DESCRIPTION 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 S SituatiorWwhere a body cylinder is
perpendicular to a writing side f??aﬁcf% but used in a situation where the
body cylinder is somewhatinéiing %hg%\%fﬁ%{j side. In the case where
the body cylinder is thus inclined, there arises a phenomenon that a
drawn line becomes bold as compared with that in the beginning, since

me JNE Writinglead mnay locally a_brade as the writing proceeds_. Further, not
only the drawn line changes in boldness, but also there arises a

- o Rhrepomenon that the drawn line changes in thickness (drawn line
becomes thin) as the writing proceeds, since a contact area of the writing

leadrghapges with respesttodherwiiting side, 90031A order taavaid which
the above-mentioned problem, when the

can rotate a writing lead (refill lead) by writing pressure.

Background Art
[0002]

In the case of writing with a mechanical pencll, it 1is
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 inclined to the writing side. In the case where the
body cylinder is thus inclined, there arises a phenomenon that
a drawn line becomes bold as compared with that in the beginning,
since thewriting lead may locally abrade as thewriting 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 thewriting lead changes with respect to the writing side.

[00G3]



writing is carried out with the body cylinder being rotated, then 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 in
contact with the page when writing. However, when you wish to write
dowriwitRdRE b‘bﬂyac‘g/ﬁﬁalert@eﬁné%&ﬁéﬁ?fh&aé’aﬁ§>é§§ﬁ?&ﬁi@m iftfige ©oe
.operation of re-holding the body cylinder is required while the writin
9T rbREcs, TAding 6 Coriddtable raatiEiok in Wiitihg &ticiericy” 10004] Ih™*"
it ‘:;éhs?fglv%assseillatdll% ntocé[x Ignxpéja,sglglgé?l Vgrlterdo%\llygn?yt ﬁ%@?lglg%tehsecbrofyed .aboyve,
ylinder-and rotating it in"a'stepwise manner, in the case where exterior of

£ nellg 00y fymd%(eiééﬁggegéeab% LOylindrical. However, in the case,ofdhe; ge

mechanical pencil whose “exterior may not be cylindrical and which may

of Q%Qeé@ﬂ€9&8hﬁ%&daﬁgqﬁﬁﬂgBﬂ%QE%”W%#%I%N@“QEE%awhen writing.

side-knock-type mechanical pencil, it is difficult to write by re-holding the

1 owROdy-cylindsr to-besotateddn,a stepwisgimanperasdeseribed 1abouer veing
[0005] In order to solve such a problem, as described above, patent

r o tdocsientsd and 2 disclosetbata srainmpart of aomeehanioal peneik 2nis: ding
provided with a small motor, reduction gears, etc., so that

the body cylinder is required while the writing proceeds, leading

o considerable reduction in writing efflciency.

100041

In that case, 1t is not impossible to write down Dby
re-holding the body cylinder and rotating it in a stepwise manner,
in the case where extericr of the body cylinder is formed to be
cylindrical. However, in the case of the mechanical pencil whose
exterior may not be cvlindrical 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 to be rotated in a stepwise manner as described

above.

{0005]
In order to solve such a problem, as described above, patent

documents 1 and 2 disclose that amain part of a mechanical pencil



a writing lead is gradually rotated according to writing operation. Patent
Document 1: Japanese Patent Application Publication (KOKAI) No.
S51-44029 Patent Document 2: Japanese Utility Model Publication
(KOKOKU) S52-50828 Disclosure of the Invention Problems that the

is [pverticleis issive fouo6} IRCdentally caecording tBthE metidhicals© that
pencil disclosed in the above-mentioned patent documents 1 and 2, itis |

& HEddssafy fottfe main partBiine medRaficapeGroHavEthd Smalf * H1 19
motor, the reduction gears, etc. as described above, and also the

P etesSity arises to install a battery etc. in order to rotationally drive the

Sma}!’l ”QOtr?{ ' Jhgégg rec’ lj.he A? gSta%feasErgg%gnucnivch}@gég%rg aE:Su S,’L ?‘ggt ion
the whole mechanical penci |splarge in sizé and ifcreases in weight,

(Kd%@pgl&%\_/e%HQQIrLlL{;S%-friendliness. [0007] The present invention arises
in view of the above-mentioned problems with the mechanical pencil

disclosed,n patent doguments, 3,and aims atprovidinga, ight-weight: cation
mechanical pencil in which

(KOKOKU) S852-50828

Disclesure of the Invention
Frcblems that the Invention i1s to Solve
[000g]

Incidentally, according to the mechanical pencil disclosed
in the above-mentioned patent documents 1 and 2, it is necessary
for the main part ¢of the mechanical pencil to have the small motor,
the reduction gears, etc. as described above, and alsc the
necessity arises to install a battery etc. in order to
rotationally drive the small motorz.

Therefore, the cost of a product unavoidably increases, and
the whole mechanical pencil is large in size and increases in

welght, leading to very poor user-friendliness.

[6007]
The present invention arises in view of the above-mentioned

problems with the mechanical pencil disclosed inpatent documents,



a rotational drive mechanism allowing a writing lead to be rotated using
writing pressure is provided, and which does not substantially have the
necessity of changing an existing exterior shape. Means for Solving the
Problems [0008] The mechanical pencil in accordance with the present
andjpightichnido ihcoraer {0 SoWE théssave-Mentdhed proBiRRfis 2 Which
mechanical pencil which is arranged such that a chuck ynit provided in a
2 Tty et Tediprot Al s As igf%‘ai%a%ﬁdW%eﬁ5&$§§®ﬁ§nbo|§fd3%8‘:a‘ﬂed
_inch the writing lead forward, wherein the chuck unit is held.within
uS:LB*(%’_cl_y %;r/ﬁr%dLe_r’lrgo Bs Yo fotafe abouta lead %?(l#ls'in a %i%iat%% \\/gvkkgleréit ?k?es
-nHing lead s grasped.. a rotational dive mechanisn s nrovided shich o
the chuck unit is retreated by writing pressure of the writing lead so as to
<hslptationally drive a rotor, and rotational motion of the rotor is transmitted
o the writing lead through the chuck unit. [0009] In a first preferred
embodiment, the rotor which constitutes the rotational drive mechanism is
formed into the shape of a ring and first and second cam faces are

Me ahespestively 14 formechat ane-endface and another other end face of the
rotor

[0Q08]

not

The mechanical pencil in accordance with the present
invention made in order to solve the above-mentioned problem is
a mechanical pencil which is arranged such that a chuck unit
provided in a body cylinder reciprocates so as to grasp and
release a writing lead to inch the writing lead forward, wherein
the chuck unit is held within the body cylinder s0 as to rotate
abouta_leadaxisjj1asituationwhere'thewritinglead”isgrasped,
a rotational drive mechanism is provided in which the chuck unit
is retreated by writing pressure of the writing lead so as to
rotationally drive a rotor, and rotational motion of the rotor

is transmitted to the writing lead through the chuck unit.

[G009]
In a first preferred embodiment, the rotor which
constitutes the rotational drive mechanism is formed into the

shape of a ring and first and second cam faces are respectively

4



in an axial direction, first and second fixed cam faces arranged on the
body cylinder side are provided to face the first and second cam faces,
respectively, the first cam face in the ring-shaped rotor is brought into
abutment with and into mesh with the first fixed cam face by retreat
f o rppératiorroktherchuckamit by waiest e GG prassurdcandthe'secbRéor
~cam face in the ring-shaped rotor is brought intg abutment with and into
in afiesH ifith tHe 86C0rRT fixet camPatetsy Fetéasing the Rfing présddre™ 2=

the second cam face on the rotor side angl 1t:hoe tieco qlfeix@rcsatmafgge are

on thfaRiged T8 hate FhairpPhade siftdd FiStioRSHIS With reSpectts one -~ -

tooth of a cam in the axial direction. in a situation where the, firsf cam f
camoh3HE Fotor B &%ﬁﬁ‘{ﬁgg’ﬁ ngt eth%Jfﬁg't%i>?eaéim{l c%?ﬁ: aé?eﬂﬁ and tﬁéel%%l ﬁfr%ped

face on.the rotor side an I fi :
rotﬁqre 4 S|fk-)6:hou%tnthi%tre%o éjbp_lh@rrfggtt %?ghc%méagﬁ%%wg@%ﬁoth@ﬁ\!eflrst

ha ase s relationship with respect to one tooth of the cam in

£1 0§ @il direction iQ&?Mng’b‘é@g@L% sacand.cam.face on e [ty o
side is in mesh with the second fixed cam face. [0010] In this case, it is

t nePEferable thata spring memherdss prayided avhich diasasdhe secondshaped
cam face in the ring-shaped rotor into abutment with the second fixed
r o eI fage-and heingsdbesseaonsh cam face and thecseesndfixed ¢cam faceond

into mesh with each other 5 _
fixed cam face by releasing the writing pressure, the second cam
Fface on the rotor side and the second fixed cam face are arranged
to have a half-phase shifted relationship with respect to one
tooth of a cam in the axial diréction in a situation where the
first cam face on the rotor side is in mesh with the first fixed
cam face, and the first cam face on the rotor side and the first
fived 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 rotor

side is in mesh with the second fixed cam face.

(60101

In this case, it is preferable that a spring member 1is
providedwhichbiasesthesecondcamfaceintharing—shapedrotor
into abutment with the second fixed cam face and brings the second

cam face and the second fixed cam face into mesh with each other



in a situation where the writing pressure is released. [0011] Further, in the
first embodiment, it is possible to arrange that the rotor including the
chuck unit brings, by weight of the rotor, the second cam face of the
ring-shaped rotor into abutment with and in mesh with the second fixed
in pamifeeetid arsitthess WheretheWitthd pressiretis r8lehgéd 0b12] In a
second preferred embodiment of the mechanical pencil in accordance
with the present invention, first and second legs are arranged at one end
{Ooface gnd another end face, in an axial direction, of the rotor which
¢onstitutes the rotational drive mechanism at acute angles with respect to

the faces, respectively, .and first %%%g%%d, grqove formation sides are . e

disposed on the "body cylinder side and selectively engage with tips of the

thal .rstthgngosceg]g nd legs;qvhenthe rofar moyes o2, firstRositionjn 1he raxial the

irection by retreat operation of the chuck unit under the writing pressure,

rot@r_e,flgéemecsawitf‘a@@ first-grooven, formation side and retatoBallyrment
steps the rotor in one direction; when the rotor returns to a second

w1 tPositian im the axial direction: bycreleaserafthe wiHting pressure stheitvation
second leg engages with the second groove formation side and

wherodationally stepsthegotorsbre is released.

{00121

In a second preferred embodiment of the mechanical pencil
in accordance with the present invention, first and second legs
are arranged at one end face and another end face, in an axisal
direction, of the rotor which constitutes the rotational drive
mechanism at acute angles with respect to the faces, respectively,
and first and second groove formation sides are disposed on the
body cylinder side and selectively engage with tips of the first
and second legs; when the rotor moves to a first position in the
axial direction by retreat operation of the chuck unit under the
writing pressure, the first leg engages with the first groove
formation side and rotatonally steps the rotor in one direction;
when the rotor returns to a second position in the axial direction
by release of the writing pressure, the second leg engages with

the second groove formation side and rotationally steps the rotor

6



in the same direction. [0013] In this case, it is desirable to have a spring
member for biasing the rotor so as to return to the second position in the
axial direction in a situation where the writing pressure is released. [0014]

. Further, in the second embodiment, it is also possible to arrange that

in WWeightsfthe Y6 ididding the chuck unit causes the rotor to return to
the second position in the axial direction in a situation where the writing
pressure is released. [0015] Furthermore, in a third preferred embodiment

(00 of the mechanicgl pencil in accordance with the present invention, the
TStbr which constitutes the rotational drive mechanism is formed into the

Sh%'%e of a1in s?‘ecaff‘ﬁéag is farmed, at.ap end.fage  of the: rolok oA » for
axial direction theréof, and the ring-shaped rotor moves to a first position

512N the axial direction by retreat Qperatiop pfithe chuck uaiunderthe in the

writing pressure, and returns to a second position in the axial direction by

ax1lalease Qf the writing pressure;-a fixed abuttingneember arrgnged onthe is
7 body cylinder side which comes into abutment with a slope of the
released.

[0014]

Further, in the sscond embodiment, it is also possible to
arrange that weight of the rotor including the chuck unit causes
the rotor to return to the second position in the axial direction

in a situation where the writing pressure is released.

[0015]

Furthermore, in a third preferred embodiment of the
mechanical pencil in accordance with the present invention, the
roftor which constitutes the rotational drive mechanism 1s formed
into the shape of a ring, a cam face is formed at an end face
of the rotor in an axial direction thereof, and the ring-shaped
rotor moves to a first position in the axial direction by retreat
operation of the chuck unit under the writing pressure, and
returns to a second position in the axial direction by release

of the writing pressure; a fixed abutting member arranged on the



cam _face, and rotationally steps the rotor in one direction by movement of
the. ring-shaped rotor to the first position, and a movable abutting member
which moves in the axial direction in the case where the ring-shaped rotor

moves to the second position, while being in contact with the slope of the
bodgany ldoe] BN TeRLOMRIN SIEPS the Fter 3P tHe"Sarherdifettbrf arg © °F the

provided. [0016] It is preferable that the fixed abutting member and the
cam pig\able ablittiig Meniet i thé 558\%%&&0%%%%(?30@%3 afg tectLon by

respectively formed at tips of first and secon g)éli 3{i}g:alC meml{)tegsO ylvhi

c
MoV BREfmied cyifdrically and&rranged Coaxially’ within the body cylinder, ¢

rovilg Second elindrical,membey having, 1e mayable.abyltigg MAmbet isor
8lspose Wwithin the first cylindrical member ﬁaving the fixed abutting

the r@%@epa‘?iﬁu 3?‘99 the. second.gylindrical memper, Isarangedde bemeuvaple inr,,

an axi irection within the first cylindrical member by combination of

«n19100yes and rips mutuallyformed incthe axial directionatdhe:fitstrace, and
cylindrical member and second cylindrical member. [0017] In this case, it

r otisidesirable thata sprng memberwhiche retiirastheding:shaped rotorto ded.
the second position is arranged 8 to bias the second cylindrical member
forward in a situation where

(0016l

It is preferable that the fixed abutting member and the
movable abutting member in the above-mentioned structure are
respectively formed at tips of first and second cylindrical
members which are formed cylindrically and arranged coaxially
within the body cylinder, the second cylindrical member having
the movable abutting member 1s disposed within the first
cylindrical member having the fixed abutting member, and the
second cylindrical member is arranged to be movable in an axial
direction within the first cylindrical member by combination of

grooves and ribs mutually formed in the axial direction at the

first cylindrical member and second cylindrical member.

[0017]
Iin this case, it is desirable that a spring member which

returns the ring-shaped rotor toe the second position is arranged



the writing pressure is released. [0018] Further, in the third embodiment,
the movable abutting member can be arranged to be brought into
abutment with the cam face of the ring-shaped rotor by weight of the
second cylindrical member in a situation where the above-mentioned
to hiting prexsufe dsoieldasel {0019 Tk tie frdtid tHe thitderhBadintehts ¢ £ ¢
in which the spring member for returning the position of the rotor upon
theglgade 8P the Hifting preSsurei§ 3&&4 it is desirable that a torque

canceller which is formed cylindrically is interposed between the rotor and

the spring member so as to prevent the rotational motion of the rotor from
[OO%% g transmitt_ed to the spring member. Advantage of the Invention

[0020] According to the mechanical pencil having the above-described

structure, there is advantageous in that he Jotatiopal.driye, Mmeehanisids i ng

provided in which the chuck unit is retreated under the writing pressure of

meribeWrting.lead 50.9,3s to rotationally diive thedetarsAegending ta the fisstcan
preferred embodiment, with application of the writing pressure,

face of the ring-shaped rotor by welght of the second cylindrical
member in a situation where the above-mentioned writing pressure

is released.

[0019]

In the first to the third embodiments in which the spring
member for returning the position of the rotor upon release of
the writing pressﬁre is used, it 1s desirable that a torgue
canceller which is formed cylindrically is interposed between
the rotor and the spring member so as to prevent the rotational

motion of the rotor from being transmitted to the spring member.

Advantage of the Invention
10020]

According to the mechanical pencil having the
above-described structure, there is advantageous in that the
rotational drive mechanism is provided in which the chuck unit

is retreated under the writing pressure of the writing lead so



the rotor moves in the axial direction, and is subjected to rotational motion
when the first cam face of the rotor is brought into mesh with the first
fixed cam face. Further, as the writing pressure is released, the rotor
returns to the original position, and then operates so as to bring the .

as secomdtearndasd by thetrbisr e meeh With thB SeebAdTiked Samfacd s6°°

as to be subjected to the rotational motion in the same direction. [0021

pre THerEdreVASAHTRE Fotdtis TetiBPdcatéd i the axial “diféétion By writing. ©

the rotor is subjected to the rotational motion corresponding to one tqoth .
the of fHePdarfi By ?eﬂéétiﬁaefh@x&ﬁegraﬁj&rﬁﬁg \l/vorﬁihgafegéid i%srot%%%%gl%y b

driven stepwise. Thus, itis possible tg provide the.rotati V€. 1o
rOtﬁﬁiﬁﬂﬁés s} on_wgen.fig Plzé% céﬁ ¥a§ Q%f%%@qu{g@ €s b ught

5V|ng a Ssimple structure, in which the writing lead can be

int éoxtaaetE% Qyi%’ﬂ% . 00221 %Eliﬂ@?erda&&fﬁ”%@gé‘? the aboyeymentioned yriting

second embodiment, with application of the writing pressure, the rotor

pre Moves anﬂ}% 9%'9‘!3 QE?CQQQ! %Qé?erfg‘@t; legattached B)Etb@i RIorposition,
engages with the first groove formation side arranged at 10 the body

anaoylinder.side s as:to kafationally step the setos ini enendirections Furtherptor
when the writing pressure is released,
into mesh with the second fixed cam face so as toc be subjected

to the rotational motion in the same direction.

10021)

Therefore, when the rotor is reciprocated in the axial
direction by writing, the rotor is subjected to the rotational
motion corresponding to one tooth of the cam. By repeating this
operation, the writing lead 1s rotationally driven stepwise.
Thus, it is possible to provide the rotaticnal drive mechanism
having a simple structure, in which the writing lead ;an be

rotated by writing.

[6o22]

Further, according to the above-mentioned second
embodiment, with application of the writing pressure, the rotorx
moves in the axial direction, and the first leg attached to the

rotor engages with the first groove formation side arranged at

10



the rotor returns to the original position, and the second leg attached to
the rotor engages with the second groove formation side arranged at the
body cylinder side, so as to rotationally step the rotor in the same
direction. [0023] Therefore, when the rotor is reciprocated in the axial

the diregtioR by \ikitiiy, ThE TotdrisSUbIECE ™ tHE Potatignalt Potidie “oteor in
corresponding to bending of the leg. By repeating this operation, the

oneyiitiglEad fs rotatiohaiy drivef %t%ﬁ\ﬁigqer. 1'FH151§? i?irseﬁo%sﬁﬁeltg Brovide” =
another rotational drive mechanism having a.simple structure, in whi X

EheyORRfing featf ‘tan Be Fotated \l/\ﬁtjhnv?/riltirﬁ)ggs[ %éﬁnr—‘ur%ﬁegrnl%lr%, Sé\%g(?r%?né =9

At 0€ ahove-mentioned tgﬁgaﬁ@?%mn&g@%@@@'@p@f p.of the Writing 1 on

pressure, the rotor moves in the axial direction, so that the fixed abutting

« 1 shembher, provided on.the hody cylinder, side; comes into.abument withothe: 1 ¢

cam fgce ormed at the rotor, so as to rotationally step the rotor in one
s+ <qiregtion, Eugher, when thewriting peassursis released, the movable

abutting member slides in the axial direction in 11 contact with the cam

face of the rotor, so as to rotationally step the rotor in the same direction.
(00231

Therefore, when the rotor is reciprocated in the axial

direction by writing, the rotor is subjected to the rotational
motion corresponding to bending of the leg. By repeating this
operation, the writing lead is rotationally driven stepwise.
Thus, it is possible to provide another rotational drive

mechanism having a simple structure, in which the writing lead

can be rotated with writing.

[0024]

Furthermore, according' to the above-mentioned third
embodiment, with application of the writing pressure, the rotor
moves in the axial direction, so that the fixed abutting member
provided on the body cylinder side comes into abutment with the
cam face formed at the rotor, sc as to rotationally step the rotor
in one direction. Further, when the writing pressure is released,

the movable abutting member slides in the axial direction in

11



[0025] Therefore, when the rotor is reciprocated in the axial direction by
writing, the rotor is subjected to the rotational motion by the action of the
fixed abutting member which abuts a can face thereof and the movable
abutting member. By repeating this operation, the writing lead is

con veatioHAINPdivEN SEPWISE S TGS fRR fédsitle t6 Prévids anbthigtt 1 onatly
rotational drive mechanism having the simple structure in which the

stefritipg. 1I64F Tan'Be Fotated™Wifth WtinG = [0026] According to the
mechanical pencil of the above-mentioned first to third embodiments, with
application of the writing pressure, the writing lead can be rotated in any

EOOgglihe embodiments, so that local abrasion of the writing lead can be
controlled effectively even in the mechanical pencils which may be

desiigx_ %%E%I}%V,e %19&91]8@@ in the middle 913&%)'99%@@3‘“1@5 AShe axial

desc.rl ed above or \{vhich may be difficult to write by re-holding and
41 rfotating the, bedy @th@qert@lf@ rside-knosk4ype'= srechanicalpencit Thusnal

it is possible to prevent the local abrasion of the writing lead according to
mo t henprogress:ofibe il wating maddo:selvesthetproblenm that dhe dhicknessout s
of a drawn line and the boldness of the drawn line may change badly.
a2 cam face thereof and the movable abutting member. By repeating
this operation, thewriting lead isrotationally driven stepwise.
Thus, it is possible to provide another rotational drive

mechanism having the simple structure in which the writing lead

can be rotated with writing.

[0026]

According to the mechanical pencil of the above-mentioned
first to third embodiments, with application of the writing
pressure, the writing lead can be rotated in any of the
embodiments, so that local abrasion of the writing lead can be
controlled effectively even in the mechanical pencils which may
be designed to have aprojection in the middle of the body cylinder
as described above or which may be difficult to write by
re-holding and rotating the body cylinder of a "side-~knock-type"
mechanical pencil. Thus, it is possible to prevent the local

abrasion of the writing lead according to the progress of the

12



Brief Description of the Drawings [0027] FIG. 1 is a perspective view
showing a first embodiment of a mechanical pencil in accordance with the
present invention, which is partially seen through. FIG. 2 is a schematic
view for explaining, in order, rotational drive actions of a rotor employed
wrifpithe emBolimeAt &S SHowWR iPRIGTL tRiE s SEHEhatc view fér 3w
explaining the rotational drive actions of the rotor following FIG. 2. FIG. 4
Ling 238Ehématie Uit ot ©xplaifing SHotHEr rofdtionir Hriva tHhdéharism for
the rotor, which can be employed in the embodiment as shown in FIG. 1.
FIG. 5 is a perspective view showing a second embodiment of the
Bri@gcganical, Eﬁncil in ag:cg%acl;rbceawith the present invention, which is

partiaﬁﬁ S68 ﬁ“r%rﬁgﬁ. 1 is %ﬁ?asgmentary perspective view for

wo%ql)aining a rotational drive mechanism for the rotor employed in the
embodiment as shown in FIG. 5. FIG. 7 is a fragmentary perspective view

in which the, prigcipal pat.of the retational grive mechanism employedkin: of
the embodiment similarly shown in FIG. 5 is further expanded and
a mechanical pencil in accordance with the present invention,

which is partially seen through.

FIG, 2 is a schematic view for explaining, in order,
rotational drive actions of a rotor employed in the embodiment

as shown in PFIG. 1.

FIG. 3 is a2 schematic view for explaining the rotational

drive actions of the rotor following FIG. 2.

FIG. 4 i3 a schematic view for explaining another rotational
drive mechanism for the rotor, which can be employed in the

embodiment as shown in FIG. 1.
FIG. 5 is a perspective view showing a second embodiment

of the mechanical pencil in accordance with the present invention,

which is partially seen through.
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shown. FIG. 8 is a perspective view showing a third embodiment of the
~ mechanical pencil in accordance with the present invention, which is
partially seen through. FIG. 9 is a fragmentary perspective view for
explaining the rotational drive mechanism for the rotor employed in the,
embbdimént assHARI PRI B, PRE. SHER B FSgihettary ferspBetve - 29 @
view in which the principal part of the rotational drive mechal{lism
r

rot ghigibed ift e’ entBoaltAdrtSimiisty shion ih F16T 8 S TonRgr © 17 T"

expanded and shhown. iFIGF%% is a partially enlarged view showing a
enb i dtioh vitfer8 Wittihg pressure i€ not applied in the rotational drive 14

mechanism employed in the embodiment shown in FIG. 8. FIG. 12 is a
partially enlarged view similarly showing a situation in the middle of

operation in the case:where the writing. pressurs is.applied. RIG. d8is@ the

partially enlarged view similarly showing a situation in the last operation in
o r1 e case where the wting « REESSHEE i appliedkit s apartiaflyd in the
enlarged view similarly showing a situation in the middle of operation in
empbi@icase-whergitheMmritinghown in FIG. 5 is further expanded and

shown.

FIG. 8 is a perspective view showing a third embodiment of
the mechanical pencil in accordance with the present invention,

which is partially seen through.

FIG. 9 is a fragmentary perspective view for explaining the
rotational drive mechanism for the rotor employed in the

embodiment as shown in FIG. 8.

PIG. 10 is a fragmentary perspective view in which the
principal part of the rotational drive mechanism employed in the
embodiment similarly shown in FIG. 8 is further expanded and

shown.

FIG. 11 is a partially enlarged view showing a situation

where writing pressure is not applied in the rotational drive

i4



pressure is released. FIG. 15 is a partially enlarged view similarly showing
a situation in the last operation in the case where the writing pressure is
released. Description of Reference Numerals and Signs [0028] 1: body
cylinder 2: plastic base 3: lead case 4: chuck unit 15 5: clamp 6, 21, 31:
me ChAdisS Bac HRst CARTHatR 6B SseeBnaIcdif Tdce® 10 Turitiflg Té[aéc)i 19 return
spring 13: upper cam formation member 13a: first fixed cam face 14, 25,
34: spring members 15, 24, 33: torque canceller 17: lower cam formation

member ]I7a secongaféxgda alm fac

ﬁiarged view similarly showing a
situation in the middle of operation in the case where the writing

pressure is applied.

FIG. 13 is a partially enlarged view similarly showing a
situation in the last operation in the case where the writing

pressure is applied.

FIG. 14 is a partially enlarged view similarly showing a
situation in the middle of operaticn in the case where the writing

pressure 1s released.

FIG. 15 is a partially enlarged view similarly showing a
situation in the last operation in the case where the writing

pressure is released.

Description of Reference Numerals and Signs
roo2gl

1: body cylinder

2; plastic base

3: leac case

4: c¢chuck unit
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6ar:

tb:

10

12:

13:

13a:

14,
15,

17

17a:

2la:

21b:

22a:

23a:

3la:

32:

32a:

3Zb:

33:

33a:

33b:

21a: first leg 21b: second leg 22a: first groove formation side 23a: second
groove formation side 31a: cam face 32: first cylindrical member 32a:
fixed abutting member 32b: groove 33: second cylindrical member 33a:
movable abutting member 33b: rib 16 Best Mode For Carrying Out the
Frhadiition [0029] Hereinafter, a mechanical pencil in accordance with the
ﬁresent invention will be described with reference to the embodiments
lustrated mth8dtawings. Firstly, FIGS. 1 - 3 show a first preferred
embodiment. F%G. 1 shows a principal part of a mechanical pencil which
is p&rtly br6Rer, Hhd partially seen through. Reference numeral 1 denotes
asbocdg/nccyligd%r \%IQIC(:ZQ constitutes the exterior, and reference numeral 2
indicates a- base attached to a tip portion of the body cylinder 1, i.e., a

. Plastic base malded conically with a resin.

return spring

upper cam formation member
first fizxed cam face

25, 34: spring members

24, 33: torgue canceller
lower cam formation member
secbnd fixed cam face

first leg

gsecond leg

first groove formation side
second groove formation side
cam face

first cylindrical member
fixed abutting member
groove

second cylindrical member
movable abutting member

ribk

16



[0030] A cylindrical lead case 3 is accommodated coaxially within the
body cylinder 1, and a chuck unit 4 is connected with a tip portion of the
lead case 3. The chuck unit 4 is mounted so that its tip portion may be in
a loose fit state in an annular clamp 5, and the clamp 5 is attached to a

Be s finff3hapéa Tipisortisn oF £1otor8. 50631 F TheHechanical pencil shown

[ooin FIG. 1 is arranged to have a so-called pipe slide structure where a
élider 8 is accommodated in the tip portion of the plastic base 2, and a

holding chuck 17.9 made of rubberis accommodated in. NESIEL 8,5 ¢, tne
Further, a ﬁnearﬁéa&iﬁsertlng hole is 56 formed as fo pass through the

prellside of the. slider 8 via the chuckunit.4 fiom the ; ahovepentioned lead tne
case 3, and a writing lead (refill lead) 10 is inserted into the inserting hole.

mp0932L Inthe;meghanical.pengil shawa in F1G.ok when keeck operation of - 3
a knock part (not shown) which is disposed at a rear end portion of the

shokodysavlinder L iscardadeulo thedead caser 8 advaneesin thehotlypal part
cylinder 1. The tip of the chuck unit 4 projects from the clamp 5 to cancel

of A geaspsstateaof thewwtitinghich is partly broken, and partially seen

through. 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 body cylinder 1, i.e., a

plastic base molded conically with a resin.

[0030]

A cylindrical lead case 3 is accommodated cocaxially within
the body cylinder 1, and a chuck unit 4 is connected with a tip
portion of the lead case 3. The chuck unit 4 is mounted so that
its tip portion may be in a loose fit state in an annular clamp
5, and the clamp 5 is attached to a ring-shaped tip portion of

a rotor 6.

[0031]
The mechanical pencil shown in FIG. 1 is arranged to have
a so-called pipe slide structure where a slider 8 is accommodated

in the tip portion of the plastic base 2, and a holding chuck
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lead 10. With cancellation of the knock operation, the lead case 3 and the
chuck unit 4 retreat in the body cylinder 1 by the action of a return spring
12, and the tip portion of the chuck unit 4 is accommodated in the clamp
5, thus the writing lead 10 again comes into the grasp state. In other
9 TRERIL the WRTIRG 1ddd 2F RTGFASAEE AndteleB&ed Wi the chudk (iiEd 2

moves back and forth by re;J)ceat,ing the knock gperation, whereg\é the

LinGfifing Tesl TOPSSErAIS S ek fofward frathe dhudCuRit 2 Stepwize? the

10333 The rofor 6 shownin FIG. 1, s formed injo,a fing.ghape whefe 2, cne
céntral part in the axiaf difection IS larger in diameter. A 18'first cam face

abo_% is, for! %Yaégnfeeangd face (rear end;face) . and a second camface 6k, , 4,

is formed at the other end face (front end face) which is formed into a ring
10 Shape, Qnetheother Band,at; the.rear epd:of the rotor 6, a cylindrical

upper cam formation member 13 is mounted in the body cylinder 1 so as

to cover the rear end of the rotor 6. At the front end of the upper cam

formation member 13, a fixed cam face (also referred to as "first fixed
roocam face") 13a is formed so as to face the first cam face 6a in the rotor 6.

0034] Furthermore, although not shown in FIG. 1, a cylindrical

In the mechanical pencil shown in FIG. 1, when knock

operation of a knock part (not shown) which is disposed at a rear
end portion of the body cylinder 1 is carried out, the lead case
3 advances in the body cylinder 1. The tip of the chuck unit
4 projects from the clamp 5 to cancel a grasp state of the writing
lead 10. With cancellation of the knock operation, the lead case
3 and the chuck unit 4 retreat in the body cylinder 1 by the action
of a return spring 12, and the tip portion of the chuck unit 4
is accommodated in the clamp 5, thus the writing lead 10 again
comes into the grasp state. In other words, the writing lead
10 is grasped and released when the chuck unit 4 wmoves back and

forth by repeating the knock operation, whereby the writing lead

10 operate te inch forward from the chuck unit 4 stepwise.

[0033]
The rotor 6 shown in FIG. 1 is formed into a ring shape where

a central part in the axial direction is larger in diameter. A

18



lower cam formation member is mounted on the body cylinder 1 side so
as to face the second cam face 6b in the rotor 6, and a fixed cam face
(also referred to as "second fixed cam face") is formed at the rear end in
the axial direction. In addition, a relationship and mutual operation an%onga
s Q) and

£11 e FiPdt 4 the SetdndocamFatbs B aRl Bb AAfth' Afeforfied Affh

rotor 6, the first fixed cam face 13a, and the second fixed cam face will.be
2 S YaRBAEA InTdetil Pater ittt FétSrere to FICY % T Enad’s. [6p8§§] I'—(%Front end

urther, a

£acSPIIKE SBIING IEMbEL Lt s mounted, I fhe, UpRSELaph AN nang, at
embér I3. The spring member 14 acts so as 19 to bias forward a torque

-necanceller 15 which is fopmed gylindrically agd maquable in the-axiak rmation

direction. Being pushed by the torque canceller 15 subjected to this bias

memggge'lt@ei@.tg{oQr{gg\ﬁegmrﬁ\fﬁgdbMG&ﬁQg@&@iﬁgﬂoéﬁeas to cover the
above-mentioned structure, in a situation where the chuck unit 4 grasps

reathewritingrlead 40, the-rotar 6 tagetheewith the: chuck unit Aise upper cam
accommodated in the body cylinder 1 so as to be rotatable about a lead

f o révgiS i burthen b kraisituatian wheredhefmeehaaicab pentit is rot irruse (ofirst
not in writing state) , the rotor 6 is biased forward by the action

fixed cam face”! 13a is formed so as to face the first cam face

6a in the rotor 6.

[0034]

Furthermore, although not shown in FIG. 1, a cylindrical
lower cam formation member is mounted on the body cylinder 1 side
so as to face the second cam face 6b in the rotor 6, and a fixed
cam face (also referred to as “second fixed cam face”) is formed
at the rear end 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 rotor 6, the first
fixed cam face 13a, and the second fixed cam face will be described

in detail later with reference to FIGS3. 2 and 3.

[0035]
Further, a coil-like spring member 14 is mounted in the

upper cam formation member 13. The spring member 14 acts so as
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of the spring member 14 through the torque canceller 15, resulting in a
situation shown in FIG. 1. [0037] On the other hand, when the mechanical
pencil is used, i.e., when the writing pressure is applied to the writing lead

10, the chuck unit 4 retreats against the bias force of the spring mem]l%)er B
to 181 ABCOFRAY i this Bpef&dH: the T816T BLAIES retr@atsiR fhe axifl For™e
direction. Therefore, the first cam face 6a.formed at the rotor g eshown in

- . : . hed
oy 1Ensri 6Agaded With 3Ra tomas ifite nissh wit thefirst fixed cam face
by doeran 30 FI3S, 2A 10 203 and @3- (0L gL I SXRAINAg: o
n order the operdtion of a rotational drive mechanism which rotationally
¢ drives tpe rotorcpbythe above-mentioned operation. In FIGS. 2 and 3,
mO\fES Orward. . . : . . .
reference numeral 6 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 sawtooth shape along a
r o oclgcumference direction is formed into the shape of a ring. Further,
similarly, the second cam face 6b having a continuous sawtooth shape
along: 4he cireymfereneedirectionds farmeskinto the shape ofa singl &t te on
other end face (lower face in figures) of the rotor 6.
where the chuck unit 4 grasps the writing lead 10, the rotor &
together with the chuck unit 4 is accommodated in the body
cylinder 1 so as to be rotatable about a lead axis. Further,
in a situation where the mechanical pencil is not in use {or not
in writing state), the rotor 6 is biased forward by the action

ofthespringmember14throughthetorquecanceller15,resulting

in a situation shown in FIG. 1.

[GO37]

On the other hand, when the mechanical pencil is used, i.e.,
when the writing pressure is applied to the writing lead 10, the
chuck unit 4 retreats against the bias force of the spring member
14. 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 FIG. 1 engages with and comes into mesh

with the first fixed cam face 13a.
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[0039] On the other hand, as shown in FIGS. 2 and 3, the first fixed cam
face 13a having a continuous sawtooth shape along the circumference
direction is also formed at a ring-shaped end face of the upper cam
formation member 13, and a second fixed cam face 17a having a
[00&8ntinuous sawtooth shape along the circumference direction is also

T Cai 14LLA Toretihln TS chiGBIT Lhuge I e crbum Tarepaer "2

edinto the sawtooth pe along the circumference

. direction at the first cam face.6 the second f -
in tchredr%%r”c?hee ﬁr@?ﬁ)?eé on o ga}g‘]gtg%lgﬁgd_ SQWgcﬁggthgg%hlch

cam face 13a formed at the upper cam formation

ro t@@}%@learl and 21.the é%‘grﬁé%c@i% fage J14afarmed atthedewer i on.

cam formafion member 17 are each arranged to have substantially the

1n Sampedpitch, [0Q4Q] FIG, 2 (A} shows a-relatignship:amaeng theluppercam the
formation member 13, the rotor 6, and the lower cam formation member

abo¥é-indhe situation where tha mechanical peaci isnotinusesor notinet one
writing state). In this situation, by the bias force of the spring member 14

endshiewn in G e b ftheggcondfcar face Shdformed intthe Fotos 6 isdwrolighe 2
into abutment with the second fixed cam face 17a side of the lower cam

haviormation memberdkmolried cattthe odyeeylirder 19 Atdhis et iHe rence
first cam face 6a on
direction is formed into the shape of a ring. Further, similarly,

the second cam face 6b having a continuous sawtooth shape along
the circumference direction is formed into the shape of a ring

at the other end face (lower face in figures) of the rotor 6.

[0039]

On the other hand, as shown in FIGS. 2 and 3, the first fixed
cam face 13a having a continuous sawtooth shape along the
circumference direction is also formed at a ring-shaped end face
of the upper cam formation member 13, and a second fixed cam face
17a having a continuous sawtcoth shape along the circumference
direction is also formed at a ring-shaped end face of the lower
cam formation member 17. The cam faces formed into the sawtooth
shape along the circumference 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 formatlion member 13, and
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the rotor 6 side and the first fixed cam face 13a are arranged to have a
haIf-phase (hf_ﬂlf-pitch) shifted relationship with respect to one tooth of the
cam in the axial direction. [0041] FIG. 2(B) shows an initial situation where

the writing pressure is applied to the writing lead 10.by use of th .
the _rﬁé@l‘?é.‘rﬁcgi“b%ﬂc‘ﬂ?ﬁ‘] fift§ tasdPal ¢ %%ébe& atbqb%e% 16 Totor 6 ?gt)rjé%?stlon
in the axial direcgon while thg ;C:hugk uni
arr e e} av

t4 retr \ 6.,
membdvad totReGpper cam formation rember %tic’ugs%i‘l?el%n%%?ntggge[%%eb%ldvh'

cylinder 1. 22 [0042] FIG. 2(C) shows a situation where the writing

pressure is applied to the writing lead 10 by use of the mechanical pencil
(00 95151 the rotor 6 comes into abutment with the upper cam formation

member 13 side and retreats further. In this case, the first cam face 6a

forged ap the, retarGscomes into sesh with theyfiest <fixed eamdacedk3aon on
the upper cam formation member 13 side. Thus, the rotor 6 is subjected

nemiQ Fotationaldriveceorresponsting tadhe dafphase (halftpitchpwitheespect
to one tooth of the first cam face 6a. [0043] In addition, circle (0) drawn in
in thecenterof therretoere the mechanical pencil is not in use (or
not in writing state). In this situation, by the bias force of
the spring member 14 shown in ¥FIG. 1, the second cam face 6b formed
in tﬁé rotor 6 is brought intoc abutment with the second fixed
cam face 17a side of the lower cam formation member 17 mounted
at the body cylinder 1. At this time, the first cam face 6a on
zhe rotor 6 side énd the first fixed cam face 13a are arranged

to have a half-phase (half-pitch} shifted relationship with

respect to one tooth of the cam in the axial direction.

PTG. 2(B) shows an initial situation where the writing
pressureisappliedix)thewritingleadiﬁ)byusecﬁfthemechanical
pencil. In this case, as described akbove, the rotor 6 retreats
in the axial direction while the chuck unit 4 retreats. Thus,
therotor6Hmvestotheuppercamformationmﬁmber13sidenwunted

at the body cylinder 1.
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6 in FIGS. 2 and 3 indicates the amount of rotational movement of the
rotor 6. In the situation shown in FIG. 2 (C) , the second cam face 6b on
the rotor 6 side and the second fixed cam face 17a are arranged to have
a half-phase (half-pitch) shifted relationship with respect to one tooth of
(90 fel cam in the axial direction. [0044] Next, FIG. 3(D) shows an initial

situation where drawing with the mechanical cil is finjshed and the :
writin§ préssure Sfthe Wrifing féad 26 igqueelé:a%eérc]f.el nwtﬁ%slcé"ans%,%ﬁg Totor 6

3 moves farward in the axial direction b ti e Spri b -
<2253 Thic (Tl 8 mcbes 18 e ok Cam foimaion mamber 17 (de) -

andn;l]:%uenf[regt tghg Q%gr}équ%%%{ :!ab[wggﬁiéll%u%ﬂf@ﬂn@ﬁ% 5 @&@é@%&ﬁation

situation where the rotor 6 comes into abutment with the lower cam

nemiQipation member, 17 side- andimeves farward further:hy aetion okthe rirst
spring member 14. In this case, the second cam face 6b formed at the

canlHQEB mes e mesh with-thesecondfixed canvfacesh7a onrthenlewerr st
cam formation member 17 side. Thus, the rotor 6 is subjected again to

£ 1 xthe retationat drive gorresparding te the half-phase t (half-pitch) ©f ohe side.
tooth of the second cam face 6b.
Thus, the rotor 6 is subjected to rotational drive corresponding

to the half-pghase (half-pitch) with respect to one tooth of the

first cam face 6a.

[0043]

In addition, circle {0) drawn in the center of the rotor
6 in FIGS. 2 and 3 indicates the amount of rotational movement
of the rotor 6. In the situation shown in FIG. Z2(C), the second
cam face 6b on the rotor 6 side and the second fixed cam face
i7a are érranged to have a half-phase (half-pitch) shifted
relationship with respect to one tooth of the cam in the axial

direction.

[0044]
Next, FIG. 3(D) shows an initial situation where drawing
with the mechanical pencil is finished and the writing pressure

to the writing lead 10 is released. In this case, the roter 6
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0046] Therefore, as shown by circle (0) drawn in the center of the rotor 6,
according to reciprocating movement of the rotor 6 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 ghawritig

nov fgad 26 “Gradped by'tfie Thtiek ufiit 49§ totatloRally"ditven through the Bring

chuck unit 4 similarly. 0047] 24 is clear from the ve d IPHOD, -+ 1 on
mem%%éoﬂd%ng tgkfﬁg'mte}%: rotl r'%s 8 fcon}:%e %%qur %%%pﬁgp t

ﬁanlcaf’pencﬁnﬁg\?ing the structure as illustrated in
memF‘Je(J%Sl.% g).s%’ eea}Ch %@I%JQQV\QE'HQHC@%% %W?Eggq rqc_lprocate in
e axial diréc |on,r%he rotor is subjected to the rotational motion
corresponding to one tooth of the cam. By repeating this operation, the
writing lead 10 is rotationally driven stepwise. Therefore, it is possible to
(oo RESVent the writing lead from locally abrading as the writing proceeds, and
also possible to solve the problem that the boldness of the drawn line and
theghickness Hfdhe drawndingmay change oatiya {0048]vh additions thetor
cylindrical torque canceller 15 disposed between the rotor 6 and the
6 c&oildikespring memberdgenerateswer cam formation member 17 side
and moveé forward further by action of the spring member 14. In
this case, the second cam face 6b formed at the rotor 6 comes
into mesh with the second fixed cam face 17a on the lower cam
formation member 17 side. Thus, the rotor 6 is subjected'again

to the rotational drive corresponding to the half-phase

(half-pitch) of one tooth of the sacond cam face 6b.

[00461]

Therefore, as shown by circle (0) drawn in the center of
the rotor 6, according to reciprocating movement of the rotor
§ ipn the axial direction, the rotor 6 1is 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 10
grasped by the chuck unit 4 is rotationally driven through the

chuck unit 4 similarly.

[G047]



a slide between the end face of the torque canceller 15 and the end face

of the rotor 6, and acts so that the rotational motion of the rotor 6

generated by repetition of the writing action is prevented from being
transmitted to the spring member 14. [0049] In other words, since th

toréide Jcén‘c‘éﬁérnfo%gﬂ EfdRANY i hisrpoBed %réfweaé:nc%xégrlo? r%r?d che

the spring mempber, the rotational motion of the rotor is prevented from.
ne ChRfH frarfsiified 18 e %Briﬁ% mé r%ﬁ‘é?f%é}n%eit i$ p%%sﬁgféﬁ%%oﬁ\?e {§5 the -

1 problem fhatback larsion (spring tarque) of iie spyngMemAer: d4.Qeeurs, e

and places an obstacle to rotation operation of the rotor 6. [0050] In the

1., Jfirst embodiment as described ahave, as;far the firste gam fage 68 the i onal
second cam face 6b, the first fixed cam face 13a, and the second fixed

not £8M face. 174, the cam faces are asranged dodavesthe gontisgeus ing this
sawtooth shape in the circumferential direction, however the rotational

ope dtive mechanism.for retatings the writing tealtis not limitetktovsuckeaepwise .
specific arrangement. [0051] FIG. 4 schematically shows another

The @ﬁ&me@,dthesqu/eﬂmetm@d: rotationahdriveirhéolyahism. FIGng(ayally
shows a

abrading as the writing proceeds, and alsoc poessible to solve the

problem that the boldness of the drawn line and the thickness

of the drawn line may change badly.

10048

Tn addition, the c¢ylindrical torque canceller 15 disposed
hetween the rotor 6 and the coil~like spring member 14 generates
a slide betweenithe end face of the torque canceller 15 and the
end face of the rotor 6, and acts so that the rotational motion
of the rotor 6 generated by repetition of the writing action is

prevented from being transmitted to the spring member 14.

[0049]

In other words, since the torgue canceiller formed
cylindrically is interposed between the rotor and the spring
member,therotationalmotionoftheIﬂtorispreventedfrombeing

transmitted to the spring member, and it is possible to solve
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state similar to the operation state as already described and shown in
FIG. 2(A), and FIG. 4(B) shows a state similar to the operating state as
shown in FIG. 2 (C) . Further, in FIG. 4, like reference signs indicate like
parts which achieve like functions as shown in FIG. 2. 0052] As shown i
the P R damt fabe BatiRtwhiththere t&retcdhlifdotis LREdiatiens ™ -
whose upslopes and downslaopes have 26 substantially the same
1 fichinafioR 16 e XiGPdifSetR Si%aff)%r%e%olnt%otﬁeétsh%%eoﬁear%d" 3fone ©°°
1:C’tegd gaceT (upper face in figure) of the rotor 6. Further, the second cam
face’6b in which there are continuous undulations similarly is also formed
in the shape of a ring at the other end face (lower face in figure). [0053]
Further, the cam faces in which there are continuous undulations whose
[Ooggsflopes and downslopes have substantially the same inclination to the
axial direction are also formed at the first fixed cam face I3a formed at the
end face of the yipRencam ferpation member 38 facing the first eam éace rst
6a, and at the second fixed cam face 17a formed at the end face of the
camlonercap formatier membernt? §0064Fb, the first fixed cam face

13a, and the second fixed cam face 17a, the cam faces are arranged
to have the continuocus sawtooth shape in the circumferential
direction, however the rotational drive mechanism for rotating

the writing lead is not limited to such a specific arrangement.

[0051]

LES |
-4

'G. 4 schematically shows another example o©f the
ahove-mentioned rotational drive mechanism. FIG. 4 (A} shows a
state similar to the operation state as already described and
shown in FIG. 2(A), and FIG. 4(B) shows a state similar to the
operating state as shown in FIG. 2(C)! Further} in FIG. 4, like
reference signs indicate like parts which achieve like functions

as shown in FIG. 2.

[0052]
As shown in FIG. 4, the first cam face 6a in which there

are continuous undulations whose upslopes and downslopes have
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Except in the case where the mechanical pencil is in the writing state, as

shown in FIG. 4 (A) , the bias force of the spring member 14 brings the

rotor 6 into abutment with the second fixed cam face 17a side formed at

the end face of the lower cam formation member 17 mounted at the hody |
sub giitfer 2’ dide CHiferefore, te® $&86Td 83mFacd BB of tHe fotdr 6 enghgss - °

with and comes into mesh with the second fixed cam face 17a. At thj .
forgmd e Ardt"EaHAEE 63%0A tHe FStof side and ﬁ%%r%? ﬁxé(é face in

ver
%am face

, 13a 27 are arran ed ta have the half-phase shifted relatiopship with. .
£ “gFers%éc?%o%lnee fé%[ﬁ%fGthe cgr;ilrﬁ%lr]%1 the aa%lé?l dﬁ?eccc'gr(l)ﬁ %[%%5@5%%%\@[%21 (glthwelr}wh

the gf%[]g ¥ ien ct:%en E%%%‘c’)v@ grg ﬁ'&% Péet%h@r?écé'lgﬁ”fg ri§§“ §%d atf@& i§ ’oigzz{g@ Gas& he

he writing state, the rotor 6 retreats in the axial direction as described
sha%@o%ef AS §I191\gn all Ea'ﬁ‘e 4,{B). the rator Hmoves tpwards andieomegure) .
into mesh with "the first fixed cam face 13a side formed at the upper cam
formation member 13 mounted on the body cylinder 1 side. At this time,
therefore, the rotor 6 is rotationally driven by an angle corresponding to
[ o othejhalf-phase of one tooth formed at the cam. [0056] As shown in FIG. 4
(B) , in the situation where the first cam face 6a is brought into mesh with
the firstffixed camiface:38a, faces in which there are continuous
undulations whose upslopes and downslopes have substantially the
same inclination to the axial direction are also formed at the
first fixed cam face 13a formed at the end face of the upper cam
formation member 13 facing the first cam face 6a, and at the second

Fived cam face 17a formed at the end face of the lower cam

formation member 17.

[0054]

Except in the case where the mechanical pencil is in the
writing state, as shown in FIG. 4 {A), the bias force of the spring
member 14 brings the rotor 6 into abutment with the second fixed
cam face 17a side formed at the end face of the lower cam formation
member 17 mounted at the body cylinder 1 side. Therefore, the
second cam face 6b of the rotor 6 engages with and comes into
mesh with the second fixed cam face 17a. At this time, the first

cam face 6a on the rotor side and the first fixed cam face 13a
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the seco_nd cam face 6b on the rotor 6 side and the above-mentioned
seco_nd f|>§ed cam face 17a are arranged to have the half-phase shifted
relationship with respect to one tooth of the cam in the axial direction. At

this time, therefore, it returns to the state as shown in FIG. 4 (A) in.th ,
arecé§é%ﬂﬁﬁ8tﬁ8mﬂﬁm3;ﬁ%gsﬁﬁﬁﬁsﬁﬁéiﬁxf%ﬁgN J1 igo%shmg with

thé rétor B'is again

rotationally driven by an angle corresponding to the half-ph e
res}i’(%iﬁ f6rinéd &t ﬁﬁoeo%:gm? 8%[%855]51{% oltﬂer{:1 vgv%rcfs}%?s% iﬁ%gggr(ﬁgﬁghal
drive mechanism with the structure shown in FIG. 4, it is possible to

obtain the operational effect similar to that of the rotational drive
chgnlsm shown in FIGS. 2 and 3. [00581 Further, in the embodiment
described above, the spring member 14 shown in FIG. 1 is used. In the

casgwhete She ywiting, pressurens release dds arranged-that thesbiasencil
force of the spring member 14 causes the rotor 6 to return to the state

is before application of the wsiting pressureranditoiapplythecrotationgie rotor
motion to the rotor. Thus, in the case where the spring member 14 is

6 rusedathe rotatior opetationi ot thetrbtor ssstdbitized,> wdiek isvprefefiedshown
However, the return action of the rotor 6

in FIG. 4(B), the rotor 6 moves towards and comes into mesh with

the first fixed cam face 13a side formed at the upper cam formation

member 13 mounted on the body cylinder 1 side. At this time,

therefore, the rotor 6 is rotationally driven by an angle

corresponding to the half-phase of one tooth formed at the cam.

[0056]

As shown in FIG. 4(B), in the situation where the first cam
face 6a is brought into mesh with the first fixed cam face 13a,
the second cam face 6b on the rotor 6 side and the above-mentioned
second fixed cam face 17a are arranged to have the half-phase
shifted relationship with respect to one tooth of the cam in the
axial direction. At this time, therefore, it returns to the
state as shown in FIG. 4 (A) in the case where the writing pressure
is released, and the rotor 6 is again rotationally driven by an
angle corresponding to the half-phase of one tooth formed at the

cam.
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in the case of the released writing pressure can be carried out by the
weight of the rotor 6 including the above-mentioned chuck unit, without
using the spring member 14. Thus, in the case of using gravity, it is
possible to contribute to simplifying the mechanism and reduction in cost.
[0059] FIGS. 5 - 7 show a second embodiment of the mechanical pencil
00 29_ in_accordance with the present invention. In addition, FIG. 5 shows the
?)?lhupal part of the second embodiment which is partially seen through,

where like reference signs Indieaie I, paris Sauivalent b e rRspecive: cn
parts in

er WBI " N
e embodinient shown in FIG. 1. Further, a basic structure for

i 1o redlizing the inching operation;of the writing Jead, insthe mechanigal pencithe
_ etc., is similar to that shown in FIG. 1, therefore its description will not be
op e 1eR8A1Ed1[006Q]. Also Jn this secand embediment: the rotarXliformed i ive
thg shape of a ring is provided. This rotor 21 together with the chuck unit
me A4S disposedin the,bedy;gylindes faotsshown) so as to be rotatable about
the lead axis and movable in the axial direction. The first and second legs

21a and 21b are disposed on one end face and the other end face of the
rotor 21 in the

[0058]

Further, in the embodiment described above, the spring
member 14 shown in FIG. 1 is used. In the case where the writing
pressure is released, 1t is arranged that the bias force of the
spring member 14 causes the rotor 6 to return to the state before
application of the writing pressure and to apply the rotational
motion to the rotor. Thus, in the case where the spring member
14 is used, the rotation operation of the rotor is stabilized,
which is preferred. However, the return action of the rotor 6
in the case of the released writing pressure can be carried out
by the weight of the rotor 6 including the above-mentioned chuck
unit, without using the spriﬁg member 14. Thus, in the case of
using gravity, it is possible to contribute to simplifying the

mechanism and reduction in cost.

[00558]

FIGS.5—-7show51secondembodim@ntcﬁfthemechanicalpencil
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axial direction and at acute angles to the above-mentioned faces,
respectively. In addition, a plurality of the first legs 21a are molded at
substantially regular intervals along one annular end face at the rotor 21,
and a plurality of the second legs 21b are similarly molded at substantially

in gegulafterald Albrigh the Beet EnnildreHd fikte at'the¥ofor 21°70061]" -

30 As illustrated in FIGS. 6 and 7 in detail, an end face of .a cylinder body .
shows & pzatet AcinGthe B OF thafirdt'lég F15° ARd fhis gﬁé?ae)c{le% TR 1

constitutes a first groove f ti ide 22a. Furth . 1
par & itidet BEAT Z%higcfgg‘;ffé gwrfg:ear'é”]f'ﬂe £ ﬁ%rg”cgfs%‘%@,dﬂ?&?coi& Jike

S cin e?ip of the above-mentioned secon

oax {59 230, and {his end fage, cansiites a seqand groous fopataR Side «nown
a. In addition, sawtooth-like projections are radially formed at the first

in Eapéi second gropye ng%ig@@ng%@@g@pg 232 aleRdthe ng the inching

circumferential direction. Further, the cylinder bodies 22 and 23 are

ope%ﬂ&%d on thebedy eylinder.side (pot showa); 18082 = Onpthecathestc. , is
hand, a coil-like spring member 25 is provided that biases forward the

< 1 mbotan-21 and the shuskunit Fwhich. maves integradlyi isthiecasel whereitha 1.1
pressure by the writing is applied, the chuck unit 4 retreats against the

notbias ferceafiba .

[G060]

Also in this second embodiment, the rotor 21 formed in the
shape of a ring is provided. This rotor 21 together with the
chuck unit 4 is disposed in the bedy cylinder (not shown) s0 as
to be rotatéble about the lead axis and movable in the axial
direction. The first and second legs 2la and 21b are disposed
on one end face and the other end face of the rotor 21 in the
axial direction and at acute angles to the above-mentlioned faces,
respectively. In addition, a plurality of the first legs Z2la
are molded at substantially regular intervals along one annular
end face at the rotor 21, and a plurality of the second legs 21b
are similarly molded at substantially regular intervals along

the other annular end face at the rotor 21.

[0061]
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spring member 25. With this operation, the rotor 21 operates to retreat in

the axial direction. In addition, the cylindrical lead case is disposed inside

the spring member 25, which is not shown. [0063] In the

above-mentioned structure, when the mechanical pencil is used OG{ Véhen
t

theAfritind pResstir€ 75 apphad the itk 31°0hifA téttdatsHyaifist tha® ©F

e
bias force of the spring member 25. With this operation, the rotor 21 also
2 cydeAts n iRSExiar directidh 2IRGtheF on s,'tg%gesh%Wn fjr?FItGg.e TrEEleg

6, since

the rotor. 21 moves in a directjon of arrow a (moyves to first pasitign), Jthe, ;
z lafirﬁqggtfizaseﬁaggeaécﬁitﬁ thé lﬁr:'LrslttUg‘ffce)aosvg f%r%r%g[%/oﬁrs?dc}(e %2%? anH(% @b)lecﬁds, Hae

22230 %th%trﬁs‘%'}ag‘}!ye@éayQB%"X sten.ihesrotar, 21 ig,a dirgclion ok agav Be i g

[00 urther, in the case where the writing pressure is released, the

theCPHBk&'f‘“cﬁé‘%@@eﬂ%ﬁ%ﬁq%]iQ?%E?%JQ&%HI @def%ii@n Of QrEOW € @REVESice

to second position) as shown in FIG. 7 by the action of the spring
conBember Z5. I hus: theisecand leg2lhargagess with the second gradie ion,

formation side 23a and bends, so as to resultantly rotationally step the
sawhoter2l inthe directionafoaroneb. radially formed at the first and
second groove formation sides 22a and 23a along the

circumferential direction. Further, the cylinder bodies 22 and

23 ares mounted on the body cylinder side (not shown) .

[0062]

On the other hand, a coil-like spring member 25 is provided
that biases forward the rotor 21 and the chuck unit 4 which move
integrally. In the case where the pressure by the writing is
applied, the chuck unit 4 retreats against the bias force of the
spring member 25. With this operation, the rotor 21 operates
to retreat Iin tﬁe axial direction. 1In addition, the cylindrical
lead case is disposed inside the spring member 23, which is not

shown.

[0063]
In the above-mentioned structure, when the mechanical

pencil is used or when the writing pressure is applied, the chuck
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[0065] Therefore, when the rotor 21 is reciprocated in the axial direction
by the writing, the rotor 21 is subjected to the rotational motion

corresponding to the bending of the leg. By repeating this operation, the
writing lead 10 is rotationally driven stepwise. Therefore, it js possibje to

uni frevERERRA WHitHgAead frdm folalfPabiity &5 the witthg ProceadR ana” -

32 also possible to obtain the operational effect similar to.that, in first . _ .
Wit eniBbdimBREAS alr84dy aggcrifb%aa. foé;%] ?nigadiﬁgﬁ,rglgg in %hrlle helieksan

. _ aboye-mentjoned second embodiment, a cylindrical torque.cancelle
a1 T Y2hofdl by Iré’ﬂteor%rk?éaer nUeral 24 Sinsrl}-llbcgv. GBIZLSWpdrEroI%/%ed . 'Si%:e th:éto %q g ¥

21 S30ERer 2415, erposed bepwaed e [otq21 a0cdhe Spring peberon)
, the rotational motion of the rotor 21 is prevented from being

tne UANSMitted f0 the spring memper 5. thereby graking ipossibletoisolves i de
the problem that the back torsion (spring torque) of the spring member 25

222 086U, and places the ebstacle ta kotatign reperatiom of the rotep2dne rotor
[0067] Further, also in the above-mentioned second embodiment, the

21 spring memberi2hshawa i FHGS. 5 and 6 is used. In the case

{00641

Further,in%ﬂnacasewhere'thewritingpressureis released,
the chuck unit 4.and the rotor 21 are returned in a direction
of arrow ¢ (moves to second positicn) as shown in FIG. 7 by the
action of the spring member 25. Thus, the second leg 21b engages
with the second groove formation side 23a and bends, so as to
resultantly rotationally step the rotor 21 in the direction of

arrow b.

10065]

Therefore, when the rotor 21 is reciprocated in the axial
direction by the writing, the rotor 21 is subjected to the
rotational motion corresponding to the bending of the leg. By
repeating this operation, the writing ilead 10 is rotationally
driven stepwise. Therefore, it is possible to prevent the

writing lead from locally abrading as the writing proceeds, and
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where the writing pressure is released, it is arranged that the bias force of
the spring member 25 causes the rotor 21 to return to the state before
application of the writing pressure and to apply the rotational motion to
the rotor. Thus, in the case where the spring member 25 is used, the

als potation dpetation F fid FotbR Gs REBikZed Which i fireterted HaRelr, t 12t
the return action of the rotor 21 in the case of the released writing

in pRssshite ffay" 3%k Bafied Uty the Weidisrtha Fotor 21 including the

above-mentioned chuck unit, without using the spring member 25. Thus,

in the case of using gravity, it is possible to contribute to simplifying the
[002” chamsm and reduction in cost. [0068] FIGS. 8 - 15 show a third

embodiment of the mechanical pencil in accordance with the present

inv%%t(iﬁgd !Lr]c%%q{t,l ogl gJJG!_'HSt ﬁ@oﬁmsﬂ&@@?& 9@@ QE@@I{[B i Eﬁlnb odiment,

em ment which is partially seen through, where like reference signs

» clndicate fike: pads eguivalenidorthe respestive parts inftheeerbodimental 24
shown in FIG. 1. Further, a basic structure for realizing the inching

in qpp@atit_)@ of the ywitingdead in themaechanical pengik etcs 4s similanto tHat is
shown in FIG. 1, therefore its description will not be repeated. [0069]
interposed between the rotor 21 and the spring member 25, the
rotational motion of the rotor 21 is prevented from being
transmitted to the spring member 25, thereby making it possible
to solve the problem that the back torsion (spring torque) of

the spring member 25 occurs and places the obstacle to rotation

operation of the rotor 21.

(00671
Further,alsoletheabove—mentionedsecondembodiment,the
spring member 25 shown in FIGS. 5 and 6 is used. In the case
where the writing pressure is released, it is arranged that the
bias forée of the spring member 25 causes the rotor 21 to return
to the state before application of the writing pressure and to
apply the rotational motion to the rotor. Thus, in the case where
the spring member 25 is used, the rotation operation of the rotor
is stabilized, which is preferred. However, the return action

of the rotor 21 in the case of the released writing pressule may
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Also in this third embodiment, as shown in FIG. 8, the rotor 31 formed in
the shape of a ring is provided. This rotor 31 together with the chuck unit
4 is disposed in the body cylinder (not shown) so as to be rotatable about
the lead axis and movable in the axial direction. As shown in FIG. 9 and

be FaGri@sh Which the totor 82 Hdltitstirchiferéfide porfion afs shfargdd “°
and shown, sawtooth-like protrusjons are formed radially and

abo ¥RARaOUSY 34 &THHE FedF ehd 8Fthe Fofor Tr ihthe axial direction et ¢ >

thereby form a cam_face 31la [EOO?O On.the.ot '
1eb 3a the other hand, e fisto ¢ s o
Thu%yllﬁanﬁgﬁmcearﬁﬁefj 3248 "mountéd f"nls}/de Jfr?e Solglgc%%gr}]%er (enctt)gt?ﬁgv{;’/r:tiﬂ)l.b e
co A5ShoMn NEIGS,. 9and 10, & e abylling memher 323 constiuted by
WO “sawtooth-like protrusions is formed at a front end of the cylindrical
member 32 so as to face the cam face 31a of the rotor 31. In addition, the
fixed abutting member 32ais enlarged and indicated by solid lines in FIG.
[OO%]et_seq. as will be described later. Further, a plurality of the fixed
abutting members 32a are formed at the front end of the cylindrical
megbes 32 at 1substantialysregulaninienatsin the cireumsferencecal pencil
direction. [0071] The second cylindrical member 33 is accommodated
in geaxiallpnce with the present invention. In addition, ¥FIG. 8
shows the principal part of the third embodiment which is
partially seen through, where like reference signs indicate like
parts eguivalent to the respective parts in the embodiment shown
in FIG. 1. Further, a basic structure for realizing the inching
operation of the writing lead in the mechanical pencil etc., is

similar to that shown in FIG. 1, therefore its description will

noet be repeated.

(0069

Also in this third embodiment, as shown in FIG. 8, the rotor
31 formed in the shape of a ring is provided. This rotor 31
together with the chuck unit 4 is disposed in the body cylinder
{not shown) so as to be rotatable about the lead axis and movable
in the axial direction. As shown in FIG. 9 and FIG. 10 in which
therotor31Eﬂuiitscircumferenceportimmareenlargedandshown,

sawtooth-like protrusions are formed radially and continuously
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inside the first cylindrical member 32. The second cylindrical member 33
is arranged to be slidable in the axial direction inside the first cylindrical
member 32. In other words, as shown in FIGS. 9 and 10, it is arranged
that a plurality of grooves 32b are formed in the_axial direction on an inner

at uhglletraca Bfothe st ifdrical hiemberd2 B pfurafity o fibs 33bara” =°Y
formed in the axial direction on an outer wall surface of the 35 second
forgyfndridal hRdifinér33, and each rib 33b is inserted into a respective one
of the grooves 32b, whereby the second cylindrical member 33 can slide
in the axial direction inside the first cylindrical member 32. [0072]
0 celes triangle-like movable abutting members 33a are formed at the
ront end of the second cylindrical member 33 so as to face the cam face

31a0f theJotor,31, Inaddition, 2t the front end ofthe:cylindricahmember. 1s
33, a plurality of the movable abutting members 33a are formed at
noud¥Rstantially regylan, ienals imthercireuwnfenential) directiornidhensecondGs .

cylindrical member 33 is arranged to be subjected to the bias force so as
9 dade pushed out feravaedhy: theneoildikerspring fremben B4idigpesedat two
the rear end in the axial direction as shown in FIGS. 8 and 9. Thus, the
s awmovablelatutting-membrer 88a formeticatned at a front end of the
cylindrical member 32 so as to face the cam face 31a of the rotor
31. In addition, the fixed abutting member 32a is enlarged and
indicated by solid lines in FIG. 11 et seqg. as will be described
later. Further, a plurality of the fixed abutting members 32a

are formed at the front end of the cylindrical member 32 at

substantially regular intervals in the circumference direction.

[0071]

The second cylindrical member 33 is acconmmodated coaxzially
inside the first cylindrical member 32. The second cylindrical
member 33 isarrangedix:beslidablejj1theaxialdirectioninside
the first cylindrical member 32. In other words, as shown in
FIGS. 9 and 10, it is arranged that a plurality of grooves 32b
are formed in the axial direction on an inner wall surface of
the first cylindrical member 3Z, a plurality of ribs 33b are

Formed in the axial direction on an outer wall surface of the
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the second cylindrical member 33 is always in abutment with the cam

face 31a of the rotor 31 and acts so as to bias the rotor 31 forward. [0073]

FIGS. 11 - 15 are for explaining in order how the cam face 3la formed at

the rotor 31 is rotationally driven by the fixed abutting member 32a argjd int
e nco

secee novalie BbGRihg FBRTTer33a ttd B2 38 the Tedipfodition BF e rotor

31 in the axial direction according_to the writing. [0074] First, FIG. 11
8 IGiNRE4 bithatidh vhére te’ \?/ritf?fé]cp()jr\égssureg gg hotwa%%)ﬁgg.%n tl% ¢ second

situation, peing subjected to the actjon. of spri e 4. the ;. <+
cyl fﬁ“o%bfe%bﬁﬁ?ﬁ%%#er%%e? %%asc%ngees into a eu'E)F:‘lrnl‘sge]%‘tlI%]vit%}L %ﬁé%a%n&%aclémlde
the3%@ro;)%h%rq_t%%%i%%qtq?e%%rr3§§ggether with the chuck unit 4 is
moving forward (second position) inside the body cylinder. Next, FIG. 12
shows a situation in the middle of operation in the case where the writing
pressure is applied. By the action of writing pressure, the rotor 31 moves
1 o oBagkward via the chuck unit 4 inside the body cylinder. Thus, the movable
abutting member 33a moves backward while compressing the spring
membes 34; apdifurtharthe-cam éace Bialformedtat the roter83d cordés are

into abutment with the fixed _
formed at the front end of the second cylindrical member 33 s0
as to face the cam.face 3la of the rotor 31. In addition, at
the front end of the cylindrical member 33, a plurality of the
movable abutting members 33a are formed at substantially regular
intervals in the circumferential direction. The second
cylindrical member 33 1s arranged to he subiected to the bias
force so as to be pushed out forward by the coil-1like spring member
34 disposed at the rear end in the axial direction as shown in
TIGS. 8 and 9. Thus, the movable abutting member 33a formed at
the second cylindrical member 33 is always in abutment with the

cam Tace 3la of the rotcocr 31 and acts so as to bias the rotor

31 forward.

[0073]
FIGS. 11 - 15 are for explaining in order how the cam face
31a formed at the rotor 31 is rotationally driven by the fixed

abutting member 32a and the movable abutiing member 33a due to
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abutting member 32a. [0075] Next, FIG. 13 shows a situation where the
rotor 31 (cam face 31a) is moved back (first position) further after being
subjected to the writing pressure. The cam face 31a is pushed against
the fixed abutting member 32a as shown by arrow d and a sawtooth-like .
the fre ioTIRE LRAPRCE ST BRIV ovesin 4 Airdbton T shatin®sF By “ -9
arrow e with the result that the rotor 31 is subjected to the rotational drive
to tbfre¥pondifg to a horizontal component of force shown by arrow e.
[0076] Thus, the chuck unit 4 is also rotationally driven in the same
direction, and the writing lead 10 grasped by the chuck unit 4 is rotated
: [ ]ilarly. In addition, in this situation, although not shown in FIG. 13, the
isosceles triangle-like movable abutting member 33a passes over one

tooth ?-EEh,E sawtooth-like  cam fage; 318,800 is:Rrought into abutinghRt ssure

with a sawtooth-like face of the next tooth in a direction of rotation. [0077]
1 s 6214 shews aninitiak situatiomwhers, the wiiing: ipfesstie isseleasedtion
Thg movable abutting member 33a which is subjected to the action of the
of BRENg;mempensduneves formiesdpovable abutting member 33a comes
into abutment with the cam face 31a of the rotor 31, and the rotor
31 teogether with the chuck unit 4 is moving forward (second
position) inside the Ybody cylinder. Next, FIG. 12 shows a
situation in the middle of operation in the case where the writing
pressure is applied. By the action of writing pressure, the
rotor 31 moves backward via the chuck unit 4 inside the body
cylinder. Thus, the movable abutting member 33a moves backward
while compressing the spring member 34, and further the cam face

31a formed at the rotor 31 comes into abutment with the fixed

abutting member 32a.

(00757

Next, FIG. 13 shows a situation where the rotor 31 {cam face
31a) is moved back (first position} further after being subjected
to the writing pressure. The cam face 3la is pushed against the
fixed abutting member 32a as shown by arrow d and a sawtooth-1like

face of the cam face 3la relatively moves in a direction as shown
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t_hereby rel_easing the meshing of the sawtooth-like cam face 31a with the
flxed_abuttlng member 32a. As shown in FIG. 15, when the movable
abutting member 33a is still subjected to the action of the spring member

34 and moves forward, a slope of the m i [
p ovable a?uttln?ggmé%gber B%aéso che

by agushiecagainst e caRtface 514 s"SHowit tRf arrow T A

sawtooth-li i i i i
oth-like face of the cam face t:%la relatlngC}/ moyes in 8 gleg%ccng@ force

rot ahbRmy Hrrow & A& TRSUIE “38 the folor317is subjected to the

rotational drive corresponding to a horizontal component of force as
ho by ,arr e
s ‘“éﬁ_owﬁ _by arrow g. [0_078] Therefore, the chuck unit 4 is also rotationally
driven in the same direction, and the writing lead 10 is rotated similarly.
In _o_ther words, one operation cycle of the application and release of the
(00 Wigifing pressure causes the rotor 31 to be stepped corresponding to one
sawtooth of the cam face 31a. By repeating this operation, the writing

lead104s rotationally drivent stepwisel ¥herefore: itis possible to preventthe
the writing lead from locally abrading as the writing proceeds, and also
saﬁ%&b&fi‘:ﬁ@@btﬁh@&ﬁﬁ%&ﬁﬂﬁ&i@fﬁ%ﬁ@imﬂagt@ﬁmdnuhetm@,tchuck unit
embodiment as already described. [0079] In addition, in the
4 1 abovermentidmed thirdvembbdiavent,tthen, in this situation, although
not shown in FIG. 13, the isosceles triangle-like movable
abutting member 33a passes over one tooth at the sawtooth-like

cam face 3la, and is brought into abutment with a sawtooth-1like

face of the next tooth in a direction of rotation.

(00771

FIG. 14 shows an initial situation where the writing
pressure is released. The movable abutting member 33a which is
subjected to the action of the spring member 34 moves forward,
thereby releasing the meshing of the sawtooth-like cam face 3la
with the fixed abutting member 32a. As shown in FIG. 15, when
the movable abutting member 33a is still subjected to the action
of the spring mempber 34 and moves forward, a slope of the movable
abutting member 33a is pushed against the cam face 3la as shown
by arrow £, so that the sawtooth~like face of the cam face 3la

relatively moves in a direction shown by arrxow g. Az a result,
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second cylindrical member 33 arranged to be slidable in the axial
direction operates to play the role of the torque canceller as described in
the above-mentioned first and second embodiments. In other words, the
second cylindrical member 33 is interposed between the rotor 31 and thg.

the springrmemBeér 34PARE bpratesttos pféfeht e fotationdimotibh of ife: <+ 79
rotor 31 from being transmitted to the spring member 34, Thus, it is

£o polsible?y’ 88 solE R 5Bblent tHat the bgék f’og]gi"(q)rﬁ EPring Fgraug)' of
the spring member 34 occurs and places the obstacle to rotation
operation of the rotor 31. 0080] In the above-mentioned third embodiment,

[oo%eﬂ sp_ri_ng member 34 shown in FIGS. 8 and 9 is used. In the case where
the writing pressure is released, it is arranged that the bias force of the

- spring. member 34 hrings the mavable abuginggnesther S3awhightis ven in

formed at the second cylindrical member 33, into abutment with the cam

¢ nefage 31 0fthe rotor 31.toapply the refationabmation i thecrotos. {0083 1y .
Thus, in the case where the spring member 34 is used, the rotation

1n OPeLation of thedotos issstabilizad; wiiehds prefesed. However,dhd release
rotational operation of the rotor 34 in the case

of the writing pressure causes the rotor 31 to be stepped

correspending to one sawtooth of the cam face 3la. By repeating

this operation, the writing lead 10 is rotationally driven

stepwise. Therefore, it is possible to prevent the writing lead

from locally abrading as the writing proceeds, and also possible

to obtain the operational effect similax to that in the first

embodiment as already described.

00791

Tn addition, in the above-mentioned third embodiment, the
second cylindrical member 33 arranged to be slidable in the axial
direction operates to play the role of the torque canceller as
described in the above-mentioned first and second embodiments.
In other words, the second cylindrical member 33 1s interposed
between the rotor 31 and the spring member 34, and operates to
prevent the rotational motion of the rotor 31 from being

transmitted to the spring member 34. Thus, it is possible to
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of the released writing pressure can be carried out by the weight of the
second cylindrical member 33 without using the spring member 34. Thus,
in the case of using gravity with respect to the second cylindrical member,

it is possible to contribute to simplifying the mechanism and reductg’o%p the

501 veodth AP TSt AdhetR&nRAF PehCif SrdRged 1S §abp andirelease a

writing lead by reciprocation of a chuck unit provided.in a;body cylinder. ;
=pT igFag iR the whifify Teadfward %ﬁgra%%e?izg it ga%( the chuck unit

is held within th bod Ocylig?er so as to be rotatable about a lead axis in a
opergfihiibn Wherd thé 2Rdck Unit grasps the writing lead, a rotational drive

mechanism is provided in which the chuck unit is retreated by writing
pressure of the writing lead so as to rotationally drive a rotor, and
r_Oogr%lia\tional motion of the rotor is transmitted to the writing lead through the
“~ chuck unit. 2. The mechanical pencil as claimed in claim 1, characterized
in thatthe roterwhigh constiktesithe fotatiopal drve: mechanismigg menbex
formed into the shape of a ring, first and second cam faces are
31 Jespectively:forned atene erdfacel andiandther endefackeof ethid fotoF #F 79
an axial direction, and first and second fixed cam
pressure is released, it is arranged that the bias force of the
spring member 34 brings the movable abutting member 33a which
is formed at the second cylindrical member 33, into abutment with

the cam face 3la of the rotor 31 to apply the rotational motion

to the rotor.

(06811

Thus, in the case where the spring member 34 is used, the
rotationoperatimloftherotorisstabilized,whichisgueferred.
However, the rotational operation of the rotor 34 in the case
of the released writing pressure can b; carried out by the weight
of t*he second cylindrical member 33 without using the spring
member 34. Thus, in the case of using gravity with respect to
the second cylindrical member, it is possible to contribute to

simplifying the mechanism and reduction in cost.

49



faces are arranged on the body cylinder side so as to face the first and
second cam faces, respectively, the first cam face in the ring-shaped rotor
is brought into abutment with and into mesh with the first fixed cam face
by retreat operation of the chuck unit by way of the writing pressure, and
th_e secor_ld cam face in the ring-gﬁﬁf)&? rotor is brought into 41 abutment
with and into mesh with the second gxgg cam face b}é q:eé%asir%% tge

L. fritiRgRredsiie, iR Secofd E&MFate oh the rotor si aEgteme

e andet e second

Lead K reRPOBE B B o gk A B LARE A e PBHANOR tnaer

to onetooth of a cam In the axial direction in a situation

so Jvhere th%é&ﬁsttcﬁaem&%%et% g rofor side,js inymesh. with the firstdixed tnat

1 A
cam SFace, and the first cam face on the rotor side and the first fixed cam

face are grranged to.have the, half;pbase shiftedyelationshipn with respeet to

to one tooth of the cam in the axial direction in a situation where the

he S§EQRAgAM face.on thewrotor side is i meshiwith the-secondrfixecheamhuck
face. 3. The mechanical pencil as claimed in claim 2, characterized by

uni@_oﬁli%@;iﬂg aispring memben for bjasing dhe sécordicamiface nefthenism is
rmg-s_haped rotor into abutment with the second fixed cam face and

orobiinging thesecandrcamiface and thé seconddixedtdn writing pressure

of the writing lead so as to rotationally drive a rotor, and

rotational motion of the rotor is transmitted to the writing lead

through the chuck unit.

2. The mechanical pencil as claimed in claim 1, characterized
in 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 body cylinder side so as to face the
first and second cam faces, respectively,

fhe first cam face in the ring-shaped rotor is brought into
abutment with and into mesh with the first fixed cam face by
retreatoperationcﬂfthechuckunitbvaurofthewritingpressure,

and the second cam face in the ring-shaped rotor is brought into
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face into mesh with each other in a situation where the writing pressure is
released. 4. The mechanical pencil as claimed in claim 2, characterized in
that weight of the rotor including the chuck unit causes the second cam

face of the ring-shaped rotor to be brou%ht into abutment with the second

abu fived ear facetorbe THEMEBA Wit éadh A% offief 14 shtiEfich fkerd e »Y

lwriting pressure is released. 5. The mechanical pencil as claimed in claim
relqagharctérizett irf tHal fifst @it "second legs are arranged at one end

face and another end face, in an axial direction,,of the.rqtor whi .
corfgtfufts R T otAtio rg A v meth a}ﬁ?(icrﬁ Tt Acute %}ﬁa I gcsgﬁit%%s%% ctto "¢

o amg}% gaec%gt‘ er ea% E % %ﬁ\ége!}é’ %%%E(%teaﬂd Secen kgég%\/% 'an @Q@T&OQ Sides:af@sh 1 p
ISposed on the body cylinder side and selectively engage with tips of the

withségggeS&COPQ-'sgé, whep:the otprmaves, ta. adirstnasition indbeaxialin a
irection by retreat operation of the chuck unit under the writing pressure,

s 1 ¢ fhefirst leg, engages with-the firsk.groove formation: sideraed detationatlyme sh
steps the rotor in one direction, and when the rotor returns to a second

w1 tpositian in the-axial: gireetian by telease of the writing pressure, the
seco.nd leg engages with the second groove formation side and
rotatignallyrst cam face on the rotor side and the first fixed
canfacearearrangedtok&n&ethehalf—phaseshiftedreiationship
with respect to one tooth of the cam in the axial direction in

2 situation where the second cam face on the rotor side 1is in

mesh with the second fixed cam face,

3. The mechanical pencil as claimed in claim 2, characterized
by comprising a spring menber for biasing the second cam face
of the ring-shaped rotor into abutment with the second fixed cam
face and bringing the second cam face and the second fixed cam
face into mesh with each other in a situation where the writing

pressure is released.

4. The mechanical pencil as claimed in claim 2, characterized
in that weight of the rotor including the chuck unit causes the
second cam face of the ring-shaped rotor to be brought into

abutment with the second fixed cam face to be in mesh with each
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steps the rotor in the same direction. 6. The mechanical pencil as claimed
in claim 5, characterized by comprising a spring member for biasing said
rotor so as to return to the second position in the axial direction in a
- situation where the writing pressure is released. 43 7. The mechanicﬁal
othqentil a3 cHifritatinCaitis feharattelzad if tha\REGht 5f the rofor== ="
including the chuck unit causes the rotor to return to the second position
in thﬁ axial direction in a situation where the writing pressure is released.
B. The mechanica| pencil as claimed.in claim 1, characterized. i
5. rotor Wﬁi%ﬁa&%ﬁg%tgg fhcelriotgt?orcf(:}]adlrif{l/ee%mégzihgr%i%rizIg iz fo;%r%léé} ﬁ%%#g zed
sﬁg e of aring, a cam face is formed at an end face of the rotor in an
axia d@rect?on, and the ring-shaped rotor moves to a first position in the
axial, ditection byJelreat; operation.qf the chucleunitundardhe miitingce and
pressure, and returns to a second position in the axial direction by
anofelease of thewating pressure; and adixedabidiing member arranged anich
the body cylinder side which comes into abutment with a slope of the cam
con fACE: and causes- the taterntobe rotationadly steppechin ene directiohdsy with
movement of the ring-shaped rotor to the first position, and
respect to the faces, respectively, and first and second groove

in

formation sides are disposed on the body cylinder side and
selectively engage_with tips of the first and second legs,
when the rotor moves to a first position in the axial
directionbyretreatoperatim1ofthechuckunitunderthewriting
pressure, the first leg engages with the first groove formation
side and rotationally steps the rotor in one direction, and
when the rotor returns to a second position in the axial
direction by release of the writing pressure, the second leg
engages with the second groove formation side and rotationally

steps the rotor in the same direction.

6. The mechanical pencil as claimed in claim 5, characterized
by comprising a spring menber for biasing said rotor so as to
return to the second position in the axial direction in a

situation where the writing pressure is released.
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a movable abutting member which moves in the axial direction when the
ring-shaped rotor moves to the second position, while being in contact
with the slope of the cam face, and causes the rotor to rotationally step in
the same direction are provided. 9. The mechanical pencil a%claim din

7. Jaim BS ERarcterizet 2N that et abiting tidmber angRs = = =°

~movable abutting member_are respectjvely formed.at tips of first and
tn %%%Bnﬂ%ﬁﬁﬂan8%|?ﬂgnﬁﬁﬁgﬁwﬁgé%mé(%§K§$ QLIRS OLIIStAN o ¢ the

gyl?ndlri{(::ally and arranged

rot%t)aﬁi]gll% within tEne bady cylinder, the second cylindrical member fiaving ; on,
5 )

ur O cond . po 4 1 = wied
bvabie _aBut ing member is dléjposed within the first cylindrical
i ember having the fixed, abyfting membsr.and the second eyindrical
_ membgr iS arranged to be movable in"an axial direction within the first
cyllndrlcal member by combination of grooves and ribs mutually formed in
the axial direction at the first cylindrical member and second cylindrical
5. Mmember I The-mechanical peneil as-ekaimed inlclaim 9, characterizedi zed
in tha_lt a spring member which returns the ring-shaped rotor to the second
in EQ@IHQH is arranged to bias the second cylindrical member forward in a
situation where the writing pressure is
fhe rotor which constitutes the rotational drive mechanism
is formed into the shape of a ring, a cam face is formed at an
end face of the rotor in an axial direction, and the ring-shaped
rotor moves to a first position in the axial direction by retreat
operation of the chuck unit under the writing pressure, and
returns to a second position in the axial direction by release
of the writing pressure; and
a fixed abutting member arranged on the body cylinder side
which comes into abutment with a siope of the cam face, and causes
the rotor to be rotationally stepped in one direction by movement
of the ring-shaped rotor to the first position, and
amovableabuttingmemberwhichnmvesjjltheaxialdirection
when the ring-shaped rotor moves fo the second position, while

being in contact with the slope of the cam face, and causes the

rotor to rotationally step in the same direction are provided.

9. The mechanical pencil as claimed in claim 8, characterized
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_released. 11. The mechanical pencil as claimed in claim 9, characterized

in that the movable abutting member is arranged to be brought into

abutment with the cam face of the ring-shaped rotor by weight of the
~second cylindrical member in a situation where the writing 45 pressure is
in Yafdased. 12. The mechanical pencil as claimed in any one of claims 3, 6,

and 10, character that Il
cyﬁﬁ’(‘ﬁmfg[@ﬁg 'ﬁt%IfF?% lndgbagt q anr%ue SENCRICE W@E@i‘ L%H{e{{jlﬂg member

ose Ween the rotor and the spring member so as
are OITEYEL the{m%%?}ém%m of, the, ot fram beingdrapsmitteditodheca:

spring member
members which are formed cylindrically and arranged coaxially
within the body cylinder,

the second cylindrical member having the movable abutting
member is disposed within the first cylindrical member having
the fixed abutting member, and

the second cylindrical member is arranged to be movable in
an axial direction within the first cylindrical member by
combination of grooves and ribs mutually formed in the axial

direction at the first cylindrical member and second cylindrical

memnber.

10. The mechanical pencil as claimed in claim %, characterized
in that a spring member which returns the ring-shaped rotor to
the second position is arranged To bias the second cylindrical
member forward in a situation where the writing pressure is

released.

11. The mechanical pencil as claimed in claim 3, characterized
in that the movable abutting member is arranged to be brought
into abutment with the cam face of the ring-shaped rotor by welght

of the second cylindrical member in a situation where the writing

45



pressure 1s released.

12. The mechanical pencil as claimed in any one of claims 3,
6, and 10, c%aracterized in that a torgue canceller which is
formed cylindrically is interposed between the rotor and the
spring member 8o as to prevent the rotational motion of the rotor

from being transmitted to the spring member.
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