SPECIFICATION MECHANICAL PENCIL TECHNICAL FIELD [0001]
The present invention relates to a mechanical pencil which can rotate a
writing lead (refill lead) by writing pressure. BACKGROUND ART 0002] In
the case of writing with a mechanical pencil, it is generally often the case
that the mechanical pencil is not used in a situation where a body cylinder
is perpendicular to a writing side (page), but used in a situation where the

body cylinder is somewhat%%céi??%%%ew' ing side. In the case where
the body cylinder is thus inclined for writing, there arises a phenomenon

MECHE&I’I@{@ZﬁIa\Qﬁ i@ﬁ ecomes bold as compared with 'ghat in the beginning,
Since the writing lead may locally abrade as the writing proceeds. Further,

TECHI\?EE%TV y}eﬂr wn line chang_es in boldnes_,s, b_ut also there arises a
pheénomenon that the drawn line changes in thickness (drawn line
(00 ecomes thin) as the writing proceeds, since a contact area of the writing

o

ead change_s with respect to the writing '_si_de._[0003] In orde_r to avoid the
e e ahen e g S SIS b

can ?ggg%gw§qﬁriting lead (refill lead) by writing pressure.

BACKGROUND ART

[0002]

In the case of writing with a mechanical pencil, 1t is
generally often the case that the mechanical pencil is not used
in a situation where a body cylinder 1s perpendicular to a
writing side (page), but used in a situaticon where the body
cylinder is somewhat inclined to the writing side. 1In the case
where the body cylinder 1s thus inclined for writing, there
arises a phenomenon that a drawn line becomes bold as compared
with that in the beginning, since the writing lead may locally
aprade as the writing proceeds. Further, not only the drawn
line changes in boldness, but also there arises a phenomenocn
that the drawn line changes in thickness (drawn line becomes
thin} as the writing proceeds, since a contact area of the
writing-lead changes with respect to the writing side.

[0003]

In order to avoid the above~mentioned problem, when the

writing is carried out with the body cylinder being rotated,



above, the drawn line becomes bold as it is drawn, since a sharper side
of the writing lead is rotatably in contact with the page when writing.
However, when you write down with the body cylinder being rotated,
there arises a problem in that operation of re-holding the body cylinder is

then required while the writing . proceeds, Jeading to,caonsiderable reductionsin, e q

writing efficiency. 0004] In that case, it is not impossible to write down by

abovde-halding the bady cylinder and fotating it in.a stepwise manner, dnthe, » - per

case where exterior of the body cylinder is formed to be cylindrical.

«ide Howevet, inthe case of the mechanical.pencil ;\whose exterior may, not e, . o

cylindrical and which may be designed to have a projection in the middle

when OWRIEN J5.a sidg-knock-type pechanical pgncil, I isdifficult towrite By, 14,

re-holding the body cylinder to be rotated in a stepwise manner as

cyligg%%i%%di@ qve. [0003] In.order fq.salye such, a problem, as described. + ;

]
ove, pateht documents 1 through 3 disclosé a mechanical pencil

of r %ﬁrﬁggﬂ %%Chc H"g L Foper C(l§ 3];959{'@&9 Jl_ngl% Wfig @1% !F?Qc{nﬁyl P ¢ ereyﬁgtﬁgrhi ting

writing pressure, and having a rotational drive mechanism in which the
oroc809ve-meptioned writing lead together, with the above-mentioned chugk is, ; ,

rotated by way of the rétreat 2 operation.
efficiency.
[0004]

In that case, it is not impossible to write down by
re-~hoclding the body cylinder and rotating it in a stepwise manner
in the case where exterior of the body cylinder is formed to
be cyiindrical. However, in the case of the mechanical pencil
whose exterior may not be cylindrical and which may be designed
to have a projection in the middle or which 1s a side-knock-type
mechanical pencil, it is difficult to write by re-holding the
body cylinder fo be rotated in a stepwise manner as described
above.

[0005]

In oxder to solve such a problem, as described above,
patent documents 1 through 3 disclose a mechanical pencil
arranged such that a chuck for gripping a writing lead may be
retreated by writing pressure, and having a rotational drive
mechanism in which the above-menticned writing lead together

with the above-mentioned chuck is rotated by way of the retreat
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Patent Document 1: Japanese Patent No. 3882272 Patent Document 2:
Japanese Patent No. 3885315 Patent Document 3: Japanese Utility
Model Application Publication (KOKAI) No. 554-25339 DISCLOSURE OF
THE INVENTION Object of the Invention [00061 Incidentally, according
oper 3@ the;mechanical pencil disclosed in the above-mentioned patent
) documents 1 and 2, vertical projections and vertical recesses are

arpanged: akerpately.ip a;body gylinder.and.a cam past.is appularly

formed which has slopes each being across the vertical projection and

reess. FUther, grafor having formed-thereon projegtionssatdntervals in a
circumferential direction is accommodated in the body cylinder. By

refreating the writing . lead greatly, the ahoviezmentioned rotar is pyshed. 5 + 1 o,

upwards, and the projection of the rotor passes over the vertical

Publ qug%qi&g f%ﬁﬂ at .thgoqar@ part ﬁt@§§ody cylinder and falls into the

next vertical recess via the above-mentioned slope, to thereby rotate the

DIsci%t%z@o@ﬁr Wﬁﬁd%m%{@@@ﬁ operation of the above-mentioned rotor

acts to cause the writing lead to rotate. 00071 According to the
Ob3 eglgoyfefmgg ioWdV@g%q%qi]cal pencil, when 3 rotating the rotor, there is a

problem in that the writing lead
[00G6]

Incidentally, according to the mechanical pencil
disclosed in the above-menticned patent documents 1 and 2,
vertical projections and vertical recesses are arranged
alternately in a body cylinder, and a cam part 1s annularly
formed which has slopes each being across the vertical
proijection and recess. Further, a rotor having formed thereon
projections at intervals in a circumferential direction is
accommodated in the body cylinder. By retreating the writing
lead greatly, the above-menticned rotor is pushed upwards, and
the projection of the rotor passes over the vertical projection
formed at the cam part in the body cylinder and falls into the
next vertical recess via the above-mentioned slope, to thereby
rotate the rotor. In other words, the rotation operation of
the above-mentioned rotor acts to cause the writing lead to
rotate.

(00077

According to the above-menticned mechanical pencil, when
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needs to have a large enough retreat stroke to allow the projection on the
rotor side to pass over the vertical projection formed in the body cylinder.
For this reason, special operation of rotating the writing lead in the middle
of writing is required, and it is difficult to increase writing efficiency.

rotat el When rotatiqnally pfgatg%wgbvzrém'ﬁaghg is nat. particulatly 1.4
0 e% to know Whether the abo

arrang -mentioned rotor is surely rotationally

needsOp%rgte(ﬁa[\QgOSA Iq:gg"dition%ljlnot‘gel’?reg%r{erde%@bOSd'-E %th dl§8losde£jllgw the
patént documents and 2 a ove,qt is arranged that a knock cap

.= Projecting at.a rear end of the body cylinder is als rotated .interlocking, . ;
prol éviﬁ?%]iﬁg %f‘a%—%r? of ?%eoébso\l/és-em%%tf%%g fotor. Iﬁoﬁe@%ﬁ since tt?% Jeckion

corndf S HENIONSY KnockaRb.ts formed i the 0ane of A BRI YIKERdt 1on
IS not easy 10 0bServe the cap rotating. Rather, when ‘the

above-mentioned knock Cfg IS gr{aﬂ?gd H{[ggg rgt%tgdw@ge{loc ing with it, .

K
1 T L 1 ! d r
of rogdrebitsdd' s Prob e tha ﬁ% Knock cap may be, for exarnlgfg, Te seduLEe

,unintent'on£ rodtL ted to damage the rotational drive.mechanism. 0 091] n
and A S NG BeE O e et e oo o B0 cher
patent document 3, one havmg the rot%tlonal drive mecfaglgm In.a space

when pheén the bhseat £ 65 of and the body &finderls disdissad, inwhich  °F

the writing lead may alsao be 4 rotat!'qonagy driven in erlockin%wjlth the .
parthﬁg&ﬂy&%ﬁg%ggﬁeaﬂxaknowmret er the above~mentioned rotor

is surely rotationally cperated.
[0008]

In addition, in the preferred embodiments disclosed in
patent documents 1 and 2 above, it 1s arranged that a knock cap
projecting at a rear end of the body cylinder is also rotated
interlocking with the rotation of the above-mentioned rotor.
However, since the above-mentioned knock cap is formed in the
shape of a simple cylinder, it is not easy to cbhserve Lhe cap
rotating. Rather, when the above-mentioned knock cap 1is
arranged to be rotated interlocking with it, there arises a
problem that the knock cap may be, for example, unintentionally
rotated to damage the rotational drive mechanism.

[0009]

On the other hand, according to the mechanical pencil
déscribed,in patent document 3, one having the rctational drive
mechanism in a space between the base at a tip of and the body

cylinder is disclosed, in which the writing lead may also be



In the structure described in this patent document 3, since the base is
formed in the shape of a simple cone, it is not easy to check its rotation
operation. Rather, when the above-mentioned base rotates, there arises
a problem that the base is gripped etc., when writing so as to inhibit the

rot a 19tatign operation. Therefore Jhereds noway efthinking efipesitivelyne pase.
knowing the rotation operation either in the mechanical pencil described

In «niD Ratentdacument 3.above 5[001Q]1The presentinventionarises indiew-e the

of the problems of the mechanical pencil disclosed in the above patent

pase dPEUMEDES. and aims,at prviding.a-mechanical pengihio Which awriting ez sy
lead can be rotated by the action of writing pressure, wherein a part of a

to  Eompenent accommodated ip a body cylinder which ig Jrotationally,driven e

interlocking with a rotor for rotationally drive the writing lead or rotation of

abovdlgfotQrcanbe pbserved through the body cylindermade,ofid ory that the

transparent material, to thereby know the above-mentioned rotation

base QRETRHOD Sertainly. withoul caysing frouble,in the rotafion gperatjon 9|fot9§ tion

writing lead. Means for Solving the Problems [0011] The mechanica

ope ETELD Scoulnee i Ve rese eIy e et ke U
knowa%h%@%E}gy§¥ion operation either in the mechanical pencil
described in patent document 3 above.

[0010]

The present invention ariseg in view of the problems of
the mechanical pencll disclosed in the above patent documents
and alms at providing a mechanical pencil in which a writilng
lead can be rotated by the action of writing pressure, wherein
a part of a component accommodated in a body cylinder which is
rotationally driven interlocking with a rotor for rotationally
drive the writing lead or rotation of the rotor can be chserved
through the body cylinder made of a transparent material, to
thereby know the above-mentioned rotation operation certainly
without causing trouble in the rotation.operationéﬁfthexﬂriting
lead.

Means for Solving the Problems
[O011]
The mechanical pencil in accordance with the present

invention made in order to solve the above-mentioned problems

-
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provided in a body cylinder reciprocates so as to grasp and release a
writing lead to inch the above-mentioned writing lead forward, in which
the above-mentioned chuck is held within the above-mentioned body
cylinder so as to be rotatable about an axis in a situation where the chuck
is a 9RsPsihe ahqve pentioned writing:lead, arotational drive mechanism i,k
provided where a rotor is retreated and moved forward by writing

broviRigssure of, theahovesmentioned writing Jead throughdhe,s o grasp and

above-mentioned chuck so that the above-mentioned rotor is rotationally

re1eftiven, and rotational motion of the ghove;mentigned rotords, transmitted: oz d
to the abo_ve-mentloned writing Iead throm_Jgh the above-mentioned chuck,

£ o rwSPATaCigrized inthat an indicator s provided for.a partof a.compoRentin che
gccommpdatgd in the body cyIquer which is rotationally driven

anovdIRURGKINGWIN fieg gbava-menianed.rotar ardofalion o theots, byt an
the a ove-mentioned indicator can be observed through the_

ax1s Ahove-menfjoned hody eylinder made of,a ranspatent material. . [00121 0, e
this case, in a preferre embodlment_, the above.-m_entloned indicator is

wr it {QINeayway of syface disatment iclyrng printion of engeaving, ot olnere
a notch. In the case "where the above-mentioned indicator is formed by
way of surface treatment 'i ing pHnNtin raving,.it i jrabl

- o e e oS O G B Y o

rotational
8wgﬁﬁg¥§%g%%:mﬂriting lead through the above-mentioned

the gb
chuck so that the above-mentioned rotor is rotationally driven,
and rotational motion of the above-mentioned rotor 1is
transmitted to the above-mentioned writing lead through the
above-mentioned chuck, characterized in that an indicator is
provided for a part of a component accommedated in the body
cylinder which i1s rotationally driven interlocking with the
above-mentioned rotor or rotation of the rotor, and the
above-mentioned indicator «can be observed through the
above-mentioned body cylinder made of & transparent material.
[0012]

In this case, in a preferred embodiment, the
above~mentioned indicator is formed by way of surface treatment
including printing or engraving, or of a notch. In the case
where the above-mentioned indicator is formed by way of surface
treatment including printing or engraving, it is desirable that

indication is provided so as to change along a rotational



[0013] Further, it is desirable that in the case where the above-mentioned
indicator is formed of the notch, a portion to be provided with the
above-mentioned notch and a portion to be exposed through the
above-mentioned notch are each formed by a two-color molding method,

~1: roS04hatthe portion having.the above-mentioned notch and the portion
exposed therethrough are arranged to be different in color. [00141 A

‘001 P eferred embodiment of the above-mentioned rotational drive
. mechanism is such that the rotor which constitutes the rotational drive

mechanisi is formeg.into the: shape.of auting, first and.second.camfaces tne

are respectively formed at one end face and another end face of the rotor

abovdl %%%i%'o%ié%?t@ﬁaf@g figst and secqnd fixed cam facasare arranged: 1 «o

on the above-mentioned body cylinder side so as to face the

be plgg%'é%?fe}if@ﬁd&{%t and second cam.faces, respectively, whereinthe ¢, 1e

irst cam face in the above-mentioned ring-shaped rotor is brought into

e xpo S2UMIN NI o peshed with e, apaveymeptioned st fedicamyiageq by
y retreat operation of the above-mentioned chuck by way of the
aboveimentionf

a twg %ﬁgg”%g%ﬁ%%”&§gméﬁ% @%ﬂgcé@ﬁ%%%mt@%ving the
rng-s

aﬁgv%-r%lént?b%e aped rotor Is brought into abutment with and
enorGERLEA IR e Slote-ppioned sesond et s s Py SRIRG o1 o
arranged to be different in color.

[0014]

A preferred embodiment of the above-mentioned rotational
drive mechanism is such that the rotor which constitutes the
rotational drive mechanism is formed into the shape of a ring,
first and second cam faces are respectively formed at one end
face and another end face of the rotor in an axial direction,
and first and second fixed cam faces are arranged on the
above-mentioned body cylinder side so as to face the
above-~mentioned first and second cam faces, respectively,
wherein the first cam face in the above-mentioned ring-shaped
rotor 1is brought into abutment with and meshed with the
above-mentioned first fixed cam face by retreat operation of
the above-mentioned chuck by way of the above-menticned writing
pressure, and the second cam face in the above-mentioned
ring-shaped rotor is brought into abutment with and meshed with

the above-menticned second fixed cam face by releasing the



face on the above-mentioned rotor side and the above-mentioned second
fixed cam face are arranged to have a half-phase shifted relationship with
respect to one tooth of a cam in the axial direction in a situation where the
first cam face on the above-mentioned rotor side is meshed with the
apov Edge-mentioned, first fixed cam fage. and (e fist camfpce g0 e cong can
above-mentioned rotor side an e above-mentioned first flxeg cam face
sace 38 ATANAGCIONANE e Halbphass shified [elaOR R MIDJESNGELIR: + oned
one tooth Of the cam in theé axial “direction’in a situation where the second

cam.face on the above-mentioned rotor side is meshed with t o
oo ke enicnod Refond 1ok CAfado: [00TS] In s aLde i o chifeed

rala desirale that a, ri? meerp:kgerti% prpl\éidQ%Wbighob%asaeS}ge SECO @M ial
£e L 2 E i ihd aBove-mentiohed- ring-shaped Fotor into abutrient with the

4 above-mentioned seiwcgng ,fixr(?d cam ggcet%%g brings the second cam face .,
*Teghd e seorftl fixed tam face t6Mésh with each other in‘a situation ‘

where the above-mentioned writing pressure is released. [0016 .
<00 EURRBEIE A Fubioh b IS abovA Beashd Sfuctive, A€ deahas Sonec

that a torque canceller which is formed. c Iin(%ricall and generates a slide

LirshenedifitselfdHl an feaf ’enaaﬁéi‘tioﬁ%%he above-m nedttor i the

interposed between 8 the rear end portion of the above-mentioned. rotor
abovgﬁygﬂ;ioned rotor sideaMMPthe égove—mentioned.'irst fixed

cam face are arranged to have the half-phase shifted
relationship with respect to one tooth of the cam in the axial
direction in a situation where the seccond cam face on the
above-mentioned rotor side is meshed with the above-mentioned
second fixed cam face.

[0015]

In this case, it is desirable that a spring member is
provided which biases the second cam face in the above-mentioned
ring-shaped rotor into abutment with the above-mentioned second
fixed cam face and brings the second cam face and the second
fixed cam face to mesh with each other in a situation where the
above-mentioned writing pressure 1s released.

[0016]

Furthermere, in addition to the above~described structure,
it is desirable that a torgue canceller which is Iformed
cylindrically and generates a slide between itself and an rear

end porticon of the above-mentioned rotor is interposed between



above-mentioned spring member so as to prevent the rotational motion of
the above-mentioned rotor from being transmitted to the
above-mentioned spring member. EFFECT OF THE INVENTION [0017]
According to the above-described mechanical pencil in accordance with
the present invention, with application of the writing, pressure, the rotor

the EE0ds in e Aial diraation 5o (At R feT odin fack orthe rotordg =m0 the
brougggttgome.? with the first r%‘?i%(ed cam face, and is subjected to

ab oY O hal motion “Edrie?, Behe writifig ap?eé%%réj Srofdhsed fheldtgi ttonal

. return; to.the rig\lrnal osition, and then ?cr)ferates S0 as to bring the

mOtigh & LT Tty 15 bt Gt e bR HRdd CARIIAES oee ©0

§&hd ‘cam A

th a%)to be_sutﬁ'ected to, the rotational r%%ion in the same direction as in the

© BHSVESESEHBHISH S thE Fotafioraf otion of the above-mentioned rotor
__by way of the writing pressure is transmitted to the writing lead through

EFFE c%%cgqﬁslp%g ibie” td'prevent the local abrasion of the writing lead

001 %ﬁcording to the progress of the writing and to solve the problem that the
[001hickness of a drawn line and the boldness of the drawn line may change

badly. [0018] In addition, the indicator is provided for a part of the _ ’
coﬁfb%ﬂ§ﬁﬁé“&oﬁ1%oﬁ}aﬁed?I?Wé@d“dﬁﬁsc%ﬁ&é?@vfﬁ%qg@ﬁoﬁtﬂonﬁlwCll in

driven interl,ockinghwith the above-mentioned 4
accordance with the present invention, with application of the

writing pressure, the rotor moves in the axial direction so that
the first cam face of the rotor is brought to mesh with the first
fixed cam face, and is subjected to rotational motion. Further,
as the writing pressure 1s released, the rotor returns to the
original position, and then operates so as to bring the second
cam Tace of the rotor to mesh with the second fixed cam face
s0 as to be subjected to the rotational motion in the same
directicon as in the above description. As the rotaticonal motion
of the above-mentioned rotor by way of the writing pressure is
transmitted to thewriting lead through the chuck, it is possible
to prevent the local abrasion of the writing lead according to
the progress of the writing and to solve the problem that the
thickness of a drawn line and the boldness of the drawn line
may change badly.
[0018]

In addition, the indicator is provided for a part of the

component accommodated 1n  the body c¢ylinder which is



rotor or rotation of the rotor, and the above-mentioned indicator can be
observed through the above-mentioned body cylinder made of a
transparent material, whereby rotational drive behavior of the rotor
(writing lead) can be observed as the above-mentioned indicator rotates
rota B8 moves when wiling, | 456, Jhis SUCIYre [BaY CAUSC AUSAL 9IRS, onea
iriterests or a pleasure somewhat, and it also appeals considerable
rozofroduct difierentiation, Furiher, in opergfion ingpectiop.at the time b, 5 oneq
manuziact“urlng and assembling the mechdnical pencil, it is “also possible
i nai {9,852 Quallly Judament by viewing. [0049] Fther, geeording lo 8. oo noay
mechanical pencil in accordance with present invention, since a drive

- . partion for rotating it, except for the writing lead,_can be arranged to be_ .
= Gecomodated n e body cylider. 16 pOSSIIE 16 solve the ~ - on

... above-mentioned problem in the structyre of tf}im hanical, pencil
i B TR a0 art DAt o rathod e oCKg T e BatRAal

. drive mechanism, as described in patent dé)cumen s 1to 3. BRIEF "y
the HESARIBHONGE THE DRAWINGS (OG0 FIE 1 164 porsgactve tieh 179
of a first half \5art é]partiall broken-awaé/) of a mechanicgl pencil in

In UgEeorddnce with the" BFeesyeﬂfaiﬁvgr?t%ﬁ 16 FIE T is A ragmentaly 8T 8sts oF

sectional side elevation similarl , i
a pleasure somewhat, a{g ly also appeals considerable product

wQerg d as

differenﬁiationo_ Further, in operation inspecticn at the time
of manufacturing and assembling the mechanical pencil, it 1s
also possible to ease guality judgment by viewing.

[00L9]

Further, according to the mechanical pencil in accordance
with the present invention, since a drive portion for rotating
it, except for the writing lead, can be arranged to be
accommodated in the body cylinder, it is possible to zclve the
above-mentiocned problem in the structure cof the mechanical
pencil where the knock cap and the base are rotated interlocking
with the rotational drive mechanism, as described in patent
documents 1 Lo 3.

BRIEF DESCRIPTION OF THE DRAWINGS
[C020]

FIG. 1 is aperspective viewof a first half part (partially

broken-away)] of a mechanical pencil in accordance with the

present invention.
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showing the first half part. FIG. 3 is a fragmentary sectional side elevation
further showing a rear portion of the mechanical pencil. FIG. 4 is a

schematic view for explaining, in order, rotational drive actions of a rotor
employed in embodiments as shown in FIGS. 1to 3. FIG.5is a

schematic view for. explaining the.rofational. drive actions of the 1otk s 3 2 1
following FIG. 4. FIG. 6 is a fragmentary sectional side elevation showing

showinge th%lg structure %jattﬂ% pgeafgqu embodiments shown in FIGS. to 3.
" FIG. 7is an enlarged sectional view similarly showing a second half part.

1f8 815 2 perspestiievew showing.an examnles & SIVELLS 9L turthex

indicator which indicates a rotational drive state of the rotor. FIGS. 9 are

front views of the rotor jtself ilustrating _examples of structures of other
Show%n%?ca?or*é%ngc?uﬁr?@ E[Efoff-:‘oexa?nplg z%mwﬁ\fn ng% g F%.e 10&5 a perspective

Vi f the rator itself further .illustrating an.example of a structure of

ArilE indicator.” DESCRIBTION OF FEFERENCE NOMERALS ARD® =47

lGNS{Ogg]il |: body. cylinder.11 2: base
£ riv aCU7L S O a

rota§lona e Foror emplioyved in embodiments as

shown 1in FIGS. 1 to 3.

FIG. 5 is a schematic view for explaining the rotational
drive actions of the rotor, following FIG. 4.

FIG. 6 is a fragmentary sectional side elevation showing
the whole structure in the preferred embodiments shown in FIGS.
I to 3.

FIG. 7 is an enlarged sectional view similarly showing a
second half part.

FIG. 8 1s a perspective view showing an example of a
structure of an indicator which indicates a rotatioconal drive
state ¢f the rotor.

FIGS. 9 are front views of the roteor itself illustrating
examples of structures ¢f other indicators inciuding the example
shown in FIG. B.

FIG. 10 is a perspective view of the rotor itself further
illustrating an example of a structure of another indicator.
DESCRIPTION OF REPFERENCE NUMERALS AND SIGNS
[Q0Z21]

1: body cylinder
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ca:

ch:

6c

10:

13:

13a:

14

1l4a:

16

18:

21

22

23

26:

277

61

- 3: lead case 4: chuck 5: clamp 6: rotor 6a: first cam face 6b: second
cam face 6c: indicator 7: pipe end 8: support member 9: holder chuck
10: return spring 13: upper cam formation member 13a: first fixed cam
face 14: lower cam formation member 14a: second fixed cam face 16:

 Stopper 17: torque canceller 18: spring member 21: knock bar 22: spring
member 23: clip 26: knock cover 27: writing lead feeding hole 61: larger
lé}l(i_ja(gneégrsgortion 12 62: cylinder body

chuck
clamp
rotoxr
first cam face
second cam face
indicator
pipe end
support member
holder chuck
return spring
upper cam formation member
first fixed cam face
lower cam formation member
second fixed cam face
stopper
torgue canceller
spring member
knock bar
spring member
clip
knock cover
writing lead feeding hcle
larger diameter portion

12



BEST MODE FOR CARRYING OUT THE INVENTION 0022] Hereinafter,
a mechanical pencil in accordance with the present invention will be
described with reference to the embodiments illustrated in the drawings.
FIGS. 1 and 2 show a first half part of the mechanical pencil which is a
67 (pri@gigglega%ggge present invention. FIG. 1 is a perspective view
showing its principal part, partially broken-away, and FIG. 2 is a side
spst SIRYBHOn whete.a lefuhall paonyis:showp i gacsign. [0023] Reference
numeral 1 denotes a body cylinder which constitutes the exterior, and
[0025 ference numeral 2 indicates a base attached to a tip portion of the
above-mentioned body cylinder 1. A cylindrical lead case 3 is

accommodated coaxially_ in the center of the.above-mentioned body . ., .,
C)?Igl Ade; rilr} %ﬁ% Ach u%kr&li ?r;ngg nln%ac:lgop with a ﬁplp%rt?ogncgr tﬁeéi jead (‘:Malse =

3. The.chuck 4 is mounted so that a through hole 4a is formed along a
; =N o) h
pres Sl T aR e o otis BRIGaS B oty dehEs e oo the

cunofSHEISErs L MBS 0 8 LS ML Jymed e I oge 13 o
c o e e s gecn:
part plgze etnrqg igzcaerrsag ‘te:d fgvagrgg {)(f)({)‘!e_ct fgﬂfg thel is a perspective view
showing its principal part, partially broken-away, and FIG. 2
is asideelevationwherea left half portionis shown in section.
(00231

Reference numeral 1 denctes a body cylinder which
constitutes the exterior, and refersence numeral 2 indicates a
base attached to a tip portion of the above-mentioned body
cylinder 1. Acylindrical lead case 3 is accommodated coaxially
in the center of the above-mentioned body cylinder 1, and a chuck
4 is connected with a2 tip portion of the lead case 3. The chuck
4 is mounted sc that a through hole 4a is formed along an axis
thereof, a tip portion is divided in three directions, and the
divided tip portions are locosely fitted in a clamp 5 which 1is
formed in the shape of a ring. The above-mentioned ring-shaped
clamp 5 1s mounted inside a tip portion of a rotor & which is
arranged to Covei the perimeter of the above-menticned chuck
4 and which is formed cylindrically.

[0024]
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above-mentioned base 2, and an end portion of the pipe end 7 is fitted to
an inner surface of a tip portion of a support member 8 as an intermediate
member located in the above-mentioned base 2. The above-mentioned
support member 8 is formed whose diameter gradually increases towards

ﬁ;;%%ogogr{ae%e%poart}qry@dee&nwhs%e GYUndrIELROONdS oy the

rmed in the shape of a’staircase. Fitted to itS inner surface of

abov NS ENd potion | %%ie!‘:%‘feé?h@iaéﬁ“@%% ﬁ}é@%%ﬁogif’“tﬂfeth&p@ end 7

above-mentioned rotor 6. Further, a holder chuck 9 made of rubber which

is fit{%sefc?r oed a thlg%l,%h le:? a%ig an %Xi§épﬁ?r '8%*&? gﬁegﬁoat%ptﬁort membear

all
circumferential surface at the support member 8 for supporting the

8 as abovelrnentiogﬁ% | e%?%Za'r[%oﬁé]ﬂ@%%orffi}?%E%thaeb%qpev—eﬁ{ggqtp&?gd pbase

ap l%’] Lermle
structure, a linear lead Inserting ole Is so formed as to pass via a

Eough hole 4a_formed in the chuck 4 %nd a through hole 9a forme

aloreln’g tﬁgogx?s_gfetﬂg’%Bgve-mgﬁt?&%ﬁ olrggrmc uck frorﬁ th‘é?(we:glﬂ gasghose

di amg*”tg }'ghe ggg\llz%qu{}“?rq%q:%g)geesndcgw% gvcglgngflesa%gﬁﬁ#cg%%%;onnm {rear end
showngls inserted’into the Tinear lead inserfing hole. Further, a return

coil-sprin arran%ed aignsgace between the above- entior}ei(]ily Formed
dhtioh h

10i
PO 1610 éénaec%ﬂéwﬁr?aﬁﬂon, orie &nd portion (réar end portion) of'the
in tabov -mentioned reélirg s rig e10 iqucggg oiggtegin a:{)xlljltlrggnt S"Yit»h@ance of
Bfid FAG St thé abovie-entioned lead case 3 and another end portion -
tront en : ) : . :
the e&&% o%%ﬁ%&;‘? élg?_rgoé? ) co :[ Jghceu?ﬂt\)foev re e@%qt!a%esd ul’g %ngrcl: ess parllg gt%oelst ip portion

of the above-mentioned rotor 6. Further, a holder chuck 9 made
of rubber which has formed a through hole 9a in an axis portion
is fitted to the circumferential surface at the support member
8 for supporting the above-mentiocned pipe end 7.

[0025]

RZccording to the above-mentioned structure, a linear lead
inserting hole is so formed as to pass via a through hole 4a
formed in the chuck 4 and a through hole %a formed along the
axis of the above-mentioned holder chuck ¢ from the lead case
3 to the above-mentioned pipe end 7. A writing lead (refill
lead; not shown) is inserted into the linear lead inserting hole.
Further, a return coil-spring 10 is arranged at a space between
the above-mentioned rotor 6 and chuck 4. In addition, cne end
portion {rear end portion} of the above-mentioned return spring
10 is accommodated in abutment with an end face of the

above-mentiocned lead case 3 and ancother end portion (front end

14



in abutment with an annular end face formed in the rotor 6. Therefore, the
chuck .4 in the rotor 6 is biased to retreat by action of the
above-mentioned return spring 10. 0026] In the mechanical pencil shown
in the drawings, when knock operation of a knock part (to be set forth

por« 1280 which s disposed at.a fearcend portion abthe podyeylinderchifnoqa e

carried out, the above-mentioned lead case 3 advances in the body

in aS¥N0er L. The tip ofthe chyek 4 projacts fram a-clamp p to,Cancel 8.+ o ¢,

grasp state of the writing lead. With cancellation of the above-mentioned

Theré@B%opeJﬁ‘EO%ﬁﬂ% lead gase 3 and the, chuck 4 retreatinthe body. o . .,
cylinder 1 by the action of a return spring 10. [0027] At this time, the

writing | Lis n the I f er chuck 9. In
acm?ﬁl{s s%uzctalrgn t%g Qﬁl 64%%%%%;&%&%5 ggrt% LE% fhck 4is
1002 gﬁ:commodated in the above-mentioned clamp 5, thus the writing lead
again comes |nto the grasp state. In other words, the writing lead is
gr?speg and ased when the. clzucrlf 4 moves tglack and forth by

i 1Cal @‘"LC df Ti'é
repeatlngt e noc oper ion ortne a ove mentlone knoc

erebyt ert Ie doper tes,to inch forward fr h cl}uck 4 . .
Oper%ttejbgvrllse 02 8] %e ov% n?entu;lr)]ed roefcﬁ fos%own?r% jghrhien s

wheﬁ.knoyk

dwspggegd%yChrear end portion of the body cylinder 1 is carried

out, the above-mentioned lead case 3 advances in the body
cylinder 1. The tip of the chuck 4 projecté from a clamp 5 to
cancel a grasp state of the writing lead. With cancellation
of the above-menticned knock operation, the lead case 3 and the
chuck 4 retreat in the body cylinder 1 by the action of a return
spring 10.
[0027]

At this time, the writing lead is held in the through hole
Sa formed at the holder chuck 9. In this situation, the chuck
4 retreats and & tip portion of the chuck 4 is accommodated in
the above-mentioned clamp 5, thus the writing lead again comes
intc the grasp state. In other words, the writing lead is
grasped and released when the chuck 4 moves back and forth by
repeating the knock operation of the above-mentioned knock part,
whereby the writing lead operates to inch forward from the chuck
4 stepwise.
[oo28]
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that a central part in the axial direction is increased in diameter to have a
larger diameter portion in which a first cam face 6a is formed at one end
face (rear end face) of the larger diameter portion, and a second cam
face 6b is formed at the other end face (front end face) of the larger
diameterportion, On. [s giherhand. atihe earend partion oLiNe, g uen
above-mentioned rotor 8 a cylindrical upper cam formation member 13'is
_ mounted, in the body cylinder,1 so as to cover the rear end portion, of the =
hat 11e ROGY CYIINCEry ) COVE! & TE B d in
= V'roaforcél}l\tﬁﬁe frént end b%rtlon%f %%l;%bove-%re%\ﬁoﬁg& u%)perlc%%ease g
' d fQCrmatiCon ;yember Jl3 a fixed cam fatce also referred to as."first fixed
rLameter O } erte

Ve, & aArger dla JCTL1LON 10 wil1ico a4 rtirst cam
cam face" fSa is formeg S0 as fo face gcﬁrstt cam face'6a in the =

above-mentioned rotor 6. [0029: Furthermore, altho not sho in FIG.
e R e Ol Ae Targes
n

er 14is
mounted qgn, the bod dcgh derl gfdceasg as to f%%e the Eecond cam

diamerer,porcion, a eaon Ce 1 ormed a Egeotber
’ Bb T the abdve-méntioned rotor - and a fixed cam face (ai‘%o reFerFeae to
as "seco d fixed cam face") 14a_is formed at thg rear en grtion in the
end B ) e T R ae (SRS BT o0 e O
fh first and the%econd am faces 6a and 6b which are formed at thg - q
© AbBGE-mMERtdNed Toldt <6 - fha above-mehfioned fitst fixed camn face t3a Lone

and the second fixed cam face 14a Wiu be described in detail later with

rotoFé feﬁcg%f%Rﬂ§%fgﬁd%?ggf06§ﬂ‘“Ormatlon member 15 1s mounted

in the body cylinder 1 so as to ccocver the rear end portion of

face

the rotor 6. At the front end portion of the above-mentiocned
upper cam formation member 132, a fixed cam face {(also referred
to as "first fixed cam face") 13a is formed so as to face the
first cam face 6éa in the above-mentioned rotor 6.

[0029]

Furthermore, although nct shown in FIG. 1 but shown in
FIG.2, a cylindrical lower cam formation memper 14 is mounted
on the body cylinder 1 side so as to face the second cam face
6b in the above-mentioconed rotor &, and a fixed cam face {also
referred to as "second fixed cam face") l4a is formed at the
rear end portion in the axial direction. In addition, a
relationship and mutual operation among the first and the second
cam faces 6a and 6b which are formed at the above~mentioned rotor
6, the above-mentioned first fixed cam face 13a, and the second
fixed cam face l4a will be described in detail later with

reference to FIGS. 4 and 5.
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FIG. 3 further shows a farther portion of the mechanical pencil shown in

FIGS. 1 and 2, and typical parts shown in FIGS. 1 and 2 are indicated by

the same reference numerals. As shown in FIG. 3, a cylindrical stopper

16 is fitted to the rear end portion inside the upper cam formation member
{003% which is formed cylindrically, and a coil-spring member 18 is provided

etween a front end portion of the stopper 16 and the-torque canceller 17

whigh Is ©ormed eyliaddeally and can move in gl disection. {0031 c. 3

is arranged that the above-mentioned spring member 18 acts so as.to 4
‘ bias forward the. t&(%\/e- entigned torque canceller 17 and the ‘n FIGS
-penc%lbo%/élprf\ﬂélnt}onne;ro or ([Spiée-lgushe’d t&moﬁérward&byﬂtﬂe own an "
1 andbpvementioned forqug canceller 47 sybipsted fo this as foree: [0932L .,
According {othe Above-mieritione structure, In a situation where the
. uck 4 grasps, the writing Jead, the above-mention % rotor 6 together 4
=4 Eﬁvgth tllgﬁé c%u%p% 248 g%&ocfr%r%oa%teaﬁ)ﬁ %e‘e%bﬁ\?e-‘rﬁigtn i%%e(§ Body %yll*ne er o

1soastohe ro}latable about the _axis. Further, in %%itu%ti?n }W{lg e the

S.
orticondnsgice T S T CAIL mation men wh 1s formed
P mechanical penci? is ot in Use (%r notin‘'writing state}f, the rotor 6 is

. biased faoryard by the action of the above-mentioned .spring member 18
Cyll]{h 5&&%%[#\/(%} r}/d OLP Tl %memﬁaeerjzlﬁg lg. JgOVlrgf; %etween

ab%ve-n%eﬁtloneaﬁgrqu% ance , resultr%g ina

O

O
H

situation_shown in FIGS. 1 to 3.
a front end portiom,d% %%e stopper 1€ and the torgue canceller

17 which is formed cylindrically and can move in the axial
direction.
[G031]

It is arranged that the above-mentioned spring member 18
acts so as to bias forward the above-mentioned torque cancellier
17 and the above-mentioned rotor & is pushed to move forward
by the above-mentioned torque canceller 17 subjected to this
bias force.

[0032)]

Acecording to the above-mentioned structure, ina situation
where the chuck 4 grasps the writing lead, the above-mentioned
rotor é together with the chuck 4 is accommodated in the
above—mentibned,body cylinder 1 so as to be rotatable about the
axis. Further, in a situation where the mechanical pencil is
not in use {ornot inwriting state), the rotor 6 isbiased forward
by the action of the above-menticned spring member 18 through
the above-mentioned torque canceller 17, resulting 1in a
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-0033) On the other hand, when the mechanical pencil is used, i. e., when
the writing pressure is applied to the writing lead (not shown) protruding
from the pipe end 7, the above-mentioned chuck 4 retreats against the
- -bias force of the spring member 18. According to this operation, the rotor
oituSalso retreats in.the .axial direction. Therefore, the first cam face 6a
: Formed at ﬁ1e rotor 6 shown in FIGS. 1 and 2 engages with and meshes
100 3é/\ﬁith the above-mentioned first fixed cam face 13a. 00341 FIGS. 4(A) to
4(C) and FIGS. 5(D) and.5(E) are for explaining in order the fundamental
eration of a rotational driy hani ich rotatignally driv :
B By Aov Hichionot o aarE I EIES 4 and 2, refaaneg ="
when (TIETAL Pindcalep e ghove Denfignad wI iR s scemalcalita not
shown, an& at'8n& end face thereo? pper face in figures) the first cam
face 6a having a continuous sawtooth shape along a _circumferential
Show%ﬁre%ﬁgﬁ Tsu%rgr%gdglﬁ%mtk?e%s%gﬁé) of %I}ﬁgp' F%ﬁrlt %,ggir%ﬁa%%f?egggc%%dc nck
cam face 6b having a continuous sawtooth shape,along the
4 re iF@uan%f%re%%glléllrSg:ti B %r%nae% f?\?orﬁﬁe sﬁ%?%tg a r%pgrétntﬁe oiherer 1o
end face glfovﬁ\i_%gace in figures) of gckﬁ rotor.6. LOO@SA Pn the other hand
n Fl

"
509

Acconethéwn & ARRAB e first 18 fixed cam facesl%arﬁam:n%aé Soin the
continu
axial dirgg%fgw#xn ﬁ@?@%§§ggt@%e first cam face ba formed at

the rotor 6 shown in FIGS. 1 and 2 engages with and meshes with
the above-mentioned first fixed cam face 13a.
[0034]

FIGS. 4(A)}) to 4(C) and FIGS. 5(D) and 5{(E) are for
explaining in order the fundamental operation of a rotational
drive mechanism which rotationally drives the rotecr & by the
above-mentioned cperation. In FIGS. 4 and 5, reference numeral
& indicates the above-mentioned rotor which is schematically
shown, and at one end face thereof (upper face in figures) the
first cam face 6a having a continuous sawtcoth shape along a
circumferential direction is formed intc the shape ¢f a ring.
Further, similarly, the second cam face 6b having a continucus
sawtooth shape along the circumferential direction is formed
into the shape of a ring at the other end face {lower face in
figures) of the rotor 6.

[00325]
On the other hand, as shown in FIGS. 4 and 5, the first
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circumferential direction is also formed at a ring-shaped end face of the
upper cam formation member 13, and the second fixed cam face 14a
having a continuous sawtooth shape along the circumferential direction is
also formed at a ring-shaped end face of the lower cam formation -

'fixeéﬁggﬁeégéaT‘?§ﬁﬂ%¥¥§§‘9r;Sgﬂﬁgﬁyﬁ§a¥§%@86%ﬁpgﬁé%ﬂgQE%ng the

circumferential direction at” the first cam face 6a and the second cam facée

circéntl) if %.rrre‘aendcatattﬂedriogorcIcheofzi{St' f-éxeag lcsa (gn J%J?ije:gc? t_g){mg dra,{[ ﬁge—g%%eéed aend
cam %ormaﬁon member 13, and the second fixed cam face 14a formed at

the lower cam formatio mem%er 14 are each arranged fo have d fixed
22 glbstantall {he sare pich 0036] In adton, circe (0) shown by~
cam |r§eferenc_Le4$|g%lGC and drawn in the center of thwetrggqcrkgs |I!c§rlsn%%teed i

i . T ; ong the
[ES 47and 575 an indicator for ﬁ%i‘(l:%ﬁr?g rotational mov fofthe °

r 6. AJithoqgh the in%ication.shown by pne cir%Iea(Q) is gi\l/en in this

.ot ‘ / i
cmc%%?é?r%ﬁleerfl may ba arranged so that a plurality of indications are §l§1|t%t%ﬁ/d =no

pr%vi led along a circumferential direction. The indicator shown o
Face Qi eﬁsci)é’“h% GC(fﬁﬁncESDanm?o{tﬂ%\}v Igeunswr(;;r@ fo %ér;‘ervé anh ﬁ\?énrnf;%:o?astﬁr? rmed
state through the body ¢ Iin(jJerland the Jower ¢ mformatitin member ,

f %\%?g at dir eT:LOl’l at

AnTo UhGhieh  ardYorme {fansparent matefial  Other prefefted exkamples
cne £ SUuctures of this indicator ¢, will be described indetall Jater. 19.2987: the
rotor, the first fixed cam face 13a formed at the upper cam
formation member 13, and the second fixed cam face 14da formed
at the lower cam formation member 14 are esach arranged to have
substantially the same pitch.

[0036]

in additlon, circle (0O} shown by reference sign 6¢ and

drawn in the center of the rotor ¢ illustrated in FIGS. 4 and
54is an indicator for indicating rotational movement of the rotor
6. Although the indication shown by one circle (0O} is given
in this example, 1t may be arranged so that a plurality of
indications are suitably provided alecng a circumferential
irection. The indicator shown by reference sign 6c functions
to allow a user to observe an internal rotation state through
the body cylinder 1 and the lower cam formation member 14 which
are formed of a transparent material. Other preferred examples
of structures of this indicator 6c will be described in detaill

later.
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~ FIG. 4(A) shows a relationship among the upper cam formation member
* 13, the rotor 6, and the lower cam formation member 14 in the situation-

" where the mechanical pencil is not in use (or not in writing state). In this

- situation, by the - bias force of the spring member 18 shown in FIG. 3, the
- [OO'B second cam face 6b formed in the rotor 6 is brought into abutment with -

: e second fixed cam face 14a side of the lower cam formation member
1 unted at the body cylinder 1. At this time, the first cam face 6a on
tné Biove iierlioned for B 1S Al 110" BBoFe. B Shod i rhgd o= cam
cam face 13a are arranged to have a half-phase. (half-pitch) shifted :
o B raebeot L ohE e o the e i eSS4 dercR =mat -on
003?] FIG. 4(B) shows an initial sjituation where the writing pressure is , N
menbabolied to'the Writhity 1840 by Usé 3F the r%\%c?hé?ﬁc(%%jh%l Hnﬁﬁi%%éée}s Het
, as described above, the fator 6 compresses the above-mentioned spring
In URRmisEE 18%nd rBtrd¥aS it thHe 444 “directiohWwhile e EHUCK 4 retieats” Y “2¢

. Thus, the rgtor 6 moves to the upper cam formation member 13 side
blas pidihted Srthe odiP E;}ifh%é?i%“%@é@]ﬁes. & shbws Hsituatioh Wheté “ ¢

the writing pressure is applied to the Wri,tingRI)ead by use of the

cam fsthanical peRcifand theotdt e domes intoabtement witl thé thper™ & ¥+ th

~ cam formation 20 member 13 side and retreats. In this case, the first cam
the ﬁﬁgond fixed cam face 1ld4a side cf the lower cam formation

member 14 mounted at the body cylinder 1. At this time, the
first cam face 6a on the above-mentioned rotor 6 side and the
above-mentioned first fixed cam face 13a are arranged to have
a half-phase {(half~pitch) shifted relationship with respect tc
one tooth of the cam in the axial direction.

[(0038]

FIG. 4(B) shows an initial situation where the writing
pressure is applied to the writing lead by use of the mechanical
pencil. Inthis case, asdescribedabove, the rotor 6 compresses
the above-mentioned spring member 18 and retreats in the axial
direction while the chuck 4 retreats. Thus, the rotor 6 moves
to the upper cam formation member 13 side mounted at the body
cylindexr 1.

(00391

FIG. 4{C) shows a situation where the writing pressure 1s
applied to the writing lead by use of the mechanical pencil and
the rotcor 6 comes into abutment with the upper cam formation

20



6a formed at the rotor 6 meshes with the first fixed cam face 13a on the

"~ upper cam formation member 13 side. Thus, the rotor 6 is subjected to -
rotational drive corresponding to the half-phase (half-pitch) with respect to -
one tooth of the first cam face 6a. Further, in the situation shown in FIG. 4

. (C) , the sgcond cam fgceG on th(f above-mentioned rgtor@.sid and
membelr’ 13 s1de an %F res ?“ o thl ase, the lﬁs cam face
e "above-mentioned second Tixed cam face 14aaré arranged to have a

halfg)gas% (hc%lf-pitc OSQif d relationshi -tooth of the

- _ ith,respect to .on

ba * Emin the axial direction. &%T eSxt,W %Smesf?glvﬁsafn ﬁllti‘%?sittfaﬁ%nface
where drawing with the mechanical pencil is finished.and tf?F writin :
32 HlesSire 15 e wiling Tealh's feibabéd. I i case, he rofdf bhoves ~*°7

6 forw:%giin the axial. dir%ctigntb%loargggno Tghev%b0\(/:(30-3r:n]:engiorcljeddftgringtQ fhe
* Smemibiet 18- Fhius, the rblore movés to the idWer carm™ formation membeér

] 14 sid tth d linder 1. [0041] Furth .. FIG,. 5 \
haLE SR 8 At Ay E TRt i S e ar oA (g Fist

cam formation member 14 side and moves forward by action of the
cam L G entioHEtStihg HomBer T8, 11T hse 1RE Sekbnti tam fae) ¢ the

6b formed at the rotor 6 meshes with the second fixed cam face 14a on
SeCORL oRvRrLeanT fornation et 13 dhfE ThAS Sfe T6toP 6 i subjectéd ™ tne

again to the rotational drive corresponding to the half-phase 21

g .
2b oY fhgifpitchy BFohe ot of fhe“second am face 6 o~ ¢ o7 2nged to have

a half-phase (half-pitch) shifted relationship with respect to
one tooth of the cam in the axial direction.
(00401

Next, FIG. 5(D) shows an initial situation where drawing
with the mechanical pencil is finished and the writing pressure
to the writing lead is released. In this case, the rotor 6 moves
forward in the axial direction by action of the above~mentioned
spring member 18. Thus, the rotor 6 moves to the lower cam
formation member 14 side mounted at the body cylinder 1.
(0041

Furthermore, FIG. 5{(E) shows a situation where the rotor
6 comes into abutment with the lower cam formation member 14
side and moves forward by action of the above-mentioned spring
member 18. In this case, The second cam fTace 6b formed at the
rotor 6 meshes with the second fixed cam face 14a on the lower
cam formation member 14 side. Thus, the rotor 6 is sublected
again to the rotaticnal drive corresponding to the half-phase
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0042] Therefore, according to reciprocating movement of the rotor 6
(which is subjected to the writing pressure) in the axial direction, the rotor
6 is subjected to the rotational drive corresponding to one tooth (one
pitch) of the first and second cam faces 6a and 6b, and the writing lead

(nay A00rasned by the chuek 4is rotationally driven thraugh the chugk 4
(ha"'“f;ir%%a‘grﬁ/%el)ts O?/gta?ig"%al ‘drive e%avigr can be observed as the indicator 6¢
00 45% wn by circle (0) drawn in the center of the rotor 6 moves as described
a

ve. 0043] According to the mechanical pencil having the structure as

described above, each time the writing causes the, rotor 6_to recipracate :
: %fw Fore. . , e £t
in'the 5)%%P5IF€'C'[IO%‘(1:, the <riojtglgls %ﬁbjéggtgé M6 Ct>r<1:earojt"atijon]gl motion e

rotoSRRONANG 10008001 16 cam. B LePEaing 113 QRETAUANE axial

ISTO r’raefly riven stepwise. Therefore, 1t is possible to

, revent the, writing lead from locally .abrading as the writing. proceeds, and. .
dlre'ﬁ&%@brﬁ%&b@%& E;ﬁﬁéﬁﬁliy ehe réﬁﬁééonal %%1ve

%r 13 S% .
Olve the pro e boldhess 0 rawn line

and the thickness of the drawn line may.change ly. [0 44]?
COrrERREMTOLE, 5&&8%9@%%%% n!é)éh%n%;? %ﬁcipﬁ\%ﬁg tk%" Shckie axceond
described above thegnpe end 7 for guiding the 2% élvgtjlfnaqslggg %nyd che chuck

cam fﬁ%eﬁ&ﬁ%jéa’fr MAhe Badd 2 s fitted <2

4 is rotationally driven through the chuck 4 similarly. Its
rotational drive behavior can be observed as the indicator 6cC
shown by circle (O) drawn in the center of the rotor € moves
as described above.

[0043]

According te the mechanical pencil having the structure
as described above, each time the writing causes the rotor ©
to reciprocate in the axial direction, the rotor is subjected
to the rotational motion corresponding to one tooth of the cam.
By repeating this cperation, the writing lead ls rotationally
driven stepwise. Therefore, it i1s possible to prevent the
writing lead from locally abrading as the writing proceeds, and
it is also possible to solve the problem that the boldness of

the drawn line and the thickness of the drawn line may change

Furthermore, according to the mechanical pencil having the

structure as described above, the pipe end 7 for guiding the
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~ to the tip portion of the above-mentioned rotor 6 through the support
member 8 which functions as the intermediate member. Thus, as the
above-mentioned chuck 4 retreats and moves forward in conjunction with
the writing operation, the pipe end 7 moves in the same direction through
the support member 8. Therefore, if the writing lead reciprocates slightly
writiHefeihafter retérrad 162 “usHioR HelieR T in-snjunétion witiethe Wiitifgtted
operation, the pipe end for guiding the writing lead also moves in the
Lo thsmeidireefisn, wiereby rélative movementin dmeaxialb divectortiossgdt the
take place between the pipe end and the writing lead and an protrusion
SUPPRAGIHGIRE Writing Teaehfrérmnthe pipe ead cabe keptconstant {8048} mber .
Further, the pipe end 7 is connected with the above-mentioned rotor 6
Thusthreaghthessuppert Mrahiber s: Fhsy ivhén tise-weiting Ieattissubjectéd rward
to the rotational movement, the pipe end is also subjected to the
in cootationd hovemént Sinsilarlyl 56 thatthe pipeiend, 7 and the weitngdeadnove s
rotate together. 0046] Therefore, according to the mechanical pencil with
in thse saboveideoscribed stivictre citis pessiblerto solvesthe problem Tthatrefore,
when writing, the protrusion length of the writing lead protruding from a
11 tipaseremberior aklepipe e changes eachtinie 2GandetheaSerfeals ferred
the sense of uncomforting. Further, the lead
to as "cushion action™) in conjunction with the writing

operation, the pipe end for guiding the writing lead also moves
in the same direction, whereby relative movement in the axial
direction does not take place between the pipe end and the
writing lead and an protrusion length of the writing lead from
the pipe end can be kept constant.

[0045]

Further, the pipe end 7 is connected with the
above-mentioned rotor 6 through the support member 8. Thus,
when the writing lead is subjected to the rotaticnal movement,
the pipe end is alsgo subjected to the rotational movement
similarly, so that the pipe end 7 and the writing lead rotate
tbgether.

[0046]

Therefore, according to the mechanical pencil with the
above-described structure, it is possible to selve the problem
that when writing, the protrusion length of the writing lead

protruding from a base member or the pipe end changes each time
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can be prevented from being broken due to the lead scraping at the pipe
end, which is caused by the changes in the protrusion length of the
writing lead from the pipe end and it is also possible to solve the problem
that the paper surface is smeared by scraping of the lead. [0047] In
addition, with agT%Iication of the bias force of the above-mentioned

and to-HaEsphiRG mermbér 187he Aflintiearigrgie-eshcellBRE 7 Ritlicht he Lead
moves forward the rotor 6, generates a slide between a front end face of

can Rfe ¥iHUE cafceller 27 il B FeBrEricErace bt the abbve-hfcttioned #6ter g at
6 and acts so that the rotational motion of the above-mentioned rotor 6 ,

the E@éﬁ@ré%@éifby“?éb@ﬂtiér? oPﬁéﬁﬁﬁ%ir@’a@ﬁkﬁ] i§%@@%fedﬁoﬁb@eiﬁ§0tfu~“ﬂ@n

) transmitted to the spring member 18. [0048] In other words, since the:

Lengiorq@e cancelle I fofriied Syfindrically ististeipbsed Betveendhd © 1s also
above-mentioned rotor 6 and the spring member 18, the rotational motion

possppthe Bpoverenticiredrotdrlis Prévetited frony being thaHshiitted 16 thecared
above-mentioned spring member, and it is possible to solve the problem

by stz basketorsion (Sprihgastgue) of the spring member 18 occurs and
places an obstacle to rotation operation of the rotor 6. [00491 24 Further,

[ 00 f/the illustrated embodiment, as shown in FIG.

In addition, with application of the bias force of the
above-mentioned coil-like spring member 18, the cylindrical
torgue canceller 17, which moves forward the rotor 6, generates
a slide between a front end face of the torgue canceller 17 and
a rear end face of the above-mentioned rotor 6§ and acts so that
the rotational motion of the above-mentioned rotor 6 generated
by repetition of the writing action is prevented from being
transmitted to the spring member 18.

[0048]

In other words, since the torgue canceller 17 formed
cylindrically is interposed between the above-menticned rotor
6 and the spring member 18, the rotaticnal motion of the
abcve~mentioned rotor 1s prevented from being transmitted to
The above-mentioned spring member, and it is posgsible to solve
the problem that back torsion (spring torgue) of the spring
member 18 occurs and places an obstacle Lo rotation operation

of the rotocr 6.

100497



3, an annular groove is formed along a circumference side of the torque
canceller 17, and an 0-ring 19 made of rubber is fitted into the groove.
When the torque canceller 17 moves backward with application of the
writing pressure, the above-mentioned 0-ring 19 slides on an inner
circumference of the above-mentioned upper cam formation member 13

arftHacté' 86 as* to fungtion a8 A'damiper. B050] Snether wérklsS Bl te F1C6-
above-mentioned cushion operation against the bias force of the spring

37 2ttt 1B SHEWMC HEFIES 3T thete ArideSa feet of ickitter s rencke whefe ©f
writing, leaving a problem in bad feeling. Then, as shown in FIG. 3, the

the tRifgTRHRang8d didngd Eiréiintferehtigl sidé of the toFdtietandetidri t ted
17, allowing the above-mentioned dumper function which is used to

intorddiretkhe abbve-miértioned préiEmy 0054 796 L6 Shéws T fholea c kward
structure of the mechanical pencil provided with the above-mentioned

withfigietidn Cardlies sedorid Hall’ Is-érlag edrarisshoin in G 7oRGnEgntioned
FIG. 6 illustrates a left half portion in section with a side elevation and

O-rippe, Zflustradestieim seetion. WFIGSNE@Kd 7, diké efefehcansigns oL  the
indicate like parts that are typically shown in each drawing as already

abovdestribed cO052] RERASISHoWh ifi FIGSL6 and7ea knsck Barr2iforned so as

to function as a damper.
(0050}

In other words, during the above-mentioned cushion
operation against the bias force of the spring member 18 shown
in FIG. 3, there arises a feel of "clatter” or "click" when
writing, leaving a problem in bad feeling. Then, as shown in
FIG. 3, the O-ring 19 is arranged along a circumferential side
of the torgue canceller 17, allowing the above-mentioned dumper
function which is used to reduce the above-mentioned problem.
[0051]

FIG. 6 shows the whole structure of the mechanical pencil
provided with the above-menticned function, and its second half
ig enlarged and shown in FIG. 7. Further, FIG. © illustrates
a left half portion in section with a side elevation and FIG.
7 illustrates 1t 1n secticon. In FIGS. 6 and 7, like reference
signs indicate like parts that are typically shown in each
drawing as already described.

10052
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cylindrically is accommodated between the body cylinder 1 and the lead
case 3 inside the rear end side of the body cylinder 1. The knock bar 21
is arranged to be biased rearward at its front end portion by a coil-spring
member 22 arranged between a rear end portion of the above-mentioned
stopper 16 and the knock bar itself. Further, it is arranged that a cylinder

bty 2325 Which a €23 is teGfafly formed at'd'rdaf emdortion of 0<me

_the body cylinder 1 is fitted into the body cylinder 1 and the » ;
oy Lingsvémehtionéd kREEKBATPLHE Préenté&om droftGding “towardthet &1
rear end side of the body cylinder 1 by a step portion $23b formed inside
the YRa6)ImdEEbAdy 254 48 shown i BIG 7 A[0D5SETRE rédt @nd PTGy of nder
the above-mentioned knock bar 21 is arranged to project a little farthgr o
1. Thdn §resr'enttportion 1ot the aBoE:mentiondd Bylmaerbd®F235 and%n 1t
eraser 24 is accommodated in an inside space at the rear end portion of
£ ronthe aBove-hertidned khotR bar E FuitheF TRE RAockcover 28 %ftfick et veen
constitutes the knock part so as to cover the above-mentioned eraser 24
a regrdetachdbiy provided sodstoToveEa periieter Side SGfARE Fear ghgand the
portion of the knock bar 21. [0054] On the other hand, as shown in FIG. 7,
knock Wrting lead L feeding icle 27 having & diametel Stalled than anliakste r body
diameter of the knock bar 21 is formed immediately before the rear end .
23a DB poriioh ip theknotk Bar 21.8shoWwWr i PIGI Y65 drrafigedend portion
of the body cylinder 1 is fitted into the body cylinder 1 and
the above-menticned knock bar 21 is prevented from protruding
towards the rear end side of the body cylinder 1 by a step portion
23b formed inside the cylinder boedy 23a as shown in FIG. 7.
10053]

The rear end portion of the above-mentioned kncck bar 21
is arranged to'project a little farther than a rear end portion
of the above-mentioned cylinder body 23a, and an eraser 24 1s
accommodated in an inside space at the rear end portion of the
above-menticned knock bar 21. Further, the knock cover 24 which
constitutes the knock part so as to cover the above-mentioned
eraser 24 1s detachably provided so as to cover a perimeter side
of the rear end portion of the knock bar 21.

{00541
On the other hand, as shown in FIG. 7, a writing lead

feeding hole 27 having a diameter smaller than an inner diameter

of the knock bar 21 is formed immediately befcre the rear end
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that a front end portion of the above-mentioned feeding hole 27 faces a
rear end portion of the above-mentioned lead storage 3 to have a small
gap G. In other words, in this embodiment, the lead storage 3 is not
mechanically connected with the above-mentioned knock bar 21 but

separated in the position of the above-mentioned gg G. [0055] In the

POt HRgvé Strurfur  WhENTRE Knock opBratsH St the e-entioréd RAGEK 94

cover 26 is carried out, it acts so that the front end portion of the ‘
that aBovdiAfntiGRED RN RoIE 27 tEomESmte abtithen Witk thesraar 8fd 1oL
portion of the lead storage 3 through the knock bar 21 so as to inch the
27 Lqesdstorage s %@Wa?@,r%hﬁﬁamﬁw%ﬂ% aBGtHent Therdbyf ds destrifed © 29 ¢
above, the chuck 4 moves forward and operates to inch the writing lead
3 to oy Gt tite SipeehddZ THen, ohftelRaEiRY tHE AbG\e-mentibred ﬁl?%&dmentr
operation, the knock bar 21 is retreated by action of the spring member
the 22 ahd BICKTOER bar 215is REIH b HE Step portibr 236 fofied hsité the the
cylinder body 23a which supports the clip 23. [0056] According to the
abovenrg@ifelsy deschibed absve, sifcdthe §ap &8 iGithdd bétivednfd tion of
front end portion of the writing lead feeding hole 27 formed on the rear
the apeEide®t Helkivtk Bar21%nd the rear end portion of the
above-mentioned lead storage 3, the rear end portion of the lead case 3
[00>8des not impact 27 on the front end portion of the above-mentioned
feeding hole
In the above structure, when the knock operation of the

above-mentioned knock cover 26 is carried out, 1t acts so that
the front end portion of the above-mentioned feeding hole 27

comes into abutment with the rear end portion of the lead storage

3 through the knock bar 21 so as to inch the lead storage 3 forward,
maintaining the abutment. Thereby, as described above, the

chuck 4 moves forward and coperates to inch the writing lead out
of the pipe end 7. Then, on releasing the above-mentioned knock
operation, the knock bar 21 is retreated by action of the spring
member 22, and the knock bar 21 is held by the step porticn 23b
formed inside the cylinder body 23a which supports the clip 23.

[0056]

According to the structure as described above, since the
gap G is formed between the front end portion of the writing
lead feeding hole 27 formed on the rear end side of the knock
bar 21 and the rear end portion of the above-menticned lead

storage 3, the rear end portion of the lead case 3 does not impact
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27 in the case of the retreat operation of the chuck 4 and the lead case 3
when writing. In the presence of the above-mentioned gap G, the rotation
operation of the lead case 3 caused by the above-mentioned rotational
drive mechanism is not transmitted to the knock cover 26 side. [0057] In
other words, even if the knock cover 26 is rotated by a finger etc., the
or thétafié Bperation ROHot trmshitted (o thE “ABoVETENtioREd rotafichald o -e
. drive mechanism through the lead case 3, and it isgjossible to solve the
27 Liproblentthatesdesdife T6tatibr bf Kok EovVEr 26 mayplacetart and the
obstacle to the rotational drive mechanism. [0058] Further, formation of |
lead pe HhovEniéntichddigap G ddh'sofié iR problemttidt e Fan&ion ot thered

above-mentioned rotational drive mechanism for rotationally driving the
g2p Guritingdedd is* StoppediRiteh the atovelméntiched KdER covepe ed by the
projecting at the rear end portion of the body cylinder is in contact with
abovgomathing? [0059]N&%t: Pl '8 SRoWS aRi examplest d Striéthrd Alsien t ted
the rotational drive state of the rotor 6 is illustrated with respect to the
to thfechaniedl pentitin accofddffce with the present invention. In addition,
FIG. 8 illustrates the rotor 6 and the 28 support member 8, not in section,
[CO§/a similar situation as

In other words, even 1f the knock cover 26 is rotated by
a finger etc., the rotation operation is not transmitted to the
above-mentioned rotational drive mechanism through the lead
case 3, and it is possible to sclve the problem that excessive
rotation of the knock cover 26 may place an obstacle to the
rotational drive mechanism.

[0058]

Further, formation of the above-mentioned gap G can sclve
the problem that the function of the above-mentioned rotaticnal
drive mechanism for rotationally driving the writing lead 1s
stopped when the above-mentioned knock cover 26 projecting at
the rear end portion of the body cylinder is in contact with
something.

(00597

Next, FIG. 8 shows an example of a structure in which the

rotational drive state of the rotor § is illustrated with respect

to the mechanical pencil in accordance with the present

invention. In addition, FIG. 8 illustrates the rotor & and the
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already described with reference to FIG. 1. in FIG. 8, like reference signs
indicate like parts that are shown in FIG. | and the description thereof will
not be repeated. [0060] An example shown in FIG. 8 illustrates a
wedge-shaped notch (with the same reference sign 6c¢ as that of

indicator) which_serves as the indicator and is provided by cuttinﬁgaway a

SUPPHaR BIARE $Ecohd dat fakB 6B5A thefotor 67 The Strifctarélof e t6tor 87 5
itself shown in this example is illustrated with a front view in FIG. 9(A). It
alreadyo&iié tofofi dipltraliffdiewedysishdpet otchks 6 the G- B¢ Like
circumferential direction, as needed. Further, the above-mentioned notch
refepgah b ldhserved frorm the ektefioP thidughthé body ylitter? ahd the ©- 1
lower cam formation member 14 which are formed of the transparent
and Rieteridt 0061 TRES, i theSolor 61 the Wédgetshapgl #dichbe which is
comparatively large sized is formed as the indicator, so that a part cut in
[00¢ke shape of a wedge may move in the circumferential direction as the
rotor 6 rotates, whereby a user can recognize that the writing lead is
subslyEretdtiohall§ riveniwhiehGCwritind. (0062 fi-this Tasediit s ddsirapfe notch
that a portion in which the 29 above-mentioned notch 6-_ is provided and
(wit} poorpwhieh jeference sign 6c as that of indicator) which
serves as the indicator and is provided by cutting away a part
of the second cam face &b in the rotor 6. The structure of the
rotor 6 itself shown in this example is illustrated with a front
view In FIG. 9({A). It is possible to form a plurality of
wedge-shaped notches 6c¢ in the circumferential direction, as
needed. Further, the above-mentlioned notch 6c can be observed
from the exterior through the body cylinder 1 and the lower cam
formation member 14 which are formed of the tTransparent
material.
[CO6T]

Thus, in the rotor €, the wedge-shaped notch &c which is
comparatively large sized 1s formed as the indicator, so that
a part cut in the shape of a wedge may move in the circumferential
direction as the rotor 6 rotates, whereby a user can recognize
that the writing lead 1s surely rotationally driven when
writing.

[G0BZ]

In this case, it is desirable that a portion in which the
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exposed through the above-mentioned notch are each formed by a
two-color molding method, so that the above-mentioned notch portion
and the portion exposed therethrough are arranged to be different in
color. [0063] In other words, as shown in FIG. 9 (A) , a cylinder body 62
which constitutes the rotor 6 and is long in the axial direction and a larger

o

abov YriRéterportien B Whichis forfedtin the'sitet “therfeof i formithé firsE"  *
cam face 6a and second cam face 6b are molded by way of the two-color

- exXPOHfelding RTStHSd, 'Sothats RfeTBRCOldH Ut tHEthatariak 6f thé eylindermed by
body 62 is exposed to the cut-out portion of the notch 6¢ formed at the

& tviarger giamieterpdiior 81 b, five fndficatdree éoistifttatf by thé Retchotch
can be shown clearly. 0064] FIGS. 9(B) and 9(C) each show examples in

portivhichethe fotdtionalr drivel staterst IR rotdrre i dimtariilldstfatéd bynasd to
means of the rotor 6 itself. In other words, FIG. 9 (B) shows that

be deRaracrRrs (A, B, @dTin the drawing) are displayed, for example by
printing, along the circumferential direction of the larger diameter portion

(00681 so as to serve as the indicator 6¢. FIG. 9(C) shows that the triangular

indicator 6c is provided for the larger diameter portion 61 by way of laser
belim midehining,t fbt examplédnithéexahiple 8Héwn i FIG . 9(C)abovedy ©2

a 30 plurality of triangular indicators 6¢ may be provided along the
which constitutes the rotor 6 and is long in the axial direction

and a larger diameter portion 61 which is formed in the center
thereof to form the first cam face 6a and second cam face 6b
are molded by way of the two~color meolding method, so that a
different color of the material of the cylinder body 62 is
exposed to the cut-out portion of the notch 6o formed at the
larger diameter portion 61. Thus, the indicater 6c constituted
by the notch can be shown clearly.
[0064]

FIGS., ©(RB) and 9%(C} each shcw examples in which the
rotaticnal drive state of the rotor 6 1s similarly illustrated
by means of the rotor 6 itself. In other words, FIG. 9(B) shows
that characters (A, B, and C in the drawing) are displavyed, for
example by printing, along the circumferential directicn of the
larger diameter portion 61 so as to serve as the indicator 6c.
FIG. 9{(C) shows that the triangular indicator €c is provided
for the larger diameter portion 1 by way of laser beammachining,
for example. In the example shown 1in FIG. 9(C) above, a
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circumferential direction as needed. Alternatively, the indicator 6¢ may be
provided not only by the above-mentioned laser beam machining but also
by other surface treatments including engraving, for example. [0065] In
addition, as shown in FIGS. 9 (B) and 9 (C) , when forming the indicator
6¢ by way of surface treatment including printing or engraving etc. it is
plur@ééigab@ﬁh%ﬂ?eqaaw&&ﬁbﬁ%%Foﬁd%lassé &s't6 ¥hafige diong s fofatiohal © ¢
~circumferential. direction as with the example shown in the drawing. In “
1 e Wibrds 2accstding 15 #ilexampléstiohin-in FIGSTE@) and oty (it e
~ becomes possible to indicate the rotation state of the rotor more clearly, . )
indiggedmparedwith tfe EdseWhére the indicator that d6&s AGtThange ™ t+oned
along the rotational circumferential direction is formed in the shape of a
Lasekripe For ekdfiplé: 10066 FIG . 2HPshows atzt "Eanothier eraifiplé bfa trents
structure which indicates the rotational drive state of the rotor 6, and the
inclystdig itgsleis showh withod pErépB&tive view in FIG. 10. In this example,
the larger diameter portion 61 is provided with a plurality of slit-like
[ 00 @etches 6¢ in such a way that portions of the second cam face 6b in the
rotor 6 are cut away, thus forming the indicator. [0067] 31 Also in the
examplédhbwalin A6, A00tHe éylinder body (B! and 8(C), when forming

the indicator 6c by way of surface treatment including printing
or engraving etc., 1t is desirable that the indication 1is
provided so as to change along a rotational circumferential
direction as with the example shown in the drawing. In other
words, according to the examples shown in FIGS. 9({B) and 38(C),
it becomes possible to indicate the rotation state of the rotor
more clearly, as compared with the case where the indicator that
does not change aléng the rotaticonal circumferential direction
is formed in the shape of a stripe, for example.
[0066]

FIG. 10 shows still another example of a structure which
indicates the rotational drive state of the rotor ©, and the
rotor 6 itself is shown with a perspective view in FIG. 10. In
this example, the larger diameter portion 6l is provided with
a plurality of slit-1ike notches b6c in such a way that portions
of the second cam face 6b in the rotor 6 are cut away, thus forming
the indicator.

[0067]
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62 and the larger diameter portion 61 are molded by way of a two-color
molding method, so that a different color of the material of the cylinder

body 62 is exposed to the cut-out portion of the slit-like notch 6c¢. Thus,

the indicator 6¢ constituted by the notches can be shown clearly. [0068]
Although each indicator 6¢ as described above is formed,_at the larger .
diaméter poriidit 6 £ o e rbtor &0 tis ifdicatdt 6¢ %ay%éepr%%%g§§rra body
part of a component accommodated in, the body cylinder_1 which is

62 angtaliGRallyrven inteAddking: with Totatitn 6Hhd T6tof and Bk indichfor ©F 2

can be observed through the above-mentioned body cylinder made of the

two-gahsparBmtifateRal"6069] For 8xamprrin ‘"i‘heaé)&%?p‘ig Qhowir mFIGe" the
6 and 7, a grid-like (for example) indicator is formed in which white and

mat e pferk s6ifd porfiorfsvard Arfahgé diterfately Sit theRMTiRe cir€umféfentd of 2t
the lead case 3, and the knock bar 21 is formed _of the transparent.

port qndteriaf, sbtRatihe indichto provided f6F the entire eircuffferehce 6Fthe ™ ©©
lead case 3 can be observed through the body cylinder 1 and the knock

cons a2t erhusythe funtidi Sifar @ thBse MR Bxampres shown in
FIGS. 8 - 10 can be achieved. [0070] 32 As is clear from the above

[ 00 ®escription, according to the

Although each indicator 6c as described above 1s formed
at the larger diameter portion 61 of the rotor &, this indicator
6c may be provided for a part of a component accommodated in
the body cylinder 1 which is rotaticonally driven interlocking
with rotation of the rotor and the indicator can be cobserved
through the above-mentioned body cylinder made o©f the
transparent material.

[0069]

For example, 1in the example shown in FIGS. & and 7, a
grid-like (for example) indicator is formed in which white and
black sclid portions are arranged alternately at the entire
circumference of the lead case 3, and the knock bar 21 is formed
of the transparent material, so that the indicator provided for
the entire circumference of the lead case 3 can be observed
through the body cylinder 1 and the knock bar 21. Thus, the
function similar to those in the examples shown in FIGS. 8 -
10 can be achieved,

[0070]
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mechanical pencil in accordance with the present invention, it is arranged
that the indicator is provided for a part of the component accommodated
in the body cylinder which is rotationally driven interlocking with the rotor
or the rotation of the rotor and the above-mentioned indicator can be
observed through the above-mentioned body cylinder made of tlée
trdrispareritiRaterial tHus 86taming the Grigiral dpefationdl eftéaakd =° the
described in the column of the above-mentioned "effect of invention". 33 _
me ch @ AMS A mechAnidal Berdr 5 farfyed to'grésp ah Téleasd ASriting™ *©
. lead by reciprocation of a chuck provided in a body cylinder so as to inch
ls agamiifihgBad iovard: itwhith Said chugk € hefFwitti saidfsody ©F =he
cylinder so as to be rotatable about an axis in a situation where the chuck
compgaaps saflWRIAGIEAd: ©4 rotational dfive rEEhanisY is'gtovided Whére® 9
a rotor is_retreated and moved forward by writing pressure of said writing
rotajeadthrbul'Said BRuéK 86 st S&ibBteris fofatisnafly ariven, dhg rotation
rotational motion of said rotor is ‘transmitted to said writing lead through
of tRAIFEHTK, BR&radieriZedH AatanIndie&or iSprovied ford Baﬁeof%%s erved
component accommodated in the body cylinder which is rotationally

throgglen TMérlocKigRitiREaid F61OF 8 rot&tion of $¥igirofef fand'salg ©F the

indicator can be observed through said body cylinder made of a \
trangaRsparéntihaterap L, thus obtaining the original operational

affect as described in the column of tThe above-mentioned "effect

of invention®.
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[2] The mechanical pencil as claimed in claim 1, characterized in that said
indicator is formed by way of surface treatment including printing or
engraving, or of a notch. [3] The mechanical pencil as claimed in claim 2,
characterized in that said indicator is formed by way of surface treatment
including printing or engraving, and indication is provided so as to change
along a rotational circumferentialdifettion. 34 [4] The mechanical pencil
as claimed in claim 2, characterized in that said indicator is formed of the

[17 notches poRibhde BE hrovided Mithdsiu ok 2Rl & portiGn ffps @ writing
exposed through said notch are each formed by a two-color molding o
Leadnfethdde SoPthatthe puiticht hé\/iﬁ@%ﬁﬁ notchardtfe b%rtfbn%éﬁsé:d/ Linder
therethrough are arranged to be different in color. [5] The mechanical !
5O apendil ds'dlainfetfin dahyone’ot cleffs! 1704 Tharactetized irfthafgaitl cnucx
‘ rotor which constitutes said rotational drive mechanism is formed into the
is hghape'ofdfing s fitst ahtl decond- éaifi dcesCare TespedtivelyFomiedratt about
one end face and another end face of the rotor in an axial direction, and
an afiist aritl detohd fixdd canfagEs abé provided Whichcdres akrdnted onsaigcad
body cylinder side so as to face said first and second cam faces, 1
a roegpectively, said-first éam fare if the Ying RKapedidtor 18 rdaght iftetor 15
abutment with and meshed with said first fixed cam face by retreat o
ret reperation bf saiierudkoBrway df saitkwitigd préssire shd thes sdcbrr 1t 1ng
cam face in said ring-shaped rotor is
lead through said chuck so that said rotor 1s rotationally driven,
and rotational motion of said rotor 1s transmitted to sald
writing lead through said chuck, characterized in that
an indicator 1is provided for a part of & component
accommedated in the body cylinder which is rotationally driven
interlocking with said rotoxr or rotation of said rotor, and said

indicator can be observed through said body cylinder made of

a transparent material.

[2] The mechanical pencil as claimed in claim 1, characterized
in that said indicator is formed by way of surface treatment

including printing or engraving, or of a nctch.

{3] The mechanical pencil as claimed in claim 2, characterized
in that said indicator is formed by way of surface treatment
including printing or engraving, and indication is provided so
as to change along & rotational circumferential direction.
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brought into abutment with and meshed with said second fixed cam face
by releasing said writing pressure, and the second cam face on said rotor
side and said second fixed cam face are arranged to have a half-phase
shifted relationship with respect to one tooth of a cam in the axial
direction in a situation where the first cam face on said rotor side is

4] mMéEshat S5kt SaidHstixed cam facd Gd the first cam facd dh3ald™  + 724

rotor side and said first fixed cam face are arranged to have the
in thaff-piase shiffttitisnstiphwitiedpact tbishetobth” of the Canh irPthe™° P&

axial direction in a situation where the second cam face on said rotor side
providipdshedwitls dait seeond:fiket canFrage: J[QHI' Hemegh&rieal TJ%F}CFFQSI ough

claimed in claim 5, characterized by comprising a spring member for
52 10 phi@irgthe SEcarithéan F40eE Of 5id Hing ehaped FotoPTRte ot AmBREIIE

said second fixed cam face and bringing the second cam face and the
that sédehd AREd car fagd idMesiFivith BAATEthériA a'sitBiatfohihere s&igrosed

writing pressure is released. [7] The mechanical pencil as claimed in
therglhi 6UucHaractérized: iri'thata ¥6tqbée cancellerwhieh isfofified © -

cylindrically and generates a slide between itself and a rear end portion of

said rotor is interposed between the rear end portion of said rotor and

said spring member so as to prevent the rotational motion of said rotor
(5] fohebaiag ransmittedt6 Baitl 'sprifg fiemberc 3n any one of claims 1
to 4, characterized in that said rotor which constitutes said
rotational drive mechanism is formed into the shape of a ring,
first and second cam faces are respectively formed at one end
face and another end face of the rotor in an axial direction,
and first and second fixed cam faces are provided which are
arranged on said body cylinder side so as to face saild first
and second cam faces, respectively,

said first cam face in the ring-shaped rotor is brought
into abutment with and meshed with said first fixed cam face
by retreat operation of sald chuck by way of said writing
pressure, and the second cam face in said ring-shaped rotor is
brought into abutment with and meshed with said second fixed
cam face by releasing sald writing pressure, and
the second cam face on said rotor side and said second fixed

cam face are arranged to have a half-phase shifted relationship

with respect to one tooth of a cam in the axial direction in

a situation where the first cam face on salid rotor side is meshed
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with said first fixed cam face, and the first cam face on =said
rotor side and saild first fixed cam face are arrangsed To have
the half-phase shifteﬁ relationship with respect to one tooth
of the cam in the axial direction in a situation where the second
cam face on sald rotor side is meshed with said second fixed

cam face.

[6] The mechanical pencil as claimed in claim 5, characterized
by comprising a spring member for biasing the second cam face
of said ring-shaped rotor into abutment with said second fixed
cam face and bringing the second cam face and the second fixed
cam face tomesh with each other inasituation where saldwriting

pressure is released.

[7] The mechanical vencil as claimed in c¢laim 6, characterized
in that a torque canceller which is formed cylindrically and
generates a slide between itself and a rear end portion of said
rotor is interpcsed between the rear end portion of said rotor
and said spring member so as to prevent the rotational motion

of said rotor from being transmitted Tc said spring member.
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