Description THERMOCHROM C WRI TI NG | NSTRUMENT Techni cal Field [0001] 5 The
present invention relates to a thernmochromc witing instrument. More
specifically, it relates to a thernochromc witing instrunent containing a
t hernochrom ¢ i nk. Background Art [0002] 10 Hitherto, Patent Docunent 1
proposes a thernochromc witing instrunent containing a thernochromc ink
in which a friction body for thermally changing the color of the
handwriting of the thernmochrom c 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 Documgnéscdiptid@panese Patent Unexam ned
Publ i cati on No. JP-A-2004-148744 Disclosure of the Invention Problens that

the Invention is to %ERM([)@%I\% ﬁzﬁmﬁ@qmmfenti onal

thernochromc witing instrunent is a cap type, it I's necessary to perform
t he attaci:’ . ing operation of the cap by using both hands. If a user
can use o %é}&(l)c%g%ﬁeg%d, it is difficult torapidly bring the instrunent into
a witi ngm&wfble state or a stored state. Mreover, in the above

conventi o hermochrom ¢ witing instrunent, if the friction body is

provi ded at 25 the rear end of, the barrel, when the handwiting is rubbed
and éhanged in collB¢ PEsgwiinvention relates to a thermochromic writing instrument.

More specifically, it relates to a thermochromic writing instrument 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 1: 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



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

i npossible to quickly shift to a rubbing-to-change-col or operation. [0005]
5 The invention ains to solve the above problens and to provide a

t hermochrom c witing instrument containing a thernochromc ink, which is
capable of easily changing the color of the handwiting of the

t hernochromi ¢ i nk by rubbing and also being quickly brought into a
writing-capable state (pen-tip-projected state) or a stored state

(pen-ti p- wekingCit efindlesdady toeéeersé thetbaited tnd aNsHifehORbMimRirh@ie bhitell hi s 10
connection, in the invention, "forward" nmeans a pen tip side and "backward"

means  angeRPRsibkR 1ipisif thRE RAF end BidbNG maveN fngﬁyssibfkem" 1¢ SRt 8Ly act ed

state" means a stat that a pen tip 1s retract into the barrel and the

"pen-tip- .ecte e state that a pen tip is projected outside
fromthe ﬁ{b%rfgc%)n%xa%kgicﬁlgrgg%@gf)& Means for Solving the Problens 15 [0006]

[11 A fir mSipect of the present invention relates to a thernochromc
witing i ment containing a thernochromc ink, including: a barrel 2; a
writing body 8 accommodated jn the barrel 2 so as to be capably of 20
moviRg in a | ongi Jgﬁﬂm‘%ﬁntlﬁﬁ PHBS fogielvethg agﬂ"%ﬁ’é’b&tﬂi‘stﬁﬁ‘dﬁeﬂ?’ﬂ €8 provi ded on
an outer surface of the barrel 2, wherein a pen tip 81 of the witing body
8 i s adapthssmeehrpmipweifiag instyment containgig 2 fhesmachroaye inknwhieh is capablg t he
barrel 2 by operating the operation portion 5, the thernmochronmic ink 83 is
cont ai nedof ¢esilgehadgingthictdobay didhis h@ydvriting plthe thepmdthroape bikebofubbjmect i ng t he
thernochromc ink 83 is provided at a 2
and also being quickly brought into a writing-capable state (pen-tip-projected state)
or a stored state (pen-tip-retracted state) even if a user can use only one hand. In this
10 connection, in the invention, "forward" means a pen tip side and "backward" means
an opposite side thereof. In the invention, the "pen-tip-retracted state” means a state
that a pen tip is retracted 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 at a



front end of the witing body 8 and a friction portion 4 capabl e of
thermal |y changing color of the handwiting of the thernochromc ink 83 by
the frictional heat generated when the handwiting is rubbed with the
friction portion 4 is provided on the outer surface of 5 the barrel 2.
[0007] Since the pen tip 81 of the witing body 8 is projectabetretractable
frominto the front-end hole 31 of the barrel 2 by operating the operation
portion 5, the thernochromic witing instrunment of the above first aspect
of the invention can 10 be quickly brought into a witing-capable state
(pen-ti p- pomy epdtofdhsivaitiay body 8, sidred state (pen-tip-retracted state) by
one hand. Furthernore, in the above first aspect of the invention, by

providing a fricth@RcqR $drfbn 4 cAPaiE Bf HéREI Eﬁ&%ﬁg & parrel 2, the
handwriti ng of the thermnochr om'ccﬁ?nk 83 can %e easl ylgigﬁaed in color by

rubbing i : | id:l..hel Y.

I nci dent aﬁ“f‘} ﬁ#ﬁgﬁéﬁﬁgbﬁgﬁgﬁfg%%%e% %k u%}ﬁ%ﬂfﬁ\%ﬁ?ﬁ (t)Jr%ia\Qﬁ?n tlhg

sufficient to provide.the .gbove .friction partion, 4 at_ |east art of the
out er *sur panSrfind s B S Be o bayfipah rie 8 e i BaSt, o ¢
witing instrunent 1) and exanples of the sites to which the above friction
portﬁon 4mF§aEg§2ided are the outer surface of the front end of the barrel

2, the outer surface of the rear end of the barrel 2, the outer surface of
the side W80V] of the 20 barrel 2, the outer surface of the clip projected
fromthe outer surface of the barrel 2, the outer surface of the operation

portion 5, which Bmcpthy mattgu8i oHthetvwmstingibedy 8 ix frapetabefretringatidar rel 2, for
projecting/retracting the pen tip 81, and the like. In this connection, it

i s suffi cfremlintdat fidnt-eedbledeofnhé bang Dbgypiratiag aRropeeaioatdortiorasbarrel 2
novably in a longitudinal direction. Exanples thereof are, one witing body

(8) 25 bejppghaafpiimRdabaLing indrRREREE tRe ARWRMHN dshed JFARGirEticHAdardi T ect i on
or a plurality 3
10 be quickly brought into a writing-capable state (pen-tip-projected state) or a stored
state (pen-tip-retracted state) by one hand. Furthermore, in the above first aspect of
the invention, by providing a friction portion 4 on the outer surface of the barrel 2,
the handwriting of the thermochromic ink 83 can be easily changed in color by
rubbing in a state that the barrel 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 outer 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 being 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 |ongitudinal
direction. [0008] In the thernochromc witing instrunent | of the above
first aspect of the 5 invention, a projection/retraction mechani sm which
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 thermochromic witing instrunent 1 is held by one hand, the
operation portion 5 is operable by the hand. The preferable

proj ect i ogf watihg ®bHie beMehafdhifodited fn hrbarrbra/ﬁmh@lp ih 9 1bh@tudihg operation
portion 5 is provided at the rear end of the barrel 2 and the

pen-tip-rgtiaphed state is shifted to the pen-tip-projected state by a
forward press operation of the operation portion 5 against the backward
urgi ng fogﬁ)ﬁ ﬁf the witing body 8 (so-called rear end knock type).
However, ds ? e projection/retraction mnechanismof the invention, in

addition thereto, .therg can,be adopted. that e 15 operation rtion 5
is radially out vvaPBBS? tﬁ?r&]‘oé:b{%ﬂ‘cf‘?'gtﬁqﬂ Wé{}gfr’ﬂétai/\ﬁi H’e OY?IBISISQ?HB@F Ogt €and the
pen-tip-retracted state is shifted to . the pen-tip-projected state by a
forward Pveskon gdralerben/miractien gisehanism iHeh piojertssretigstsihe pemer B4 S war d
urging force (so- called side slide type), (b) the operation portion 5 is
radi al' | y epareingithg opewitienpeetion } isrproviged iimithefeartel 3¢ Theepprationpotticand t he
pen-tip-retracted state is shifted to the pen 20 tip-projected state by an
i nwar d pragsovded at the meayfent loé thepared 2cemdfuorani the sideiwalbofrthelbatrel i Inect i on
(so-call ed side knock type), (c) the pen tip 81 is projected/retracted by

rotating ithe thaahatliepmopiooi©wriinglinshdechtdtis hbkl byeade ad! thefopkhgiohar rel 2
against the front portion of the barrel 2 (so-called rotation type), or the

l'ike. [0088kion33s boptrabeasyl Mk Mdnd. OTRE FRITEkaBRRAREfec@bn/tdifictiBY BREhARsmbrere is
provided the 4
10 the invention is that the operation portion 5 is provided at the rear end 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 of the
writing body 8 (so-called rear end knock type). However, as the projection/retraction
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), (c) 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



e S S |

t hermochrom c witing instrument according to [1], wherein the friction
portion 4 is provided at the front end of the barrel 2 so that a front end
of the friction portion 4 is |ocated ahead of the front end of the pen tip
8l in the pen tip-retracted state and the front end of the pen tip 81 is

| ocat ed ahead of the front end of the friction portion 4 in 5 the pen

ti p-projected state. [0010] The thernmobchromc witing instrunment | of the
second aspect of the invention enables a snoboth witing with avoiding the
contact of the friction portion 4 wth a surface to be witten in the
pen-tip-pr.ojected state. Mreover, since .t 10 thernochr.om c wifing

Phot r uentormgrpmEt 8 FinedPuamiH aofording b AfL Aetels HRAREST PPt "or ¢ he
handwiting with the frictiao rtion 4 proyided at the.front end qof the
barrel 2 PHPW %éhﬁfrpﬁ-@&qubg berrel; yocthat 4 fpgt i iche BEHPRPTHRO fd% d t he
barrel 2 after witing and hence a user can quickly nove to a

r ubbi ng- t &ecetedridieatof be fenpé end pbthe pepdip8l) inthe pen tipoesadedstateandithe d aspect
of the invention, there is provided the thernochromc witing instrunent
accor di ngfioat ¢2] of thheertip 84 ipéocatddmbsag phHiteifrnt pod b dre fokctivhpottmnrdin 2
having the front-end hole 31 is nmade of a hard material and a friction

porti®n 4thepsta thi-pjetdd stamt erial is provided on an outer 20 surface of the
front end of the pen tip-supporting portion of the barrel 2. [0012] In the
ther nochr pggi@)writing instrunent | of the third aspect of the invention,
since the pen-tip-supporting portion 3 is made of the hard material, in a

L L PR e AT Rty o o1 of
81 or the imvenfibn gﬁ’e{bfleascaesr%oth r\1J%i1.'in5g with avoiding the contact of the friction portion 4
with a surface to be written in the pen-tip-projected state. Moreover, since the
10 thermochromic writing instrument 1 of the second aspect of the invention enables
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.
[0011]
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 material 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



vicinity of the pen tip 81 of the witing body 8 is supported by the inner
surface of the front-end hole 31 of the pen-tip-supporting portion 3 nade
of the hard material. Thereby, the stagger of the pen tip 81 is suppressed
and a stable wite feeling is obtained. Mreover, by formng the friction
portion 4 made of a soft material on the 5 outer surface of the front end of
the pen-tip-supporting portion 3 made of the hard material, at changing the
color of the handwiting by rubbing, the stagger of the friction portion 4
i s suppressed and a stabl e rubbi ng-to-change-col or operation is enabl ed.

[0013]  1Qididkly dc@epeh g S1ofithe whitidptHad %Q@@.ﬁ]?]ﬂfrteﬁhﬁ/ the Vieiek s@facetdFer e i s

provi ded the therm)chrom c witing instrument according to [2], wherein the
friction o 1 } p hlt lﬁ_ﬁﬂyt iR fle b cont act
state. gr%réli? # gl I'n t B : ¢ V\%ﬁrﬁgﬁﬁns%@uﬂ@n% ?rdarpgt‘éﬂe.f ourth
aspect of tlon riction e witing body
8 Cr e, " Theehy Y s %fr%ﬁe P?%%’? i Ut P B8 SRS R b B e e
tip 81 of he iLtin . i.ntai ned n-contact sta t he
Sthin o ohBed MoGHVEopY feing By Fiuoh ORI b B A 5HE MR 2 o
prevent ed and aI so a smpoth pen tip projection/retraction 20 performance is
obt aihed. oufepeurtgee[of]thonrent %ndngf the Pemréipfuppertingpogtion? made of ek on, there
is provided the thernmochromic witing instrunent according to [2], wher ei n
t he out er npderiabivaschanging thet ¢odorfafdhe handividting bye nibbiing, ithmstagger o thea has a 25
convex curved surface or an inclined surface. 6
friction portion 4 is suppressed and a stable rubbing-to-change-color operation is
enabled.
[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 & are maintained in a non-
contact state.
[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.



AR — |
[ 0016] Thereby, in the thernmochromic witing instrunent 1 of the fifth
aspect of the invention, any sharp corner portion is not forned in the
front end outer periphery and thus a snooth contact of the friction portion
4 with a surface to be witten 5 becones possible during
r ubbi ng-to- change-col or operation. Al so, it becones easy to generate
frictional heat since a proper contact area is obtained between the friction
portion 4 and the surface to be witten. In this connection, the inclined
surface refers to a surface inclined to the axial line (tapered surface).
[ 0017] 18 iﬁ& According to the sixth aspect of the invention, there is
provi ded % thernmochrom c witing instrunent according to [2], wherein an
angl e defined between a contact |ipe which contacts with the outer surface
of the friction pdheredy, it REdherMOChIOBHE vgﬁwgomswelaelnm{]ﬁhs%b PREERE pen
tip- projected state and an axial |ine is set to 10 degree or nore and 60
degree or theiggentions anyehigp crmer posfioniip nphisrmpd imtheHrantiend water peypherst r unent
1 of the sixth aspect of the invention, a proper rubbing-to-change-col or
oper at i on apétfusransarozeh obfnthttenfithé fridtmn poporn 4 enithda siefaabttabaedittend al so, in
the pen-tip-projected state (at the time of witing), the pen tip 81 can be

easi |y Vi peedrhesgsbsabit duithgneBbid@nbathngd-adler gﬁér‘d@@n Al®, ftibeCémedeas?0 portion
4 and the surface to be witten is maintained. [0019] [7] According to the

seventh ?%’?Eﬂereﬁé i EforiaDHENIRE a JrofdrohtcPiRY iF86tafnb belv@h TRE H@ThC
witing instrunent according to [2], wherein the friction portion 4 is

provi ded (bioftfo‘ﬂl Al dthe seFab PRI written. In this connection, the inclined surface refers

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]



Thereby, in the thernochromc witing instrunent | of the seventh aspect of
the invention, it beconmes unnecessary to confirmthe direction of the
friction portion 4 in a circunferential direction before rubbing using the
friction portion 4 and thus the rubbing-to-change-col or operation can be
qui ckly started. 5 [0021] [8] According to an eighth aspect of the
invention, there is provided the thernmochromc witing instrunment according
to [2], wherein the operation portion 5 is provided at a rear end of the
barrel 2 and 10 the thernochromc witing instrunent further includes a
proj ecti on/ r et r acThemebyrahkaihermvdtiromis riting itistminpein 1tafphddeventnaspéie pen
tip-retracted state to the pen tip-projected state by a forward press

oper at i onpfthe il\@nBBL i béWmesRAhEERBary to kORI theldircLi6h 0PYhe fridtibhe
thermochromc witing instrument 1 of the eighth aspect of the invention,

it is un 6ﬁ§r alrc @Feﬁfr‘altd?ﬁcﬁl&éhéfor@r ifudify ﬁ%ffﬁ:ta&i‘g @%dﬂ ng part

of the barrel romthe pen tip side tot rear re-hold the

oper at onafc%aéﬁ%tmhémﬁéfp Raskrbilal SR L TR g Prbent ron,

ther ﬁ)ag ded the therrmchromc witing |nstrurrent according to [2],
wher i n ¢ 0 Lerati on portion 5 is radially outwardly projected froma side
wal |l of the barrel 2 and the thernmochromc witing instrument further

i ncl udes B125 propseerdsig teanrcaghth 3spsek e hHisiinysienc fesmwsrevidedthsen tip 81

fromthe pen tip-retracted 8
thermochromic writing instrument according to [2],

wherein the operation portion 5 is provided at a rear end of the barrel 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



state to the pen tip-projected state by a forward press operation of the
operation portion 5. [0024] Thereby, in the thernmochromc witing
instrument 1 of the ninth aspect of 5 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 performa pen tip projecting operation. [0025] [10]
According to a tenth aspect of the invention, there is provided the 10
t hermochrom ¢ witing instrument according to [2], wherein the operation
portion 5Ssiagk toahé péd yipgudjeeted lstatpbpp dotvedld bramoperatide oflel opetationhe barrel 2
and the thernochromic witing instrunment further includes a
proj ecti opbfRmrACt i on mechani sm which shifts the pen tip 81 fromthe pen
tip-retracted 15 state to the pen tip-projected state by an radially inward
press OpeEQXﬁ?” of the operation portion 5. [0026] Thereby, in the
thermochromc witing instrunment 1 of the tenth aspect of the invention, it
i S unnecessary to S A . . Lt i t of
20 the barrel 2 T rgEEye b8 et iokonte AR hiriibiy 4N AUERARAPEN | D1
barr 2, so that it is possible to i cKl erform n,tj rojecting
oper 2 i on ! BESRon. s PR I SRR SapsReBr olkEndRgkAE T on.
there is provided the  thernochromic witing. instrunment according.to [2],
wher ei n 2$hqweiaéroa? thsnpadin $ide tosthegreps engh idgjangd rechpdd thesbarred 2y sgothat e
barrel 2 and 9

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



the thernochromic witing instrunent further includes a
projection/retraction nmechani sm projecting and retracting the pen tip 81 by
a rotation operation of the operation portion 5 against the front part of
the barrel 2. [0028] 5 Thereby, in the thernmochromc witing instrument 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 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. [0029] 10 [12] According
to a twel fth aspedhe thermbéehromicewtiiing insttuarent fisrther indlutted at he t her nochroni c
writing instrunment according to [1], wherein the friction portion 4 is
provi ded atojéectionfetrattibnahedhagishapropdetidg aht estedryingithe pdictip Be byaabtasiohc
witing instrument 1 of the twelfth aspect of the invention, the

handwri ti pge@fiok BFtHe"b%fB%Hr#BFﬁcﬁﬂl 5 Rkaifid tﬁ@ﬂoh@pérﬂ@pﬁxg batden2 t he 15 friction
portion 4 even in the pen-tip-projected state. [0030] [13] According to a
t hi rteentm (?2% ect of the invention, there is provided the thernochromc
writing ins ment according to [12] wherein the operation portion 5is

rovided at the r 0 he barrel. 20 _the t witin

Pnst unent furtheﬁ%ieﬁei’ lcljletg1 &er&ogﬁ:@g}w%}tpﬁlpg&wgﬂq@ﬁ gﬁ?%l ch S%I fts
the pen ti omthe pen.tip-retracted en .t proj ect ed
UGN ¥ A %‘feeglggdbbsrlg{%ﬁ&?fsw tpREvHPEtRER 2 Bort oS tibnar d t he
front end, of the barrel 2, the friction portion 4 is _provided at an outer
surface oholding pahet @ﬁ@aaﬁl % Fem the R?Béﬂ’aﬁtlﬁ'l‘bw the rear sad 51dgr@ad19 old the

barrel 2, so that it is possible to quickly perform a pen tip projecting operation.
[0029]

10 [12] According to a twelfth aspect of the invention, there is provided the
thermochromic writing 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 operation portion 5 and

10



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. [0031] In the thernmochromc witing instrunment 1 of the
thirteenth aspect of the 5 invention, a stable holding is enabled during

r ubbi 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

peri pheral surface of the operation portion 5. For the holding portion 51,
it is effective to set the length in an axial direction to 10 nm or nore,

preferably 15 mm Qﬂudlﬂih@EOEWntﬂleédiiﬁbl@,ofiHéidghﬁl& ReeApeibifginethihé Fidtibn
instrument | 10 of the thirteenth aspect of the invention, anti-slip effect

of ‘a fingghrtioh ARHEVEED 84 theWfuter (iRl BIFRS RRE gﬁ%:?ﬂ%&go&iﬁﬁ soperation

portion 5 by providing the frictiron portion 4 nad oft material to

t he outer[@ﬁﬁ ace of the rear end of the operation portion 5. [0032] [14]
According'to fourteenth aspect of the invention, there is provided the 15

por tion 5 1's. provitl GETReFRl PhRE Ssipicd: 137 e SRk PR PR hr o o
ohi {5 t nenseior s tele hpBia Remgbed hpnbatiies v Slargrerbopdy
shifts t d! * " T

ti p-projected state by a rotation operation of the operation portion 5 20
agai nst t Reovidinam helding pertione Irgappble of holdieg at ubbingrbypesing e frictien pr ovi ded

at the outer surface of the rear end of the operation portion 5 and a

hol di ng peettionrd, 5 thapatier perithebd isngfadedtheioparatioh iportpnai.t Fortthe holding i on

portion 4 is provided on the outer peripheral surface of the operation
portion 5poRfon[AA0A3} effdctive to set the length in an axial direction to 10 mm or more,

preferably 15 mm or more. Furthermore, in the thermochromic writing instrument 1
10 of the thirteenth aspect of the invention, antt-slip effect 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.

[0032]
[14] According to a fourteenth aspect of the invention, there is provided the
15 thermochromic writing instrumient 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 shifis the pen tip 81 from the pen tip-retracted
state to the pen tip-projected state by a rotation operation of the operation portion 5

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]

11



In the thernmochromic witing instrument | of the fourteenth aspect of the

i nvention, a stable holding is enabled during rubbing-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 5 portion 51, it is effective to set
the length in an axial direction to 10 mmor nore, preferably 15 mm or

nore. [0034] [15] According to a fifteenth aspect of the invention, there
is provided the thernochromic witing instrunment according to [12], wherein

10 the operation gRkkd GerRodhfoRicOWAGhE thstratient | Yof Gt fomfiderth aspeRt 6f ge wal | of
the barrel 2 and the thernochromc witing instrunent further includes a

proj ect] OmJentibAC &l RBIAAM IRl Hridd rhbink AE-cR etéo%ﬁgpre&%%?%?e pen

tip-retracte state to the pen tip-profected state by a f ess

o ed Lo Th _ ec : _
o 2T R RE 2HRFAiRE bBflichs POIhhR holdihg ebpll th\idd HeTREALOT ©

ti ti b i.d i nd d . of th i.cti ti 4
o ehue eRBidn D bt Blker ReRERA it o B GpertioR potih brre bERoRENS | on
desi d. 20 [ 0036 6] A i to. i Xt eent h, t of the i ti ,
tﬁzlr n?s [?Pﬂiﬂr’gﬁ-:ld 1R11F1§£f%?t}1‘@rt§%g{1&‘|62gwo 1? fu? 'ﬂéaleﬁgﬁtqmﬁiﬁ%ﬁ%g&rm?&' tn \(;eF1|2]O n

wherein the operation portion 5 is radially outwardly projected fromthe
si de wal | preferablyel hmm et mpreand 25 the thernochrom ¢ writing instrunent
further includes a 12

[0034]

[15] According to a fifteenth aspect of the invention, there is provided the
thermochromic writing instrument according to [12], wherein
10 the operation portion 5 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



projection/retracti on mechani smwhich shifts the pen tip 81 fromthe pen
tip-retracted state to the pen tip-projected state by a radially inward
press operation of the operation portion 5. [0037] 5 In the thernochromc
witing instrunent 1 of the sixteenth aspect of the invention, the
operation portion 5 can be provided 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 seventeenth aspect of the invention,
there is provided the 10 thernochromc witing instrunent according to
[12], whemeojaci@or/ratmtiianmmpahdniom wdper gtiftothegmnttippl Bdm the peotipdettaded t he
outer surface of the barrel 2 and the friction portion 4 is adapted to be
pr oj ect ablsedt¢ & tha pea bipeprbjeatsdi sudte by haadialainwad peésstdperdtianiofithe2 by operating
the friction portion-operation portion 2d. 15 [0039] In the thernochromc
Wi ting i npkfadoRportior?$. the seventeenth aspect of the invention, during
rubbing, the friction portion 4 can be projected fromthe rear end of the
barrel 2 qﬁg3 sed for rubbing. On the other hand, during non-rubbing and
storage, the friction portion 4 can be retracted into the barrel 2 to

D Svest e L A R SR BRSBTS o e SR nBRBB B o
oper ati on ARG RURL 1oL e DAl o2 R8st SRRr L O g ol . Lhe
e o 1S Y ha hes the hopearance and Sise 0f the operation partion 3 cah be recly designeds © L1
[0038]
[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 2d.
15 [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]
[18] According to an eighteenth aspect of the invention, there is provided the
25 thermochromic writing instrument according to [1], wherein

13



L } o
the friction portions 4 are provided at the front end of the barrel 2 and
the rear end of the barrel 2, the 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 5 state and the front end of the
pen tip 81 is |ocated ahead of the front end of the friction portion 4
provided at the front end of the barrel 2 in the pen tip-projected state.
[0041] 10 In the thernochromic witing instrunent 1 of the eighteenth
aspect of the invention, in the pen-tip-projected state, it can be avoi ded
that the friction I e 2 Cones
into contact with tpﬁyéstﬁbﬁkfp;bétéé’ﬁs%’%@ﬁﬂaﬁ@l}iﬁ gﬁthfe fﬁgﬂtﬁﬁgfg{esnoo 2%& Ing is
enabl ed. Moreo erf,t y eZ% thernochromc witing instrunment | of the
ei ght eent ﬁea&sp l(]‘)'3f ¥He % nvention, in the pen-tip-retracted 15 state, since
t he handwriting ca wi.th.the friction portion 4 pr ed at the
front end of the ?%@Ft%“éj?t?th\e?‘?ﬂmb%gg% )prg)‘gdgtggteqhggrqnﬁgntgg#&@ 2 after
witing and thus a user can quickly nove to the rubbing-to-change-col or
oper at i on.bans} 2évleated aheadind th%&ﬂﬁb%ﬂﬂ@frﬁh@ PoR fipiSignithespentigretraptasf ¢ he
ei ghteenth aspect of the invention, even in the pen-tip-projected state,
t he handwstaté agd of t he therm)chrom'c ink 83 can 20 be rubbed wth the
friction portion 4 provided at the rear end of the barrel 2. [0042] [19]
According to a ni nat &ent éndasfithe pentiptdids lovaenitdhend of therfeontenpoditieded t he
t hermochrom c witing instrunment according to [1], wherein a plurality of
the writi fEich@fth@sioR 43pr6vided ammedrsn dnd of tHachabt D Gh thé peASipIPiGetiad | N a

| ongi tudi nal direction, 14
state.

[0041]

10 In 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 operatton. 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 9] 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 pen tip 81 Is of the plurality of the witing bodies 8 is
adapted to be alternatively projectable/retractable frominto the front-end
hole 3 1 of the barrel 2, and the handwitings derived fromthe respective
t hermochromic ink 83 5 ejected fromthe pen tip 81 of each of the witing
bodies 8 is rubbed with the friction portion 4 provided 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] 10 In the thernochromic witing instrunent 1 of the nineteenth
aspect of the inv [ : . » I tol . i ved
fromthe ther nochr%%hg??}&péngé&%%sﬁ]gfn%hggﬁéll“h'\é&g)ﬂ\}é p’ﬁ“@ﬁ@%‘?ﬁlggaﬂ’gg runent .
Mor eover, in the thernochrom iting instr t 1 of, the. ni.neteenth
hopect Cof e fiEalier S proiepb selfhenbiRdn it e Bbnt el bl LOLRAE ok 83
ejected fromthe pen tip 81 of each of the witing bodies 15 8 can be
thermal |y ﬁa‘illged in color wiwth the friction portion 4, the handwiting of
the thernochromic ink 83 by each of the witing bodies 8 can be thermally
changed in col or the hendwritingsdertvedirane theorespsstive drermpochmoovg jnk §30]
According to a twentieth aspect of the invention 20 20. The thernochrom c
witifg i rgeatethirom the pen tiprdd dfeafl pf thehvenitagbaedied 8 isdubbgd withtthe frvationi ng
bodi es 8 are accommobdated in the barrel 2 novably in a |ongitudinal
di recti on,peeeih4 ptovidel MethetduperSurfate bhteWattebD, dnd eath bhtheWantiwhiginpaegi es 8
is adapted to be alternatively projectable/retractable frominto the

front-end fghke %ibé’ifngttﬂﬁnﬁﬂ&rcﬁhri%ed inZ8ld? Hahe e RIngdl B gdderhRdRE Gl ded at

the front end of the barrel "2,
rubbing.

[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 longitudinal 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 nounted to the front end of the barrel 2, and the handwitings derived
fromthe respective thernochromic ink 83 ejected fromthe pen tip 81 of
each of the witing bodies 8 is rubbed with the friction 5 portion 4

provi ded 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 thernochromic witing instrunent 1
of the twentieth aspect of the 10 invention, plural (at |east twd) the

handwri ting of thehébgs UPﬁEﬁ@Wsé‘aléfHé%t%ﬂ hBR: 3 1061 thk BafteV? WheRfiR: dMpi t i NY
instrunment. Moreover, in the thermochromc witing instrunent 1 of the

twentieth gsp Q%lg}%fﬂﬁefrﬂﬂtﬁ‘é}#dimhe 8hi?€i© Lhg handwiting of the

t hermochromc 1n ejected fromthe pen tip 81 of each of the witing
bodies 8 can be t . [ Lo WM T IGL rtion 4, the
handwr i ti ng of thetngé%]‘%r)r{tﬁ%ﬁdﬁgﬁgg f{ﬁﬁnﬁﬁ%%e%);?cég%{?@g?&é}ké&ﬁ {htkﬁ%g bodi es 8
can be ther nal changed..i ol gr once with the fricti orti.on 4.
Vor eover . e oRBr RGP Bhick Sa ofthg Winat bslen A i rubbed WA efihictdRn *as pect
of the invention, since the cap 11 tightly seals the front-end hole 31 of
the barr elPOMIGhSRIQvidedonpthe putes sHack %fg&f%arfr g Ak PTG HapTIURES r od 2,
vaporization of the ink fromthe pen tip 81 of each of the witing bodies 8
20 can be ipeanable efdbeing thagnalbinchaniged iycolpobydie frictianal kealgeneraied @ the
twenty-first aspect of the invention, there is provided the thernochromc
writing imebbingent according to [20], wherein a seal portion 101 closely
sliding on the outer surface of each of the 25 witing bodies 8 is provided
in the barpe4s]2 and 16
In the thermochromic writing instrument 1 of the twentieth aspect of the
10 invention, plural (at least two) the handwriting of the thermochromic ink 83 can be

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 8 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 twentieth 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]
[21] 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

16



the pen tip 81 of each of the witing bodies 8 is tightly seal ed between the
seal portion 101 and the cap 11 when the cap 11 is nounted to the front end
of the barrel 2. [0047] 5 In the thernochromic witing instrunent 1 of the
twenty-first aspect of the invention, when the cap 11 is nounted to the
front end of the barrel 2, a tightly sealed 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 sealed during non-witing. 10
[0048] [22] According to a twenty-second aspect of the invention, there is

provided the thertioebi dpisl ofdath othensiifingrbodieas ¢otightngscated beideervherein a
bi asi ng nmenber 7 urging each of the witing bodies 8 backward is housed in

the barrelsegl pokRo 101 a8d - AP axhGRBRhH 1 1Gs PRLALARo AR SoiRAAIFAE t he rear
end of each "of the biasing nmenbers 7 is provided in the barrel 2, and a

seal body pL@.pgving the seal portion 101 is fixed to the biasing-
menber - supporting portion 2b. [0049] 20 In the thernmochromc witing
i nstrument f the twenty-second aspect of the invention, since the seal
body 10 hégﬁﬁﬁ the seal portion 101 is fixed to the biasing-nmenber -
BDOL 0 O O bl b P Ao 050), 2
the 17 the invention, when the cap 11 is mounted to the front end of the barrel 2, a tightly
sealed space can be formed 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 hermochrom c witing instrunent according to [19], wherein color in a

col or-appeared state of the thernochromc ink 83 contained in the inside of
each of the witing bodies 8 is different fromeach other. [0051] 5 In the
thermochrom c witing instrument 1 of the twenty-third aspect of the
invention, plural of the handwitings having different color in the

col or-appeared state, derived fromthe thernochromc ink 83 contained in
the inside of each of the witing bodies 8, can be thernmally changed in
color at once by the frictional heat of the friction part 4. Mreover, in

t he t her mkdim@oh®omit miriting insteimentaotordingftot[he], Wheiskent y-t hi rd aspect of the
i nvention, even if individual handwitings of the thernochromc inks 83 are

over | apped, each qbldrig aRblbraippbaBdiatd MES ticdobBronii & 83 E@daia¥d the col or
in the differently col or-appeared state. [0052] [24] According to a

twenty-f oygd fhsRISRE LSS th? %vrit&‘r%e&;di&n& gltd?ng‘&feg{ Frof%gcj%‘éhq‘ fer 15 the

thermochromc witing 1 nstrune accor rein the
col or-chagg@ﬂtenperature, by the frictional heat of the friction portion 4,
of the th rm)c],hrom'c ink 83 contained in the inside of each of the witing

bodies 8 is set from25C tg 95C. [.0053 20 | e thermychy om ¢ iting

i nstrunent 1 of tﬂgﬁﬁéﬁwg%m% Bgé‘%ﬂ enfﬂé’tfirﬁ?ﬁlwgﬂl,lr‘{%geﬁlq\ﬁal
handwri ti ngs, derived, fro he thernochrom c ink 83 of each  of the witing
bodi s 8 ABHINKENQR, @ltyaqu?éb?rgm SRR MEiEETeaH calor e cglpriapgeared i ct i onal
heat of the friction part 4. If the col or-change_ tenperature of the

t her nochr 6Hite derikedfomyfthe shasmerhromdc ik 83 pentpisdd axthe insjdeaf eash afitke above

tenperature 25 range, there is a fear that the plural handwitings cannot be
t her mal | y veitargjseliésB, cas be thermally changed in color at once by the frictional heat of

the friction part 4. Moreover, in the thermochromic writing instrument 1 of the
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 handwritings cannot be thermally changed in

18



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 provided the
t hernochromic witing instrunent according to [20], wherein 5 a friction
portion 4 capable of thermally changing the color of the handwiting of the
t hermochrom c 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] 10 In the thernochromc witing instrument 1 of the
twenty-fifth aspect of the invention, by providing the friction portion 4
on the outeloratioficecky the ftibkorahpedtbf the frectionipation portion 4 on the outer
surface of the cap 11 can be used in the state that the cap 11 is nounted
to the reqoo®N)d 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 15 sigespof thealardifl ta theitRlififth aspebthst thd BIVERASH,ARR:E i¥plokvided thést r ument
1 of the twenty-fifth aspect of the invention, even in any state of the cap

it ant andaR s R g Do gt or the use for
writiog. [0056] ~20:186) AGEQrALAGLIO AnLMBMIGRESLD RSBSE! ot e

invention, there i's prov ermochi o ng i ns r Urent accordi ng
R IR B DI T 1 T L MR S
when the %glﬁ)dwr%%né 1$s rr‘rlobgé’l \%ﬂhtﬂ?e }rPc?iol;lrp%rllttioneg ?s Srfov}drel:?l o?laarnro%lterzsilrfgge ([)to 057] 19
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 barre] 2.

25 [0057]
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In the thernochromic witing instrunent 1 of the twenty-sixth aspect of the
i nvention, 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 projectable/retractable thernochromc witing instrunent
capabl e of preventing the 5 vaporization of the ink fromthe pen tip 81
during non-writing. [0058] [27] According to a twenty-seventh aspect of the
invention, there is provided the thernochromc witing instrunent according
to [26], wherein a friction portion 4 capable of thermally changing the

color of the 10 hapdne¢ iHetmgclRbmid@riting ffsRkMed] GfithkeoishtPyixtihgspett ¢t i onal
heat generated when the handwiting 1s rubbed with the friction portion 4

is provi defle RRehtith, QHic8 thStHp! ﬁlcﬁ‘%lﬁfy seh3&h€ aRnt-LAPRIL b itREbARAMRE om C
witing instrunment 1 of the tweniy-seventh aspect 15 of the i1nvention, by

i di i i t 11, th
Pr Dot s on” ghe'Farl T rhAheROlc o 8k bEGeMabeel 2 LS Gofinddle T2 1L L€
state that the 2, in the

C 11 .i.s .mounted t.o the rear end of .the.barrel

state t harreireabEibractalsd SRR aomiS wrtig BErpERH sabalie Of RVREing e "t ha
the cap 11 i s nmount on. the pen ti ide of the barrel 2. Nanely, in the
therngchr(YﬁP‘é”WJi"Piogghq%t qugliﬂpeilfgﬂsfﬁ'ér@@n%\ﬁmtw&eventh aspect of the
invention, even in any state of the cap 11 against the barrel 2, the
handwri ti A§0%} the thernmochronic ink 83 can be instantaneously thermally
changed in color by friction after the use for witing. [0060] * Friction
portion 2927h t he Acveeding tha twentyiseverdh aspest ef thalinfemtionwheferis pravadedoor t i on
4, aresin 20

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 barrel 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-seventh 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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having el asticity (rubber, elastoner) is nentioned and exanpl es thereof
include silicone resins, SBS resin (styrene-butadi ene-styrene copol yner),
SEBS resin (styrene-ethyl ene-but adi ene-styrene copol yner), fluorocarbon
resins, chloroprene resin, nitrile resins, polyester-based resins,

et hyl ene- propyl ene-di ene rubber (EPDM, 5 and the like. As the soft materi al
for the friction portion 4, an elastic material having | ow abrasion
property, which is hardly abraded when rubbi ng agai nst a paper surface or
the like, is nore effective than a high abrasion elastic material (e.g.,

rubber er &a@in)-elasfibity {fubbér, eRstefier) Binchtivhyd Bed bxdmsleatheyeof didiRdt by )
two-col or nolding on the outer surface of the pen-tip-supporting portion 3

of the barfiflne rests, SBY rB&n tQyiAE Bathdidheldty1eRE cbfolgmer)l SEBSREsinPr €SS
fitting, screw ng, or adhering) a separate” conponent ‘constituting the

friction o] . -pen-t1n- j [ rel 2.
Furt her . CRETFRUbR-bEBR e SpRRlr LR allh, chiGlBREE L] 47 ng
portion 51 (gri.p.,portion de, of .the sofit . menber .of the barrel 00611
s o r e BpE R PAYERET b g e BRI byBhe ihe PR LEFRD e
front-end hgle .31 supports the outer surface of the pen tip 81 or. the outer
surf abe ofng e ki ¢ tHp ot mefiEal R s Fcten gprined. AnidasHg "‘E?E?R/ajléla?"r‘ilgt he
pen-tip-projected state. The hard material for the pen-tip-supporting
portion 3 lewabtasios properte tvhick sdiapdly ebraged whsnyubbips aatiast Dwppsbsyrfacepy| ene,
pol yacetal, polyethylene terephthal ate, ABS resin, and the like), netals,
or the |i logthd lii62 more dHéaetive phanra high abraswmt dlastic matanpll (eg. .aiibbdrergen. tip 81
i nclude ball-point pen tips, 25 resin processed bodies of fiber bundles,
t her mal | y Thededtitwporeiondfmiy beintégrally &srmeldedyt two2dolor molding on the outer
surface of the pen-tip-supporting portion 3 of the barrel 2, or may be
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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processed bodi es, pipe-shaped pen bodies, fountain pen-type plate-shaped pen
bodies having a slit at the front end, brush pen bodies, synthetic resin
por ous bubbl e bodies, synthetic resin extruded bodi es having an ink-qguide

in an axial direction, and the like. |If the pentip 81 is a ball-point pen
tip, as a nechanismfor preventing the pentip 5 fromdrying in the
pen-tip-retracted state, it is effective that a pen tip ball is urged

forward to press the ball to the inner surface of an inward caul ked portion
(front end rimportion) of the tip front end. If the pen tip 81 is other

than the babtesed tddies Bigel hapedBerdbdtied) dourfiainfpeh-tppeplard-iiaged pen Bedied i p from
drying in the pen-tip-retracted state, it is effective that the front-end

hol e 31 ofhablify PafiratheXrbk eqlhO&%éhben bbby, 'syntfh%ﬁé résli}?gcﬂl%ﬁs bibbib bBdi@d in the
pen-tip-retracted state within the barrel 2’ erm)chromc ink In

the i nventgt E&@%ﬁ%ﬁ%ﬁ@ﬁpﬁ Ainksy PJe% gag 3 diref 8 Ta5l B

t her nochro c I'n e revers ernDc om¢cC | can or e
from or arl us t suc i nk of heat
ol or - di s g PERP §1 Bet RilbBeiny B B s B E e f%rnrave&gps?heam% ed state
when heate i nk of Ior storage , and retention type t hat stores and
retaifis a Q)‘T‘(Silryléﬁb‘éﬁ"re nghipgretragied statey i fs. qlfestiyp it 2 @Pé@é’@tls ¥esdecific
tenperature range in an enantiotropic manner; and ink of a heat
col or - appelarwarg te prss theballjevtae et senfese airagrinwardotayikedi postioredrad esd at e when
heated 20 and that returns to a col or-di sappeared state fromthe
col or - appeamgdrtamngof thehiep froovende dif thopsuytip Kb isother than shesbalkpaintpdal tép,
t her nochromi ¢ m crocapsul e pignent included in the reversible thernochromc
i nk, a revarambihanisheforpeéventing tha penoifiafreni dryitfy ipitherped-tipaewidtatitareg, which
is formed by enclosing, in a mcrocapsule, a reversible 22
it is effective that the front-end hole 31 of the barrel 2 is closed to tightly seal the pen
10 tip 81 in the pen-tip-retracted state within the barrel 2.
[0063]
* 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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t hernochrom ¢ conposition containing at | east three known indi spensabl e
conponents thitherto known: (a) an el ectron-donating col or-reactive organic
conmpound; (b) an el ectron-accepting conpound; and (c) a reactive nediumthat
determ nes a generation tenperature of color reaction of both conpounds. 5
[0065] In the invention, it is preferable to apply a thernmochrom c ink of
color storage and retention type. In this type ink, in a curve shape
obtained by plotting a change in coloring density caused by the tenperature
change, as shown in FIG 6, a path plotted when tenperature is increased

from a t enRehRicHiotnit @¥Bipotifien cantaiifg atliRas ikRe &nbRiRRIiStenssble ange differs
froma path plotted when tenperature is decreased froma tenperature higher

than a colghbhaithiliRABRNBLAL & uMiErohldrdfihe chlbrrérctiPk BfhRP! © that a

col or - appear state achi eved ow tenperatufre range Is a conplete

color- 15 ) It .1 r,.Qr - di ed state

achi eved zft% Rﬁ’?g@ﬁ%é%&@éﬁé‘? 89?@%‘8% C\%E? P %:)ﬁm?’sang (%gam%'l%(l:a?%e %8?@?9%?2 appear ed

t enper at ur t4) or higher 6 can tbe s{.oried and ret:]aitﬁed at a,specific

t enper at urgt S A SERRIGHOP ITRPature, of plprreaction ab bath Cpmppyadsnoce 1 et ai ni ng

t enper at ur ésgnge)]. In FIG 6, AH designates a tenperature range (i.e. the

range’ o resis) show ng the degree o ysteresis. 20 en a value of AH
e of r{ﬁg is) showi he d fh i W | f

is small, only one state of the two states can be achieved. Wen the val ue

of AH is large, rdndheinyanigen,dkismpseieraple tranpbsa thammeclmenieink o wler af t er

changi ng the col or becones easy. [0066] Although the essentially two-phase
r et ai ni ng steragearat wtentionmype. darthisdypeink, tba daye shdpegpbtainedhby plotirgsas, in the
present invention, setting the high-tenperature 23 point of changing the
col or [ corghhggecinaol @ringddeniginp eaused by ahpengiovatare(dhdnge, ta shdwen (rBRNE. 6, a
path plotted when temperature is increased from a temperature lower than a color-
10 change temperature range differs from a path 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 (t4) or higher
can be stored and retained at a specific temperature range [range from t; to t3 (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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of 25C to 95C, preferably 36C to 90C and setting the | owtenperature point
of changing the color [conplete col or-appeared tenperature (t,)] to the
range of -30C to +20C, preferably -30C to 10C are effective. As a result,
retention of color 5 developed in a nornmal state (a tenperature range for a
daily activity) can be effectively performed and al so the handwiting
derived fromthe reversible thernochromc ink can be readily changed in
color by frictional heat of the friction portion. [0067] 10 Wth regard to
the reversible thernochrom c m crocapsul e pignent, an average particle size

of the pi %’&ﬂof&hﬁﬁ@hé%e&’c&l@ﬂ ﬂcgmwlett@wlomﬁabﬁéﬁa&i finferatufeqtJ} @ e range

preferably the range of to the average particle size exceeds 5.0

m effl ”%ﬁ%@ﬁob@%%&@f@? 1 56%‘%&?@”&55?4 é’etﬁxgé’ﬁae%w-tgﬁl Pat'tdre glrﬁ'tofpen tip

and a narklng pen ti eteriora average ar Size is |less
rover si bl SHERERRSERFON ComPEEs i&nqﬁg%f@%&mef%ﬁ%‘:@ﬁf RoPhitiER W2 o
otal amodit HrC HEREHBoS . Bl Gridh ORE orkEhYosalt BFOMOESRIF han 2ut %6
coloring 20 den5|ty becones insufficient. In_contrast, when the
concedt r atdeyalopsd HbaBommRIstate (3 lSRADSFAtpIgaAREe §05 adlaly arByipeandsd t hus writing
ability is hindered. Advantage of the Invention [0069] The invention can
provi de a dffeetindy ipedisimedvand alag thentsandumiging d2Sived fiioai therrgveasibleer nochr oni ¢
i nk, which is capable of easily changing the color of the 24 handwiting of
t her nochr oiegndchkorbie inklobn b readily @hsmgedeh rglog by dkibyonal beghif thefrictian
portion.
[0067]
10 With regard to the reversible thermochromic microcapsule pigment, an
average particle size of the pigment preferably falls within the range of 0.5 to 5.0 pm,
preferably the range of 1 to 4 pm. If the average particle size exceeds 5.0 pum,
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%, 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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witing-capable state or a stored state even when a user can use only one
hand. Brief Description of the Drawings [0070] 5 FIG 1 is a partially
broken | ongi tudi nal cross-sectional view showing a pen-tip-projected state
of a first enbodinment of the invention. FIG 2 is an enlarged | ongitudi nal
cross-sectional view of an essential part of FIG 1. FIG 3 is a partially
broken | ongi tudi nal cross-sectional view showing a 10 pen-tip-retracted
state of a first enbodi nent of the invention. FIG 4 is an enlarged

| ongi t udi nal cross-sectional view of an essential part of FIG 3. FIG 5 is

| ongi t udi en FIG 3 Fl
ambodt ment ap " REERR ARFLARRYE HITYY Albthid JRgbIRRNRRET IR nld £

ongrtuch e oasiegt e e PR RRETH AN ko b ly BoP BT ¥ of 5"
8

second enbodi tgﬁnt of. t hf [ ;ﬁ‘enti on. FIG is a partially broken
| ongi t udi nBnelPesceipton of hisdPrawings showing a 20 pen-tip-projected state of a
third enbodi nrent of the invention. FIG 9 is a partially broken |ongitudinal
cross-secti®Bl vi ew showing a pen-tip-projected state of a fourth
enbodi ment of the invention. FIG 10 is a partially broken |ongitudinal
crossSsectional vi ElG.shiswi pagtially hreken lqngpndinekeress-sactipralofiew showing a
enbodi ment of the invention. 25 FIG 11 is a |ongitudinal cross-sectional
view of a pen-tip-pepjbaed stureast a firstemB&difvicht bf thetiodkntient 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.
15 * 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
pen-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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FIG 12 is a partially broken |ongitudinal cross-sectional view show ng a
pen-tip-projected state of a sixth enbodi nent of the invention. FIG 13 is a
partially broken |ongitudinal cross-sectional view showing a 5
pen-tip-projected state of a seventh enbodi nent of the invention. FIG 14 is
a partially broken |ongitudinal cross-sectional view show ng a
pen-tip-projected state of an ei ghth enbodi nent of the invention. FIG 15 is
a partially broken |ongitudinal cross-sectional view showi ng a
pen-tip-projected state of a ninth enbodi nrent of the invention. 10 FIG 16

is a partighh¥mBbaisdht bR hiditdal cross-sectional view show ng a

pen-tip-projected state of a tgnth enbodi ment of the invention. FIG 17 is a
[ongitudinal erosorRgchs AT e b SROAG A BRGNS spndh
of the. | nuRr oIS SBE D% SR AMERd BN S AT ETbs- cect fonal view of
FIG 18. FIG 20 is_a longitudinal cross-sectional view showing a witing
state of FIG 18. Fis&sldris gnaghialbyt brekerloagitudingherpsy-sectinmal giepn showiwg o711 1
Thermochromc witing instrument 2 Barrel 2a Front barrel 2b
Bi asi Ag- nepdretip-prgipesed statp ofor severth epthodomewad thainventias 2d
Friction-portion-operation portion
FIG. 14 is a partially broken longitudinal cross-sectional view showing a
pen-tip-projected state of an eighth embodiment of the invention.
FIG. 15 is a partially broken longitudinal cross-sectional view showing a
pen-tip-projected state of a ninth embodiment 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 Barre]
2a Front barre]

2b Biasing-member-supporting portion

25 2¢ Rear barrel

26



21 Wndow hole 22 Latch wall portion 23 Abutting wall portion 5 3
Pen-ti p-supporting portion 31 Front-end hole 4 Friction portion 41
Front-end outer peripheral rim 5 COperation portion 10 51 Holding portion 6
Clip 7 Biasing nenber 8 Witing body 81 Pen tip 15 8la Ball 81b Bi asing
menber 82 Ink containing portion 82a Pen tip holder 82b Ink containing tube
20 83 Ink 84 Follow ng body 85 Tail stopper 9 Operation body 91 Rear side
projection portion 25 92 Front side projection portion 27 93 Fitting
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 81la 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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94 Col lar portion 10 Seal body 101 Seal portion 5 11 Cap Best Mode for
Carrying Qut the Invention [0072] <First Enbodinment/ A first enbodi nent of
the thernochromic witing instrunent of the 10 invention is shown in FIG 1
to FIG 5. The thernochromic witing instrunent 1 of this enbodi nent
conprises a barrel 2 and a witing body 8 acconmpdated in the barrel 2
novably in a longitudinal direction. [0073] 15 * Barrel The barrel 2 is

obtained by injection nolding of a hard material (e.g., polycarbonate
resin). The front end of the barrel 2 is forned in a tapered shape. In the
front end Hitigetpgsed front end (i.e., front end of the barrel 2), a
front-end ﬁjol LIt%l S pierced in a longitudinal direction. Through the

front- end 24) I?‘a% 13 en tip 81 20 of the witing body 8 acconmodated in the
barr el 3 8? e/retractable (i.e., projectable toward outside and
retract abI g ag% ]gb%re barr el On the rear outer surface of the barrel 2,
aclip6c % P bei ng plnched in a pocket is provided in a protruding
state. Moreover, a biasing nenber 7 (specifically, a conpressed coil
spring) al WilSealpgrti® t he writing body 8 backward is housed in the barrel 2.
Since 25 the barrel 2 has a front barrel and a rear barrel detachably
screwéd atltHeaprear end of 28 the front barrel, it is possible to renove
the witing body 8 fromthe inside of the
Best Mode for Carrying Out the Invention
[0072]
<First Embodiment>
A first embodiment of the thermochromic writing instrument of the
10 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]
15 * 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 end 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
20 of the writing body 8 accommodated in the barrel 2 is projectable/retractable (i.c.,
projectable toward outside and retractable into the barrel 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

25 the barrel 2 has a front barrel and a rear barrel detachably screwed at the rear end of
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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-

ti p-supporting portion 3 which supports the radially outer surface of the
pen tip 8l in a state that the pen tip 81 is projected outside fromthe
front end of the barrel 2 (at the tinme of witing). Since the
pen-tip-supporting portion 3 is fornmed integrally with the front end of the
barrel 2, the portion 3 is nade of the sanme hard material (e. g., 10

pol ycarbonate resin) as that for the barrel 2. [0075] * Friction portion A

friction poktdd bdrBBASs phsstvle 8 feritMeqhé Mritli hdy 9o RS IsfdBHiRE | @

havi ng | ow abrasi on property such as SBS resin of SEBS resin) is provided on

the 15 out r nt end of the barrel 2 (i.e., the outer
surface of&{rhezléfa?%% plg%%{hgﬁ)(ﬁ?%é pen-ti p-supporting portion 3). [0076] The

friction pﬁﬁhéﬁn 4 is provided circularly on the outer peripheral surface
of the fro d of the pen-tip-supporting portion 3. Thereby, it becones
20 unnecesgary to confirmthe direction of the friction portion 4 in a
ci r cunf er ent PRILIPRUPBERING POKEHr e rubbing with the friction portion 4 and
t hus a rubbi ng-to-change- col or operation can be quickly started. The shape
of thé friction poflh¢ &enuendagt thebatel 2 baving the front-end hodeldbsemvEeass pera
constitution wherein a plurality of the friction portions are dispersed in
a circunf etipwtpmirtiolg pextionSnwhzrhcoppdris the iradialiyheunter surfdve of thet peartip 81 26 f or ned
at one position in a circunferential direction, or the like). 29 [0077]
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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On the front-end outer peripheral rim41l of the friction portion 4, a
convex curved surface or an inclined surface is fornmed. Thereby, a snooth
contact of the friction portion 4 with a surface to be witten is enabl ed
during rubbing-to 5 change-col or operation. Also, it becones easy to
generate frictional heat since a proper contact area is obtained between
the friction portion 4 and the surface to be witten. [0078] The inner
surface of the friction portion 4 in a radial direction is |located 10 nore
radially outward than the inner surface of the front-end hole 31. Nanely,
the frictjggyportion 4 is not projected nore inward in a radial direction
than the inner” surface of the front-end hole 31. Therefore, at the tine

when the pen tip i @n%@iﬁ%ﬁ{-gﬁddiﬁt fﬁ%ﬁ%ral?ﬁﬂﬂ%%ﬁfﬁic%ﬁ?%{t%n %'ib)e friction

portion 4 with the witing bo cifircally, e pe
accommodat I h 4 el I.S 4] } ce-lhere 15 th iLtin ody 8
(specifi ca?cwegtc ﬁ%’%gg?%’f%‘%p"%ﬂi‘)ﬁ&lg%s& aeggsrr%) n{ﬂﬁ{lb l%g%rﬁp %t §r&ﬁtﬁ”0{) #@C&Ftlr)i ction
portion 4 at t.he tine when. the ntip 8L of.the witi.n d acconmodat ed
P e bar Mg paTigp dcvishn sullickodle SAteispanicH deRg sv et of
projection/retraction of the pen tip 8 is obtained,_ as well as the friction
porti én 4 fhangersplos operaign: M drbecames easydRmeneral frickianal hieat 9cg 079] The
friction portion 4 is obtained by fixing (e.g., fitting, press fitting,
screw ng, propeié¢matichgicads sbiairedtbetwenntba énetiqropartien dund the surfage¢o bé t he
front end of the barrel 2. Alternatively, the friction portion 4 is
obt ai ned bwrittenn- col or nolding with the barrel 2. 25 [0080] 30 *
Projection/retracti on nechani sm
[0078]
The inner surface of the friction portion 4 in a radial direction is located
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 1s 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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The barrel 2 contains a projection/retraction nmechani sm which
projects/retracts the pen tip. In this enbodi nent, as the
projection/retraction nechanism a so-called rear end-knocking type is
adopted. In the 5 projection/retraction mechanism by pressing forward an
operation portion 5 projected backward fromthe rear end of the barrel 2,
the witing body 8 is noved forward against the backward urging force to
shift the pen-tip-retracted state into the pen-tip-projected state.
Furthernore, in this enbodinment, the pen-tip-projected state can be

returned topthectRNeirb@idnthédahRth st ate by pressing the operation portion 5
10 forward again. [0081] * Witing body The witing body 8 has a pen tip

81 and an ink cont ‘Eh@i)%’ﬂ@&ﬁliteﬂﬂs E%{;%J,Q@‘Yd“%%gm%f@ﬁ%@&ﬂgg%c the front end

and containing a thernochromc In I nsi romc ink 83

is ejected fromthe n fip.81L (00821 Th n.tin 81.includes a ball-point
pen tip ha@ﬁoheﬁpgg egrg?tg%%erft&'aftnat[bl}syem]%]%ql %3€g§ Hg F&?JS ﬁ?orgﬁe&acﬁﬂnt he i nsi de of
t he pen ti 1,.a biasi menber, .81b, pressin forward the ball 8la at the
front end F’g‘g}‘?ﬁﬁgb&sor?f‘?@ﬂée%ieggilﬁ?ﬁchg&g@e @%ﬂ?ptﬁd’mt 0 portion is provided

at the front end of the conpressed coil spring and the front end of the rod
porti &n i sProjecHenfreteactign mechprisinehy PEspingderveird ep eperatipn gertion Dur i ng
non-writing state, the ball is in close contact with the inner surface of

i nwar d caupegdteddrackwardafromitherdanknd pbthetbapreh2 thp Writiongt baskhy8 isymeved f or war d
urging force of the biasing nenber 8lb and thus | eakage of the ink and
vapori zat i forwaid dgamst the Hatkwatdnegingdotceabdhif thelpen-tibrepastetispitSinte the be
prevented. 31 [0083]

pen-tip-projected state. Furthermore, in this embodiment, the pen-tip-projected state

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 the front end of the

25 pen tip 81 can be prevented.
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The ink-containing portion 82 includes a pen tip holder 82a holding the pen
tip 81 and an ink containing tube 82b having the pen tip holder 82a fixed to
the front end. In the ink containing portion 82, the thernochromc ink 83
and a 5 foll ow ng body 84 disposed to the rear end of the ink 83 are housed.
[0084] As the thernochromic ink 83, there is adopted a reversible

t hernmochrom ¢ i nk wherein the | owtenperature point of color-change
(conplete «color-appeared tenperature tj) is set to the range of -30C to
-10C, the high 10 tenperature point of color-change (conplete col or-faded
tenperaturgmgﬁ? is set to the range of 60C to 80C, and the range of
hysteresis AH shows the range of 40C to 60C The thernochromc ink 83
becomes col orl ess i o iAol ! | q y 84
advances forward iEﬂ%ggggﬁgyﬁgﬁlaﬁﬁﬁl%%ﬁggﬁgﬁﬁggﬁgﬁ’o d%ﬂ%%?ﬁ%ﬂg% prevents
t he backward

Vi E cous f I%ﬁnéﬂpgfqﬁkﬁ@é%srg( CE 6??@%%%%@%?{%@ g]%apsei B@Fhﬁg%reﬁéﬁhgo g% ihidghl y
S A Fioniad T iy o Anile phaooee. P gt kBBt ho e (6 11 11 ed

to the rear end of the ink containing tube 82b. [0087] * Angle a In this
enbodPrent followingbrilveBhdigposeddel theaepeand of the inka8l areihoaisebnt acts 25 with the
outer surface of the friction portion 4 and the front end of the pen tip 81
in 32 thel0p8k}tip-projected state and an axial line is set to 15 degree or
nore and 50 degree

As the thermochromic ink 83, there is adopted a reversible

thermochromic ink wherein the low-temperature point of color-change (complete
color-appeared temperature t;) is set to the range of -30°C to -10°C, the high-

10 temperature point of color-change (complete color-faded temperature t,) 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 following 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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or | ess. Thereby, a proper rubbing-to-change-col or operation perfornmance of
the friction portion 4 is obtained and al so, during witing (in the
pen-tip-projected state), the pen tip 81 can be easily visualized and the
non-contact state between the friction 5 portion 4 and the surface to be
witten is maintained. [0088] * At witing (see FIG 1 and FIG 2) By

hol ding the thermochromc witing instrument 1 of this enbodimnent wth 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 ongg peHifpRs@jdeRdt®at¥ahd bR BxmYfile ASsePRPEY des%eé 8F ROV Al $(N@epE tip in
the pen-tip-projécted state, the handwiting of the thernmochromc ink 83

can, Oe | O B0 iy SUrk A e R Tolof QAR pmpsce gl e ;o
e kBB ARSI B Rl bl g 0"
QUi ckl'y . SREPEBER it Eapin g dhem e Bt SeRe brresn e FPR: r act e
state, using the frictign portion 4, the handwiting of the thernochromc
i nk 83 forpattiond anddhe sprfage do bo wristends wainteingdi s r ubbed and the handwriting
can be thermally changed in color by the frictional heat generated at the
rubbi ng. [[B088] <Second Enbodi nent> A second enbodi nent of the
thernochromc witing instrunent of the 25 invention is shown in FIG 7. 33
The t her not Wt evritingsed FIQ li agitFihent 1 of this enbodinent is a
By holding the thermochromic writing instrument 1 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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nodi fi ed exanple of the first enbodi ment and a different point fromthe
first enbodinent is that a cylindrical operation portion 5 is provided on
the outer peripheral surface of the rear end of the barrel 2 novably in a
| ongi tudi nal direction. 5 Aclip 6 being pinched in a pocket or the like is
provi ded on the outer surface of the operation portion 5 in a protruding
manner. [0091] In the second enbodi nent, since the other structure and
advantages are comon to the first enbodi ment, explanation thereof is
omtted. 10 [0092] <Third Enbodi nent> A third enbodi nent of the

t hermochrom ¢ wr it The thesmibthuwrtit waftidghastrumsterit ofahisigntstddmentiinaFl G 8. The
thernmochromc witing instrunent 1 of this enbodinent is a 15 nodified

exanpl e of mbhiell dxainpRIBOEE RSt entbdinest dntier Hfferdd@boint FroaMmheTRstl i r st
enbodi ment is that an operation portion 5 is provided on the outer

i ph I ; f ; : inst th
peri phera eAxﬁIg 41%1% t%thétfhec _I%F]IC ’Iﬁaﬁf’{tgﬁgﬁgﬁﬁ 564 px%vfd%lﬁﬂﬁﬂm: Jufd@al NS €

barrel 2. el ng pi nche or'the Iike 1s provided on the

f f . th [ ' [ [ .
I e e
e e s 1R A i B BB B G S gL
agai nst the barrel 2. g%0,094] 25 In the third enbodi nent, since the other

structure GPRIAGRIAREIIQRSLNAITOrading SAMRAT-t 0 the first enbodi ment, expl anation

thereof is omtted.
[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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[ 0095] <Fourth Enbodi nent> A fourth enbodi nent of the thernmochromc witing
instrunment of the 5 inventionis shown in FIG 9. The thernmochromc witing
instrument 1 of this enbodinent is a nodified exanple of the first

enbodi mrent and a different point fromthe first enbodinment is that an
operation portion 5 is radially outwardly projected froma hole forned on
the side wall of the barrel 2. 10 [0096] Nanely, the projection/retraction
mechani sm of this enbodinent is a so- called side-knock type and the pen tip
81 is projected/retracted fromthe front-end hole 31 by a radially inward
press oper@nbn &f thefRstpebtiment, Beplah@ibnShele8PR dmittkd. | n the fourth

embodi ment, since the other structure and advant ages are common to the
first enbngmggge expl anation thereof is omtted. [0098] <Fifth Enbodi nent>
Afifth e nt of the thernmochromc witing instrunent of the 20

i nvention k | 10 and 11. The thernmochrom c witing instrunent
1 of this n%@%%k%ﬁfrgh%des the barrel 2 and a plurality of witing

bodi es 8 dated i B t udi pal  di rect
[009) 25 n the Baprf eboaditm B i BRRermit v Gin Qg BbE 5 1 s

accommodated 35 novably in a longitudinal direction. Each of the witing
bodi €3 8 i @VeRtEds sheway HIG. 9.

.f

The thermochromic writing instrument 1 of this embodiment is a
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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by the biasing nmenber 7 (specifically, conpressed coil spring). [0100] In
the barrel 2, a projection/retracti on nechani smwhich projects/retracts 5
the pen tip is contained. In this enbodinment, as the projection/retraction
mechanism a so-called side-slide type is adopted. In the
projection/retraction mechanism the pen tip 81 is projected/retracted from
the front-end hole 31 by a forward press operation of each operation
portion 5 protruded radially outward fromthe side wall of the barrel 2

agai nst the backward urging force of the biasing nmenber 7. 10 [0101] The
barrel 2 imolabdein aldogbmtlinabditadtioda Beoh olff thesweitihgpedies 8 ¢y higedbackavardody, a
cylindrical biasing-nenber-supporting portion 2b attached by screw ng or

press- fi tE)‘ﬁh@bWtsﬁﬂ'gﬁl@ﬁlbéﬁa(sﬁﬂﬂicﬁﬂy,td&lﬁrés%eﬂc@ﬁl%{;@!ﬁg).zag and a cylindrical
rear barrel 2c attached by screwing or press-fitting with the rear end of

t he bi asi ngy er-supporting 15 portion 2b. [0102] At the front end of the
front barrel Za, the front-end hole 31, fromwhich each of the witing

o 502 Can e L hehBbleL e WSS ol e g Alimtlfect
adi o rOEePRHP i fensarhed BT HABH ISPLas S BORHES R Ao D MR el
iSRS O ST TR e o SO
Moreover, a latch wall portion 22 which is a rib extending in a

pen tip 81 is projected/retracted from the front-end hole 31 by a forward press

operation of each 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 long
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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| ongi tudinal direction is forned at the inner surface of the side wall which
is defined between individual w ndow 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 projected pen tip 5 81 is fitted at the latch wall
portion 22. At the inner surface of the rear end wall of the rear barrel

2c, an abutting wall portion 23 is fornmed and the rear end of the operation
body 9 corresponding to the retracted pen tip 81 is fitted at the abutting
wal | portion 23 when the pen tip 81 is retracted. [0104] 10 Each of the

witing bodies 8 iMdedat,s R@hNValPportiodfd2l Whiehds 4 Filentadidghia apen tip 81
having a ball 8la rotatably held at the front end and an ink containing tube

82b havi ng,ngﬁgdigﬁrahtgggmg ;lzsbi%;mwst %EQELer%ﬂﬁa@d”'&'f 80 sRRIAUINGRR it E@frlr% e Oend,

The ink contdining tube contalns therein a thernochromc in f an

aqueous 9o Ayl BRI NRRLoW RoIRIAAROREL blretlc 'Whel B pe1th 81 it e

t hermochromc 'i'n ai ni-ng t'ube owng body 8
made of a hi ghl iscous fluid which adyapces forward in association with
Consunpt | ORI ek nd ofthe aperatipn body Y gapnopditigdo Jhs PORGISRAdY &
includes a ball-point pen tip having a ball 8la rotatably held at the front
end. Pnsi ol wrfitiedat t t@clﬁ\psalgmfyrﬂan adMige inen snrfacept therasr gad gl ofor war d
the ball 81 a at the front end is housed. In the biasing nenber 81 b, a rod
portion i stherearibaegl 2e. antabuttingriwalkbpertion 23He foromdranddheiraapend epthieng and t he
front end of the rod portion is in contact wth the rear surface of the

bal | 81 a.opawationcgbauiyt comrdspomding tdvehelratrhct8d pen tip 8il s fitted et thembuaitingwi t h t he
i nner surface of inward front-end rim portion of the front end of the

bal | - poi ntwpﬂalpoitiomjzy\vhéleth%gfem{pdnuirsgéﬂﬂg;téd)r ce of the 25 biasing nenber 81b.
Thus, | eakage of the ink and vaporization of the ink fromthe 37 front end

of each pe[‘mbhp 81 can be prevented. Miyreover, the pen tip 81 nmay be

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,
a rod 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 81a is 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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directly attached to the front-end opening of the ink containing tube 82b.
However, in this enbodinent, the pentip 81 is fixed to the front-end
opening of the ink containing tube 82b via a pen tip holder 82a. 5 [0106]
As each of the thernochromc inks 83, there is adopted a reversible

t hermochromi c ink in which the | owtenperature point of col or-change

(conpl ete col or-appeared tenperature t1l) is set to the range of -30Cto
-10C, the high- tenperature point of color-change (conplete col or-faded
tenperature t4) is set to the 10 range of 60C to 80C, and the range of

hyst er esi sfré end of@acH perbi)C81 Eacbe pfeveinted. Mieeoverhtheea tipridsm8B8bshows, for
exanpl e, black, blue, red, yellow, green, orange, purple, dark blue, pink,

l'i ght bl uedirtlytaftechddke teofrofit-énll dpeRinpodfhe alpeatsiding!tabes2i-aHbwe®dr, t he
t her nochrom ¢ 1 nks 83 becones colorless in the color-faded state. Each of

the  ther nhGh: QMo dimés, $2 p H‘?i‘ﬁssIqisff‘gx%ﬂ%@ihecﬂblﬁfeé{drbg%?ﬁlg%@tﬁ’é inkPppear ed

state. 15 [0107] The operation body iIs attached t rear end of each of

the witin n{ﬁgﬁ%%ﬁbeS&bT %aﬁ%ﬁ}?i %%frf‘ﬂﬁ.n body 9 has: the operation portion
€ a

5 forned a ear én projecting outside fromthe w ndow hole 21 of
t he barrel %' rear side 20 projection portion 91 provided on the opposite
side to tHQ 8g€ration portion 5; a front side projection portion 92

00 Lo B T 5 S St el
end and fitted into the rear-end opening of the ink containing tube 82b; and
a col | ar themochromis inkinpdichithe lowfiemperature goinbpf ralar-omnge Scamplgte: he
fitting portion 93 is fitted into the rear-end opening of the ink 38
cont ai ni ngedlerbgppdated tetperhture t1h ¢ geotd theradge ado88°0 wd -Id6Epthettegly seal the
rear-end temperature point of color-change (complete color-faded temperature t4) is set to the
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 fitted 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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opening of the ink containing tube 82b and enabl es ventil ati on between

i nside and outside of the ink containing tube 82b. Mreover, the rear end
of the biasing nmenber 7 is fitted to the front surface of the collar
portion 94. 5 [0108] When any one of the pen tips 81 of the witing bodies 8
isin aretracted state, the rear end of the operation body 9 attached to
the witing body 8 in the pen- tip-retracted state is abutted to the
abutting wall portion 23 formed on the inner wall of the rear end of the
barrel 2. On the other hand, when any one of the pen tips 81 of 10 the

witing bqs&mniﬁ% insbel §2b2 tHY RftiAE poticit 38 doestive copletddedlithé harepgr ati on body
9 attached to the witing body 8 in the pen-tip-projected state is fitted

to the | atghanugldf th@Bkldodthidifg BB AU dABlek RBR1aNEA beeeh hid2MI®! 2.
[0109] The front side projection portion 92 of the operation body 9

connect ed ulﬁifléégf {hg‘??lﬁl g@ﬁtaﬁﬂ% @be 896 Mdr&aig%?, {e ‘i’é’atri%giri] %531{1:3?@@1%%}11&%‘3 racted

state is a rear = st de projection por operation

body 9 conne to the rear end.of t.he i ti.ng body 8 which has been in

t he pen-tWolsgi}%géB&é%ﬁg?tastuéfaf?‘nogﬁ\?efﬁhgrW{ﬁ”ﬂn?ﬁe operation portion 5 of the
operation @?&/ 9 is subjected to a forward slide operation. As a result,
the pen-tily ]oj ected state of the witing body 8 is released. 20 [0110] The
cylindrical biasing-menmber-supporting portion 2b is fixed to the inner wall
of the barrel 2 (iWhenanyene obig penritps 8 nffthe writingtbiodies 84ip imarsteactedlc) . The
bi asi ng- menber - supporting portion 2b has a di sk-shaped supporting wall
portion. /statplthe adarend of thetoperationttuidy Jeattzotedvionthy writimgy bddyl &eim, the bereugh whi ch
the witing bodies 8 25 are inserted, are pierced in an axial direction in

t he supportip-fgrasellst4eistdbatted kathie abdfling wsll portivarBeornied 6n diesipaaedalbet ween

the rear surface of the biasing-nmenber-
of the rear end of the barrel 2. On the other hand, when any one of the pen tips 81 of
10 the writing bodies 8 is in a projected state, the rear end of the operation body 9
attached to the writing body 8 in the pen-tip-projected state is fitted to the latch wall
portion 22 formed on the inner wall of the barrel 2.
[0109]
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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supporting portion 2b and the front surface of the collar portion 94 of each
operation body 9. Each of the witing bodies 8 is novably inserted into the
i nside of each biasing nmenber 7, the front end of each biasing nenber 7 is
fitted by the rear surface 5 of the biasing-nmenber-supporting portion 2b,
and the rear end of each biasing nenber 7 is fitted by the front surface of
the collar portion 94 of the operation body 9. [0111] A cylindrical portion
is extended forward on the front surface of the 10

bi asi ng- menber - supporting portion 2b (i.e., the rear surface of the

suppor t i Nohivdhg mefWet 7Q0flispdded bebidédn theid2Garfade dfhBe Gidsingthe@dbr-porti on and
the rear end outer surface of the rear end of the rear barrel 2c are

attached eg &g gﬁjé)gz)%e %ﬁd‘ﬁf&%d&ﬂ saffgéesofthe%n or{l&itézhfea?ci dgﬁ?ﬁloﬁ' asi ng

menber 7 al eration body 9 back Each biasing nmenber 7

s in a copessed Sc{'fﬁﬁ@wﬂtm bodbs 38 hBR ink g vrg{o BRSRON: s U 9o

backwar d) i1 n-any o i p- prol e e pen- retracted

state an thereb ach 0 ation
body 8 1. % Bt 7o it $nd ?ﬁ%ﬁﬁlﬁ%@%ﬁ%ﬁﬁ%ﬁaﬁp e by B OREER:

mat er i_al an el as |c mat eri al ng w abr asi ererty such as
SBS résin rthhBS‘nlge@Fﬁ err%JPPB’ft’r’P@d"’(mm% é%» M%Fe%ﬁpéﬁgéafg‘f bIgHRE front end of
the barrel 2 (i.e., the outer surface of the front end of the front barrel
2a). The fmembetohisdfittad kunthe front surfes afdhe pellaspostions ¥ phibe operating bodyrel 2 25

by two-color nolding, fitting, press-fitting, screw ng, adhesion, or the
li ke. 40 3.0114]

[0111]

A cylindrical portion is extended forward on the front surface of the

10 biasing-member-supporting portion 2b (i.e., the rear surface of the supporting wall
portion). The inner surface of the cylindrical portion and the rear end outer surface
of the rear end of the rear barrel 2c¢ are attached each other by screwing or press-
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.

40



By hol ding the thernochromic witing instrument 1 of this enbodinment wth
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
formed on the surface to be witten. [0115] After witing, in the state
that the thernochromic witing instrunent 1 is held with one hand, by
pressing forward the other operation portion 5 (i.e., the 10 operation body
9 connect gd1f4 the witing body 8 in the pen-tip-retracted state) w thout
turning the thernnchronic witing instrument 1 to change the holding

position of the t"ﬁ* Ok €heéMriokhrdghit Q\%Itfdgqﬁ&}uxﬁenttlh@ftﬂ%rb‘rﬁﬁdauﬂéﬂ ect ed
state can be quickly changed into the pen-tip-retracted state. h the

friction %‘ﬁ%bﬂﬁ’é‘nﬁfr&,&fd ddh@hlggon : %&a{i@{ @5’1‘1?1 f% B, el %Pé’éfa&eg@gaté’f the

t her nochr ace to bé wri tt can be rubbed
and the hand itin changed i the frigti | heat
Goner at ed A0 PRI AET S Do AP BRESHFY AR b iokoh A fuefoet BB o her
structure and advant ages ar co n to.the first, enbodi pl anati on
t her edf i SVIBHET $U6 s P f[r(?iui‘?fe @m Pehiip it themen-tip- ET%?%E%@d&‘ﬁent of the
t hermochrom ¢ witing instrunent of the invention is shown in FIG 12. The
t her nochr dwnéwiiting ohthei thermashegmicink 83 dhfasmeiogdhersyrfadedo be 2gittandi f i ed
exanpl e of the second enbodi mnent and a point that the friction portion 4 41
made of a [6bf%] material (e.g., an elastic material having | ow abrasion
property such as
After writing, in the state that the thermochromic writing instrument 1 is
held with one hand, by pressing forward the other operation portion 5 (i.e., the
10 operation body 9 connected to the writing body 8 in the pen-tip-retracted state)
without turning the thermochromic writing instrument 1 to change the holding
position of the thermochromic writing instrument 1, the pen-tip-projected state can be
quickly changed into the pen-tip-retracted state. With the friction portion 4 in the
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 [0117]
<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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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] 5 In the thernmochromc 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 operation
portion 5. Thereby, a stable holding is enabled during rubbing to change
the color. For the holding portion 51, the length in an axial direction is
set to 10 nmor nore, preferably 15 mmor nore. 10 Furthernore, in the

t her mochr affhde ofrd ddfi@haiefial geugmm elast®f mhitria) RARAE | W Bbrasidf iproperiyBucRbs @
finger is achieved at the forward press operation of the oOperation portion 5

by provi Rpxdrdsior SEBS Qi )Ae FonfiA ¢h MR GGt suda&OdfthdPdaeehdbt i the outer
surface of the rear end of" the operation portion 5. [0119] 15 After

WiiNG W GG EORLIBED GG oldyioheh BRLLBE L imbo el S embodi ment, t he

hol di ng portion operati‘on portion ernmochromc witing
i nstrument } is held, the handwiting of the thernochrom c ink 83 formed on
the surfad@{¥ be written is rubbed with the friction portion 4, and the
handwiting can be thernmally changed in color by the frictional heat
generdted at the rmias: thermoghirppus ifing; ipstryipent H&fﬁ%@mﬁdanwts # Ppiging
instrunment 1 of this enbodinent, it beconmes unnecessary to retract the pen
tip 81 i ntrertiereSbaapabie of lding gt rulthing by neing Hemigistion portionshis prpeided
r ubbi ng-t o- change-col or operation is possible in any state of the pen-tip-
proj ect ed @t tht euten getipleerplesurfacp of therapetangtoatien 5] Th2@py, £§able hokbngi xt h
enbodi ment, since the other structure and advantages are 42 common to the
first and iseasbleld dwdaciubbivigsto chupgeathatcotmn. Foettrdoldiag @oitidnest, 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 rubbed 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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[0121] <Seventh Enbodi ment> A seventh enbodi nent of the thernochromc
witing instrunment of the 5 inventionis shown in FIG 13. The
thernochromc witing instrunent 1 of this enbodinment is a nodified exanple
of the third enbodi nent and a point that the friction portion 4 nade of a
soft material (e.g., an elastic material having | ow abrasion property such
as SBS resin or SEES resin) is forned on the outer surface of the rear end
of the 10 operation portion 5is a different point fromthe third

enbodi ment. [0122] In the thernmochromic witing instrument 1 of this

enbodi nmentcontmolotthe firstpad st uhdnbRimbhte, @fpldntidh tigerasf is vhbite by using the
friction portion 4 is provided on the outer peripheral surface of the
operation m@gﬂion 5. Thereby, a stable holding 15 is enabl ed during

r ubbi ng-t o- change- col or operation. The axial length of the holding portion

51 is set ¢ . preferably 15 mmor nore. [0123] After witing
with the th%ﬁ%g%%déﬁ%ﬁing instrunent | of this enbodinent, holding the

hol di ng portion 51, 0of the operation.portion of. the.20. t her npc
weiting st r ument® SovanifieRREAFent e PRl Shhefrdic PR ROk PERFRCCR
formed on the _sur.fa\;:e t%aﬁ?%\gritten is rubbed with the friction portion 4.
Thus, 2 t he IMKEHIGRAT $HTP 3thermal 'y changed in color by the frictional
heat generated at the rubbing, Thereby, in the thermpbchromc witing
instrument 1 of thihse thameerhiemic writing frstgmeat Lohdueswlpdiment isd r act t he pen
tip 81 into the barrel 2 during the rubbing-to 25 change-col or operati on and
t he rubbi myedified hxamgple of ity thindemshddimentsandaspiinl thai the dnstiodrsiontte of t he
pen-tip-projected state and the pen-tip-retracted state.

made of a soft material (e.g., an elastic material having low abrasion property such as

m c
¢ 83

SBS resin or SEBS resin) is formed on the outer surface of the rear end of the
10 operation portion 5 is a different point from the third embodiment.
[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, a 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
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[0124] In the seventh enbodi nent, since the other structure and advant ages
are common to the first and third enbodi nents, explanation thereof is
omtted. 5 [0125] <Ei ghth Enbodi nent> An ei ghth enbodi nent of the
thernochromic witing instrunent of the invention is shown in FIG 14. The
t hermochromc witing instrunent 1 of this enbodinent is a 10 nodified
exanpl e of the fourth enbodi nent and a point that the friction portion 4
made of a soft material (e.g., an elastic material having | ow abrasion
property such as SBS resin or SEBS resin) is forned on the outer surface of
the rear ent oftht penliprprejected staie andliHef menetiy-rgiicted statem t he fourth

enbodi nent. [0126] 15 In the thernochromc witing instrunent 1 of this
enbodi menfgi4he 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 iy {Resllhfhodifedt§incd ﬁﬁrdlmé}*b'iﬂeiuﬁ% %Mdd L&d&ﬂh&g@%{e‘m‘?“t 1

o; tEisbenbodinent, a stable holding 1s enabled by Ing t rear p?rtion
i i-n0-10- - . bQn.. . 0127] A
writing weoRRaO e Byl Be e AR R iR b S e crpod rome

hol dirs.r]g tEg rﬁzar portion of the barrel 2 of the thernmochromc witing

i nst rument V3 s hel d, and the handwiting of the thernmochromc ink 83 forned
on the surface tq be witten is rubbed with the friction portion 4. Thus,

t he handw<tighilyEsmhedmens t hermal Iy changed in color by the frictional heat
generated at the rubbing. 44 Thereby, in the thernochromc witing
instrument | of t Himxseig baskment; of tgeﬁmgchromic writing instrument of the

invention is shown in FIG. 14.

The thermochromic writing instrument 1 of this embodiment 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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unnecessary to retract the pen tip 81 into the barrel 2 during the

r ubbi ng-t o- change- col or operation and the rubbi ng-to-change-col or operation
is possible in any state of the pen-tip-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,
expl anation thereof is omtted. [0129] <Ninth Enbodinent> 10 A ninth

enbodi ment of the thernmochromc witing instrument of the invention is
shown in FIG 15. The thernmochrom c witing instrument 1 of this enbodi nent

is a nodiThefsbyCahip kiterfochidenit writhh hémt ofthid emtpdimént Rfecdhies friction
portion 4 nmade of a soft material (e.g., an elastic material having | ow

abrasi on phLARRkiafy %&'fé‘@raéﬁthé%éﬁ? g1t he barteEP AR RS fe rubbi @&H&?aﬁﬁb-t he outer
surface of the rear end of the barrel 2 is a different point fromthe fifth

enbodi nent : ] |5 -1 nst t: f '
embodi mentl ARl An B ASEREAR Gl b bR IRk B e SF
friction rtiopn 4 an he, 20 earance,and,sjze of the operation portion 5
can_be 1 r 4% bAree breiten S B R e AR om . wri Ly ng i nat r Lnent 1
of this enbodinent, a stable holding is enabled by holding the rear portion
of the balPE8]2 duri ng rubbi ng-to-change-col or operation. [0131] After
witing with the thermochromic witing instrunent | of this 25 enbodi nent,
hol di ng the rear porks eightrembpdimant; since thstotherestrugbrerand pdvantagsp pre ng 45
instrument 1, and the handwiting of the thernochromc ink 83 forned on the
surface common to the first and fourth embodiments, explanation thereof is omitted.

[0129]
<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 is 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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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
rubbi ng. Thereby, in the thernochromic witing instrument 1 of this

enbodi ment, it beconmes 5 unnecessary to retract the pen tip 81 into the
barrel 2 at the rubbing-to-change-color operation and the

r ubbi ng-t o- change-col or operation is possible in any state of the
pen-tip-projected state and the pen-tip-retracted state. [0132] In the ninth
enbodi ment, since the other structure and advantages are 10 common to the
first andidsirthinenehbedithebimiwritiy @ittt tleemobeioaadt inks§ dforink@ @n th®ddPdce <Tent h
Enbodi nent/ A tenth enbodi nent of the thernochromc witing instrunent of
the invefyheRritten $1@WPed Withltke friGionlporiitie4! MRLIMEO RVt ddnd | NSt runment
1 of this enbodinent is a nodified exanple of the eighth enbodi nent and a
poi nt tha ) CLLORS LO e 10 [ .t [ VA n the
out er surp‘gt}:xggn Eftlaﬁ%%gghr ?@Flt I?ler?dt? 1{3 ﬁé@r@%?@ﬁ%‘%ﬂ?ﬁﬂ%h&ﬁé zgér?gl%}?t uted in
a projectablelretragtable nner, from.into.the regar e of the barrel 2 by
a rotatioff B5&HRCS 08?10t“ﬁ'réﬁirﬁgrlf‘%tf%wr%o?ftt?‘l)sn@(g%oéﬁlgf’iltoﬂ%ﬁﬁ'f‘?%n 2d is a 20
different point fromthe ﬁighth gnbodi Eregt 2£01 4] I n the thernochrom c
writiPng i HaRgeRTRant torelsrctithy Beniip 4 thieripe bawel 2 alihs mpbingio-¢hange e80T por ti on 4
can be projected fromthe rear_end of the barrel 2 and used for rubbing. On
t he ot her opRfation and HisKublipgitorghanes-eaier ersEaticonis poswbleiimgny statepfithe nent
storing state, the friction tglortion 4 can be retracted to prevent the

friction pastipgrojcoied state and e penitipgretracted state.
[0132]
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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[0135] After witing wwth the thernmochromc witing instrument | of this
enbodi nent, holding the rear portion of the barrel 2 of the thernochromc
witing 5 instrument 1 and the friction-portion-operation portion 2d is
rotated against the barrel 2. Thereby, the friction portion 4 is projected
outside fromthe rear end of the barrel 2, the handwiting of the

t hernmochrom c ink 83 fornmed on the surface to be witten is rubbed with the
friction portion 4 in the projected state, and the handwiting can be
thermally changed in color by the frictional heat generated at the rubbing.
In the 10p&ﬂgﬁqqgﬂﬁgﬂﬁ§mggiting instrument 1 of this enbodinent, it becones
unnecessary to retract The pen tip 81 into the barrel 2 at the
rubbing-tﬁnggﬂnge-color operation and the rubbing-to-change-col or operation
is possibre ih any state of the pen-tip-projected state and the

pen-tip-retracted,state,.[ 0136 5 In,the tenth enpodi t..Since the other
structure and advéﬁ&eﬁ&ggm r 1%1 l&?ﬁﬁ%‘ﬂ“‘%"&f‘tlﬁ’& Wihng 1 nﬁ'ﬁmﬂqﬁ‘ef ﬂfg’r‘rsoodi ment s,
explanation thereof |s omitted. [01 ﬁ% <El eyent h Enbodi nent > An el eventh
embodi rrenFmB‘P‘nP’I‘fét= &Hléf‘%rﬁﬂﬁ’rr&ﬂi Ror{ipR P? btaﬁ%ef ¥l9£él?ﬂt QYREOMEGV YNt i on i s
shown in FIG 17. The thernochromc witing instrument 1 of this enbodi nent
i s ad nodimsiragenidhagst hedrictionradivampesstingdiortien 24 igrodatpd peaingt kg bagrelr i cti on
portion 4 is provided on the outer surface of the front end of the barrel 2
and a fri 2t Tberepprthe dnctzon pratien 4fis progefted onetsideifedm (he rgar, ersdofshabaired nat eri al
havi ng | ow abrasi on property such as 25 SBS resin or SEBS resin) is provided
on the oulghe haidvadiingdt thbeherach@ngic ik 8héormdd capbe atifaue tpdetvritterSisi S a
different point fromthe second enbodi nent. The friction
rubbed with the friction portion 4 in the projected state, and the handwriting can be
thermally changed in color by the frictional heat generated at the rubbing. In the
10 thermochromic writing instrument 1 of this embodiment, it becomes unnecessary to
retract 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 surface of the front end of the barrel 2 and a friction portion 4

made of a soft material (e.g., 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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| .
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 thernochromc witing instrunent 1 of this enbodi nent, a

hol ding portion 51, which is capable of holding at rubbing by using the
friction portjon 4 10 provjy.ded on .t outer surface of the.rear .end of the
oper at | onOpBPLSERoion: s i iFgafPoiph FpRiihg Secina saffosRines THe ARG of °t he
operation portion 5, Thereby, a stable holding, s enabled durin

r ubbi ng- t 8ORIeAfyeroxKied ondhepwer siHfaceind therear em‘%%‘i‘ﬁ OpFrating PREIAN .%gas portion
51 is set to 10 mnmmor nore, preferably 15 nmor nore. Furthernore, in the

t her nochr apBverr¢urvedsurfase ontkmeuter sifrfachi d'’hedeidempoertion Yyprpvided dntlee t he
friction 15 portion 4 made of a soft material to the outer surface of the
rear end ofiter xfaparfdhé front eudrdfitbebarreléhand theifpctodn portionggrovidedohileved at
the forward press operation of the operation portion 5. [0139] After

wri tisng Wolter bin€adeRgidedar omd 6f theidpengioh PSitidin® ate diffefent H shapd agdriiedi ment ,

t he hol ding portion 51 of the operation portion 5 of the thernochromc

Wi ting i Bl dipeRAt inksitSofibalto b (ntibaiiith thE sBffade® HeAiiRCRQPbiRg] Nk 83
formed on the surface to be witten is rubbed with the friction portion 4
provi ded ﬂﬂuﬁﬁe outer surface of the rear end of the operation portion 5,
and the h n3 iting can be thermally changed in color by the frictional

ot roment 1 of -t it SRR VOB st E e ERBREAS Ly b % e

tip 8L into . the, I t bhi ng-to-ch r .
pen tip poxl”tﬂ)nOSl, w?nc a1rs rcgpab%e gl' holgfngral% rutl)br}gg ‘)? ugm%qgg fr?c?fo%rpomon 4

10 provided on the outer surface of the rear end of the operation portion 3, 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 and the rubbi ng-to-change-col or operation is possible in any state
of the pen-tip-projected state and the pen-tip-retracted state. [0140] 5
Moreover, after witing with the thernochromc witing instrunent 1 of this
enbodi ment, the pen tip is retracted, the handwiting of the thernochromc
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 thermally changed in color by the frictional

heat generated at the rubbing. 10 [0141] In the el eventh enbodi ment, since

t he ot her uct ur n ar e the.first, and second
enbodi rrentugl,tlécggsp#)éﬁoa |r%ﬁtalg‘égf: égig 98ﬁslﬁ{(’?ntihf f% Wﬁé&ﬁ]r&ebémf? ?%ng%?ﬁ?godi nent > 15
A twel fth enbadi meglt of %Ele th%r nochr.om c Wi t%g)%ﬁi.g%.runent of . t he

i nvent i on °PSralRBARC fie TEPRInE-tewhppge eplonpRErElAN IsPRRHIBIG 1B ARY StHNYf Hhst r unent 1
of this enmbodinent is a nodified exanple of the fifth enbodi nent and a

poi nt t hatepfig-Rraiestodstate apd e pen-tp-eetrasied\staled on the front end of the
barrel 2 and the rear end of the barrel 2 is a different 20 point fromthe
fifth enbd@i4ddnt. [0143] A di sk-shaped seal body 10 nade of an el astic
material is sandw ched and fixed between the front surface of the

bi asiing- menber - supdorebvergafiar writing 3ith(the ehermotivenfic onritinglingtaceenofl dthe
supporting wall portion) and the rear end of the barrel 2a. 25 The seal body
10 is cir enb ambydieitahe pbmtip iStetsetedoMedahdwtitifg bb the thaimaMeompic ihbe 49

barrel 2a. A plurality on(two in this case) holes are pierced in the seal
body 10 aRf formed on the surface to be written is rubbed with the friction portion 4 provided
on the outer surface of the front end of the barrel 2, and the handwriting can be
thermally changed in color by the frictional heat generated at the rubbing.
10 [0141]
In the eleventh embodiment, since the other structure and advantages are
common to the first and second embodiments, explanation thereof is omitted.
[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 into close contact with the rear end of the
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ssomaret—— | e
t he i nner peripheral surface of the hole and the outer peripheral surface of
each witing body 8 circularly closely slide each other. The hol e
constitutes a seal portion 101 closely sliding on the outer surface of each
witing body 8. 5 [0144] 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. Wien 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 conmes into cl ose
contact with the outer surface of the front end of the 10 barrel 2 and

t hereby t r I At witing,
the cap 1?%%1 r’f%\%n%aﬂg 6%01 thonct%sgaﬁc? 1@4&% I%é éziir@g?‘ égea?%gdfﬁg p 11 is
nount ed t t he out urface er d of.the barrel,. so that | ost of
the cap 1%’?@“&% ﬁ?f@ﬁs f‘fcﬁfiol]‘ goqteraf‘&%?eo‘?\“qﬁroﬁ’etr}p ra} sufagegififagh on t he outer
surface of the top of the cap 11, 15 the outer surface of the front end of
t he barreIWfE‘m(&bOéiys Ctltféllaéht@?seéwlt%%acbfotbqte Tihe biefe CO@ﬁtatvéefs a wal paitipB| 2a)
and the outer surface of the rear end of the barrel 2 (i.e., the outer
surface oft0t hlpselaatidingdonothe ohter sefaceefraach waging bady8.cti on portion 4 is made
of an elastic material (e.g., SBS resin, SEBS resin) which has | ow abrasion
property §fdt4ihardl y generates wear debri s during rubbing. The friction
portion 4 is fixed to the 20 outer surface of the barrel 2 by neans of

t wo- col or nol di ng,ThkichpilMgs meuRE oni thé bl swFsdeAthdfroddiRISifAhe barreltzne | i ke.
[0146] In the twel fth embodi ment, since the other structure and advantages

are Comiy, ?towﬁﬁfg ot tninge tlﬁinténft‘ sRTRRAATE N WPherORP LAN 21 1ORohMNEE §Pihe! S

omtted. 25 [0147 i nvent1on has been described In detail and
with ref eLfte Surffee of the front end of the barred 2, the inner surface of the cap 11

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.
[0145]
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 barrei 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 2c). 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 barrel 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]
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specific enbodi nents thereof, it will be apparent to one skilled in the art
that various changes and nodifications can be nade therein wthout
departing fromthe spirit and scope thereof. 5 The 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 incorporated herein by reference. 51 Cains 1. A

t hermochrom ¢ witing instrunment containing a thernochromc ink,

conprising: 5 a b&hikd the énwwntibn has bashydeaadldnndiztabandwithecfbnteto so as to
be capably of nmoving in a longitudinal direction; and an operation portion

provi ded giecait bRImeHistRGEoO{t V{rlr['lebé)?dp’afﬁnt to WREGRIIEY M 1B Artithat \afiobbe
witing body is adapted to be project/retract 10 fronfinto a front-end hole

of the bagyp cé’Xn Saﬂfchﬂ&xst&gl b%ﬁﬁéc?etﬂh%xrp%hb% %Hﬁ%f*?&h'm&é]ﬁﬂ% ink is
conta|ned|n|de ewr|t|n 0 a pentip capa ejecting t
thernochrggggtﬁé?gofl S provi ded at a front end of the witing body, and a
friction p0|p iron“capabl e of thermally changing color of the handwiting 15

of the therrmchro c_ink he. fri nal ; heat ner t he
handwriting is BBEFSWH%I’{I @1%1?3’?‘768%0 {?Pfl?et?ﬁ %@PF&% Ot he outer
surface of the barrel 2. erm)chromc Wit ng mstrumant according to
claim 1, wEH46726ded Pn&eb%r)b%ﬁ 14081, Japangse Patred Applieafor Nent00dnd of the

barrel so that a front 20 end of the friction portion is |ocated ahead of
t he front 184%61d1led ha Jpler2 It 2P07 and Fapapess-Patent Application No. 2008-005267

filed on January 15, 2008, and the contents are incorporated herein by reference.
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tip-retracted state and the front end of the pen tip is |ocated ahead of the
front end of the friction portion in the pen-tip-projected state. 3. The
thernochromc witing instrunent according to claim2, wherein 25 a

pen-ti p-supporting portion of the barrel having the front-end hole is 52
made of a hard material and a friction portion nmade of a soft material is
provi ded on an outer surface of the front end of the pen-tip-supporting
portion of the barrel. 5 4. The thernochromc witing instrunent according
to claim?2, wherein the friction portion and the witing body are

mai ntai ned in a non-contact state. Flaiffe thernochrom c witing instrunment
according to claim2, wherein 10 the outer periphery of the front end of
the friction portion has a convex curved surface or an inclined surface. 6.
The thernochromic witing instrument according to claim?2, wherein an angle
defi ned b?tmeen a caontact, line mb'gh gpnta ts yuth t he_out.er 15]iyrface of
the friction port ‘OHCERICHREIG FENPE METUSIeT RRUAINIR § fiergophgmic ink,
pen-tip-projected state and an axial line is set to 10 degree or nore and
60 degree“®TPI'¥EE: 7. The thernochromic witing instrument according to
claim?2, wherein the friction portion is provided circularly. 20 8. The

t her Pochr oni ¢ mmi@ﬂﬁ@fknstrunent according to claim2, wherein the operation
portion is provided at a rear end of the barrel and the thernochromc
writing instrunent witingeedycanepminssiates inghopacelisoras tebe aapabbnofmoenagi sm
which shifts the pen tip fromthe pen-tip-retracted 25 state to the

pen-ti p- pioa bnigitddimbhdieedipnaaddr ward press operation of the operation

an operation portion provided on an outer surface of the barrel,

wherein a pen tip of the writing body is adapted to be project/retract
10 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

15 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 1, wherein
the friction portion is provided at the front end of the barrel so that a front
20 end of the friction portion is located ahead of the front end of the pen tip in the pen-
tip-retracted state and the front end of the pen tip is located ahead of the front end of

the friction portion in the pen-tip-projected state.

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

25 a pen-tip-supporting portion of the barrel having the front-end hole is
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53 portion. 9. The thernochromc witing instrunment according to claim 2,
wherein the operation portion is radially outwardly projected froma side
wall of 5 the barrel and the thernmochrom c witing instrument further
conprises a projection/retraction nmechani smwhich 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. 10 10. The thernochromc witing
i nstrunment according to claim?2, wherein the operation portion is radially
outwardly projected froma side wall of the barrel and the thernochromc
witing i meddewfamard matenial asbnpri ses a 15 projection/retracti on nmechani sm
which shifts the pen tip fromthe pen-tip-retracted state to the
pen-ti p-proj ect ed afkidtién Eynm thadll ¢l d 361 Makiid] RIREGided6h ahiotter @hirfhdee
operation portion. 11. The thernmochromc witing instrunment according to
claim 2, i HRE I } i Lded at the rear part of
t he barrewgﬁ?ﬁgggﬁgpﬁochréﬁkg rﬁﬁhgﬁgﬁr?sﬁrtﬁéng#afurther conprises a
projection/retraction mechani smprojecting and retracting the pen tip by a
rotation operation of the operation portion against the front part of the
barrel. 25 12. The.thernmochrom c wiiting instrunent acgording, to. claiml,
wherdl n tRe 54 f e RO pH et g ingt detOh e B IR e bar r el
13. The thernmochrom ¢ witing instrument according.to claim112, wherein

the friction portion and the writing body are nmaintained in a non-contact

state.

5. The thermochromic writing instrument according to claim 2, wherein
10 the outer periphery of the front end of the friction portion has a convex

curved surface or an inclined surface.

6. The thermochromic writing instrument according to claim 2, wherein
an angle defined between a contact line which contacts with the outer
15 surface of the friction portion and the front end of the pen tip in the pen-tip-projected

state and an axial line is set to 10 degree or more and 60 degree or less.

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

the friction portion is provided circularly.

20
8. The thermochromic writing instrument according to claim 2,
wherein the operation portion is provided at a rear end of the barrel and
the thermochromic writing instrument further comprises a
projection/retraction mechanism which shifts the pen tip from the pen-tip-retracted
25 state to the pen-tip-projected state by a forward press operation of the operation
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P l T
t he operation portion is provided at the rear end of the barrel, 5 the
thernmochromc witing instrunment further conprises a projection/retraction
mechani sm which shifts the pen tip fromthe 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, the friction portion is provided
at an outer surface of the rear end of the 10 operation portion and a
hol di ng portion capabl e of being held when rubbing with the friction
portion is provided on the outer peripheral surface of the operation
portion. 14.. The thernochromic witing instrunment according to claim12,
wherein  B¥"PRe operation portion is provided at the rear end of the barrel,
the thernochromic witing instrunent further conprises a
projection/retracti on mechani smwhich shifts the pen tip fromthe
pen-tip-retracted state to the pen-tip-projected state by a rotation
operati on%of the dpetharmgphignre maRingdnsirymentageordingde ohm2,orhereis barrel , 20
the friction portion is provided at the outer surface of the rear end of the
oper ati on porti onthenpesationl phirtien sordiallyp ovtwai! yeprofected ingmhastide whkof r ubbi ng
with the friction portion is provided on the outer peripheral surface of
t he @per athedrargeband on. 25 15. The thernochromic witing instrunment according
to claim12, wherein 55 the operation portion is projected radially outward

froma side wall gfe thBnoddfdhR! wiiitly lRGuiRAf ARGRF Bdthprisial | Ng i nstrunent
further conprises a projection/retraction nmechani sm which shifts the pen

tip from P@‘ieo%ﬂfrétir&‘ciroﬁtrﬁ%ﬁ‘ m @hi%htfélhgtﬁttﬁe bBeHP T IR RSkt ate by a

forward p S operation of the opera

state to the pen-tip-projected state by a forward press operation of the operation
portion.
10
10. The thermochromic writing instrument according to claim 2, wherein
the operation portion is radially outwardly projected from a side wall of
the barrel and
the thermochromic writing instrument further comprises a
15 projection/retraction mechanism which shifts the pen tip from the pen-tip-retracted
state to the pen-tip-projected state by an radially inward press operation of the

operation portion.

11. The thermochromic writing instrument according to claim 2, wherein
20 the operation portion is provided at the rear part of the barrel and
the thermochromic writing instrument further comprises a
projection/retraction mechanism projecting and retracting the pen tip by a rotation

operation of the operation portion against the front part of the barrel.

25 12. The thermochromic writing instrument according to claim 1, wherein the
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L
portion. 16. The thernmochromc witing instrument according to claim12,
wherein the operation portion is radially outwardly projected fromthe side
wal |l of 10 the barrel and the thernochromc witing instrunent further
conprises a projection/retraction nmechani smwhich shifts the pen tip from
the pen-tip-retracted state to the pen-tip-projected state by a radially
i nward press operation of the operation portion. 15 17. The thernochrom c
writing instrunment according to claim12, wherein a
friction-portion-operation portion is provided on the outer surface of the

barrel angd.the friction rgion is a ed to, be projectable/retractable
front 1 nt ofictigh PO Gibis PraRqeb i A et Gt S BgEher at | ng. & ho

friction-portion-operation portion. 18. The thernmochromic witing instrunent
according to claiml1l, wherein the friction portions are provided at the
front end of the barrel and the rear end of the barrel, 25 the front end of
the frictldn port Ibathermetitemiawriting instoment agcasdlingite chramrlg), whegin s | ocat ed
ahead of the front end of the pen tip in the pen-tip-retracted state and the
front end of the fhernperpionportboaisquoddedad: the réedrentl odilie eneklof the friction
portion provided at the front end of the barrel in the pen-tip-projected

statg. 5 19. The {Heahemedthedthie wﬂiﬁ%ﬁ@umshmmeﬁ cfip¥ediang to claiml,
wherein a plurality of the witing bodies are accommpbdated in the barrel

movably  bidicabRRardcieh BlchdhitR AR shitRthe fln tib froRPihe!geRSigfertab@aP! Ural ity

of the witing Ies 1S adapte

state to the pen-tip-projected state by a forward press operation of the operation
portion toward the front end of the barrel,
the friction portion is provided at an outer surface of the rear end of the
10 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.

14. The thermochromic writing instrument according to claim 12, wherein
15 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 rotation operation of the operation portion
against the front part of the barrel,
20 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.

25 15. The thermochromic writing instrument according to claim 12, wherein
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alternatively projectable/retractable frominto the front-end hole of the
barrel, and 10 the handwitings derived fromthe respective thernochromc
ink ejected fromthe pen tip of each of the witing bodies is rubbed with
the friction body provided on the outer surface of the barrel, and each of
the handwriting is capable of being thermally changed in color by the
frictional heat generated at the rubbing. 15 20. The thernmochromc witing
i nstrunment according to claim1, wherein a plurality of the witing bodies
are accomodated in the barrel novably in a |ongitudinal direction, each of
the pen tips of t Ab iV A 5ot it GivEsd |

alternatively pro?gco?gﬁlgb e%ltﬁcgiltsfgﬁg%e%@?lrl#g thedrr'r%gﬁ??{g% 1%) ethgf t he
barrel, 2ar @achable cap is provided at the front end of the barrel, the
cap tightly Seal's the front-end hole of the barrel when the cap is nounted
to the front end Qf the barrel, and the handwitings derived fromthe
respective therrm&‘frt%‘?ﬁr@c 1§Vl %msmﬁmt%hﬁre PIPSf each of the
writing bodies is rubbed with the friction body 25 provi ded on the outer
surface oProjggHo afr‘traéﬁlpnaw\é‘h@aélﬁ vghich ﬁ@ﬂsaﬂﬁp\ﬁn %’P kg the peapmretragted 57 pej ng
thermal |y changed in color by the frictional heat generated at the rubbing.
21. Fhe tsiatertotierpavi-itp-praj edtedystateshyr afsmardipisss epetgtiamoicthaiopeionwher ei n a
seal portion closely sliding on the outer surface of each of the witing 5
bodi es i spqtiowi ded in the barrel and the pen tip of each of the witing
bodies is tightly seal ed between the seal portion and the cap when the cap
is mounted to the front end of the barrel. 22. The thernochromc witing

i nstrunment according to claim21l, wherein 10 a biasing nmenber urging each

of the wriding boghetehAcimonitc wWeithgUatimdr atetRdR@ b @laim 12, wherein
the operation portion is radially outwardly projected from the side wall of
10 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 radially inward press operation of the

operation portion.

15
17. The thermochromic writing instrument according to claim 12, 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
20 rear end of the barrel by operating the friction-pertion-operation portion.
18. The thermochromic writing instrument according to claim 1, wherein
the friction portions are provided at the front end of the barrel and the
rear end of the barrel,
25 the front end of the friction portion provided at the front end of the barrel
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a bi asi ng- nenber-supporting portion supporting the rear end of each of the
bi asi ng nmenbers is provided in the barrel, and a seal body having the seal
portion is fixed to the biasing-nmenber- 15 supporting portion. 23. The

t hermochrom c witing instrument according to claim19, wherein color in a
col or-appeared state of the thernochrom c ink contained in the inside of
each of the witing bodies is different fromeach other. 20 24. The

t hernochromic witing instrunent according to claim19, wherein the

col or-change tenperature, by the frictional heat of the friction portion,

of the thgr 1,9 o f Al | A pside af witing
bodi es | Sﬁgg?ﬁé‘q ?‘(E)E%gzogg%t %&gS%quggh%ge ﬁzgﬁ ldl'ﬂle% l5’?’ ﬁgﬁiﬁg&?ﬁ?%%%gat%wgﬁ I ng

i nstrunment accor dj ' rel i Gt 8] | e of
thormal 1y changi nieen st b E R ed Prceld SuboRCLL A RRARSE, Dl
the frictional heat generate en . the handwiti.ng is bbed with the
fricti on PORERaRvieRRIGr Hobt ohl Shisdame! BURY RebtibroReledatity " 6. The
t hernochromic witing instrunent according to claiml1l, wherein a detachable
cap is provided at the front end of the barrel and the cap tightly seals the
front-end hole of the barrel when the cap is 10 nounted to the front end of
the Barrel?. 27. Thae theemgelremieingiting instrgmémtsceardingttoataor Hiwhgreio cl ai m 26,
wherein a friction portion capable of thermally changi ng the color of the
handwri ti ng of t he plirelityodithowritingridodbes ardacdonincddatetain the hérrgenevabled when
t he
in a longitudinal direction,
each of the pen tips of the plurality of the writing bodies is adapted to be
alternatively projectable/retractable from/into the front-end hole of the barrel, and
10 the handwritings derived from the respective thermochromic ink ejected
from the pen tip of each of the writing bodies is rubbed with the friction body
provided on the outer surface of the barrel, and each of the handwriting is capable of

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

15 20. The thermochromic writing instrument according to claim 1, wherein
a plurality of the writing bodies are accommodated in the barrel movably
in a longitudinal direction,
each of the pen tips of the plurality of the writing bodies is adapted to be
alternatively projectable/retractable from/into the front-end hole of the barrel,
20 a detachable cap is provided at the front end of the barrel,
the cap tightly seals the front-end hole of the barrel when the cap is
mounted to the front end of the barrel, and
the handwritings derived from the respective thermochromic ink ejected
from the pen tip of each of the writing bodies is rubbed with the friction body

25 provided on the outer surface of the barrel, and each of the handwritings is capable of
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15 handwiting is rubbed with the friction portion is provided on the outer
surface of the cap. 59

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

21. The thermochromic writing instrument according to claim 20, wherein
a seal portion closely sliding on the outer surface of each of the writing
5 bodies is provided in the barrel and
the pen tip of each of the writing bodies is tightly sealed between the seal

portion and the cap when the cap is mounted to the front end of the barrel.

22, The thermochromic writing instrument according to claim 21, wherein
10 a biasing member urging each of the writing bodies backward is housed
in the barrel,
a biasing-member-supporting portion supporting the rear end of each of
the biasing members is provided in the barrel, and
a seal body having the seal portion is fixed to the biasing-member-

15 supporting portion.

23. The thermochromic writing instrument according to claim 19, wherein
color in a color-appeared state of the thermochromic ink contained in the

inside of each of the writing bodies is different from each other.

20
24. The thermochromic writing instrument according to claim 19, wherein
the color-change temperature, by the frictional heat of the friction portion,
of the thermochromic ink contained in the inside of each of the writing bodies is set
from 25°C to 95°C.
25
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25. The thermochromic writing instrument according to claim 20, wherein
a friction portion capable of thermally changing the 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 an outer surface of the
5 cap.
26. The thermochromic writing instrument according to claim 1, wherein
a detachable cap is provided at the front end of the barrel and
the cap tightly seals the front-end hole of the barrel when the cap is
10 mounted to the front end of the barrel.
27. The thermochromic writing instrument according to claim 26, wherein
a friction portion capable of thermally changing the color of the
handwriting of the thermochromic ink by the frictional heat generated when the
15 handwriting is rubbed with the friction portion is provided on the outer surface of the

cap.
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