SPECIFICATION MECHANICAL PENCIL TECHNICAL FIELD [ 0301] The present invention
relates to a mechanical pencil which can rotate a writing lead (refill lead) by writing pressure.
BACKGROUND ART [0302J 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 perpend cular to
a writing side'age), but used in a situation where the body cylinder is somewhat inclined toe writing
side. In the case where the body cylinder is thys 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
abrade (paytialy wear).as thg.writing proceeds. Further, not only the drawn line changes in boldness,
but also there arises a phenomenon 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]

TECHNICAL FIELD

[000L ]

The present invention relates to a mechanical pencil which
can rotate a writing lead (refill lead) by writing pressure.
BACKGROUND ART
[0oo2;]

In the case of writing with a mechanical pencil, it is
generally often the case that the mechanical pencil is not used
in a situaticon where a pody coylinder ls perpendicular to a
writing side (page), bubt used in a situation where the body
cylinder is somewhat inclined to the writing side. In the case
where the body cylinder is 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

&)

abrade (partially wear) as the writing procsed Fuerther, not
only the drawn line chénges in boldness, but also there arises
a phenomencn that the drawn line changes in thicknass {(drawn
line becomes thin} as the writing proceeds, since a contact area
0Ff the writing lead changes with respect to the writing side.
[C003]

In order to avoid the above-ma=ntioned problem, when ths

writing 1s carried out with the body cylinder being rotated,



In order to avoid the above-mentioned problem, when the the_ it is possible to avoid such a problem
that, as described 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 cylinderbeingrotated, there arises a problem__in that operation ofre-holding the body cylinder is
required while the writ proceeds, leading to considerable reduction in writing efficiency [00041 In

that case, tisnotimpossihle Lo wille dowinoy:ee-olding the Body. ylinder andrafa 0., Jtn a;stepwise
manner, in the case where exterior of the body cylinder is formed to be cylindrical. However, in the

case of theJmechanicakpengil, whose.exterior may nof be. cylindrical and wh jch.may he designed to

have a projection in the middle or which is a side-knock-type mechanical pencil, it is difficult to wri e by

re-holding thechodyrcylindey o berotated in astepwise-manner.as described abeve.,[0005], . In
coder to solve such a problem, as described above, patent documents | and 2, etc., disclose a.

mechanicalpencil arranged suchithat achuhk,for griping awi.ting lead,may:he.retreated by writing
pressure, and having a rotational drive mechanism in which the above-mentioned writing lead together
with the abeve-mentiones chuek is-rotatediby-way:of the fetreat -0PeMAtioN.« hat cperation

of re-holding the body cylinder is reguired while the writing

proceeds, leading to considerable reduction in writing

efficiency.

0004

In that case, 1t is not impossible to write down by

re~holding the body cylinder and rotating it in a stepwise manner,
in the case where exterior of the body cylinder is formed to
be cylindrical. 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 is a side~knock~type
mechanical pencll, it d1s difficult to write by re~holding the

body cylinder to be rotated in a stepwise manner as described

abhove.

In order to solwve such a preblem, as described above,
patent documents 1 and 2, etc., disclose a mechanical pencil
arranged such that a chuck for gripping & writing lead may be
retreated by writing pressure, and having a rotaticnal drive

mechanism in which the above-mentioned writing lead together

with the above-mentioned chuck is rotated by way of the retreat



Patent Document 1: Japanese Patent No. 3882272 Patent Document 2: Japanese Patent No.
3885315 DISCLOSURE OF THE INVENTION Object of the Invention [0006] Incidentally,
according to the mechanical pencil disclosed in the above-mentioned patent documents 1 and 2,
vertical projections and vertical recesses are arranged alternately in a body cylinder, and 8 cam
partformed annularly which has slopes each being across the vertical projection and recess. Further, a
rotor having fosmeeitbereon projections at intervals in a circumferential direction is accommodated in
the body cylinder. By retreating the writ_ lead greatly, the above-mentioned rotor is pushed upwards,
and the projection ettherrotarpasses over thearertieal projection:-formed at thre above-mentioned cam
part in the body cylinder and falls into the next vertical recess via the above-mentioned slope, to
thereby rotate the retare - canjunetioncwith thie rotaticre ofthe abovesmetianesirotor, the writing lead
is rotationally driven. [0007] According to the above-mentioned mechanical pencil, when the rotor
is rotated, theris@sprobleh it Hiat they @xitiigfead needs to have a large enough retreat stroke to
allow the 3

Ohject of the Invention

[co0e]

Incidentally, according to the mechanical ©pencil

discliosed in the above-mentioned patent documents 1 and 2,

vertical preojections and vertical recesses are arranged

alternately in a body cylinder, and a cam part is formed

annularly which has slopes each being across the vertical

protection and recess., Purther, a rotor having formed thereon

projecticons 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 above-mentioned cam part in the body cylinder and

falls into the next wvertical recess via the azbove-mentioned

slope, to thereby rotate the rotor. In coniunction with the

rotation of the above-mentioned rotor, the writing lead is

rotationally driven.

Bcocording to the above-mentioned mechanical pencil, when
the yotor i1s rotated, there is a problem in that the writing

lead needs to have & large encugh retreat stroke to allow the



projection on the rotor side to pass over he vertical projection formed in the body cylinder. For this
reason, in the case where the lead is partially worn due to the writing, a particular operation is required
to apply the pressure which is greater than the usual writing pressure to the writing lead to retreat the
rotor within the body cylinder, so that the projection on the rotor side may pass over the
above-mentioned vertical projec on formed in the body cylinder. Since it is necessary to carry out the

operation relatively-frequentlyeach time.the lead wears.nartially, there remains a prohlem of reduction

in writing efficiency. [00081 Then, in order to solve the problem with the mechanical pencil

disclosedi_ patent documgnts 4. andz, abave the applicant bas filed,an appligation, (Japanese Patent
Application No. 2006-156252) for a mechanical pencil in which the writing lead is rotationally driven by

way of slight retreat and advanee astion, (heseinatier, referred 4o as s action) of thewriting lead when
writing. [0009] In the mechanical pencil in accordance with the above-mentioned application, first

and second-gan faces-are fespectivelyformed gt one-end face andanotherend tace,of the rotor
which is formed cylindrically. The above-mentioned first cam face is brought into abutment with and

meshed with:esfirst Hfixegseam faee by:theretreaon of the ahove-mentioged satorhy way of ywiting
pressure.Further, the above-mentioned second cam face is brought into abutment with and meshed
with a second éixed icam facerhiynthenadvante actibhrafdhe retor byaeleasingtheweiting: pressure.
[0010]

the roter side may pass over the above-mentioned vertical

prejection formed in the body cylinder. Since it is necessary

to carry cut the operation relatively freguently each time the

lead wears partially, there remains a problem of reduction in

writing efficiency.

[0008]

Then, in order to solve the problem with the mechanical
pencil disclosed in patent documents 1 and 2 above, the applicant
has filed an application (Japanese Patent Applicaticn No.
2006~156252) for a mechanical pencil in which the writing lead
is rotationally driven by way of slight retreat and advance

4

action (hereinafteyr, referred to as cushion acticn) of the
writing lead when writing.
[0008]

In the mechanical pencil in accordance with the
above~mentioned application, first and second cam faces are
respectively formea at one end face and another end face of the
rotor which is formed cylindrically. The above-mentioned first

carm face 1s brought into abutment with and meshed with a first

4



Itarranged thattheabove-mentionedcams reciprocatingly mesh with each other so as to rotate the rotor
step by step in one direction and the rotational motion is transmitted to the writing lead through the
chuck which grips the writing lead. [0011] According to the above-mentioned structure, by setting
an amount of retreat (amount of cushion action) of the writing lead when writing to around 0.05 to 0.5
mm, it is possible to rotationally drive the writing lead step by step, to thereby provide a mechanical

pencil which does, not reduce the writing efficienc,.. but s excellent in pracice, {00121 . . Ingidentally,

in the mechanical pencil with the above-mentioned structure, since the writing lead causes the

above-mentigne,cushjon gction; when.ing, thas beenxcanfirmed that the inventors.trial prodyction and

ve f cation result show that a particular sense of uncomforting occurs. In particular, in the case where a
CO!'jSp”ng raember '%Q%?@W@&Q@ %@Hﬁﬁ?ﬁ@eﬁpﬁ?ﬁm@@m MQ&%’H@%J%@Y@WW:E@'G% the
writing pressure, there often arises a feel. of “clatter" in the cushion action of the writing lead. Erther,
there also arises @-feel ¢f: ‘click"nthe returniaction by:the-abovementioned:sprng member,

releasing the wrilting pressure.

It is arranged that the above-mentioned cans
reciprocatingly mesh with each other so as to rotate the rotor
step by step in cone direction and the rotational moticn is
transmitted to the writing lead through the chuck which grips
the writing lead.
rogil)

LAocording to the above-mentioned structure, by setting an
amount of retreat (amount of cushicn action) of the writing lead
when writing to around 0.0% to 0.5 mm, it 1s possible to
rotationally drive the writing lead step by step, to thereby
provide a mechanical pencil which does not reduce the writing
efficiency but is excellent in practice.

[0012]

L

Incidentally, in the mechanical penczil with the
above-mentioned structure, since the writing lead causes ithe
above-mentioned cushien action when writing, it has besen
confirm@d.thaf.the inventors' trial production and verification

result show that a particular sense of uncomforting occurs. In

particular, in the case where a coll-spring member is used which



[0013] The reason may be that when a certain load (writing pressure) is applied to the writing
lead, there arises the cushion action suddenly. Further, a speed of the return action by the
above-mentioned spring- member when the writing pressure is released is high. For this reason, there
arises an action in which the tip (writing lead) of the pencil follows the writing side at the moment when
the pencil is taken off the writing side. Therefore, when writing operations, such as so-called jump,
release, etc-are £ared oyt shere-arises-a phepemenonthat the weriting geesnotdinishsnraydesired
position where the tip of the pen is supposed to be taken off. It is thought that these may
synergistically caunse the, abeve-mentionedrparticularsenserafauncomfosing. §30¥4] 1 = « « brorder to
reduce the above-mentioned particular sense of uncomfor ing, it has been confirmed that improvement
effects are semewhat:ofitainedshy: devisirg the: pencit,isuchl as suitably :setecting-a sprng ‘constant,
changing a set load etc. However, it is difficult to obtain a sufficient effect of reduction in the
above-mentioried:sense of uacomidrtinteihiatghgeiof suchedevisé u[00153 Theé gpresentinvention
arisesin viewofthe above-mentioned problems with the mechanical pencil which rotationally drives the
writing lead®dyoway- nEthieicushibreactiong anergims at providing the mechanical pencil which can
effectively reduce the above-mentioned sense of uncomforting generated in conjunction with the
above-mentiérted:¢ushion action. MEANS TO SLOVE THE PROBLEMS

The reason may be that when a certain load (writing
pressure) is applied te the writing lead, there arises the
cushion acticn,suddenly. Further, a speed of the return action
by the above-mentiocned spring member when the writing pressure
is released is high. For this reason, there arises an action
in which the tip (writing lead) of the pencil follows the writing
sids at the moment when the pencil 1s taken off the writing side.
Therefore, when writing operations, such as so-called jump,
release, etc., are carried oub, there arises a phenomenon that
the writing does not finish in a desired position where the tip
of the pencil is supposed to be taken off. It is thought that
these may synergistically cause the above-mentioned particulax
sense of uncomforting.

[0014]

In order to reduce the above-mentioned particular sa2nse
of uncomforting, it has been confirmed that improvement effects
are somewhat obtained by devising the pencil, such as suitably
selecting a spring constant, changing a set load etc. However,

it is difficult to obtain a sufficient effect of reduction in



[0016] In accordance with an aspect of the present invention, there is provided a mechanical
pencil arranged to grasp and release a writing lead by reciprocation of a. chuck provided in a body
cylinder so as 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 grasps the above-mentioned writing lead, a rotational drive mechanism is provided
where 3 joorJs [efreated.and moved [reard, By wiiting prssaur of ihe abawe-mentaned wiling lead
through the a%ove-mentlonedoc uck so that the above-mentioned rotor is rotationally driven, and
rotational motion of the above-mentioned rotor is transmitted to the above-mentioned writing lead
through Re above-mentioned chuck, characterized in that a sticky medium is interposed between a
movable Jher which moves together with the above-mentioned writing lead in an axial direction
and a stationary'member facing a movable surface of the above-mentioned movable member so that
the above-mentigned sticky medium provides retreat operation and. forw ve t of {
above-mentione v?/ritiné) fegasdev{}iFh a dlaf}l}lfp?er}%fl}r?c%on. %)0%%]88 %E?hisaggsge\?it iglgﬁangé%%f)hat sticky
grease is _preferably used as.the above-mentioned sticky medium_| >ferred embodiment
of the a%}\)‘/ge‘fr%éﬁ%ﬁu’el r%?a?ior?a{ 8%\\{}53 1ri%lsech"‘éllnlle“sgrln ié%%chr%ﬁa%@ﬁég ?o%t%]rl w |c%r%{o§n§tit§?£?ﬁ?e
rotational drive mechanism is formed into the shape of g ring, first and secon aces ar
respectiv8ly torhiatt: kgjtl? & Bhd ?{f’cch;iﬁdﬂ anotherend ?agcégj f e rgtﬁr"iﬁ%r? 3%@?&%%@% g%r}d first
and second fixed cam faces are arranged on.the above;mentioned boglxf gylinder.side, so as to face the
above-riéritiorfed fitst and sécond cam fgo\ces,‘respe(ﬁlve@/, wherein the first cam l1?ace in the
above-mentioned rin%-shaggd rotortig bro %h‘/t, into 82 tment %/itg and meshed with the ., . |
above-rigritioned fifst ¥ixad cainTace by Fétreat opsration of the Above-mientioned chuck by Way of the
above-men ioned writing pressure, and the secon cagcn%face gl th 9198\{1 'EQ?QQ%”GQL? }rﬂini%-shaped
rotor is BrOUGhEint abitmeREWitH &id meshed With the above-mentioned second fixed cam face by
eieasing the above-mentioned writing pressure, and wherein the second cam face on the
above-méritiohed 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 firdt carm fe%ééoéfr?th%}gboegf%ge[t%ﬁﬁed rotor side is meshed with the above-mentioned first
fixed cam face, and the first cam face on the above-mentioned rotor side and the above-mentioned
first 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 second can, face on the above-mentioned rotor

side is meshed With #& Q56 ENtoned secordfed cam facd® Present Tnvention,

there is provided a mechanical pencil arranged to grasp and
release a writing lead by reciprocation of a chuck provided in
a body cylinder so as 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 grasps the above-mentioned
writing lead, a rotational drive mechanism is provided where
a rotor is retreated and moved forward by writing pressure of
the above-mentioned writing lead through the above-menticned
chuck so that the above-mentioned rotor is rotationally driven,

and rotational motion of the above-mentioned roctor is

~3



[0019] In this case,desirable that a spring member is provided which biases the second cam, face
inishe above-mentioned ring-shapedrotorinto 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 is released. [0020] Furthermore, in addition
to the above-described structure, it is desirable that a torque canceller which is formed cylindrically

and generates.a gllqa bg'g{veen (j%elf an}gi@a\m}n rear e_r& LK %r(gqu gfl hm bolveamentroned rjototrhlms
interposed between the rear end portion of the above-mentione rot ran e above- ment|oned

spri.ng memher S0 as fq prevent the rofational mation qf the, abHV‘% “mentiongd; rofor fram Jﬁ%ﬁlfng

transmitted to the above-mentioned spring member. [0021] In this case, in a preferred

embodimenttey bearianged that the aboxe meptioned.gique cancelers ysed 5 the. |

above-mentioned movable member which moves together with the writing lead in the axial direction so

that the torque.canceller acts.as-a part,of above-mentioned damper: function at the same fime.
EFFECT OF THE INVENTION

stationary member facing a movable surface of the
above-mentioned movable member so that the azbove-menticned
sticky medium provides ratreat operation and forward movement
of the above-mentioned writing lead with a damper function.
[0017]

In this case, 1t is arranged that sticky grease is
preferably used as the above-mentioned sticky medium.
100:8]

A preferred embodiment of the above~mentioned rotational
drive mechanism 1s such that the rotor which constitutes the
rotational drive mechanism is formed inte the shape of a ring,

first and second cam faces are respectively formsd at one end

face and another end face ¢of the rotor in an axial direction,

th

and first and seccond fixed cam faces are arrangsad on the
above~mantionad body c¢ylinder side so as to face the
above~mentioned first and second cam faces, respectively,
wherein the first cam face in the above-mentioned zing~shaped
rctor 1s brought Iinto abutment with and meshed with the
above-mentlioned first fixed cam face by retreat operation of

the above~mentioned chuck by way of the above-menticoned writing

pressure, and the second cam face 1in the above~mentioned



[0022] According to the above-described mechanical pencil in accordance with embodiments of
the present invention, with application of the writing pressure, the rotor reciprocates in the axial
direction and is rotationally driven, so that the rotational motion of the above-mentioned rotor is
transmitted to the writing lead through the chuck. Thus, it may be 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 ot.a drawn line and.the boldness of the drawn line\may, changg badlyy,. . ,  dn,addition, since

it is arranged that by means or the sticky medium represented by the sticky grease, the retreat

operation ap¢ forward, moyement of the.ahove-mentioned witing lead are pravided with the damper

function, there arises considerable viscous drag in a rapid axial movement of the writinglead, and the

viscous dragxbsggm@épy@m§g@"@{§ei£kte<%§ge§t&% @;@Q,”’_Q_!’JBQ&}QW%“@M waﬁhl&%r@n impact
when a tip of the pencil is brought into contact with the writing side can be effectively damped

according te the-wsiting-pressye. and writing speed: [0024] g aThetefare,dtispassible tg,selve the
problems that there arises a feel of “clatter" during the cushion action, there arises a feel of "click" in

return operationbyithe speng snembes, gtee Furtherdtis pessible:ta pravide thexmechanical pencil in
which generation of the above-mentioned particular sense of uncomfort ng when writing is effectively
prevented. BRiEk DESGRIPTION OF: FHEDRAWINGS {0025} o RIG:4risa petrspeciive view of a
first half part (partially broken-away) of a mechanical pencil in accordance with the present invention.
FIG. 2 is a filagmentaty. sectioral side.elevation similatly shewirg the first:halfpart on the
abhove-mentioned rotor side is meshed with the above-mentioned
first {fixed cam face, .and the first cam face on the
above-mentioned rotcr side and the above-menticned first 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 second cam face on the
above-mentioned rotor side is meshed with the above-mentioned
second fixed cam face.
[0019]

In this case, 1t is desirable that a spring ﬁember is
provided which biases the second cam face in the above-menticned
ring-shaped rotor inte abutment with the above-menticned 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 is released.
f0020]

Furthermore, in addition to the above-described structure,

it is desirable that a torgque canceller which is formed



FIG. 3 is a fragmentary sectional side elevation further showing a rear portion of the mechanical pe c
FIG. 4 is a schematic view forlaming, in order, rotational drive actions of a rotor employed in
embodiments as shown in FIGS. 1 to 3. FIG. S 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. 1 to 3. FIG. 7 is an
enlarged-gectiBRalvidw simidiy SHOWARG & §6tehd half Baite t v epiG 16 B ahfedia e sédivhal view
showing a damper function unit formed at part A in FIG. 3. FIG. 9 is a perspective view similarly
showWQQQQm%ﬁEﬁﬁQHfﬁéﬁﬁﬁ?ﬁ@@ﬁﬁf@ﬂﬁti@n@d rotor is interposed between

the rear end portion of the above-mentioned rotor and the
above-mentioned spring member sc as to prevent the rotational
motion of the above-mentioned rotor from being transmitted to
the above-mentioned spring member.

(00211

In this case, in a preferred embodiment, it may be arranged
that the above-mentiocned torgue canceller is used as the
above-mentioned movable member which moves together with the
writing lead in the axial direction so that the torque canceller
acts as a part of above-mentioned damper function at the same
Time.

EFFECT OF THE INVENTION
[(0022]

According to the above-described mechanical pencil in
accordance with embodiments of the present invention, with
application of the writing pressure, the rotor reciprocates in
the axial direction and is rotationally driven, so that the
rotational motion of the above-mentioned rotor is transmitted
to the writing lead through the chuck. Thus, it may be 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.

10



DESCRIPTION OF REFERENCE NUMERALS AND SIGNS [0026] 1: body cylinder 2: base 3: lead
case A: chuck clamp : rotor 6a: first cam face 6b: second cam face

In addition, since it is arranged that by means ¢f the
sticky medium represented by the sticky grease, the retreat
operation and forward movement of the above-mentioned writing
lead are provided with the damper function, there arises
considerable visccous drag in a rapid axial movement of the
writing lead, and the viscous drag becomes very small with
respect to a2 lecad moving comparatively slowly. Thus, an impact
when a tip of the pencil is brought into contact with the writing
side can be effectively damped according to the writing pressure
and writing speed.

[06z4]

Therefore, it is possible to solve the problems that there
arises a feel of "clatter” during the cushion action, there
arises a feel of "click” in return operation by the spring member,
@tc. Further, it is possible to prdvide the mechanical pencil
in which generation of the above-mentioned particular sense of
uncomforting when writing is effectively prevented.

BRIEI DESCRIPTICN OF THE DRAWINGS
[0025]

FIG. 1 isaperspectiveviewof a first half part {partially
broken-away} of 2 mechanical pencll in accordance with the
present invention.

FIG. 2 isa fragmentary sectional side elevation similarly
showing the first half part.

FIG. 3 is a fragmentary sectional side elevation further

i1



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

showing & rear portien of the mechanical pencil.

fIG. 4 1s a schematic view for explaining, in order,

¥

rotational drive actlions of a rotor emploved in embodiments as
shown 1n FIGS. 1 to 3.

FIG. 5 1s a schematic view for explaining the rotational
drive actions of the roteor, following FIG. 4.

FIG. 6 is a fragmentary sectional side elevation showing
the whole structure in the prafarred erbodiments shown in FIGSS.

1 te 3.

51

IG. 7 is an enlarged sectiocnal view similarly showing a
second half part.

FIG. B8 1s an enlarged secticnal visw showing a damper

(93]

function unit formed at part A in FIG.
FIG. 8 is a perspective view similarly showing elements

of the damper funcition unit.

DESCRIPTION OF REFERENCE NUMERALS AND SIGNS

[0OZ%]

1l: body cylinder

0

base

3: lead case

[~

chuck

5: clamp

o

rotor

&bh: second cam face

12



16: stopper (stationary member) 17: torque canceller (movable member) 17e: circumferential surface
(movable surface of movable member) 18: spring member 19: sticky grease (sticky medium) 21: knock
bar 22: spring member 23: clip 26: knock cover BEST MODE FOR CARRYING OUT THE INVENTION

7: pipe end

g: support member
2: holder chuck
10: return spring

13: upper cam formation member

Fh
0

izxed cam ce

Fh
il

13a: first
iZ: lower cam formation member

l4a: second fixed cam face

16: stopper (stationary member)

17: teorgue canceller [(movable member!

17a: circumferential surface (movable surface of movable
member)

i8: spring member

19: sticky grease (sticky medium)

21i: knock bar

227 spring menber

23: clip
26: knock cover

BEST MODL FOE CARRYING COUT THE INVENTICHN
(60277
Hereinafter, a mechanical pencil in accordance with the
present dinvention will be described with referencs to the
embodiments illlustrated in the drawings. FIGS. 1 and 2 show

& Tirst half part of the mechanical pencil which is a principal



[0027] Hereinafter, a mechanical pencil in accordance with the present invent on will be described
with reference to the embodiments illustrated in the drawings. RIGS. 1 and 2 show a first half part of
the mechanical pencil which is a principal part of the present invention. FIG. 1 is a perspective view
showing itspart, partially broken-away, and 810. 2 is a side elevationwher a left half portiis shown in
section, [0028] Reference numeral 1 denotes a body cylinder which constitutes the exterior, and
reference numeral 2 indicates a base attached to a tip portion of the above met.. tion.ed body cylinder

1. A cylindficH] Tedth case™3 i a&OhMmolAfed ‘coaXially'in the deritér 6f the HbBvE-mértiohed body
cylinder 1, al[;]g a.chuck 4 is connec%e,c&fi'gﬁb a tip portion of, the lead case 3. The chuck 4 is mounted so
g

that a throigh hole 4a is formad Alorg ah Axis'thereof, 4 tip BortfoonkigrﬂT\ﬁfff@G] in fhr€e dirdctions, and

the divided;tip &p%rjtiggsear&jolgsielx fitted in a (ilgmé) ;Q\%Qjcg(jﬁ,ﬂ {qr{r\nregl fisn _j[pg grbaipre g[ a,ri,ng. The
adove-mentioned ring-shaped clamp b is mounted inside & tip portion of a 6tor 6 Which isarranged to

cover the pefi(%%tgﬁ of the above-mentioned. chuck 4 and which is formed cylindrically. [0029] A
pipe enb 7 is arranged so as to project’ from the above-mentioned base 2, and an o tion of the pipe

end 7 is fitted to ar inner surface of 4 fip.portion of.a,supnort member. 8 as.an.intermediate member
located in the above-mentioned base ‘

constitutes the exterior, and reference 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 abpove-menticned body cylindar 1, and a chuck
4 is connected with a tip portion of the lead case 3. The chuck
4 is mounted so that & through hole 4a is formed along an axis
thereaof, & tip portion is divided in three directions, and the
divided tip portions asre loosely fitted in a clamp 5 which is
formed in the shape of a ring. The above-mentioned ring-shaped
clamp 5 iz mounted inside & tip portion of a rotor € which is
arranged to cover the perimeter of tThe above~mentioned chuck

4 and which is formed cylindrically.

A pilpe end 7 1is arranged so as to project from the
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 kase
Z. The above-menticned suppcert member § 1s formed whose

diameter gradually increases towards its end portion {(rear end

=}
=
€3}

portion) side andwhose oylindrical portio v integrally formed
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2.The above-mentioned support member 8 is formed whose diameter gradually increases towards itsd
portion (rear end portion) side and whose cylindrical portion is integrally formed in the shape of a
staircase. Fitted to its inn.er surface of the end portion is a circumferentiai surface at the tip portion of
the above-mentioned rotor 6. Further, a. holder chuck 9 made of rubber ich 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-mentioned pipe end 7. [0030] . . According to the abave-mentioned structure, a linear lead
inserting hale isJ‘Ea g(%) fG?Fﬁémda as E% 6a§st\7“|§‘a”t?1%§UQh hbi:etfg?o?rcﬁeaﬁﬁ the eh=k Zl%ﬁaéactﬁrgﬁgh hole
9a formed along the axis or the _apqve-me@ti,gpe% older chuck 9 from the lead. case 3 tq the,
above-mentioned ‘f?lphe end %.LA"LV\?rifilna“leadfi (refill lead: n*otss%IoW%g'?s inserted into the Tingar lead
inserting hale. Further, 3 retym, cqil:spring 40.is arranged at;a.space;between the aboye;mentioned

rotor 6 and chuck 4. in addition, one end portion (rear end portion) of the above-mentioned return

spring 10 is, accommadaed in,abutmept-with an end face,of the.alove mentignad lead casg 3 and

another end portion (front en portion) of the above-mentioned return spring 10 is accommodated in

abutment with anannular.end face formeddn the rotor 6, Therefore, the chuck 4.in the £ator 6 is biased
to retreat by action of the above-mentioned return spring 10. [0031] In the mechanical pencil

shown in the drawirgs; when knock:operafion-ofa krack-pait (to be set forth later) which is
00307

According to the abeve-mentioned structure, a linear lead

453

inserting hole 1s so0 formed as to pass via & through hole 4a
formad in the chuck 4 and a through hole %a formed along the
axis of the above-mentioned holder chuck 9 from the lead case
3 to the asbove-mentlioned pipe end 7. A writing lead {refill
lead; not shown) is inserted into the linear lead inserting hole.
Further, a return coll-spring 10 is arranged at a space betweaen
the above-mentioned rotor & and chuck 4. In additien, one end
porticn (rear end portion) of the above-menticned return spring
10 is accommodated in abutment with an end face of the

ead case 3 and another end portion {front and

j.

above-mentioned
portion) of the above-mentioned return spring 10 is accommodated
in abutment with an annular end face formed in the rotor 6.
Therefore, the chuck 4 in the rotor &6 1s bkiased to retreat by
action of the above-menticoned return spring 14.
[0031]
in The mechanical pencil shown in the drawings, when knock

cperation of a knock part {(to be set forth later; which is
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disposed at a rear end portion of the body cylinder 1 is carried the above-mentioned lead case 3
advances in the body cylinder I. The tip of the chuck 4 projects from a clamp cancel a grasp state of
the writing lead. With cancellation of the above-mentioned knock operation, the lead case 3 and chuck
4 retreat in the body cylinder 1 by the action or a return spring 10. [0032] At this time, the writing
lead is held in the through. hole 9a formed at the iolder chuck 9, In this situation, the chuck 4 retreats
and a tip partion of the chuck 4 is accommodated in the abgve-mentioned clamp.5, thus the writing
lead again%%i%%%slﬁt%e%‘é grasp. §t<€fti-§%lr‘ﬁj other Wo?d‘éﬁﬁg V?/Drffi%b l8ad is' %Faf.?pé‘& dﬁ%rr‘ére%%ved when

the chuck 4 moves back and forth by repeating, the kno lggpegati%g of the gbqve-m%réti%,eg\knock
S L < & o @ =25 1 3 Gy The

part, WhereBy the writing [ead operateés to inch forward from the c u%ﬁ%stepvvi%e.t[

above-mentioned sator 6 shown in EIG L is farmed,such 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) pf, the larger diameter pogtion, and a; second gam;face Sla s farmed at the

other end face (front end face) of the larger diameter portion. On the other hand, at the rear end po on

of the abovesmentioned. rotar.6,a eylindrical upper.can formation,member 13 is.mounted;in the body
cylinder 1 so as to cover the end portion of the rotor 6. At the front end portion of the above-mentioned
upper camdormation raermber-13nadixed.cam fage {alse referred to as.'first fixegcam-tacg?)13a is
formed so as to face the first cam face 6a in the above-mentioned rotor 6. [0034] Furthermore,
although netshown inckIG. 1 but shown. in FIG.2, a cylindrical lower cam formation member 14 is
mounted on the body cylinder 1 side so as to face the second cam face 6b in the above-mentioned
rotor 6, and adfixed cam face (also referred to as "second fixed cam face") 14a is formed at the rear
end portion e axial direction. In addition, a

At this time, the writing lead 1s held in the through hols

Ya formed at the holder chuck 2. In this situation, the chuck
4 retreats and a tip portion of the chuck 4 is accommodated in
the above-mentioned clamp 5, thus the writing lead again comes

inte the grasp state. In other woxrds, the writing lead is

oy

grasped and released when the chuck 4 moves back and forth

ot

Y
repeating the knock operation of the above-menticoned knock part,
whereby the writing lead operates to inch forward from the chuck

4 stepwise,

o

0033

The above-mentioned rotor 6 shown in ¥FIG6. 1 is formed such
Tthat a central part in the axial direction is increased in
diameter te have a larger diameter portion in which a first cam
face ta 1s formed at one end face {rear end face) of the larger
diameter paortion, and a second cam face ¢éb 1s formed at the other
end face (front end face) of the larger diameter portion. On
the cother hand, at the rear end porticn of the above-mentioned
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elati onship and al operation among the first and the second cam faces 6a and Ob which are formed at
the above-mentioned rotor 6, the above-mentioned first fixed cam. face 13a, and the second fixed cam
face .14a will be described in detail later with reference FIGS. 4 and 5. [0035] 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 engl portion inside the upper cam formation member 13 which_is formed cylindricaily,

and a coil-$pHng‘member 1878 Provided bekiide *4 friont BAd portisiF BFfhe Stopper e and the torque
canceller [7 whj hiorm%d cyli"rﬁgj agd can move in the aei directiﬁr: [0036] It is arranged that the
er’ . aboVe

above-mentioned spring mernber-18 acts §6 a5t bias formard thabove-mehtiohadtotdue cancellAr.

17 and the ke bgve-or@%q_timse tor 6.is u%r;_%d tomo e‘jggyy%rg py&rpe&bégvggggQt_i?rnn‘eqd_tpr[g%e,canceller
17 subjected to this biéscfdrce.tioej?‘% 'RCco’rlai'nd'to“the above-mentiched structire: inasituation
where the chuick.s alashs thewriting leagh the anove meqliopedfog1, fogetherwith the chijck 4 s
accommodated in the above-mentioned body cylinder 1 so as f0 he rotatable about the axis. Further,

forward by the Scton 3 16 25OV mEmHONGd Spring siember 1§ hrough the abave usntaned torque
canceller 1¢, re;hiting in & situation shown in EIGS. L3+ i oned roror 6.
[0034]

Furthermore, although not shown in FIG. 1 but shown in
FIG.2, a2 cylindrical lower cam formation member 14 is mounted
on the body cylinder 1 side so as to face the second cam face
ebh in the above-mentioned rotor &, and a fixed cam face {alsa
referred to as "second fixed cam face”) l4a is formed at the
rear end porticon in the axial direction. In additicn, a
relationship and mutual operation among the first and the second
cam faces €a and 6b which are formed at the above-mentioned rotor
5, the above-mentioned first fixed cam face 13a, and the second
fixed cam face 14a will be described in detail later with
reference to FIGS. 4 and 5.

[0035]

FI1G. 3 further shows a farther portion of the mechanical
pencil shown in FIGS. 1 and 2, and typlcal parts shown in FIGS.
1 and 2 are indicated by the same reference numserals. As shown
in FIG. 3, a cylindrical steopper 16 i1is fitted to the rear end
portion inside the upper cam formation member 13 which is formed

cyliindrically, and a coil-spring member 18 is providsed betwesan

ot
~a



[0038] 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 oh. uck 4
retreats against- the bias force of the spring member 18. According to this operation, the rotor 6 also
retreats in the axial direction, Therefore, the first cam face 6a formed at the rotor 6 shown in FIGS. 1
and 2 engages with and meshes with the above-mentioned first fixed cam face 13a. [0039] FIGS.
4(A) to 4(C) and FIGS. 5(D) and 5(E) are for explaining i.n order the fundamental operation of a
rotational dfive th&chanisniwhicht6tationally diiveBRAe rotor 81y therahGVieimeritivhed bpefation, In
FIGS. 4 and 5, reference numeral 6 indicates the above-mentioned rotor which is schematically
shown, and &t She"éid fate HETE6F (upper-fade it fiduresT the firdt talifite 63 havihg™d c6rtinuous
sawtooth shape along a circumferential direction is formed into the shape of a ring. Further, similarly,
the second can face 6h having a continuous sawtooeh shape along the circl a e n tial ection is formed
into the sha}%e{}%fﬁ ring at the other end face (lower face in figures) of the rotor 6. [0040] On the
other hand, as shown in FIGS. 4 and 5, the first fixed cam face 13a having a continuous sawtooth
shape along the circumferential direction is also formed at a ring-shaped end face of the upper cam
formation member 13, and t%jéasié%:r%%d%&(fd c:izgn%8 face \izalﬁgiiihﬁcglé%ntf’ JoUS %a%\itzbﬁtgt fsrrll%%e alonc

the circumferential direct:ion Jsa fo at a,ring;shaned;end.fage of the lower cam formationmember 14.
[0041] LMEN

17 and the above-mentioned rotor & is pushed to move forward
by the above-mentioned torgue canceller 17 subjected to this
bias force.

[0037]

According to the above-mentioned structure, ina situation

where the chuck 4 grasps the writing lead, the above-menticned

rotor © together with the chuck 4 is accommodated in the
above~mentlioned body cviinder I so as to be rotatable aboul the
axls. Further, in a situation where the mechanical pencil is

not inuse (ornot inwriting state), the rotor 6 iz biased forwar

by the

o1}

ction of the above-mentioned spring member 18§ through
the above-mentioned torgque canceller 17, resulting in a
situsticn shown in FIGS. 1 to 3.
(00383

On the other nand, when the mechanical pencil is used, i.e.,
when the writing pressure 1s applied to the writing lead (not
shown) protruding from the pipes end 7, the ahove~mentioned chuck
4 retreats against the bias force of the spring member 18.
According to this operaticon, the rotor € also retreats in the
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The cam faces formed into the sawtooth shape along the fere direction at the first cam face 6a
and the second cam face 6b formed at the rotor, the first fixed cam. face 13a formed at the upper cam
formation member 13, and the second fixed cam face 14a formed at the lower cam formation member
14 are each arrangedto have substantially thesamepitch_ In addition, circle (0) drawn in the center of
thh rotor 6 illustrated in FIGS. 4 and 5 indicates an amount of rotational movement of the rotor 6.
[0042] FIG. 4(A). shows a relationship among the upper cam formation member 13, the rotor 6,

and the lowsf tam fotmation Piember 14 i tHe situation wheté thé Freth&hicarpertiie fofin use (or

not in Writingrstateé%ln epis ituation, by the bi%s forige?of the spring member 18 shown in FIG. 3, the

TF T " 3 & i . e = 30 nd 23 e 3
second cani face 6b Tormedin the Fotor 615 brought irto abiitmant With tha secBhd fixéd cant face 14a

side of the k%%ergg(r‘pvgo_r@g;}i% irlggglbgg ;4tm(}qn;gg at 1}11(13 %%decy4igger 1. At thistime, the first cam
face Sc on the above-mentioned rotor 6 side and the above-méntioned first fixed cam face 13a are
arranged t (1}151\5% a half-phase (half-pitch) shifted relationship with respect to one tooth of the cam in
the axial direction.’ [0043] FIG. 4(3) shows an initial situation where the writing pressure is applied

to the writing lead by use ontr(\g)megQanj‘Qpregﬁg? In-this, case, as deésggb_eg %ovg,rtge El%tgr 6

compresses the above-mentioned spring member 18 and retreats in the axial ¢ ion while the chuc A

ealt_S-d Thlis,etggmt% 6.moves o the-upper cam farmatiom member 13 side, maunted af the bady
cylinder 1.

cdrive mechanism which rotationally drives the rotor 6 by the
above-~menticned operation. In FIGS. 4 and 5, reference numeral
& indicates the above-mentionad roctor which is schematically
shown, and at one end face thereof (upper face in figures}! the
first cam face 6a having a continuous sawtooth shaps along a
circumferential direction is formed into the shape of a ring.
Further, similarly, the second cam face &b having & continuocus
sawtooth shape along the circumferential direction is formed
into the shape of a ring at the other end face (lower face in
figures] oif the rotor 6.

[0040]

On the cother hand, as shown in FIGS. 4 and 5, the first
fixed cam face 13a having a continuous sawtooth shape along the
circumferential direction is also £ormed at a ring-shaped end
face of the upper cam formation menber 13, and the second fixed
cam face l4z having a continucus sawtooth shape along the
circumferential direction is also formed at a ring-shaped end
face of the lcower cam formation member 14.

(004173
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[0044] FIG. 4(C) shows a situation. where the writing pressure is applied to the writinglead by use
of the mechanical pencil and the rotor 6 comes into abutment with the upper cam formation member
13 side and retreats. In this case, the first cam face 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 situalion shiown [ EIG. 4(C), the second ¢am face 8b o the above:mentioned fotor &
side and the above-mentioned second fixed camn face 14a are érrangéd foiave & ha'sé (Eaﬁ-pitch)
shifted refigansbinwiin Lesheet (g onectooth of the eam i e eyl direction, 43, . Next FIG.

5(p) shows an initial situation where drawing with the mechanical pencil is finis and the writing

pressure tq.the writing lsadds ygleased. Inthis.case, the rotor:6 maves;fonward.in the axial di ctio by

action of the above-mentioned spring member 18. Thus, the rotor 6 moves to the lower cam formation

member 14 sidg mounted at tie ody cylind [Q046] ., Eurthermere, EIG. B(E) shows a situation

where the rotor 6 comes into abutment with, the lower cam formation member side and moves forward

by action of the above-meatiened,spring member:L8. In this,cass, the second-cam fage 6p farmed at
the rotor 6 meshes with the second fixed cam face 14a on the lower cam formation member 14 side.

Thus, the retor:6 is-subjected-againto thestatianal drive-corresponding g the half:phase; (half-of one
tooth of the second cam face 6b. [0047] Therefore, as shown by circle (0) drawn in the center of

the rotor 6,-aceerding o, reciprogating mevement ef-thegrotar 6 (which isssubjected o thes 1n
writingpressure) in the axial direction, the rotor 6 is subjected to the rotational drive corresponding to

one tooth (bne pitch) of the firstaand:secondhcam-faces6a and 6k, and thewriting lead. 11@ geasped by
the chuck 4 is rotationally driven through the chuck 4 similarly. [.0048]
rotor 6.
[0042]
FIG. 4(A) shows a relationship among the upper cam
formation member 13, the rotor &, and the lower cam formation

member 14 in the situation where the mechanical pencil is not

in use (or not in wrilting state). In this situation, by the

4}

bias force of the spring member 18 shown in FIG. 3, the second

cam face 6b formed in the rotor € is brought into abutment with
the second fixed cam face ld4a zide of the lower cam formation
member 14 mounted at the body cvlinder i. At this time, the
first cam face ba on the above-mentioned rotor 6 side and the
above-menticned first fixed cam face 13a ars arranged to have
a half-phase {half-pitch) shifted relationship with respsact to
one tooth 0f the cam in the axial direction.
(0043
FIG. 4(B) shows an initial situation where the writing

pressure 1s applied to the writing lead by use of the mechanical
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According to the mechanical pencil having the structure as described above, each time the writing
causes the rotor 6 to reciprocate in the axial direction the rotor is utlected to the rotational motion
corresponding to one tooth of the cam. By repeating this operation, the writing lead is rotationally
driven stepwise. Therefore, it is 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 thicknegs of the drawn.line ma chaggedl%aﬁ%l%_;[g%giJégg;herr%lgéetg cording to the mechanicEl

iavin structire as déscribed above, thé pipe end 7 for quiding thie writing lead and’ gﬁgﬁge”dfto project

from the base.2 is fitted to.the i, portion of abave:mentioned rotor 6 through the sypport member 8

A
o

which functions as the intermediate member. Thus, as the above-mentioned chuck 4 retreats and

moves forward in. conjungtion with.the writing eperation, the pipe.end 7 maves,in the same direction

through the support member 8. Therefore, if the writing lead reciprocates slightly (cushion action) in

conjunction-with:he writing- operation.the pipe gad farguiding the wiiting-lead also-moves in the same
direction, whereby relative movement he axial direction does not take place between the pipe end and
the writing lead:ang-an protrusion length of the ing lead from the pipe end can be kept constant. [0050]
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 rotational movement, the pipe end is also subjected to

the rotational movement similarly, c that the pipe end 7 and the w g lead rotate together.

FIG. 4(C) shows & situation where the writing pressure is
applied to the writing lead by use of the mechanlical pencil and
the rotor & comes into abutment with the upper cam formation
member 13 side and retreats. In Chis case, fthe first cam face
ta formed at tThe rotor & meshes with the first fixed cam face
13a on the upper cam formation member 13 side. Thus, the roter
¢ 1s subiected to rotational drive corresponding to the
half-phase (half-pitch} with respect to one teooth of the :E.?thsﬁ
cam face ©a. Further, in the situation shown in FIG. 4(C), the
sacond cam face 6b on the abovemmenticnéd rotor 6 side and the
above-~mentioned second fixed cam face lda are arranged to have
a half-phase (half-pitch} shifted relationship with respect to
one tooth of the cam in the axial direction.

[0045]

Next, FIG. 5 (D) shows an initial situation where drawing
with the mechanical pencil is finished and Lthe writing pressure
to the writing lead 18 released. In this case, the rotor § moves
forward in the axial direction by action of the above-mentioned
spring member 18. Thus, the rotor 6 moves toe the lower cam
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[0051] Therefore, according to the mechanical pencil with the above-described structure, it is
possible to solve the problem that, when writing, the protrusion length of the writing lead protruding
from a base member or theipe end changes each time and the user feels the sense of uncomfortirig.
Further, the lead can be prevented from berng 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 pine end and it is also
possible to solye. the problem that the paper suiface Issmeared.by. scraping of the lead. 100531 In
addition, with appl on of the bias force of above-mentioned coil-like spring member 18, the cylindrical
torque can(%%lt% A7, whibh moves forward the rotor 6, generates a slide between a front end face of
the torque canceller 17 and a rear end face of the above-mentioned rotor 6 and acts so that the
rotational motion of-the. ahoyesmentiened rotor 6 generated by repetition ofithe writing actionis
prevented from being transmitted to the spring member 18. [0053] In other words, since the torque

canceller 1¢ founegd cylindrically, is.interposed-between the abovermentioned rotor 6,.and.the.spring
member 18, the rotational motion of the

side and moves forward by action of the above-mentioned spring
member 18. In this case, the second cam face 6b formed at the

rotor 6 meshes with the second fixed cam face lda on the Lower

h]

cam formation member 14 side. Thus, the rotor ¢ is subiected

again to the rotational drive corresponding to the half-phase

o

{half~pitch) of one tooth of the second cam face &b.
(0647

Therefors, as shown by circle {(Q) drawn in the center of
the rotor 6, according o reciprocating movement of the rotozx
& {which is subijected to the writing pressure) in the axial
direction, the rotor € is subjscted to the rotational gdrive
corrvesponding to one tooth (one pitch) of the first and second
cam faces 6a and 6k, and the writing lead 10 grasped by the chuck
4 13 rotaticnally driven through the chuck 4 similarly.
[0G4s]

According to the mechanical pencill having the structure
as described above, each time the writing causes the rotor 6
to reciprocate in the axial directiocon, the reotor is subjected
to the rotational motion corresponding to one tooth of the cam.
By repeating this operation, the writing lsad is rotationalily
driven stepwise. Therefore, 1t is possible to prevent the
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above-mentioned rotor is prevented from being transmitted to the above-mentioned spring member,
and it is possible to solve e problem that back torsion. (spring torque) of the spring member 18
occurs and places an obstacle to rotation operation of thb rotor 6. [0054] FIG. 8 shows the whole
structure of the mechanical pencil provided with the above-mentioned function, and its second half is
enlarged and shown in FIG. 7. Further, FIG. 6 illustrates a left half portion in section with a side
elevation and FIG, 7 illustrates it in section, In FIGS. 6 and 7, like reference signs inbicate 1“%@ parts
that are typ"’iqca]ﬂy"érﬁ%vineﬁl] ea(T::t'(lj%ﬂlra”'“v?/icﬁagj?aEl fafr%éa)? éggcﬁged.& Tod5 s " in%g T)\Q/ven‘.i irf FIGS. 6 and
7, a knock bar 21, formed cylindrically is accopynodated between the body cylinder | and the lead case
3 inside the rear end side of the body c;?lindoer 1. The k%obfé%“é?fﬁl”lsk a‘gra%%éé!dbtg be biased rearwrd at
its front end portion by, a coil-spring member 22,arianged:between arear end portion of the, _
above-mentioned stopper 16 and the knock bar itself. Further, it is arrangejd that a %ylln er body 23ain
which a clig,23 {sintegrally formed at a rear end portion of the body cylinder 1 is fitted into thb body
cylinder 1 and e above-mentioned knock bar 21 is prevented from protruding towards the rear end
side of the bady: gylinder 1 bya step portion 25

Furthermore, according to the mechanical pencil having the

structure as described above, the pipe end 7 for guiding th

]

writing lead and arranged to proiject from the base 2 is fitted
to the tip portion of the above-mentionsed rotvor & through the
support memker 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 §. Therefore,
if the writing lead reciprocates siightly {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 doss 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.
(00507

Farther, the pipe end 7 is  connectaed with the

above-mentioned rotor 6 through the support member 8. Thus,

when the writing lead is subjected to the rotational movement,

the pipe end is also subjected to the rotational movement

1y

similarly, so that the pipe 2nd 7 and the writing lead rotate

(
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23b formed inside the cylinder body 23a as shown in FIG. 7. [00561 The rear end portion of the
above-mentioned knock bar 21 is arranged to project rearward a little farther than a. rear end portion
of the above-mentioned cylinder body 23a, and an eraser 24 is accommodated in an inside space at
the rear end portionofthe above-mentioned knock bar 21. Further, the knock cover 26 which
constitutes the knock part so as to cover the above-mentioned eraser 24 is detachably provided so as
to cover a perimeter side of the rear end portion of the knock bar 21. [00571 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 issformed immediately before the rear end portion in the knock bar 21- As shown in FIG.
6, it is arranged that e rront end portion of the above-mentioned feeding hole 27 faces a rear end

portion of the above-mentiened lead storage 3 tohave.a srall gap G.In other words. in this,
embodiment, the lead storage 3 is not mechanically connected with the above-mentioned knock bar 21

but separatgd-indhe position of the abeve-mentioned: gap5.:0;8l « ., 19 the above structure,,when the
knock operation of the above-mentioned knock cover 26 is carried out it acts so that the front end
portion of the abovementioned: feeding-hole 27126, comes into;aputmentwith, the-reax end-portion of
the lead storage 3 through the knock bar 21 so as to inchithe lead storage 3 forward, maintaining the
abutment. Therebyas deseribed above, thenchuck 4 moves ferwdrd.and eperates ta-inchithe writing
lead out or the pipe end 7. Then, on releasing the above-mentioned knock operation, the knock bar 21
is retreated:bel ac:en.of ¢herspring memben22, andithedknock hern2l is held:bythe step pettion 23b
formed inside the cylinder body 23a which supports the clip 23. [0059] According to the structure
as described: abbvepsince thecgap Gos formed hetween tHe front ends<partien of the: wiitingdead
feeding hole 27 formed on the rear end portion side of the knock bar 21 and the rear end portion of the
above-merttionedilpad storage 3; the feacend portion bhthedead case 3 doés norimpact barthe front
end portion of the above-mentioned feeding hole 27 in the case of the retreat operation of the chuck

length of the writing lead from the pipe snd and it i1s also

possible o solve The problem that the paper surface is smeared

by scraping of the lead.

In addition, with application of the bias force of the
above-mentioned coll-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 torque canceller 17 and

a rear end face of the above-menticned rotor 6 and acts so that

H

the rotational moticon of the above-mentioned rotor 6 generated
by repetltion of the writing action 1is prevented from being
transmitted to the spring mempber 1§.
[0053]
In other woxds, since the torgue cancellier 17 Iformed
cylindrically is interposed between the above-meniiocned rotor
Co

9 and the spring member 18, the rotational motion of the

24



4 and the lead case 3 when writing. In the presence of the above-mentioned ap G, the rotation
operation of the lead case 3 caused by the above-mentioned rotational drive mechanism as not
transmitted to the knock cover 26 side. [0060] In other words, even if the knock cover 26 is
rotated by a finger etc. rotation operation is not transmitted to the above-mentioned rotational drive
mechanism through the lead case 3, and it is possible to solve the problem that excessive 27 rotation

of the knock,cover 26 may plage an.ohstacle fq the ratationalmechanism. (00841, .. . Eurther,

form..ation of the abovementioned gap G can solve the proBT m that the function osf the

above-mentionmeijrotational Qiixs_g&egfg@ﬂi%g fr rorationally driving the lead. is stopped when the

abovd entioned knock cover 26 projeccting at the rear end portion of the body cylinder is in contact

with SomEtBE‘Q- EQP@Zl H}Cl v éa;ﬁllyﬂgg@%@Q@,pe\@gkvﬂi%th@orque} of the spring

member 18 cccurs and places an obstacle Lo rotation operation
of the rotaor 6.

[0054]

Fry

IG5, 6 shows the whole structure of The mechanical pencil

provided with the above-mentioned function, and i1ts second half

19}

is enlarged and shown in FIG. 7. Further, FI 6 illustrates

a left half portion in section with a side elevation and FIG.
7 illustrates it in section. In FIG3. 6 and 7, like reference

signs indicate like parts that are typically shown in each
drawing as already described.
[6055]

Az shown in FIGES. & and 7, a knock bar 21 formed

cyli

v

drically is accommodated belween the body cylinder 1 and
the lead case 3 insgide the rear end side of the body cyliinder
1. The knock bar Z1 is arranged to be bliased rearward at 1ts
front end portion by a colli-spring member 22 arranged betwsen
a rear end portion of the above-mentioned stopper 16 and the

knock bar itself. Further, it is arranged that a cylinder body

el

Z23a in which a clip 2

is integrally formed at a rear end portion

of the body cylinder 1 1s fittfed into the body cylinder 1 and

]

the above-mentiloned knock bar 21 i1s prevented from protruding
towards the rear end side ¢f the body cylinder 1 by a step portion
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above-described structure, the rotor is rotated by way of the cushion action of the writing lead
subjected to the writing pressure so that the writing lead is rotationally driven in one direction. Thus, as
already described, there often arises a feel of "clatterr a feel of "in conjunction w cushion action,
leaving a problem in had feeling. [0063] FIGS. 8 and 9 show one example of an action for solving
the above-mentioned problem, and show an example in which a damper function is provided between
the already,dgsctibed stoppet 16 ang torque,canceller 17, In other words, llustrates.part A, shown in
FIG. 3, by means of an enlarge sectlonaﬁ\‘flew, in which like parts are glvenqllke reference signs,
respectivelx.olgsggfjition, the body cylinder 1 which constitutes an outline is ac_shownin FIG. 8.
Further, by means of a perspective view, FIG. 9 lllustrates a partial structure including th.e torque

canceller 17, the spring member, 18,.and stopper 16, which are shown i PIG. 8, 5cx nar 21

+

is arrangesd to project rearward a littlse farther than a rear

4

end portion of the above-menticoned cvylinder body 23a, and an
eraser 24 1ls accommodated in an inside space at the rear end
portion of the above~mentioned knock bar 21. Further, the knock
cover 24 which constitutes the knock part so as to cover the

above-mentioned eraser 24 15 detachably provided so as to cover

{E

3

a perimster side of the rear end portion of the knock bar 21.
[0C57)

On the other hand, as shown in FIG. 7, a writing lead
feeding hole 27 having a diamefter smaller than an inner diameter
of the knock bar 21 is formed lmmediately before the rear end
portion in the knock par Z21L. As shown in FIG. 6, it is arranged

tha

T

& front end portion of the above-mentioned fseding hole
27 faces a rear end portion of the above-nmentioned lead storage
3 To have a small gap G. In other woerds, in this embodiment,
the lead storage 3 is not mechanically connected with the
abeve-menticned knock bar 21 but separabted in the position of
the above-mentioned gap G.
foocs]

In the above structure, when the knock operation of the
above-mentioned knock cover 26 is carried out, it acts so that
the front end portion of the above-mentioned feeding hole 27

26



[0064] As shown in FIG. 8, the stopper 16 which is formed cylindrically is fitted to the rear end
portion of the upper cam formation. member 13, and the torque cancel. er 17 which is formed
cylindrically is arranged to slide in the axial direction at an inner circumference of the above-mentioned
stopper 16. Further, it is arranged__ that ng member 18 is interposed between the stopper 16 and the
torque canceller 17 so that the spring member 18 may bias the torque canceller 17 to the rotor side.

[0065]  Thereforg, In the ahaye-mentiongd structuge, the tarque canceller 17 functions,as a

movable member which moves in the axial direction together with the writing lead with application of

the writing pressure of the.writingJead. The stopper 16 functions as astationary.member which faces

a movable surface of the above-mentioned movable member (torque canceller 17). [0066] As

shown In FIG S, 6.a0nd;9,.a sticky medivm,indicated-by.teference pweral 194s interpesed hetween the
movable surface of the ahove-mentroneo movable member (i.e., a crrcumrerential 29 surface 17a of

the torque ganceller 1./).and the-abhove-mentioned:stationary:member faging:it (.. thestepper 16), to

thereby constitute the damper function. [00671
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 portion 23b
formed inside the cvlinder bhody 23a which supports the ¢lip 23,
10059]

hocording to the structure as described above, since the

gap G is formed between the front end portion of the writing
iead feeding hole 27 formed on the rear end portiocon side of the
knock bar 21 and the rear end portion of the above-mentioned
lead storage 3, the rear end portion of the lead case 3 doss
net impact on the front end portion of the above-mentiocned
feeding hole 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-mentiocned rotational drive mechanism is

not transmitted to the knock cover 26 side.

[00B0]
In other words, even if the knock cover 26 is rotated by
z 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 solve the problem that excessive

W
6}
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As the above-mentioned sticky medium 19, sticky grease is preferably used. In the step of assembling
the mechanical pencil, as shown in FIG. 9(A), it is applied along the circumferential surface I7a of the
torgue canceller 17. In this situation, as shown in FIG. 9(B), the torque canceller 17 is provided at the
inner circumference of the stopper 16 so that the s ....... cky grease can e interposed between the
torque canceller 17 and the stopper 16. [0068] According to the above-mentioned structure, the

retreat operat'%onv:mand forwandL moyement of the Qb%e-mentigned writing lead in QonjuEnC the writing
. ro %blon .a«“‘»u e NCCK QO]{@_:. . f‘i\qﬁ ,yi.ace a3 O%BS Lacie Lo e,
operation may be providéd with the dampér function. In'this tase, as the above-mentioned sticky

grease used ip the ahgve-mentioned prefetred embodiment, it is desirable to use one having a
consistency (or cone penetration) in a range from 100 to 400. As the above-menti.oned sticky grease,

"ShinwEteL{ §i&i%q.r}e grease"” (trade name; available from Sh -Etsu Chemical Co., Ltd.,), product
numbers: 0330 to 0334., 0340 to 0342, 0351 to 0353, and 0631 to 0633 can be suitably used, for

example. [0069] . Thus, agalready described in the paragraph: of,! Sfdhe Jnvention’, a large
amount of viscous drag is applied to a rapid axial movement of the writing lead, and a load moving

comparatively-slows pravided with the damper fungtiopHn which the viscous,drag-hecames yery small.
[0070] Therefore, the impact when a tip of the pencil is brought into contact with the writing side

can be effectively damped-aceerding te the: wiiting pressure and writing speed it és passibledo solve
the problems that there arises a feel of "clatter” during the cushion action of the writing lead, There
arises a feelaf jelick™ im. eeturm epetation-hythe springmemhet, etey Edrther it isipassible; ta provide
the mechanical pencil ‘ch genera on of a particular e se of uncomforting when writing is effectively
prevented.fj@@/tear end portion of the body cylinder is in contact with
something.
[0062]

Incidentally, in the mechanical pencil with the
above-described structure, the rotor is rotated by way of the
cushicn action c¢f the writing lead subljected to the writing
pressure so that the writing lead is rotationally driven in one
direction., Thus, as already described, there often arises a
feel of "clatter” or a feel of "click” in conijunction with the
cushion action, leaving a problem n bad feeling.

(00627

FIGS., 8 and 9 show one @xample of an acticon for solving
the above-mentioned problem, and show an example in which a
damper function is provided between the already described
stopper 16 and torgue éaﬂceller 17. In other words, FIG. 8
illustrates part A, shown in FIG. 3, by means of an enlargesd
sectional view, in which i1ike parts are given like reference

signs, respectively. In addition, the body cylinder 1 which
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In addition,the preferred embodiments as described above, it is arranged that the torque cance]..ler 17
is used as the movable member which moves in the axial direction together with the writing lead with
applic on of the writing pressure of the writing lead, the stopper 16 is used as the stationary member
facing the movable surface of the above-mentionedmovable member and the sticky grease is
interposed between them. However, when it is arranged that the above-mentioned rotor 6 is used as
the above-mentioned movable member, the formation member. 14d as the stationary member, and the
SHCkY Gronss T DS Borean Tt it1s DOCSIE 5 b the sams operatiohal SRSt (00421

FU”he“i“éﬁ?§b8£%9§%3§§@8’9ﬁﬁ%qcQ;éhe§xﬁﬁ§hstrates a partial structurs

inclucing the torgue canceller 17, the sgpring member 18, an
& stopper 18 which are shown in FIG., 8.
[0064]

As shown in FLG. 8, the stopper 16 which is formed
cylindrically is fitted to the rear end portion of the upper
cam fTormatlon member 13, and the torque canceller 17 which is
formed cyvlindrically is arranged to slide in the axial direction

at an 1lnner circumference of the above-mentioned stopper 16.

rzy
ot
fe-
]

Further, 1 s arranged that the spring member 18 ig interposed
petween the stopper 16 and the ftorgque canceller 17 so that the
spring member 18 may blas the torgue canceller 17 to the rotor
6 side.

[06g5]

Therefore, in the above-mentioned structure, the torgue
canceller 17 functions as a movable member which moves in the
axlal direction together with the wrilting lead with application
of the writing pressure of the writing lead. The stopper 16
functions as a stationary member which faces a movable surface
of the above-mentionad movable member (torgue canceliler 17).
(00661

As shown in FIGS. 8 and 2, 3 sticky medium indicated by
reference numeral 1% 1s interposad between the movable surface

of the above-mentioned movable membery {1.8., circumferential
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is illustratbd by us4 ng the sticky grease as the sticky medium which allows the damper function, it is
possible to use the sticky media, such as highly viscous oil (cg. castor oil) liquid rubber, low
molecular-weightresin, clay, etc., instead. CLAIMS P. mechanical pencil arranged to grasp and
release a wrng lead by reciprocation of a chuck provided in a body cylinder so as to inch said writing
lead forward, in which said chuck is held within said body cylinder so as to be rotatable about an axis
in a situatiop, where said chuck grasps said writing lead, alro;%ati,ongl drive mechanism is é)rovi,ded

T Laoe o i 5] ~cd 11 e} % i [<¥s|
where a rotor retreated and moved forward by writing pressufe of said writ lead thrsugh said thuck so

that said otqr is.rotationally driven, rotgtiopal motion of said rotor i transmitted to, said writing lead
through sai%rtc%ﬁéﬁc%h?a%t%%%%g ﬁ%%ag'? & 42 s%i"E:ka/E Medium ig%ﬁt{e)?peo%gd%étﬁe%n% Tovable
member which, moyves together ngg,ggd writing lead in an axial direction with application of the writing
pressure of said writing lead and a stationary member facing a movable surface of said movable
member sothat;said sticky medium provides retreat operation and forward movement of said writing
lead with a damper function. [2] The mechanical pencil as claimed in claim i, characterized in that said
sticky medium is sticky-grease. /3] 1he mechanical pepgilas.claimedin claim;1, characterized in that
said rotor which constitutes said rotational drive mechanism is formed into the sﬁape of a ring, first and

second carp fages:are respectively farmed-at onegndfacesand-anathet, tne mechanical

i

pencil, as shown in FIG. ©(A), it 1is applied along the

]

circumferential surface 17a of the torgue canceller 17. In this
situation, as shown in FIG. 9(B), the torgue canceller 17 is
provided at the inner circumference of the stopper 16 so that
the sticky grease can be interposed between the torgue canceller
17 and the stopper 16.

[0068]

According to the above-mentioned structure, the retreat
operation and forward movement of the above-mentioned writing
iead in conjunction with the writing operation may be provided
with the damper function. In this case, as the above-mentioned

sticky grease used in the above-mentioned preferred embodiment,

it is desirablie to use one having a consistency (or cone
penetration) in a range from 100 to 400. As the above-mentioned
sticky grease, "Shin-Etsu silicons grease" {trade name;

avallable from Shin-Etsu Chemical Co., Ltd.,), product numbers:

G330 to G334, G340 to G342, G351 to G353, and G631 o G63

Lal

can
be sultably used, for example.
(20693
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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 said first and second cam faces, respectively, the
first cam face in said ring-shaped rotor is brought into abutment with and meshed with said first fixed
cam face by retreat operation of said 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 said writipg Jressure, ang.t peg §fcggg Gam, face ons said rotor. s ,sa@f ctond,flxed cam
face are arranged to have a half phaseé s fted elationship with” resp cto one tootﬁ of a cam in the

amaldwedgﬁgnf% Qﬁ@?@ﬁWFHQ large amount of wvisccous drag is appli

")

=d To
a rapid axial movement of the writing lead, and a load moving
comparatively slowly is provided with the'damper function in
which the viscous drag becomes very small.
100707

Therefore, the impact when a tip of the pencil is brought

£
I

into contact with the writing side can be effectively damped
according to the writing pressure and writing speed. It is

possible to solve the problems that there arises a fsel of

j3

"clatter" during the cushion action of the writing lead, there
arises a feel of "click" in return operation by the spring member,
etc. Furthexr, 1t is possible to provide the mechanical pencil
in which generation of a particular sense of uncomforting when
writing is effectively prevented.

(00717

In addition, in the preferred embodiments as described

—

above, 1t is arranged that the torgue cancellexr 17 is used

16}

bS]

(u

the movable member which moves in the axial direction together
with the writing lead with application of the writing pressure
of the writing lead, the stopper 16 is used as the stationary
member facing the movable surface of the above-mentioned movable
member, and The sticky grease 1s interposed between them.
However, when 1t 1s arranged that the above-mentioned rotor 6

is nasad as the above-mentioned movable member, the



the first cam face on said rotor side is meshed with said first fixed cam face, and the first cam face on
said rotor side and st 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 second cam face on said
rotor side is meshed with said second fixed cam face. [4] The mechanical pencil as claimed in claim 3,
characterized by comprising a spring member for biasing the second cam face of said ring-shaped
rotor into aggtmentﬂwith said _sgcond fixed cam (gaiglga n% prilngirgg the second cam face and the second

f
. CYye-ment Lone Upmer Ccalp T LOT nl r 13 or he lower cam
fixed cam face {6 mesh with each other a Situation where said WrﬁlngL -

formation member 14 is used as the stationary member, and the
sticky greasse is interposed between them, it is possible o

obtain the same operaticnal effect.

Further, in the above description, although the example

is illustrated by using the sticky grease as the sticky medium

9!

which allows tThe damper function, it is pessible to use the
sticky media, such as highly viscous oll (e.g. castor oil),

Jiguid rubber, lownolecular-welght resin, clay, etc., instead.



pressure is released. [5] The mechanical pencil as claimed in claim 4, 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 interposed 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 to said spring member. [6] The
mechanical pencil as claimed in claim 5, characterized by being arranged that said torque canceller is
used as said movable member which moves togetheryith the writing lead in the axial direction, and
said torque canceller also plays apart of role of said damper function.

[1] Anmechanical pencil arranged to grasp and release awriting
lead by reciprocation of a chuck provided in a body cylinder
s¢c as to inch sald writing lead forward, in which said chuck
is held within said body cylinder s0 as to be reotatable about
an axis inasituation where said chuckgrasps saidwriting lead,
a rotational drive mechanism 1is provided where a rotor is
retreated and moved forward by writing pressure of said writing
lszad through said chuck so that said rotor is rotationally driven,
and rctational moticn of said rotor is transmitted to said
writing lead through sald chuck, characterized in that

a sticky medium is interposed bhetween a movable member
whichmoves tegether with saidwriting lead in an axial diraction
with application of the writing pressure of said writing lead
and a stationary memnber facing a movable surface of said mevable
member so that sald sticky medium provides retreat operation

and forwardmovement of saidwriting lead with a damper function.

[2} *"The mechanical pencil as claimed in ¢laim L, characterized

in that said sticky medium is sticky grease.

[3] 7The mechanical pencil as claimed in claim 1, characterized
in that said rotor which constitutes said rotational drive
mechanism is formed into the shaps ¢f a ring, first and second

cam faces are respectively formed at one end face and another
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and face of the rotor in an axial direction, and first and second
fixed cam faces are provided which are axranged.on'said body
cylinder szide so as to face said £irst and second cam faces,
respectively,

the first cam face in said ring-shaped rotor is brought
into abutment with and meshed with said first fixed cam face

by retrezt operation of said cﬁuck by way of sald writing
pressure, and the second cam face in said ring-shaped rotor is
brought into abutment with and meshed with said sscond fixed
cam face by releasing said writing pressure, and the second canm
face on said rotor side and sald second fixed cam face are
arranged to have a half-phase shifted relationship with respect
to one tooth of a cam in the axial directicn in a situation where

the first cam face on said rotor side is meshed with said first

[

fixed cam face, and the first cam face on said rotor side and

i

said first fixed cam face are arranged to have the half-phass
shifted relationship with respect to one tooth of the cam in

the axial direction in a situation where the sescond cam face

on sald rotor side is meshed with said second fixed cam face.

{4} The mechanical pencil as claimed in ¢clzaim 3, characterized
by comprising a spring member for biasing the second cam face
of sald ring-shaped rotor into azbutment with said second Fixed
cam face and bringing the second cam face and the second fixed

cam face tomesh with each other ina situation where saidwriting
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pressure is released.

[5] The mechanical pencil as claimed in claim 4, 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 interposed between the rear end portion of said rotor
and said spring member so as to prevent the rotational motion

0f said rotor from being transmitted to said spring member.

[6] The mechanical pencil as claimed in claim 5, characterized
by being arranged that said torque canceller is used as said
movable member which moves together with the writing lead in
the axial direction, and said torque canceller also plays a part

of role of said damper function.



