule pigment can be formulated at
2 to 50wt%, preferably 3 to 40wt%o, and more preferably 4 to 30wt% relative to the
total amount of ink composition. When the concentration is less than 2wt%, coloring
20 density becomes insufficient. In contrast, when the concentration exceeds 50wt%,
ink effluence is deteriorated and thus writing ability is hindered.
Advantage of the Invention
[0069]

The invention can provide a thermochromic writing instrument

25 containing a thermochromic ink, which is capable of easily-changing the color of the
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20density becones insufficient. In contrast, when the concentration
exceeds 50wt % ink effluence is deteriorated and thus witing ability
I s hindered. Advantage of the Invention [0069] The invention can
provi de a thernochromc witing instrunent 25containing a

t hermochrom ¢ ink, which is capable of easily changing the col or of

t he handwiting of thernochrom c ink by rubbing and al so being

qui ckly brought into a witing-capable state or a stored state even
when a user can use only one hand. Brief Description of the Draw ngs

vi'ow Show A HinfeT BEppek g R b 838 ia?%’#??%igéhﬁ%@&ﬁ%ﬁéhﬁﬂﬁ% he
i nventi on. I tudi nal

r os- sect i BiTE Amhle et aAstorBhe e ¥5aRPon f Uy 1t bty one hand.
FIG 3is i al | i tudi nal cross-sectional view
showi ng a W#EF‘F’&P%& E*Leﬁﬂra ggte of a first enbodi ment of the
I nventi on. FIG 4 is an enl arged | ongitudi nal

cross-sect i 8AH] vi ew of an essential part of FIG 3. FIG 5

is a | gngitudinal qgss sectlong)fq w qof a witing body used in a
first enmbodi ment ofF nbisiapagially srokepdopgidingl ergsssegienal Viswi shewingsty

showi ng change- col or behavi or_of a
pen-tip-projected state of a first embodiment of the invention.

FIG. 2 is an enlarged longitudinal cross-sectional view of an essential
part of FIG. 1.
FIG. 3 is a partially broken longitudinal cross-sectional view showing a
10 pen-tip-retracted state of a first embodiment of the invention.
FIG. 4 is an enlarged longitudinal cross-sectional view of an essential
part of FIG. 3.
FIG. 5 is a longitudinal cross-sectional view of a writing body used in a
first embodiment of the invention.
iS * FIG. 6 is a descriptive view showing change-color behavior of a
thermochromic ink.
FIG. 7 is a partially broken longitudinal cross-sectional view showing a
pen-tip-projected state of a second embodiment of the invention.
FIG. 8 is a partially broken longitudinal cross-sectional view showing a
20 pen-tip-projected state of a third embodiment of the invention.
FIG. 9 is a partially broken longitudinal cross-sectional view showing a
pén—tip-projected state of a fourth embodiment of the invention. |
FIG. 10 is a partially broken longitudinal cross-sectional view showing a

pen-tip-projected state of a fifth embodiment of the invention.

25 FIG. 11 is a longitudinal cross-sectional view of a writing body used in a
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t her mochrom c i nk. FIG 7 is a partially broken | ongitudinal
cross-sectional view show ng a pen-tip-projected state of a second
enbodi nent of ‘the invention. FIG 8 is a partially
broken | ongi tudi nal cross-sectional view show ng a
20pen-tip-projected state of a third enbodi nent of the invention.
FIG 9 is a partially broken |ongitudinal cross-sectional view

showi ng a pen-tip-projected state of a fourth enbodi nent of the

i nvention. FIG 10 is a partially broken | ongitudinal

cr oss-sectiﬁ %ﬁéhﬁﬂeﬁp%@gv%ﬁen'“ p-projected state of a fifth

enbodi ment oﬁﬁ “invention.” 2 'G 11 is a | ongi t udi nal _

o oect onl V! toPta Rl BRI o e S i
crbod mont TR AR RN b 2 S Emtodtindit o G afves§ors "o part &l |y

br oken | ongi tudi nal_, ¢ross-sectional, vi.ew,show ng a 5pen-t| p-projected
state of a seventh Fgﬁbgﬁ}smlq;&hrﬂléenilﬂ%wgp@]pmss-sec tonal viep S%OWPIEEI s
a partially broken, | ongitudjnal cyoss-sectiopal view show ng a

pen-ti p- pr o?eééipéﬁoﬁﬁggt%?o Se¥f FW%%%‘B@BF ﬁﬁfgh? IYEOHe | nventi on.

FIG 15 is a partial Ly broken |ongitudinal cross-sectional view

showi ng a pen-ti p- pi6; ttisedagtiallybrelendongitdinabenssisestional siewt shewing a

invention. 10FIG 16 is a partially broken | ongitudinal |
cr oss- sect i RéAIP-poieted it igeneigih embedimen) efthemventione of a tenth

enbodi ment of the invention. FIG 17 is a I.or;gi t udi nal
cross-sectional vi &lTsholsiamgritallyduokenilengigdineberessofectionad vieweshowing a
enbodi nent of the invention. FIG 18 is a

| ongi t udi natendipoprejested siabefia ninth\emiedinieny obtha davention.i ng state 15o0f a
twel fth enbodi nent of the invention.
10 FIG. 16 is a partially broken longitudinal cross-sectional view showing a
pen-tip-projected state of a tenth embodiment of the invention.
FIG. 17 is a longitudinal cross-sectional view showing a non-writing state
of an eleventh embodiment of the invention.
FIG. 18 is a longitudinal cross-sectional view showing a non-writing state
15 of a twelfth embodiment of the invention.
FIG. 19 is an A-A line enlarged cross-sectional view of FIG. 18.
FIG. 20 is a longitudinal cross-sectional view showing a writing state of
FIG. 18.
Description of Reference Numerals and Signs
20 [0071]
1 Thermochromic writing instrument
2 Barrel
2a Front barrel

2b Biasing-member-supporting portion

25 2¢ Rear barrel
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FIG 19 is an A-A line enlarged cross-sectional viewof FIG 18. FIG
20 is a longitudinal cross-sectional view showing a witing state of
FIG 18. Description of Reference Nunerals and Signs 20[0071] 1
Thernochromic witing instrunent 2 Barrel 2a Front barrel 2b

Bi asi ng- menber - supporting portion 252c Rear barrel 2d
Friction-portion-operation portion 21 Wndow hole 22 Latch wal |
portion 23 Abutting wall portion 53 Pen-tip-supporting portion

2d Friction-portion-operation portion
21 Window hole
22 Latch wall portion
23 Abutting wall portion
5 3 Pen-tip-supporting portion

31 Front-end hole
4 Friction portion
41 Front-end outer peripheral rim
5 Operation portion

10 51 Holding portion
6 Clip
7 Biasing member
8 Writing body
81 Pentip

15 81a Ball
81b Biasing member
82 Ink containing portion
82a Pen tip holder
82b Ink containing tube

20 83 Ink
84 Following body
85 Tail stopper
9 Operation body
91 Rear side projection portion

25 92 Front side projection portion
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31 Front-end hole 4 Friction portion 41 Front-end outer peripheral
rim5 Qperation portion 1051 Hol ding portion 6 ip 7 Biasing nenber
8 Witing body 81 Pen tip 1581a Ball 81b Bi asing nenber 82 Ink

cont ai ning portion 82a Pen tip hol der 82b I nk containing tube
2083 Ink 84 Foll owi ng body 85 Tail stopper

10

15

20

25

93 Fitting portion

94 Collar portion

10 Seal body

101 Seal portion

11 Cap

Best Mode for Carrying Qut the Invention
[0072]

<First Embodiment>

A first embodiment of the thermochromic writing instrument of the
invention is shown in FIG. 1 to FIG. 5.

The thermochromic writing instrument 1 of this embodiment comprises a
barrel 2 and a writing body 8 accommodated in the barrel 2 movably in a longitudinal
direction.

[0073]
* Barrel

The barrel 2 is obtained by injection molding of a hard material (e.g.,
polycarbonate resin). The front end of the barrel 2 is formed in a tapered shape. In
the front en& of the tapered front end (i.e., front end of the barrel 2), a front-end hole
31 is pierced in a longitudinal direction. Through the front-end hole 31, a pen tip 81
of the writing body 8 accommodated in the barrel 2 is projectable/retractable (i.e.,
projectable toward outside and retractable into the barre] 2). On the rear outer
surface of the barrel 2, a clip 6 capable of being pinched in a pocket is provided in a
protruding state. Moreover, a biasing member 7 (specifically, a compressed coil
spring) always urging the writing body 8 backward is housed in the barrel 2. Since

the barrel 2 has a front barrel and a rear barrel detachably screwed at the rear end of
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9 Qperation body 91 Rear side projection portion 2592 Front side
projection portion 93 Fitting portion 94 Collar portion 10 Seal body
101 Seal portion 511 Cap Best Mdde for Carrying Qut the Invention

[ 0072] <First Enbodi nent > A first enbodi ment of the
thernochromc witing instrunent of the 10invention is shown in FIG
Ito FIG 5. The thernochromic witing instrunent 1 of this

enbodi nent conprises a barrel 2 and a witing body 8 accommpdated in
the barrel 2 novably in a |longitudinal direction. [0073] 15* Barrel

the front barrel, it is possible to remove the writing body 8 from the inside of the
barrel 2 and replace the body 8.
[0074)
* Pen-tip-supporting portion
5 The front end of the barrel 2 having the front-end hole 31 serves as a pen-

tip-supporting portion 3 which supports the radially outer surface of the pen tip 81 in
a state that the pen tip 81 is projected outside from the front end of the barrel 2 (at the
time of writing). Since the pen-tip-supporting portion 3 is formed integrally with the
front end of the barrel 2, the portion 3 is made of the same hard material (e.g.,

10 polycarbonate resin) as that for the barrel 2.
[0075]
* Friction portion

A friction portion 4 made of a soft material (e.g., an elastic material

having low abrasion property such as SBS resin or SEBS resin) is provided on the

15 outer surface of the front end of the barrel 2 (i.e., the outer surface of the front end of
the pen-tip-supporting portion 3).
[0076]

The friction portion 4 is provided circularly on the outer peripheral

surface of the front end of the pen-tip-supporting portion 3. Thereby, it becomes

20 unnecessary to confirm the direction of the friction portion 4 in a circumferential
direction before rubbing with the friction portion 4 and thus a rubbing-to-change-
color operation can be quickly started. The shape of the friction portion 4 may not be
circular (e.g., adaptable are a constitution wherein a plurality of the friction portions
are dispersed in a circumferential direction, a constitution wherein the portion is

25 formed at one position in a circumferential direction, or the like).
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The barrel 2 is obtained by injection nolding of a hard materi al
(e.g., polyearbonate resin). The front end of the barrel 2 is forned
in a tapered shape. In the front end of the tapered front end (i.e.,
front end of the barrel 2), a front-end hole 31 is pierced in a

| ongi tudi nal direction. Through the front-end hole 31, a pen tip 81
200f the witing body 8 accommbdated in the barrel 2 is
projectable/retractable (i.e., projectable toward outside and
retractable into the barrel 2). On the rear outer surface of the
barrel 2, a 65§p 6 capabl e of being pinched in a pocket is provided
in a protru@ind state. Moreover, a biasing nmenber 7 (specifically, a

conpressed coil sprg |y i ng.the.wj.ti Q 8 hackward is
housed in the barr e(?fgx?e f%nﬁ%f@é%%@eer%g?rrag? 41h° alk%]fc%[h?o 2P lraeal1 and a
rear bane! d habl rewed .at..the rear. end of . the front barre
£l s possi HrLEX aR P RS E e Bitie GulsiRs el ToArE0Y. namatEoriRbot
barrel 2 and r.epl ace the b 8. 074] * Pen-tip-supportin ortion
5The front | ﬁ&‘wgll‘mtpﬁ’émﬁlaﬁ V@f‘jgfurﬁ%f{?iq?m ée Map F%ﬂlﬁb@ﬂ gmﬁ Eltbgff‘%ét fves as
a pen- _tip-supportin It 3..which supports the..radial]ly outer
surfac@ of cﬁwﬁgé)eﬁg)hortq%ﬁpag@ni %TSQ’ gy&?@lﬁ%&?&%ﬂﬁféﬁ ti tﬂ)"“@ﬂ’?% SBEGRect ed
outside fromthe front end, of age barrel 2 (at the ti of writing).
Since the pSRRFCPMELANH ' PRYINSEPETVSRR the iZiction prtion A pag s surfacgitorbet he
front end of .the barrel 2, the portion 3 is nade of the same hard
material (V4N 10pol ycarbonate resin) as that for the barrel 2.
[0075] * Friction portion A friction portion 4 made of a
soft nateri@pﬂﬂe.g., an elastic material having | ow abrasion property
such as SBS resin or SEBS resin) is provided on the 15outer surface
of the front end oflhehwnesgyrfase ofthejfrigtion partiondine ragdiyl fizeetiosss lagated
front end of the _pen-tip-supporting portion 3).

10 more radially outward than the inner surface of the front-end hole 31. Namely, the
friction portion 4 is not projected more inward in a radial direction than the inner
surface of the front-end hole 31. Therefore, at the time when the pen tip is
projected/retracted, non-contact state of the friction portion 4 with the writing body 8
(specifically, the pen tip 81) accommodated in the barrel 2 is maintained. Thereby,

15 the writing body 8 (specifically, the pen tip 81) does not come into contact with the
friction portion 4 at the time when the pen tip 81 of the writing body 8
accommodated in the barrel 2 is projected/retracted and a smooth performance of
projection/retraction of the pen tip 8 is obtained, as well as the friction portion 4 is
not stained through the attachment of the ink.

20 [0079]

The friction portion 4 is obtained by fixing (e. g;, fitting, press fitting,
screwing, or adhering} a separate component to the outer surface of the front end of
the barrel 2. Alternatively, the friction portion 4 is obtained by two-color molding
with the barrel 2.

25 [0080]
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[ 0076] The friction portion 4 is provided circularly on the
outer peripheral surface of the front end of the pen-tip-supporting
portion 3. Thereby, it beconmes 20unnecessary to confirmthe direction
of the friction portion 4 in a circunferential direction before
rubbing with the friction portion 4 and thus a rubbing-to-changecol or
operation can be quickly started. The shape of the friction portion 4
may not be circular (e.g., adaptable are a constitution wherein a
plurality of the friction portions are dispersed in a circunferenti al

di rection, anoi&%jafrn#{Hcﬂ&W@@{aﬁjsﬂl the portion is 25fornmed at one
a [

position in Ircunferentla rection, or the like). [0077]

Cn the front-end oufierBef3 Bheal o bl ALl LNG, LEbELLON DRt o 4, a

convex curved surfac€ or an 1nc surface 1s Tor & eby, a

snoot h cont h I.ClJ.on rtigqn.4 wth surfac 0 _be witten
o enab ed Moieret i ol U8 s cratndl o B Abieb R e gt
becones easy _to generate, frictional ;heat sinc proper contact area
i s obtai ned%%c @naﬁ%'éaﬁ}eﬂifﬁ‘%fie % AT pﬁlsaaﬁ@p%ﬂ'ei% face to be
writte@. [007%161 e i‘&r){ner suﬁrf.ac of the ﬁtriction gror.tion 4in a

radi al 2di r RPICEHOY SURGIOnmerhIRiSn, Y Prashing IV AROPH SHALPOIAR 5i nner
surface of the front-end_holg 31. t frictjon portion 4 is
not proj ectEHCHEH aq%f&omﬁ%r%m ??%gP@&{fﬁowetVﬁ&wgt g8y gitgpved
surface of the front-end hple 31. Therefore, at the tinme when the pen
tipis proj %&W%ﬁﬁﬂ%ﬁ&&d@a?wwéﬁweﬁ ofEt 10l thegremtiperetrgied sigR iy8 e on
4 with the witing, body 8 (specifically, the_pen tip 81) accommodat ed
in the bar rRE-P-projesier stalg- féﬂ&ewws is embpdiment, thepgniipaRroigcted state

(specifically, the pgn thi p 81) does not come into contact with the
can be returned to the pen-tip-retracted state by pressing the operation portion 5

10 forward again.
[0081]
* Writing body

The writing body 8 has a pen tip 81 and an ink containing portion 82
having the pen tip 81 at the front end and containing a thermochromic ink 83 inside.

15 The thermochromic ink 83 is ejected from the pen tip 81.
[0082]

The pen tip 81 includes a ball-point pen tip having a ball 81a rotatably
held at the front end. In the inside of the pen tip 81, a biasing member 81b pressing
forward the ball 81a at the front end is housed. In the biasing member 81b, a rod

20 portion is provided at the front end of the compressed coil spring and the front end of
the rod portion is in contact with the rear surface of the ball 81a. During non-writing
state, the ball is in close contact with the inner surface of inward caulked portion at
the ball-point pen tip front end by the forward urging force of the biasing member
81b and thus leakage of the ink and vaporization of the ink from tﬁe front end of the

25 pen tip 81 can be prevented.
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friction portion 4 at the tine when the pen tip 81 of the witing
body 8 accommpdated in the barrel 2 is projected/retracted and a
snoot h perfornmance of projection/retraction of the pentip 8 is
obtained, as well as the friction portion 4 is not stained through
the attachnent of the ink. 20[0079] The friction portion 4
is obtained by fixing (e.g., fitting, press fitting, screw ng, or
adhering) a separate conponent to the outer surface of the front end
of the barrel 2. Alternatively, the friction portion 4 is obtained by
t wo- col or b?ﬁng with the barrel 2. 25[0080] *
Projection/retracti on nechani sm The barrel 2 contains a

proj ection/retract i"ﬁ{}i - Qr?tgiinisn@ i'oCn i . ﬁgt_g/é’nettr 3.8 n ), El%t}ui:p'
In this enbodi ment, as eproleDc {017 etratt T B Hethaii
-call ed . end- ki t. i ted.. In th
oo e o P ORS A BB 5, U6 P Btz ot
ti 5 ' . h d gf th 2, th
W1 ti g bocion o “FReTEdy Grig0E BSPR AL BhUeBReRERE 10F 8 AR 1 of e fo
hift th -tip-retracted state into,t -1i p-projected state.
Fur t heror 2ol wingingy BRERPHa hears B! fiedipFopEbutiist ate can be
returned to b@ﬁ pen-tip-retracted state by pressing the operation

portion 5 18P war d again. [0081] * Witing body The
witing body 8 has 81 and an jnk containing portion 82

a pen ti 1d )

havi ng the pen tip p&“ltgﬁ&ef‘ﬁg"l?‘?%mmjé% thera icadeptkAsiragerablener mochr oni ¢
ink 83 inside. 15The thernochronmic ink 83 is _e%' ected fromthe pen tip
81. [0082] thermochromic ipkavhraein thejowstempemaaeroint ¢fpolarshange (pampleiep
having a ball 8la rotatably held at the front end. In the inside of
the pen ti (Folpr-appeasediismpgrafiserbe is 8ty the eaee af-300¢ warld°€ibe bight 81a at
the front end is housed. In the biasing nenber 81b, a rod

temperature point of color-change (complete color-faded temperature t4) is set to the

range of 60°C to 80°C, and the range of hysteresis AH shows the range of 40°C to

60°C. The thermochromic ink 83 becomes colorless in the color-faded state.

[0085]

The folowing body 84 advances forward in association with
15 consumption of the ink and prevents the backward movement (i.e., back-flow) of the

ink. For example, a highly viscous fluid, a movable stopper made of an elastic

material, a solid substance contained in a highly viscous fluid, or the like may be

mentioned.

[0086]

20 A tail stopper 85 having a ventilation hole is fitted to the rear end of the

ink containing tube 82b.

[0087]

* Angle o

In this embodiment, the angle o defined between a contact line contacts

25 with the outer surface of the friction portion 4 and the front end of the pen tip 81 in
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20portion is provided at the front end of the conpressed coil spring
and the front end of the rod portion is in contact with the rear
surface of the ball 8la. During non-witing state, the ball is in

cl ose contact with the inner surface of inward caul ked portion at the
bal | -point pen tip front end by the forward urging force of the

bi asi ng nenber 81b and thus | eakage of the ink and vaporization of
the ink fromthe front end of the 25pen tip 81 can be prevented.

[ 0083] The ink-containing portion 82 includes a pen tip

hol d 82 i i : i Qi 2

hoving the LS Re-E-iOBBE el o i a8, iso AL bBotAHNG SFrce
tal ni ; oo q |1 o bod

o spocaqdiiets; Meftty, 4 S HEOUREN AnEo L Bi6: b AN PriBsBidetr i Do

As the th h .G 1 h i t.ed i.bl e,

ther mochr ontieanh ROVRR A 15 et RSl e, AsBRe R Be faiiy St biafoisessd taige

{6 R0e ° e Ar, RE T Biathi Ry TR abd e Bpropeatiiutie BorEpR e dtigion

| or - faded i) i he f 60C 80C, d

R g T R R S

t her rochrom ¢ i.nk 83 beconmes colorless in the col or-faded state.

[ 0085] Thenﬂoﬁﬁlom ng body 84 advances forward in association with

15consunpti pn of. the i d vents the backward novement (i.e.,
back- f | ow) *8#*%8“32%8?%%%@%@? a highly viscous fluid, a novable
st opper nmade of an el ac@(a.i C matf]eri al, a solid.substance contained in a
hi ghly viscous fl uifty heiding the ?r@ch’é’y“bémﬁlﬁﬁﬁsgﬁg’ﬁm I'of this embodiment

with one hand and pushing the operation portion 5 forward, the pen-tip-retracted state

10 can be quickly shifted into the pen-tip-projected state. By writing on a surface to be
written such as paper surface with the pen tip in the pen-tip-projected state, the
handwriting of the thermochromic ink 83 can be formed on the surface to be written.
[0089]

* At rubbing-to-change-color operation (see FIG. 3 and FIG. 4)

15 After writing, in the state that the thermochromic writing instrument 1 is
held with one hand, by pushing the operation portion 5 forward without re-holding
the thermochromic writing instrument 1, the pen-tip-projected state can be quickly
shifted into the pen-tip-retracted state. In the pen-tip-retracted state, using the
friction portion 4, the handwriting of the thermochromic ink 83 formed on the surface

20 to be written is rubbed and the handwriting can be thermally changed in color by the
frictional heat generated at the rubbing.

[0090]
<Second Embodiment>
A second embodiment of the thermochromic writing instrument of the

25 invention is shown in FIG. 7.
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[ 0086] 20A tail stopper 85 having a ventilation hole is fitted to the
rear end of the ink containing tube 82b. [0087] * Angle a

In this enbodi nent, the angle a defined between a contact |ine
contacts 25with the outer surface of the friction portion 4 and the
front end of the pen tip 81 in the pen-tip-projected state and an
axial line is set to 15 degree or nore and 50 degree or |ess.

Ther eby, a proper rubbi ng-to-change-col or operation performance of
the friction portion 4 is obtained and also, during witing (in the

pen-tip-projected stid@mmdcAfonileMvriting ifktrug@ht Def daSdrbbdhéid@ 4 zed and
t he non-contact state between the friction 5portion 4 and the surface

to be wittggdified BRampi8lon el firkQadRlimenfMand biffeiéht p6REfibmGhe firsand FI G
2) By holding the thernmochromic witing instrument 1 of this

enbodi nent  whbdhiRes D aRAfla epthdpaipetibh oRRASAE bRIVIRAhi i oRed O War d,
the pen-tip-retracted state 10can be quickly shifted into the

pen-ti p-pr Okfrgngl@lql ﬁﬁﬂaﬁ:@ of B ri¥richi BEtHR 'Baﬁ'elsijﬁlf)@ﬂ)@y fPa Bﬁ%ﬂ’&diﬁzﬁ Qftectionn

as paper su e wmth the pen tip in the pen-tip-projected state, the

handwr ist i ngA%ﬁipEsg%gg}ﬁ@éﬂAég *ﬁﬁ ggh&(e't Hﬂ‘m@%ﬁs ?sgar!?ﬁd%o%m@ ofifr Eﬁ}?ac§ YEface

to be witten. I ng-t o-change-col or operation (see

1S e S BB B st 1o o1 ot 1ol
[0091]
In the second embodiment, since the other structure and advantages are
common to the first embodiment, explanation thereof is omitted.
10 [0092]
<Third Embodiment>
A third embodiment of the thermochromic writing instrument of the
invention is shown in FIG. 8.
The thermochromic writing instrument 1 of this embodiment is a
15 modified example of the first embodiment and a different point from the first
embodiment is that an operation portion 5 is provided on the outer peripheral surface
of the rear end of the barrel 2 rotatably against the barrel 2. A clip 6 being pinched in
a pocket or the like is provided on the outer surface of the operation portion 5 in a
protruding manner.
20 [0093]
Namely, the projection/retraction mechanism of this embodiment is a so-
called rotation type and the pen tip 81 is projected/retracted from the front-end hole
31 by a rotation operation of the operation portion 5 against the barrel 2.
[0094]

25 In the third embodiment, since the other structure and advantages are
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hel d with one hand, by pushing the operation portion 5 forward

wi t hout re-holding the thermochromc witing instrunment 1, the
pen-tip-projected state can be quickly shifted into the
pen-tip-refracted state. In the pen-tip-retracted state, using the
friction portion 4, the handwiting of the thernmochrom c ink 83
formed on the surface 20to be witten is rubbed and the handwiting
can be thermally changed in color by the frictional heat generated at
t he rubbing. [0090] <Second Enbodi nent > A second

enbodi ment &Emﬁélft?ttﬂgﬁﬁp&hsménen,#1 hoﬁfh%}éowige&ﬁiue&_the 25i nvention

is showmm in FIG e thermochromc witing instrunment
1 of this e[?jhpﬂl ment is a nodified exanple of the first enbodi nment
and a different point fromthe first enbodinent is that a cylindrical

operation pgid;kf liSndiovi ded on the outer peripheral surface of
t he rear enﬁf oh Ittr?googar%I 2 novably in a longitudinal direction. 5A

clip 6 being pinch i I I - OV out er
surface of the ope(r;ig;lj ciugtk%g%ggﬁrgentgfﬁh%%népo ?ﬁfﬁ‘ﬁé{?ﬁ%ﬂ%g‘#lﬂ&[t%’ggﬁ

In thecsecan | t. Lnge the other structure and advant ages
are co?mon lflgent%ﬁg?gh S % o'(zq?rrent, expl anation thereof is omtted.

10L0092) <11, Erg g i v Kb AT .
modified example of the first embodiment and a different point from the first
embodiment is that an operation portion 5 is radially outwardly projected from a hole
formed on the side wall of the barrel 2.

10 [0096]
Namely, the projection/retraction mechanism of this embodiment is a so-
called side-knock type and the pen tip 81 is projected/retracted from the front-end
hole 31 by a radially inward press operation of the operation portion 5.
{0097]
15 In the fourth embodiment, since the other structure and advantages are
common to the first embodiment, explanation thereof is omitted.
[0098] |
<Fifth Embodiment>
A fifth embodiment of the thermochromic writing instrument of the
20 invention is shown in FIGs. 10 and 11.
The thermochromic writing instrument 1 of this embodiment includes the
barrel 2 and a plurality of writing bodies 8 accommodated in the barrel 2 movably in
a longitudinal direction.
[0099]

25 In the barrel 2, each of the plurality of writing bodies 8 is accommodated
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The thernochromic witing instrunent 1 of this enbodinent is a
15nodi fi ed exanple of the first enbodi ment and a different point from
the first enbodinent is that an operation portion 5 is provided on
the outer peripheral surface of the rear end of the barrel 2
rotatably against the barrel 2. Aclip 6 being pinched in a pocket or
the like is provided on the outer surface of the operation portion 5
in a protrudi ng manner. 20[0093] Nanel y, the
projection/retracti on nechanismof this enbodinent is a so-called

rotation typevahdintdengalidal Birébliohs FREPHEGE Qs bbdies 8% frp@MdckEard
front-end hole 31 by a rotation operation of thé operation portion 5

agai nst t hepbag bRking mdntdP 4K spébifkally) @omBldssbacionagiia®nt . since the

ot her struct'ure and advantages are " coniron to the fTrst enbodi nent,
expl anat i o;[gtjdmr eof is omtted. [0095] <Fourth Enbodi nent >
A fourth enbodi'nent of the thernmochromc witing instrunment of the

5 {i : h . ' } : LY . 1

of "thi's embodi ment. T e bk rdREGSURIARTH R i BEplo RS FLERAL
di £ f " .y . bl . ey

gorlt i oﬁr gniﬂslppéaﬂd][lrlpa{slrcgmg&ltg%a%{h?epr 0] ec!f:rg!3 ftp% m;g&ﬁ%i e ?gﬂ?ﬁ{e%%gﬁﬂisﬁ}é

side wall of soh%‘le? gk Slia &%[a%@?h.t }[ﬂ tshe gﬁq_j%%{yrﬂg%&/cﬁoﬁ Hl%chanisn}, Iﬂée 2

proj ection/retraction nechani sm 'S a so-ca

Fr ot~ ond 1SS0 47 hplelffRiah o e REMGEERLICH SR Ghraskll | °

operati on po%{altairi&rl] oPeach operation portion 5 protruded radially outward from the side wall

of the barrel 2 against the backward urging force of the biasing member 7.
10 [0101]

The barrel 2 includes a front barrel 2a which is a tapered cylindrical body,
a cylindrical biasing-member-supporting portion 2b attached by screwing or press-
fitting with the rear end of the front barrel 2a, and a cylindrical rear barrel 2¢ attached
by screwing or press-fitting with the rear end of the biasing-member-supporting

15 portion 2b.
[0102]

At the front end of the front barrel 2a, the front-end hole 31, from which
each of the writing bodies 8 can be alternatively projected, is pierced in an axial
direction.

20 [0103}

At the side wall of the rear part of the rear barrel 2¢, a plurality of (two in
this embodiment) long window holes 21 are pierced in a radial direction. These iong
window holes 21 extend in a longitudinal direction, and the number of the long
window holes corresponds to the number of the writing bodies 8 accommodated in

25 the barrel 2.
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[ 0097] 15hi the fourth enbodi nent, since the other structure and
advant ages are common to the first enbodi nent, explanation thereof is

omtted. [0098] <Fifth Enbodi nent > A fifth enbodi nent
of the thernmochromic witing instrument of the 20invention is shown
in FIGs. 10 and 11. The thernocluomc witing instrunent 1

of this enbodi ment includes the barrel 2 and a plurality of witing
bodi es 8 acconmopdated in the barrel 2 novably in a | ongitudinal
direction. [0099] 25In the barrel 2, each of the plurality of witing

bodi es 8 is accommugaieater, MYV pdtidn b@W&HQh%'exﬁh&ﬁEﬁﬁ an. Each
of the witing bodies 8 is urged backward by the biasing nmenmb

(specifical ioﬁgltlﬁﬂdﬁﬁ’ﬂff@&ﬁﬂ 1§f?3|nlne§€\%’cl Ohmer ERE0 3 11Q sfdlg%va!ﬂqg; Ellns%ieﬁﬂed

proj ection/retracti on nmechani sm pr oJ ects retracts

i s contai negly,Ld, 15{?1 A @Hbm 3 2?%f ﬁﬂﬁezﬂr d. %fnér?l{hh ?% LiB131 is

mechani sm a so-ca e-sli ype |s

S o ?gh@ﬁagﬁﬁﬁm?%er%% gﬁﬁughﬁlg g pe
one ot oy S5y TR AR P A i o
the biasi ngthg?tﬂp Blrref 2c, an abutting wall portion 23 is formed and the rear end of the

operation body 9 corresponding to the retracted pen tip 81 is fitted at the abutting

wall portion 23 when the pen tip 81 is retracted.

[0104]

10 Each of the writing bodies 8 is a ball-point pen refill and includes the pen
tip 81 having a ball 81a rotatably held at the front end and an ink containing tube 82b
having the pen tip 81 at the front end and an opening at the rear end. The ink
containing tube 82b contains therein a thermochromic ink made of an aqueous gel
having a shear thinning property. At the rear end of the thermochromic- ink 83 in the

15 ink containing tube 82b, a following body 8 made of a highly viscous fluid which
advances forward in association with consumption of the ink is placed.

[0105]
Each of the writing bodies 8 includes a ball-point pen tip having a ball
81a rotatably held at the front end. Inside of each pen tip 81, a biasing member 81b

20 pressing forward the ball 81a at the front end is housed. In the biasing member 81b,
arod portion is provided at the front end of the compressed coil spring and the front
end of the rod portion is in contact with the rear surface of the ball 81a. During not-
writing, the ball 81ais in close contact with the inner surface of inward front-end rim
portion of the front end of the ball-point pen tip by the forward urging force of the

25 biasing member 81b. Thus, leakage of the ink and vaporization of the ink from the
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10[ 0101] The barrel 2 includes a front barrel 2a which is a
tapered cylindrical body, a cylindrical biasing-nmenber-supporting
portion 2b attached by screwing or press-fitting with the rear end of
the front bane! 2a, and a cylindrical rear barrel 2c attached by
screwing or press-fitting with the rear end of the

bi asi ng- menber - supporting 15portion 2b. [0102] At the front
end of the front barrel 2a, the front-end hole 31, from which each of
the witing bodies 8 can be alternatively projected, is pierced in an
axi al dir ecfromrend 30¢4h@81 tip 81 can be prdveritee Mlockovegtte peh tibI8e mipete part
of the rear barrel 2c, a plurality of (two in this enbodi nent) |ong
wi ndow hol edire2fly attechpd &5 thedronneratl dp2dinglof the iR tbitRininEeBES b0 o wdve ow
hol es 21 extend in a longitudinal direction, and the nunber of the

llong wi ndownhmhembsahfeawwmtipcsltlbﬂxéwmﬁé ﬁ@ﬁt-&ﬂai%peﬁinglomehﬂdl es 8
accommpdat ed i n 25t he barrel Moreover, a latch wall

portion 22 Mta@ﬂng ﬁlbgggbbla@(ﬂegmyﬁwddﬂggg | ongitudinal direction is
formed at the inner surface of the side wall which is defined between
i ndi vi gual poigglow holes 21 of the rear barrel 2c. \Wen the pen tip 81
is projected, the rear end of the operation body 9 corresponding to

the project ed pen tAdeaeR df ihe tﬁéﬁl%ﬂﬂoﬁic 1513@83‘ %&Qlé’%‘o te@%rr&}e?s'?blgz At

the i nner surface of the rear end wall of the rear rrel 2c,

abutting g ion
ody 9 Gor radaRERCHAC Il KANHAERR: %Sﬂ’&ﬁ‘?ﬁe.*’%ﬁ%f??%ﬁ%a%%%(%@ﬂ

abutting V‘%ior\%??édr&f‘te@gfl@gﬁggs hsesepfaorfh(ﬂ 6@ Eff I3 % I’I@Gé etﬂe h g104]

10Each of tin I's a ba ol nt" pen refil

i ncludes t hgnpaniotd Isblﬁloffears& rRfarfhe g@drﬁplaé%or&.tf@&ea%a{pé?ahfé 1§is i %o frleONt

end and an 1 nk contalning t
10 range of 60°C to 80°C, and the range of hysteresis AH is 40°C to 60°C. Each of the

thermochromic inks 83 shows, for example, black, blue, red, yellow, green, orange,
purple, dark blue, pink, light blue, or the like color in the color-appeared state. Each
of the thermochromic inks 83 becomes colorless in the color-faded state. Each of the
thermochromic inks 83 shows different color in the color-appeared state.
15 [0107]
The operation body 9 is attached to the rear end of each of the writing
bodies 8.
The each operation body 9 has: the operation portion 5 formed at the rear
end and projecting outside from the window hole 21 of the barrel 2; a rear side
20 projection portion 91 provided on the opposite side to the operation portion 5; a front
side projection portion 92 provided in front of the rear side projection portion 91 on
the opposite side to the operation portion 5; a fitting portion 93 formed at the front
end and fiited into the rear-end opening of the ink containing tube 82b; and a collar
portion 94 formed after the fitting portion 93. |

25 When the fitting portion 93 is fitted into the rear-end opening of the ink
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having the pen tip 81 at the front end and an opening at the rear
end. The ink containing tube 82b contains therein a thernochrom c ink
made of an aqueous gel having a shear thinning property. At the rear
end of the thernmochromic ink 83 in the 15ink containing tube 82b, a
foll owi ng body 8 made of a highly viscous fluid which advances
forward in association with consunption of the ink is placed. [0105]
Each of the witing bodies 8 includes a ball-point pen tip having a
ball 8la rotatably held at the front end. Inside of each pen tip 81,

a biasing nemabeiingdiibe 30b nh@ﬁﬁin@gyoﬁmnmrdbeg fiet doalplet&i¥ @A lthd degr-drddont

end is housed. In the b|a5|ng menber 81b, a rod portion is provided

at the frondpesing ofihelile c6RSMMEINRB BN eI\ EnBREH B@tv\feéﬁ’ﬂfsld%ﬂd of
the rod portlon is in contact with the rear surface of the ball 8la.

During not -yididd ¥%he inft@oRRidinSiiBe BSh.| MofdoPSC (HeQB4ANH o\f"tﬁerblésn%jrh&ﬂ@ér
surface of inward front-end rimportion of the front end of

bal | - poi nt Pl & MY AdAesdrlcsr fhe ShBA i &L Of the 25bi asing

menber 81b. Thus, | eakage of the ink and vaporization of the ink from
the fg ont[gﬂ% of each pen tip 81 can be prevented. Mreover, the pen
tip 81 may &lrectly attached to the front-end opening of the i nk

O T o A e P g e E o

fixed to the front cont ali

Phks. 85, "t o R b operasion bory 3 RSy LB T .
| ow-t enper %}p‘-&%ﬁa&é’d gfat{a?{ abq.l?tﬁg te &h %Q%Fé %%gréoﬁlon 2%8J %cﬁcgp t%eagn%%r wall

t enperat ure IS Se e range O

e R ran«agem%%@*%ﬁ%ngmg%% s
O R O
S e, e L e S S B b T L B BT
ol or in T8 io%fﬂ?rfo SRR b B LB o BEGHGN S The oper ati on body © 1§
attached t?oﬂﬂﬁ rear end of each of the witing
The front side projection portion 92 of the operation body 9 connected to
15 the rear end of the writing body 8 in the pen-tip-retracted state is abutted to the rear
side projection portion 91 of the operation body 9 connected to the rear end of the
writing body 8 which has been in the pen-tip-projected state in advance when the
operation portion 5 of the operation body 9 is subjected to a forward slide operation.
~ As aresult, the pen-tip-projected state of the writing body 8 is released.
20 (0110]
The cylindrical biasing-member-supporting portion 2b is fixed to the
inner wall of the barrel 2 (i.e., front end inner surface of the rear barrel 2¢). The
biasing-member-supporting portion 2b has a disk-shaped supporting wall portion. A
plurality of (two in this embodiment) inner holes, through which the writing bodies 8

25 are inserted, are pierced in an axial direction in the supporting wall portion. Each
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bodi es 8. The each operation body 9 has: the operation
portion 5 formed at the rear end and projecting outside fromthe

w ndow hol e 21 of the barrel 2; a rear side 20projection portion 91
provi ded on the opposite side to the operation portion 5; a front
side projection portion 92 provided in front of the rear side
projection portion 91 on the opposite side to the operation portion
5; a fitting portion 93 forned at the front end and fitted into the
rear-end opening of the ink containing tube 82b; and a collar portion

94 formed afihghp mBRAbE 7 isidigoRArictwitnIBe redPVRRBe bie bidstngRFerr | On 93
is fitted into the rear-end opening of the ink containing tube 82b,

the fittingkupdrtih®poPidnI8QRd ARG BRIERL A thexR8hr §d8or 885 &R oPREMINY
of the ink containing tube 82b and enabl es ventilation between i nside

and out si deydal, ot IHch BKthe WHtRigHobRs BUPRIMy ilVBHEOMES the Idfle'FREcHENd Of
the biasing nenber 7 is fitted to the fron¥ surface of the collar

portion 94-bi§i£%9§d1b¢r 7, the front ed¥) 8Pea%ﬁ¥3ia@ﬁ§tnﬁegmﬁe?‘? iPEled bPhe dar Yrridae

writing bodies Isin aretracted state, rear end of the

oper at kon gy, l%asgfti -ﬁfe%@r-g%gbﬁﬁlg"ﬁoﬁd b, g@&iﬁﬁe Sedrind Pfeach biasin

pentip-retracte te 1s abutted'to t utting wa portloﬁ 23

ot hor - hand, TaRh ang eneY e (AL skl oFIE et RIBTOL S ne ppdidlifhey 4

isin a prqjected state, the rear end of the operation body 9
attached to'the witing body 8 in the pen-tip-projected state is
fitted to t[gﬁloll atch wall portion 22 fornmed on the inner wall of the
barrel 2. | 53] The front side projection portion 92 of the

the. pen-ti por ot r actoaRear PRibRi PRt Shiae bn HStablE cBBE o '
i i 00 bodyeireiiBRErbbaDad Bihof 28 YEREH e btegeRdr UG oo el
cONenCe S PREFAMRPAROS PR oo PGPS B B e
pen-ti p-pr ?Jfﬁ-ﬁetrg% énd %tfﬁ'neor]:eartbg?rcy\% zE.r'e ggac?lgg %ac% ciotl?errb?rlsgr%%v?rgg' orng sg-l 10]
fitting.
0112}
15 Each biasing member 7 always urges each operation body 9 backward.
Each biasing member 7 is in a compressed state (i.e., a state that the writing body 8 is
urged backward) in any of the pen-tip-projected state and the pen-tip-retracted state
and thereby forward and backward bumpy movement of each operation body 9 is
prevented. |
20 [0113]
The friction portion 4 made of a soft material (e.g., an elastic material
having low abrasion property such as SBS resin or SEBS resin) is formed on the
outer surface of the front end of the barrel 2 (i.e., the outer surface of the front end of

the front barrel 2a). The friction portion 4 is fixed to the outer surface of the barrel 2

25 by two-color molding, fitting, press-fitting, screwing, adhesion, or the like.
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The cylindrical biasing-nmenber-supporting portion 2b is fixed to the
inner wall of the barrel 2 (i.e., front end inner surface of the rear
barrel 2c). The biasi ng- menber-supporting portion 2b has a

di sk- shaped supporting wall portion. A plurality of (two in this
enbodi ment) inner holes, through which the witing bodies 8 25are
inserted, are pierced in an axial direction in the supporting wall
portion. Each biasing nenber 7 is disposed between the rear surface
of the biasing-nmenbersupporting portion 2b and the front surface of
the col | ar [por4]i on 94 of each operation body 9. Each of the witing
bodies 8 is novably inserted into the inside of each biasing nenber
7, the front end ofByaatdin®thashéttotBoRes whitih® idsirtdest 100 thi3 @mibBdiknent
surface 5of the biasing-nmenber-supporting portion 2b, and the rear
end of eachwilli @&iHagd BBIP&hing théofdriticthddiod 4 forivhN thePehfipcRutted 18
collar portion 94 of the operation body 9. [0111] A cylindrical
portion is 8xbeqeiedyisaireaico ar ﬁéﬁ&iﬂ-gﬁjﬁcﬁeﬁ%{aﬁécﬁy QhritihB®n a sprface to be
10bi asi ng- menber - supporting portion 2b (i.e., the rear surface of the

SUppor§i ng viftlen RO ¢ [RPr sulfdte Wit Elle M tpAR &h enttgt}ripﬁégitég%ﬁttﬁ e

portion and the rear 'end outer surface of the re e rear
barrel 2c_apgialiacdian SRRl il sPRITGH bd b

[0112] 15Eagﬁd‘bi asl ng men@g? 7&2] vlvays urfgegééag)ac eg"ggar%gﬁ ollhaljf)lg%;i
backwar d. tf@ﬁtg]bi asing nmenber 7 is in a conpressed state (i.e.,
state that the'witing body 8 is urged backward) in any of the

pen- (1 p-pr ol ect ed_ il GrAfe (AR REDa} B RlEACh BHhobAlRL Al hRENaPY

f orward and backwar novement of each operation

prevented. 20[OR13]. and, by Cpr?rsas% rq;ogvfrdrﬁttﬂcodlh&lc&%\%\}lagg? éor.liri%H% ngé feSOft

material (e.g., an elasti avi ng st on"property such

S [ : ' ' sur f f sth
Front bna ePeffiar it A ihRied @ e LRRAg REal F) B bELRHREA ] "C
f the f . | el Qp ' .Sy fi to.th t
o, e BB ah ot APy bR s ot
press-fitt 'pggtiofgfr tﬁg\'&l{égmoc%ggr%l IVQr?tingq'ﬁst}ur}genlt Y ,k the pen-tip-projected state can be

quickly changed into the pen-tip-retracted state. With the friction portion 4 in the

9
a

pen-tip-retracted state, the handwriting of the thermochromic ink 83 formed on the
15 surface to be written can be rubbed and the handwriting is thermally changed in color
by the frictional heat generated at the rubbing.
[0116]
In the fifth embodiment, since the other structure and advantages are
common to the first embodiment, explanation thereof is omitted.
20 f0117]
<Sixth Embodiment>
A sixth embodiment of the thermochromic writing instrument of the
invention is shown in FIG. 12.
The thermochromic writing instrument 1 of this embodiment is a

25 modified example of the second embodiment and a point that the friction portion 4
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[0114] By hol ding the thernocluomic witing instrument 1 of
this enbodi mrent with one hand and pushing the operation portion 5
forward, the pen-tip-retracted state can be quickly shifted into the
pen-tip-projected state. By witing on a surface to be 5 witten such
as paper surface with the pen tip in the pen-tip-projected state, the
handwiting of the thernochromc ink 83 is fornmed on the surface to
be witten. [0115] After witing, in the state that the thernochromc
writing instrument 1 is held with one hand, by pressing forward the

ot her oper ahiddbfRQbH nierial (d.g.Can elhiR rAORA hatihg Mo hsiSh FRPESE hitdl ak O
the witing body 8 in the pen-tip-retracted state) w thout turning

t he t her M IBOFH oMEBS6siA) S FrHIRbh the &iRtelChipROLA1he APkl ¥dnPOSi ti on
of the thernmochromic witing instrunment 1, the pen-tip-projected

state can %eﬁﬁbﬁbbﬂieﬁBﬁ@ﬂ@fffér&ﬁ%oin?ﬁo&qﬂéEécBﬁcﬁ ehbafikest state. Wth
the friction portion 4 in the pen-tip-retracted state, the

handwri ti nggpfeit he thernochrom c ink 83 fornmed on the 15surface to be
witten can be'rubbed and the handwiting is thermally changed in

color by the frict hx?ﬂl%'thé}&%khr%‘ﬂﬁ&ﬁ{iﬁ gz?{'ns@t'ﬁ 1%*%9%3&30%@@%% holding,

In the fifth enbodi nent, since the ot ructurée an ntage

Cormen | © SRRy DA L SBLATELL00 AR phoR T o

T, O Sh R BRI CAIEN e B oS NER £ T RA R LS,
is enabled during rubbing to change the color. For the holding portion 51, the length
in an axial direction is set to 10 mm or more, preferably 15 mm or more,

10 Furthermore, in the thermochromic writing instrument 1 of this embodiment, anti-slip
of a finger is achieved at the forward press operation of the operation portion 5 by
providing the friction portion 4 made of a soft material to the outer‘ surface of the rear
end of the operation portion 5.

[0119]

15 | After writing with the thermochromic writing instrument 1 of this
embodiment, the holding portion 51 of the operation portion 5 of the thermochromic
writing instrument 1 is held, the handwriting of the thermochromic ink 83 formed on
the surface to be written is ruEbed with the friction portion 4, and the handwriting can
be thermally changed in color by the frictional heat generated at the rubbing.

20 Thereby, in the thermochromic writing instrument 1 of this embodiment, it becomes
unnecessary to retract the pen tip 81 into the barrel 2 during rubbing to change color
and the rubbing-to-change-color operation is possible in any state of the pen-tip-
projected state and the pen-tip-retracted state.

[0120]

25 In the sixth embodiment, since the other structure and advantages are
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25nodi fi ed exanpl e of the second enbodi nent and a point that the
friction portion 4 nmade of a soft material (e.g., an elastic

mat eri al having | ow abrasion property such as SBS resin or SEBS
resin) is fornmed on the outer surface of the rear end of the
operation portion 5 is a different point fromthe second enbodi nent.
[0118] 5In the thernochromc witing instrument 1 of this enbodi nent,
a hol ding portion 51 capable of holding at rubbing by using the
friction portion 4 is provided on the outer peripheral surface of the

oper ati on psmimditohe fiReaRbcor] Ghisddimeds edplagation thaa6H S Imettedi N
rubbing to change the color. For the holding portion 51, the length
in an axi al[oqjil]ection is set to 10 nmor nore, preferably 15 mm or
nore. 10Furthernore, in the thernmochromc witing instrument 1 of

t hi s enbodi 4®RREnth BitbodShdng>- Of a finger is achieved at the forward
press operation of the operation portion 5 by providing the friction

portion 4 made of @ §Qbhth¥BILSAHI LP¢ : %"é r
end of the operation portti on 5@%113%%?%?‘%%§m%ﬁuﬁlﬁ%mwt aﬁﬁgﬁ%

t her noghr onthGen¥ibh I SREwh S FiinBnt 1 of this embodi nent, the hol di ng
portion 51 of the operation portion 5 of the thernochromc witing

instrument 1 is helg, tﬁ%g&ﬁ&ﬂ%&ﬁiiﬁ?@&%ﬁﬂg d‘ﬁiﬁ‘é@ﬁé&l{ﬂeﬁt i%Qk 83

formed on the surface to be witten riction

por s on UGN VIR e A RGBS
o o T AT o 8 Pl PRI
P R e L e e
e, AR HaL | R Rl B 51 e (e
[0122]
In the thermochromic writing instrument 1 of this embodiment, a holding
portion 51 capable of holding at rubbing by using the friction portion 4 is provided
on the outer peripheral surface of the operation portion 5. Thereby, 2 stable holding
15 is enabled during rubbing-to-change-color operation. The axial length of the holding
portion 51 is set to 10 mm or more, preferably 15 mm or more.
[0123]
After writing with the thermochromic writing instrument 1 of this
embodiment, holding the holding portion 51 of the operation portion 5 of the
20 thermochromic writing instrument 1, and the handwriting of the thermochromic ink
83 formed on the surface to be written is rubbed with the friction portion 4. Thus, the
handwriting can be thermally changed in color by the frictional heat generated at the
rubbing. Thereby, in the thermochromic writing instrument 1 of this embodiment, it

becomes unnecessary to retract the pen tip 81 into the barrel 2 during the rubbing-to-

25 change-color operation and the rubbing-to-change-color operation is possible in any

43



common to the first and second enbodi nents, explanation thereof is

omtted. [0121] <Seventh Enbodi nent > A seventh
enbodi nent of the thernochromc witing instrunment of the 5invention
is showmn in FIG 13. The thernochromc witing instrunent 1

of this enbodinent is a nodified exanple of the third enbodi nrent and
a point that the friction portion 4 made of a soft material (e.g., an
el astic material having | ow abrasion property such as SBS resin or
SEBS resin) is forned on the outer surface of the rear end of the
10oper at i ontaposfitheperbtip-prajedtid ftate end thegentipfreamtédsatehi rd enbodi nent .
[0122] In the thernmochromc witing instrument 1 of this
enbodi nent J0B4hol di ng portion 51 capable of holding at rubbing by
using the friction portion 4 is provided on the outer peripheral

surface of the opelmfhieevent dmimydithent,lditvecthy othdr Stveftk€atibiddvamggesats
enabl ed during rubbi ng-to-change-col or operation. The axial |ength of

the hol di ngomaihit®theTikst dad 3isitd &abddmes WxplBAteon thERbEIk ARlitedl 5 mm or
nore. [0123] After witing with the thernmochromic witing instrunent

1 of tdhis i ment, holding the holding portion 51 of the operation
portion 5 of the 20 thernochromic witing instrunent 1, and the
handwr i t i ngrahid Bebbdigtfegpchrom c ink 83 fornmed on the surface to be
witten is rubbed with the friction portion 4. Thus, the handwiting

can be thermally chargmeth éhbshext otﬂhettﬂ@uﬁJchﬁﬁﬁiQQ@ftinE%mﬂx%ﬂ%fi}B@? at

t he rubbing. Thereby, 1n the thernochromc witing iInstrunent 0
thi s enbodiffon ik shdAGECRNES, ypnecessary to retract the pen tip 81

into the barrel 2 during the rubbing-to- 25change-col or operation and
the rubbing-to- chagemerh RhrRE WitingIndtirR3® § bPlHfs dfbMent is a

10 modified example of the fourth embodiment and a point that the friction portion 4
made of a soft material (e.g., an elastic material having low abrasion property such as
SBS resin or SEBS resin) is formed on the outer surface of the rear end of the barrel
2 is a different point from the fourth embodiment.

[0126]

15 In the thermochromic writing instrument 1 of this embodiment, the
operation portion 5 can be provided independent of the friction portion 4 and the
appearance and size of the operation portion 5 can be freely set. Furthermore, in the
thermochromic writing instrument 1 of this embodiment, a stable holding is enabled
by holding the rear portion of the barrel 2 during rubbing-to-change-color operation.

20 [0127]

After writing with the thermochromic writing instrument 1 of this
embodiment, holding the rear portion of the barrel 2 of the thermochromic writing
instrument 1 is held, and the handwriting of the thermochromic ink 83 formed on the

surface to be written is rubbed with the friction portion 4. Thus, the handwriting can

25 be thermally changed in color by the frictional heat generated at the rubbing.
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state of the pen-tip-projected state and the pen-tip-retracted state.
[0124] In the seventh enbodi nent, since the other structure and
advant ages are common to the first and third enbodi nents,

expl anation thereof is omtted. 5[0125] <Ei ghth Enbodi nent >

An ei ghth enbodi rent of the thernmochromc witing instrunment of the
invention is shown in FIG 14. The thernmochrom c witing instrunment 1
of this enbodinent is a 10nodified exanple of the fourth enbodi nent
and a point that the friction portion 4 made of a soft materi al

(e.g., an eflesdbycinnhé heirdchiaric vgitimpvinahnant 06 HOREBImeMCH ba&nRBS
resin or SEBS resin) is forned on the outer surface of the rear end

of the bar nihecssay @ relirddt @ieqpth tipB1rihtol the Barkd12 cfuﬁﬂ%ftﬁb @B@iﬁgltdsceﬂéngc-
[0126] 15In the thernochromc witing instrunent of th

enbodi nent ,cofoRep QQ@dlﬁéﬂdQHe Afbibirg0e-dhas@Pcdiet d%ﬁﬁbﬂﬁ%dsﬂ%nﬁ'aﬂy%ahte%ff
the friction portlon and the appearance and size ‘of the operation

portion 5 grépdatif- fn%jaécyedtss@éte aridhb &}@ﬁ RP!r6tractddl ki€ thermochrom c

writing instrument hi s enbodi nent, a stable holding is enabl ed
by hol gi ng Qﬁ% rear portion of the barrel 2 during
r ubbi ng-t o- change col or operation. 20[0127] After witing

with the thernochrgnmg ei’ﬁ'h'ﬂ# élﬂﬂodugéﬁtr HP@E”&I %th@{]s ! hﬁ‘e gﬁﬁjﬁ&vamgés are

hol ding the rear portion o arfe ermochrom € wWriting

i nstrunent . r Sur;th%ﬁr dtf%ﬂ]@fﬂmmtegagg 1A% tth&%gﬂgg%? c '“k 83

f ormed ont ace to be witten is r’ rc
portion 4. [Jﬁ@f’ the handwiting can

<Ninth Embodiment>
10 A ninth embodiment of the thermochromic writing instrument of the
invention is shown in FIG. 15.
The thermochromic writing instrument 1 of this embodiment is a
modified example of the fifth embodiment and a point that the friction portion 4
made of a soft material (e.g., an elastic material having low abrasion property such as
15 SBS resin or SEBS resin) is formed on the outer surface of the rear end of the barrel
2 1s a different point from the fifth embodiment.
[0130]
In the thermochromic writing instrument 1 of this embodiment, the
operation portion 5 can be provided independent of the friction portion 4 and the
20 appearance and size of the operation portion 5 can be freely set. Furthermore, in the
thermochromic writing instrument 1 of this embodiment, a stable holding is enabled
by holding the rear portion of the barrel 2 during rubbing-to-change-color operation.
[0131]
After writing with the thermochromic writing instrument 1 of this

25 embodiment, holding the rear portion of the barrel 2 of the thermochromic writing
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25be thermally changed in color by the frictional heat generated at
the rubbing. Thereby, in the thernochromc witing instrument | of
this enbodinent, it beconmes unnecessary to retract the pen tip 81
into the barrel 2 during the rubbing-to-changecol or operation and the
r ubbi ng-t o- change-col or operation is possible in any state of the
pen-1lip-projected state and the pen-tip-retracted state. 5[0128] In
the eighth enbodi nent, since the other structure and advantages are
common to the first and fourth enbodi nents, explanation thereof is

om tted. [ Ok26hemtN,ahdthetbodinicin of thOdermadhorsiolitds rfmme® bn teurface
t hennochromc witing instrunent of the invention is shown in FIG

15. to be Whiteri I8 euibbad Withrthe frivtioh ipbgionnts tTHERAE hdndefritingicen be
enbodi ment is a nodified exanple of the fifth enbodi nent and a poi nt

that the ftheghdlBnchangddiif@oldr BRER fEittienad Bédt goRired adthé fabBing. AheRb@Sti C
mat eri al having | ow abrasion property such as 15SBS resin or SEE

resin) is fheBRrmAdcHGRicOUitRg ithindaR 1OF thidmbSRme @Y beforidie barrel 2
is adifferent point fromthe fifth enbodi ment. [0130] In

the tBer MDaiHeE8s Sy Wb tetiabidthé P fiy BE fHto IheWarel &t RERABIITERIchat dEcolor

operation portion 5 can be provided i ndependent of the friction

portion 4 éﬁk@atidﬂ%@%&ﬂﬁﬁﬁ@%@ﬁm@&@oﬁﬁ%? Afior BPoSRRE &l AR LROLEIEN S

[+
can be freely set. Furthernore, in the thernochromc witing

instr U”E“tpeh-t?ﬁ-pﬁ{?éc&d%‘?&%@%&’ﬁ@bcn-ﬁp%@@t& gLding is enabl ed by

hol ding the rear portion of the bafrel 2 during ‘
r ubbi ng-toroqggpge-col or operation. [0131] After witing with the
t hernochromc witing instrunent 1 of this

In the ninth embodiment, since the other structure and advantages are

10 common to the first and fifth embodiments, explanation thereof is omitted.

[0133]
<Tenth Embodiment>

A tenth embodiment of the thermochromic writing instrument of the
invention.is shown in FIG. 16.

15 The thermochromic writing instrument 1 of this embodiment is a
modified example of the eighth embodiment and a point that the friction-portion-
operation portion 2d is provided on the outer surface of the barrel 2 and the friction
portion 4 is constituted in a projectable/retractable manner from/into the rear end of
the barrel 2 by a rotation operation of the friction-portion-operation portion 2d is a

20 different point from the eighth embodiment.

[0134]

In the thermochromic writing instrument 1 of this embodiment, at
rubbing, the friction portion 4 can be projected from the rear end of the barrel 2 and
used for rubbing. On the other hand, at non-rubbing and thermochromic writing

25 instrument storing state, the friction portion 4 can be retracted to prevent the friction
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25enbodi nent, holding the rear portion of the barrel 2 of the

t hermochromc witing instrunent 1, and the handwiting of the

t hernochromc ink 83 fornmed on the surface to be witten is rubbed
with the friction portion 4. Thus, the handwiting can be thermally
changed in color by the frictional heat generated at the rubbing.
Thereby, in the thernmochromc witing instrument 1 of this

enbodi nent, it becones 5Sunnecessary to retract the pen tip 81 into
the barrel 2 at the rubbing-to-change-col or operation and the

rubbi ng- t op&itiang EroOiiningper ation is possible in any state of the
pen-tip-projected state and the pen-tip-retracted state. [0132]

I n the ninths odi nment, since the other structure and advantages are
10common to the first and fifth enbodi nents, explanation thereof is

ori tted. [0133] <TRALHOIITBR Rermochromio whthE HihuAEANUEAL Of ¢ he

thernochromc witing instrunent of the invention 1s shown 1n FIG
16. 15Th c ] j Ll i { ' ' [
ol 1 od eraaaony e Sk riasb HERRher> 5 thd b A Wilte' © 2
fricticon- . A . . p '
s i L L

proj ect abl 2/ §RAUAC IS JPAMALN § SO0 08 it B uddAhabih anet 2

by a rotation,operation on-portion-operation portio

0 80200 SRR LA Ly SR Ll i
bbi ng, |Gt . i 4 be . i d.f he... d of

000, RSO DR e R R SRR S SRR B

o et R0 B R RSP RB R bl L 6L

10 thermochromic writing instrument 1 of this embodiment, it becomes unnecessary to

refract the pen tip 81 into the barrel 2 at the rubbing-to-change-color operation and
the rubbing-to-change-color operation is possible in any state of the pen-tip-projected
state and the pen-tip-retracted state.
[0136]
15 In the tenth embodiment, since the other structure and advantages are
common to the first and fifth embodiments, explanation thereof is omitted.
[0137]
<Eleventh Embodiment>
An eleventh embodiment of the thermochromic writing instrument of the
20 invention is shown in FIG. 17.

The thermochromic writing instrument 1 of this embodiment is a
modified example of the second embodiment and a point that a friction portion 4 is
provided on the outer sutface of the front end of the barrel 2 and a friction portion 4
made of a soft material (.., an elastic material having low abrasion property such as

25 SBS resin or SEBS resin) is provided on the outer surface of the rear end of the
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Nl -
portion 4 fromstarmng. |0Lla5] After witing with the
t hermochromc witing instrument 1 of this enbodinent, holding the
rear portion of the barrel 2 of the thernmochromc witing 5instrunent
1 and the friction-portion-operation portion 2d is rotated agai nst
the barrel 2. Thereby, the friction portion 4 is projected outside
fromthe rear end of the barrel 2, the handwiting of the
t hernochrom c ink 83 fornmed on the surface to be witten is rubbed
with the friction portion 4 in the projected state, and the
handwri ting_ can be i.herwmal L.v. changed.in_ col or the frictiaqnal heat
gener at ed gP erﬁ%’ I?Otfé%lll %bs 4 %h#e{eﬁgp:%}t[ fep ﬁlbecsﬁf’%‘ﬁf%“%ﬁ?“[‘?%g ﬁ‘ﬁ g"l‘&iﬂ’ﬁe nt 1
of this enbodi nent, .i.t, becones unpecessary to,retract the pen tip 81
"nto t he. bAPPSD Ty (i GBeh i eSS Onaigear cO1 8 s sBPRlipE ATHRR SUHe
r ubbi ng-to- change- col,or operation is possjble i.n any state of th
pen-tip-pr Sjcﬁ%‘feg&u’giegts‘érfifﬁd’ntt O‘H%"rﬁuffig‘ﬁ?r@ferélﬁl%l’%‘%@?éP“[‘G‘%S‘G]nt %l n
the tenth enbodi ture and advant ages are

nt, . si.nce the other structure.
comon to PWEL furrase obihg font ¢nd ‘%ﬁ%‘éﬂfﬁéﬁ@d MHF%%PQYBPP'FHE‘ME@ onghe

om tte£ria [0137] <H géenth EHLEOO“ ment > . . An el event h
enbodi-rent OWEr $uskece pkthe fese rrd o the Rpsrationpartien ¢ arrstiffersnt inyshape and also
20i nvention is _shown jn FIG 17. The thernochrome witing

i nst r ument at¢ fferend;in sgapbaeatnke insontagpvith thedueacsipibe vaitten pbrubbingnd
enbodi ment _and a point that a friction portion 4 is provided on the
outer surfHHé8bf the front end of the barrel 2 and a friction portion
4 made of a soft nmaterial (e.g., an elastic material having | ow

abrasi on property Btbhthganosbgpgcraiing ipsngEBS! & tingmbalipewys beldingn
the outer surface of the rear end of the
portion 51, which is capable of holding at rubbing by using the friction portion 4
10 provided on the outer surface of the rear end of the operation portion 5, is provided
on the outer peripheral surface of the operation portion 5. Thereby, a stable holding
is enabled during rubbing-to-change-color operation. The axial length of the holding
portion 51 is set to 10 mm or more, preferably 15 mm or more. Furthermore, in the
thermochromic writing instrument 1 of this embodiment, by providing the friction
15 portion 4 made of a soft material to the outer surface of the rear end of the operation
portion 5, anti-slip of a finger is achieved at the forward press operation of the
operation portion 5.
[0139]
After writing with the thermochromic writing instrument 1 of this
20 embodiment, the holding portion 51 of the operation portion 5 of the thermochromic
writing instrument 1 is held, the handwriting of the thermochromic ink 83 formed on
the surface to be written is rubbed with the friction portion 4 provided on the outer
surface of the rear end of the operation portion 5, and the handwriting can be

thermally changed in color by the frictional heat generated at the rubbing. Thereby,

25 in the thermochromic writing instrument 1 of this embodiment, it becomes
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operation portion 5 1s a qIf1erent point fromthe second enbodi nent.
The friction portion 4 provided on the outer surface of the rear end
of the operation portion 5 has a convex curved surface on the outer
surface. The friction portion 4 provided on the outer surface of the
front end of the barrel 2 and the friction portion 4 provided on the
5 outer surface of the rear end of the operation portion 5 are
different in shape and also are different in size of area to be in .
contact with the surface to be witten at rubbing. [0138]

In the ther ] |k L asthy of ~t hisS odiment, a

hol di ng por‘“lgﬂl2 %’Egsg‘?, t%\,%\f;i al(:c%h{%g)eég%allutraﬁ%o#‘e %acl)—feg?r?&l‘hgtrﬁ%%lmgémﬂge'ﬁ%l%g
the frictiaqn t 4 .provided on the auter sutface of the rear
end of ¢ he SB3N0R IS i BecheRee Hlen atufiO & neitblsn gpY wekch s o
surface of the operation partion 5. Thereby, a stable holding is
enabl ed duPPR§P? %B‘%ﬁ 5@8-“8?@?’? pgm-{gfragﬁcgytar[ei on. The axial Iength of
t he hol di nﬁ %m)tion 51 is set to 10 mmor nore, preferably 15 mm or
nore. Furt %lr re, in the thernochromic witing instrument 1 of this
enbodirent, by proyjding the frictign 15portion 4 made of a soft
material to the oug'{é%“oé'g‘?’iagﬁrewﬂ?n%w@ﬂ?@égew 1t pEitige apstument 1 of
portion 5, anti-s]ip of a finger is achieved at the forward press
operation &S ?‘HBOJO‘Bé?tame@ﬁn 8% fegActed, thohangpriting of thethermeghrgmiciink e

t her rmchron%% witing instrunent 1 of this 20enbodi ment, the hol ding
portion 518%formed optles wtasstahs Wiiten is refbed mathithe frigtion peftios AP Yiferd
instrunent 1 is held, the hapndwiti n%gof t he thernochrom c ink 83
formed on Phihequter sedaceptithe fipntepd af the bamplys andiherhandiuriting eaniben
portion 4 provided on the outer surface of the rear end of the

oper at i on P8reallychangesin colos by thediieiionah jeat ganasated pthermbibinge hanged i n
color by the frictional heat generated at the rubbing. Thereby, 25in
the t¥er motHbhic witing instrunent 1 of this enbodinent, it becones
unnecessary to retract the pen tip 81 into the bane! 2 at the

r ubbi ng- t o- change-idheelevgnsh embedimanic singrethe @Bist slguchare ehd adpantagtsorre
operation is possible in any state of the pen-tip-projected state and
t he pen-ti peoumen tecthe dirs ead sccopd embodigkmis caxplanaticrf thereofisioniitied. wi t h t he
thernochromc witing instrunent 1 of
[0142]
<Twelfth Embodiment>
15 A twelfth embodiment of the thermochromic writing instrument of the
invention is shown in FIGs. 18 to 20.

The thermochromic writing instrument 1 of this embodiment is a
modified example of the fifth embodiment and a point that the detachable caps 11 are
provided on the front end of the barrel 2 and the rear end of the barrel 2 is a different

20 point from the fifth embodiment.
[0143]

A disk-shaped seal body 10 made of an elastic material is sandwiched

and fixed between the front surface of the biasing-member-supporting portion 2b (i.e.,

the front surface of the supporting wall portion) and the rear end of the barrel 2a.

25 The seal body 10 is circularly brought info ¢lose contact with the rear end of the
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A — I
this enbodinment, the pentip is retracted, the handwiting of the
t hermochrom c ink 83 forned on the surface to be witten is rubbed
with the friction portion 4 provided on the outer surface of the
front end of the barrel 2, and the handwiting can be thernally
changed in color by the frictional heat generated at the rubbing.
10[ 0141] In the el eventh enbodi nent, since the other structure and
advant ages are conmmon to the first and second enbodi nents,
expl anation thereof is omtted. [0142] <Twel fth Enbodi nent> 15A

vent i on Taens Hhudiifof WL EREIVRM Goltk'atd Hekch T U RRTbod) 14 49
1 1th embont i Ferfngs s ERRREN me e BP et B e 011 de
i 1 er entrsBBorRY & HHEHRRHE8 T R SRb e e i Popliifean ok Brean ™

bet ween 1 ndot raey SpfEagtERNR STE e BB e Eor  Tng por ti on 2b
(i.e., the[@ggft surface of the supporting wall portion) and the rear

end ofsthe el 2a. 25The seal body 10 is circularly brought into

cl ose contact with_the rear end of the barrel 2 A plurality of
(tvo in this case) ThorBd IdF opned cadhs grieruriacet e it end Zhtheihegel 2

i nner peripheral  surface, of, the hole and the outer perjpheral surface
of each w I INGHEG, T AT BB IBITICRE BPrsge Fiptes| W Baesp b lanoumaddoths e
819 n Z;IC L u;[,\f Sllltglf-éggléggip trQE: Ifi%ﬁbé%}ﬂf%eogaﬂe% 2? lthledi;urx]e% sx?rr%’ar}eho% tl?euéag rl 1S urtace

circularly comes into close contact with the outer surface of the front end of the
10 barrel 2 and thereby the front-end hole 31 of the barrel 2 is tightly sealed. At writing,
the cap 11 is removed from the front end of the barrel 2 and the cap 11 is mounted to
the outer surface of the rear end of the barrel, so that lost of the cap 11 is prevented.
f0145]
A friction portion 4 is formed on the outer surface of the top of the cap 11,
15 the outer surface of the front end of the barrel 2 (i.e., the outer surface of the front
end of the barrel 2a), and the outer surface of the rear end of the barrel 2 (i.e., the
outer surface of the rear end of the rear barrel 2¢). A friction portion 4 is made of an
elastic material (e.g., SBS resin, SEBS resin) which has low abrasion property and
hardly generates wear debris during rubbing. The friction portion 4 is fixed to the
20 outer surface of the ba:rei 2 by means of two-color molding, fitting, press-fitting,
screwing, adhesion, or the like.
[0146]
In the twelfth embodiment, since the other structure and advantages are
common to the first and fifth embodiments, explanation thereof is omitted.

25 [0147)]

50



The cap 11 is nounted on the outer surface of the front end of the
barrel 2 in not-witing or witing instrunent storage state. \Wen the
cap 11 is nounted to the outer surface of the front end of the barred
2, the inner surface of the cap 11 circularly comes into cl ose
contact with the outer surface of the front end of the 10 barrel 2
and thereby the front-end hole 31 of the barrel 2 is tightly seal ed.
At witing, the cap 11 is renoved fromthe front end of the barrel 2
and the cap 11 is nounted to the outer surface of the rear end of the
barrel, so that | o®tilefthaineentiap had béen daseibed iredetai] Bddtwith Aféreh@ttbon
portion 4 is forned on the outer surface of the top of the cap 11,

15t he out espesificfeatbedibertiibedfeo ) it wigltk apparehicto e slelle® in(the @rt thadt Rericudt er
surface of the front end of the barrel 2a), and the outer surface of
the rear ecihngés dndendifificationPcan beamadettheremutitious défattity fadm itkespirgandend
of the rear barrel 2c). A friction portion 4 is made of an efastic
materi al ( scope thetd® resin, SEBS resin) which has | ow abrasion
property and hardly generates wear debris during rubbing. The

frictison portion AThesprédeneabpliOationds BRH bl Taganedcmaer®ApbliGudoaNe!l 2 by
means of two-color nolding, fitting, press-fining, screw ng,

adhesi on, pE07tdus2b6 KRd dnG%bRiary 26, 2007, Japdheld Bttt JplibaRM@s BNt |

since the other structure,and advantages are conmon to the first and

fifth embogdgmentised EXRIPPRLOON akd BhE8Rse Paemlsﬁn%gﬁor?ﬁb.%ﬂoogzm
Whil e the invention has been described in detail and with reference

to specifi 1 I ‘e d A : illed
in the ar tﬁ{eﬁg}? Q@ﬂﬁhﬁ 22?%%2211{353?%5‘5: ? %g@gﬁéﬁgﬁhggqﬁﬁg%her ein
wi t hout departing fromthe spirit and scope thereof. 5The present
application is based on Japanese Patent Application No. 2007-046226
filed on February 26, 2007, Japanese Patent Application No. 2007-
190261 filed on July 21, 2007 and Japanese Patent Application No.
2008- 005267 filed on January 15, 2008, and the contents are

i ncorporated herein by reference.
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Clains 1. A therrnochrornic witing instrunent containing a

t hernochrom c ink, conprising: a barrel; a witing body
accommodated in the barrel so as to be capably of noving in a

| ongi tudi nal direction; and an operation portion provided on an
outer surface of the barrel, wherein a pen tip of the witing body is
adapted to be project/retract frominto a front-end hole of the
barrel by operating the operation portion, the thernochromc ink is

contai ned inside the witing body, a pen tip capabl e of
ejecting the thernmocluomic ink is preyifdgd at a front end of the
writing body, and a friction portion capable of thermally

changi ng color of the handwiting of the thernochromc ink by the
frictional heat generated when the handwiting is rubbed with the

friction pertion i [ 0N t-he - r rrel. 2.
The ther rmghr om ¢ %@%ﬁﬁ%ﬁg??ﬁh@%{&g@%@# lrilltga(ﬁfigg g}({%els-[rgngil-,‘brgm ce]f%’i n

t he frictig&ncjﬂ%qﬁét.on is provided at a rear end of the barrel. 3. The
t hermochrom ¢ witing i nstrunment according to claim2, wherein the
operation portion igm?e[l_ovi ded at the rear end of the barrel,

the thernochromic witihg instrunent further conprises a

projection/retraction.nmechani smwhi.ch.shj.fts the pen, ti om t he
pen-tip-retracted as?%qlggﬁ 8‘%{ ?‘F_éomfl?ﬁcg-lrbh‘sjtb@g?les& @?%Pﬁe“&?{’]ri 0?6‘?%&}&1
press operatllglqgig;dilgatfgﬁg&er at |dion portion toward the front end of the

barrel, ™2 PP 84 on portion is provided at an outer
surface of the rear end of the o er&%j on portion, and
%h

hol di ng portion caSFACEAISR PRRIORPTRY oWtefWriace o thebard v | 2ti on

ortion is provided on the outer, peri.pheral, surface of the operation
Borti on. P vgheremapen tip o?thep wntu?g god%' is aélapte% to be prowct/ret?act

from/into a front-end hole of the barrel by operating the operation portion,
the thermochromic ink is contained inside the writing body,

a pen tip capable of ejecting the thermochromic ink is provided at a front

end of the writing body, and
a friction portion capable of thermally changing color of the handwriting
of the thermochromic ink by the frictional heat generated when the handwriting is

rubbed with the friction portion is provided on the outer surface of the barrel.

2. The thermochromic writing instrument according to claim I, wherein the

friction portion is provided at a rear end of the barrel.

3. The thermochromic writing instrﬁment according to claim 2, whérein
the operation portion is provided at the rear end of the barrel,
the thermochromic writing instrument further comprises a
projection/retraction mechanism which shifts the pen tip from the pen-tip-retracted
state to the pen-tip-projected state by a forward press operation of the operation

portion toward the front end of the barrel,
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4. The thernochromc witing instrument according to claim2, wherein
the operation portion is provided at the rear end of the barrel,

the thernochromc witing instrunent further conprises a

proj ection/retracti on mechani smwhich shifts the pen tip fromthe
pen-tip-retracted state to the pen-tip-projected state by a rotation
operation of the operation portion against the front part of the
barrel, the friction portion is provided at the outer
surface of the rear end of the operation portion and a

hol di ng portion capabl e of being held when rubbing with the friction
portion is providedi§drieten pestien ispeavigdieat ah osisr bireRe OF tHet8arQRE bA{H-ON
portion. 5. The thernmochromc witing instrunent according to claim 2,
wher ei n t heBPpdiopastopand i on is projected radially outward froma
side wall of the barrel and the thernochromc witing

i nstrunent further &helgingpesion cepatilect beimy kel aeh hiybiBG A  SIRAY ch
shifts the pen tip fromthe pen-tip-retracted state to the

pen-ti p- pr opULRRY psevided drythe obter periphepil eaFaceRE R dpRPuiRh vhA OPer at i on
portion. 6.The thernochromc witing instrunent accor dipng to claim
2, wherein the operation portion is radially outwardly
projected fromthe side wall of the barrel and the thernochromc

writing insth ument Fherthdmmocloonyr wetsg msRb@ERGEERH LSS LAGL i
mechani sm which shifts the pen'tip fromthe pen-tin%- ret ?gc?’g”dheg?gt e

to the pen-ti p- projtlexemettvhgoaionys provitdiat the rb PRl 4 B85 g.0Per ati on
of the operation portion. ’
the thermochromic writing instrument further comprises a
projection/retraction mechanism which shifts the pen tip from the pen-tip-retracted

state to the pen-tip-projected state by a rotation operation of the operation portion

against the front part of the barrel,

the friction portion is provided at the outer surface of the rear end of the
operation portion and

a holding portion capable of being held when rubbing with the friction
portion is provided on the outer peripheral surface of the operation portion.

5. The thermochromic writing instrument according to claim 2, wherein

the operation portion is projected radially outward from a side wall of the

barrel and
the thermochromic writing instrument further comprises a
projection/retraction mechanism which shifts the pen tip from the pen-tip-retracted

state to the pen-tip-projected state by a forward press operation of the operation

portion.
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7. The thernmochronmic witing instrument according to claim2, wherein
a friction-portion-operation portion is provided on the outer surface
of the barrel and the friction portion is adapted to be
projectable/retractable frominto the rear end of the barrel by
operating the friction-portion-operation portion.

6. The thermochromic writing instrument according to claim 2, wherein
the operation portion is radially outwardly projected from the side wall of
the barre] and
the thermochromic writing instrument further comprises a
projection/retraction mechanism which shifts the pen tip from the pen-tip-retracted
state to the pen-tip-projected state by a radially inward press operation of the

operation portion.

7. The thermochromic writing instrument according to claim 2, wherein
a friction-portion-operation portion is provided on the outer surface of the
barrel and
the friction portion is adapted to be projectable/retractable from/into the

rear end of the barrel by operating the friction-portion-operation portion.
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