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, in a situation where a body cylinder is
perpendicular to a writing sidé:’fpsa%%} ?BdtOﬁ\Sed in a situation where the

body cylinder is somewhat inglined tq the writing side. In the case where
the body cylinder is thus ?r%éﬁ’ﬁ%%ﬁfhé%’é“ :‘?i‘s‘gts{"ﬁa%phenomenon that a

drawn line becomes bold as compared with that in the beginning, since
the writing lead may locally abrade as the writing proceeds. Further, not

7 o S0ly: the-drawn, line changes in boldness, but also there arises a
phenomenon that the drawn line changes in thickness (drawn line
[ o becomes thin) as the writing proceeds, since a contact area of the writing
lead changes with respect to the writing side. [0003] 1 In order to avoid
the abeve-mentionedproblerapwhendhes c¢ a mechanical pencil which

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

Background Art
[0002]

In the case of writing with a meghanical pencil, it is
generally often the case that the mechanical pencil 1s 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 writimg side. In the case where tThe
body cylinder is thus inclined, there arises a phenomencn Lhat
a drawn iline becomes bold as compared with that in the beginning,
since the writing leadmay locally abrade as the writing proceeds,
Further, not only the drawn li_ne changes in boldness, but also
there arises aphenomenon that the drawn line changes in thickness
(-drawn line becomes thin) as the writing proceeds, si.nce a contact

area of the writing lead changes with respect to the writing side.

[0003]



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
down with the body cylinder beingbrotated, there arises a théI%m inﬁg%t .

) r
operatiBh Bt Fe-HIANG e BTy THRndaris Fequirddwile the wiiting ne
. proceeds, leading, to considerable redyction in writing efficiency, 0004 | n
wriﬁﬁf%&sse,ci%frl& oucr: Jb?n %l% D C# ol iwnderl%ql%g%hge é’tg gérQhe

s not'impossible to write n%y re-ho ody

it fx'ingég%i_erolﬁ%ti_@%ii% a.stepwisg manner, 4n the casehere exterioeof, o |

the'body cylinder is formed to be cylindrical. However, in the case of the

= neMechanical-nencil whoseyexterior may not he sylinddeal and whigh gy sige
be designed to have a projection in the middle or which is a

of Sside-knockstype: mechanicahpeneik ids difficult tonwritedyererheldingtheing.
body cylinder to be rotated in a stepwise manner as described above.

Howl9P05] iR erder ta: solvenstehwa-problemy aswdescribed abdyespatentier being
documents 1 and 2 disclose that a main part of a mechanical pencil 2 is

rotprovitled withsa smalkmotor refiuctionigeaisa ttepse ghaten of re-holding

the body cylinder is required while the writing procesds, leading

to considerable reduction in writing efficiency.

[0004]

In that case, it is not impossible to write down by
re-holding the body cylinder and rotating it in a stepwise manner,
in the case where exterior of the body cylinder is formed to be
cvlindrical. However, in the case of the mechanical pencll whose
exterior may not be cylindrical and which may be designed to nave
a projection in the middie or which is 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 scive such & problem, as described above, patent

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



a writing lead is gradually rotated according to writing operation. Patent
Document 1: Japanese Patent Application Publication (KOKAI) No.
551-44029 Patent Document 2: Japanese Utility Model Publication
(KOKOKU) 552-50828 Disclosure of the invention Problems that the
invention is to Solve [0006] incidentally, according to the mechanical

is prericidrscloded: i tReabbvBIheRtiorcPpaehPao8iREhts Eand-2,3fis~Rat
necessary for the main part of the mechanical pencil to have the small, |

2 otor® Sheffitiction gédraCBit: a¥ déstribed hbdVe, ahd digo the W1 ting

~_necessity arises to install a battery etc. in order to rotationally drive the
P& SRTalPMotor. Therefore, the cost of a product unavoidably increases, and

the;whole. mechapical pencil, '%tgsgnfsg%% Dd,INCrRases i Weght; ¢ o+ 1 on
leading {o very poor user-frie dliness. [0007 The present invention arises
(Koj yiew.of theaboyg-mentioned problems with the mechanical pencil

Isclosed in patent documents, 3 and aims at providing a light-weight
meghanical pencilitwhich a sapanese Utility Modsl Publication

(KOKOKU)} 852-50828

Disclosure cof the Invention
Probléms that the Invention is to Solve
[0006]

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

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

weight, leading to very poor user-friendliness,

(00071
The present invention arises in view of the above-mentioned

problems with the mechanical pencil disclosed inpatent documents,
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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] In accordance with a first aspect of the present
andnyention,t thrererispravided ‘amechanical penciarrangedto grasp arid ch a
rotelense.a Witing lead bytesiprocationef a chuek unit provided ina b@@&ﬁ:ﬂd
us £Y§nder.sq as fo inch the ywriting.lead forward, chagacterized n thatthe

chuck _unitis held Wlthln the body cylinder so as to be rotatable about a
SURSAd AxiS i A Siftistion Whers Se 1Eﬁﬁucf( it gragiss e ‘va‘vxrjtlsntglfléjade}{te“or
shegfational drive mechanism is provided in which the chuck unit is

retreated by writing pressure of the writing lead so as to rotationally drive

ve &d0ter .angd rotationaletign.ef.the rotor is transmitted to the writing lead
[O%rr]é) gh the (_:huck unit. [0099] In a.first preferrgd e_mbodiment, the rotor

which constitutes the rotational drive mechanism is formed into the

shapé of &Cfingatd fitst ahd secorid camTaces aré'tespaéiiialy 4 forfed o
thatone endface and anotherloihérend fageoftherotoroed to grasp and
release a writing lead by reciprocation of a chuck unit provided
in a body cylinder so as to inch the writing lead forward,
characterized in that the chuck unit 1is held within the body
cyvlinder so as to be rotatable about a lead axis in a situation
where the chuck unit grasps tThe writing lead, a rotational drive
mechanism 1s 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 1s transmitted to the

writing lead through the chuck unit.

(0009
In a first preferred embodiment, the rotor which
constitutes tThe rotatlional drive mechanism 1is formed intoe the

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



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 can 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 the second
£ o rgsin 4Ace Rt N g-3RAPaA SrGtBrTs RS UGt SBUnTEH Wittt afd fnth® = °*
~ mesh with the second fi)éed cam face by releaggré% the Writigg pressure, 4
in afh@Fécond LART A onthe THi6r8idE St the second fived tam face are”
arranged to have a half-phase shifted relationship with respect to one a
O £ RSOt A TahT i e BXAT diFechoTing %i%u%ﬁo‘hav?/ﬁe% ?hggﬁrss% cam face
___ on the rotor side is in mesh with the.first fixed cam face, and.the: first cam. .
cam (L2& BR thé Totor side and the first fixed cam face are arranged to have =
rot tb'eihs?' lggg%%en%hﬂae*go relatiopship with respect:tn.ong taoth,of the.Gam4n s+
he axial diréction in a situation where the second cam face on the rotor
=1 x Sideisinmeshwith the.sqcond. fixed cayn face [QO10}incthis.saseritisizy of
preferable that a spring member is provided which biases the second
+ ne GAM facedintheding-shaped rotqr dnte absiteent mthethe secendifixgdshaped
cam face and brings the second cam face and the second fixed cam face
rot BRoimeshdnifheachwihef i ment with and into mesh with the second

fixed cam face by releasing the writing pressure, the second canm
- face on the rotor side and the second fixed cam face are arranged
ts have a half-phase shifted relationship.with respact to one
footh of a cam in the axial direction in @ situation where the

£irat cam face on the rotor gide 15 in mesh with the first ed

b

4
i

h

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

[

fixed cam face are arranged to have the half-phase shifted
relationship with respect to one tooth of the cam in the axial
direction in a situation where the second cam face on the rotor

eide is in mesh with the second fixed cam face.

[0010]

Tn this case, it is preferable that a spring member 1is
providedwhichbiasesthesecondcamfacejjzth@ringmshapedrotcr
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 car, face of the
ring-shaped rotor into abutment with and in mesh with the second fixed
cam face in a situation where the writing pressure is released. [0012) In a
in asevbhdaTeRITreth emboliRtertof the hachafitaFferd eaddidarice
with the present invention, first and second legs are arranged at one end
face and another end face, in an axial direction, of the rotor which
_constitutes the rotational drive mechanism at acute angles with respect to
00%he faces, respectively, and first and second groove formation sides are
dispoped.on the, bady oylindet side andalectively.2a0aas Wit s o1 e,

1 I I + I > o . T
%&cond feas; When the rotor moves to a first position in the axial

thaﬁdi@}cetiorn by retreat operation,of the chuckunit undeyfhe wyiting:pressurene
thefirst Feg engages with the first groove formation side and rotatonally

rot SIEPS fherotqr.in ane directionr when.theJotor £etuins 4@ a:seeandabutment
position in the axial direction by release of the writing pressure, the

«+ « second Jeg.engages with the seeendigroavefornatian side;and. situation
rotationally steps the rotor 6

where the writing pressure is releassd.

[0012]

Iin a second preférred empodiment of the mechanical pencil
in accordance with the present invention, first znd second legs
. are arranged at one end face and another eﬁd' face, in an axial
.direction, of the rotor wnhich constitutes the rotational drive
mechanism at acute angles with respect to the faces, respectively
and first and second groove formation sides are dispesed 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 cperation of the chuck unit under ths

writing pressure, the first leg engages with the first groove

h

ormation side and rotatonally steps the rotor in one direction;
when the rotor returns to a second position in the axiael direction
by release of the writing pressure, the second leg engages with
the second groove formation side and rotaticnaily steps the rotox

8



in the same direction. [00131 In the 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
weight of the rotor including the chuck unit causes the rotor to return to
in thige 88B6NJ BEFiIbA T 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
001 rqtor which c_;onstitutes the r(_)tational drive mechanism is formed _into the
%ape of a ring, a cam face is formed at an end face of the rotor in an

axial g|rQ%t|%%g@ereoL and theJing-shaped, rotardnaves to a dirslpesitior o
inthe axial direction by retreat operation of the chuck unit under the

b1 2 s WHINgRressyre, and Jetwps-te-a.second poesitie énihe axisk directiambyne
release of the writing pressure; a fixed abutting member arranged on the

=xiaf bedycyiinder side whichrepres inte abutmentavith-a sfope ofthesure is

egsed.

[

re

[0014]

Further, in the second embodiment, 1t is zlso possible to
arrange that weight of the rotor including the Qhuck unit causes
the rotor to return to the secend position in the axial direction

inp & situation where the writing pressurs ig released.

[C015]

Furthermore, in a third preferred embodiment of ths
mechanical pencil in accordance with the present invention, the
rotor which constitutes the rotational dri#e:@echanmsamws formed
into the shape of a ring, a cam face Is formed at an end face
of +he rotor in an axial direction thereoi, and the ring-shaped
rotor moves to a first position in the axial direction by retreat
cperation 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
cam, face, and rotationally steps the rotor in the same direction are .

podypROAdEd SOFER] Tt ErefeaBie thatthe et Ebtiing memBef ARATHET ="
movable abuttigg member in thekabove-g\entioned structure are :

can FapBotitdly formad abTifs b fifst aha second tyindrical” menbers which oY

are formed cylindrically and arranged coaxially withip the ylinder,
2oV &g Heddnd CYfindrEal n%@ﬁ%eecr{h%%fh%rtﬁg mjcgi‘/%bTelgﬁJttiﬁé)gr%/écn%%%r’ i

mwﬂE%O%%duvtviEhit%éhgg%%ew'é&dfigﬁ' memher having.the fixed abutting. ; on ixn

member, and the 'second cylindrical member is arranged to be movable in

cne 202X die (‘\LI"'QQ M%”ng?a%réhcygﬂi%ﬁf?%'om%@ ber by cambinationefition,
grooves and ribs mutually formed in the axial direction at the first

«h Qvlindrical member and secend sylingddcal menaberz[00%21 tnsthistease, itand
is desirable that a spring member which returns the ring-shaped rotor to

ot 1he seeand, position israrranged Bitothiastheserondcylindriealsamemberded.
forward in a situation where

[0016)

It is preferable that the fized 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 afranged.coaxially
within the body cylinder, the second cylindrical member having
the movable abutting member is dispésed 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]
In this case, it is desirable that a spring member which

returng the ring-shaped rotor to 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
writing pressure is released. [0019] In the first to the third embodiments
t o binawhichethe spridge ymMembet for ratamiryr the pesiton-of thelrbtor updh where
release of the writing pressure is used, it is desirable that a torque
the cancéslier wvivicls iStormebscylifdRéayIs 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
) £0020] According to the mechanical pencil having the above-described
[00 Sfricture, there is advantageous in that the rotational drive mechanism is
provided in which the chuck unit is retreated under the writing pressure.af ;
the Wiritiitlead €6 9-as to"rno'té”t?on%ﬁﬁ 8%\7&“ %%tfototrgzcéﬁo%fﬁ% to t%% ﬁg{ e
nenpreferred embodiment, with application gf the writing DrESSURe w1 th the can

face o

Hh

the ring~shaped rotor by weight of the second cylindrical
member in & situation where the above-mentioned writing pressure

is released.

[oo1ey

In ﬁhe first to thé third embodiments in which the spring
member for returning the position of the rotor upon release of
the writing pressure is used, it is desirable that a torgue

v 15 interpcsed between

[ ]
;...l

canceller which is formed cylindrica
the rotor and the spring member sc as to prevent the rzotational

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

Advantage of the inveation
{00201

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

ig rerreated 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 can face. Further, as the writing pressure is released, the rotor

returns to the original position, and then operates so as to bring the

second cam face of the rotor into mesh with the second fixed cam face so
as tas wrbe stbjetidd’ (eHebtatoRalAGHd in the SaRfe difection. 0821 ©&*

Therefore, when the rotor is reciprocated in the axial direction by writing,
pre £ e RAoP ROSI BERE 10'thE Yot&tiohal #iotidh BorresPohtling to%oRe tooth ™ ©

~of the cam. By repeating this ogforaéion, thgwritingalggd lssrota;ionaﬂy
€

. K | n B Nea t
the g stBpliEe. TFhusti iSHOSsibIS to provide the Totational drive -
. _Mmechanism_having a simple structure, in which the writing lead Ganibe, o1«
rotagsged bl ?N’“rl‘ti%.V%&(?EZTESrth'éﬁsacco? ing to the above-mentioned one
sgcand _embodiment, with-application otthe writng pressure«the.Bor: cing

mtorﬁaoevses In'the axial dllrection, and the first leg attached to the rotor

pre s&1gages with Q%esférﬂ greQvefornation side-apranged &t :10 thelbpdyition,
cylinder side, so as to rotationally step the rotor in one direction. Further,
and When %EW@.Q%%%SEQVQ5 releasedne second cam face of the rotor

into mesh with the second fixed cam face sc as to be subiected

o the rotationzl motion in the same direction.

[eozt)

Therefore, when the rotor is reciprocated in the axial
direction by writing, the rotor is subjected tTo the rotational
motion corresponding to one tooth of the cam. By rapeating this
operation, the writing lead is rotationally driven stepwise.
Thus, it is possible to pﬁovide +he rotational drive mechanism
having a simple structure, in which the writing lead can be

rotated by writing.

[0cz2]

Further, according to the above-mentioned second
embodiment, with application of the writing pressure, the rotor
moves in the axial direction, and the first leg attached to the
rotor engages with the first groove formation side arranged at

19



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. [00231 Therefore, when the rotor is reciprocated in the axial

the 9'5%%“0% gWJg'ﬂgsmfoth is subjected (o the,yotational 4uotieR rotor in
spon

corr ing to bending of the leg. By repeating this operation, the

one WIiling Jead;is rofationally drivan.stepwige: Thys, fispessible to peavidesed,
another rotational drive mechanism having a simple structure, in which

s ne theowrting lead, can dectotated with svritings [0024), Furthermoresecona leg
according to the above-mentioned third embodiment, with application of

2+ dhe awiting pressute, dbedatoro movestin théa axiad divectian, sothaf themat ion
fixed abutting member provided on the body cylinder side comes into

s 1 dsabiimens withsthe: cantface forhéddt the foier, sbras o Fotatioially stepl-y
the rotor in one direction. Further, when the writing pressure is released,

=t ethe movable abutting TterhBBE slidesSif thé axial direction in 11 contact

with the cam face of the rotor, so as to rotationally step the rotor in the
same direction.

(66233

Therefore, when the rotor is reciprocated in the axial
direction by writing, the rotor is subjected to tne rotationzal
motion corresponding to bending of the leg. By repeating this
operation, the writing lead is rotatiomally-driven stepwiss.
Thus, iﬁ is possible to provide another rotational drive
mechanism having a simple structure, in which the writing lead

can be rotated with writing.

[0024)

Furthermors, according to the above-mentioned third
embodiment, with application of the wrltlng pressure, the rotor
moves in the axizl 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, whern the writingpressureis released,
the movable abutting member slides in the axial direction in

it



[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 cam face thereof and the movable
abutting member. By repeating thisoperation, hewritingleadisrotationally

contgg\éen stepwise. Thus.it is.passibledo previde apethes retatiopakdrvenall
mechanism having the simple structure in which the writing lead can be

st eplOtated with, writing - [0926L According a 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

1 g0 2te mechanical pencils which may be designed to have a projection in the
middle of the body cylinder as described above or which may be difficult
toTwite oresholdingrarichrotatirigpthe body eyHTIE? ©F 8o SideknotR-tfe"a -
mechanical pencil. Thus, it is pOSSIb|e to prevent the local abrasion of the

d1 r aptitirg:lead According tothe progfessior the L23F ity afd Sdive fhe °=2~

problem that the thickness of a drawn line and the boldn softhe rayn .
mot g r?léy%ﬁgnﬁé'baary of the fized abutting member wnich abuts

5 cam face thereof and the movable abutting member. By repes tin

to3

this operation, thewriting lead is rotationallydriven stepwise.
Thus, it is possible to provide another rotational drive
meshanism having the simple structure in which the writing lead

. can be rotated with writing.

(00267

According to the mechanical pencil of Tthe 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 a projection 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 a2 "side-knock-type"
mechanical pencil. Thus, it is possible to prevent the local

abhrasion of the writing lead according to the progress of the

12



Brief Description of the Drawings [002'7] FIG. 1 is a perspective view
showing a first embodiment of amechanical 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

wrﬂtpgge(ynbogny% v@sﬁpgmgLQquﬁl*Egs 3iga.schematic view fQr 4 2yn

explaining the rotational drive actions of the rotor following FIG. 2. FIG. 4

1indS &schematic.vigw for explaining apather rofational drivesmeshanismfor
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

31 Partalhesesn ivaugh. 13EIGGisiafragmentary perspective view for
explaining a rotational drive mechanism for the rotor employed in the

i 00 2#mbodiment as shown in FIG. FIG. 7 is a fragmentary perspective view in
which the principal part of the rotational drive mechanism employed in the
enfbbgiment simitagtysshown: NeFIG. & ishrther expanded arfreoc-ment of

a mechanical pencil in accordance with the present inventlion,

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

e

as shown in FIC

[y

FIG. 3 is a schematic view for explaining the rotational

drive actions of the rotor following FIG. Z.

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

ambodimaent as shown in FIG&. 1.

FIG. 5 is & perspective view showing a second embodiment
of the mechanical pencil in accordance with the present invention,

which is partially seen through.



shown. FIG. 8 is a perspective view showing a third embodiment of the
mechanical pencil in accordance with the present invention, which is
partially seer. through. FIG. 9 is a fragmentary perspective view for
explaining the rota Tonal drive mechanism for the rotor employed in the
empodiment as show N EIG. 8.6, 1045 afiagmentasy pesspective s ng
view in which the principal part of the rotational drive mechanism
rotaEMAlYeddn the embodimentsimilady shown in FIG. 8dafurthers in che
expanded and shown. FIG. 11 is a partially enlarged view showing a
=mb oSifyatian wherg Writingpressureds not applied the rotational drive in, 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 pressure is applied. FIG. 13 is a
partially enlarged viewssimilaty showing ¢ sitdation i e lastoperatién fhe
the case where. the writing pressure is applied. FIG. 14 is a partially =~
i nenlpejed viswsinikagyrshowing Bz Sitd ko if i Aiddd Greperatioh i =he
the case where the writing pressure is released. i . .
embodiment. similarly shown in FIG. 5 is further expanasd anc

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

which is partially seen througnh.

FIG. 9 is a fragmentary perspective view for explaining the

rotational drive mechanism for the rotor employed in the
embodiment as shown in FIG. B.

FIG. 10 is & fragmentary perspective view in which the
principzal part of the rotational drive mechanism employed in the

embodiment similarly shown in FIG. 8 is further expanded and

shownh.

-

FIG. 11 is a partially enlarged view showing & situation

where writing pressure is not applied in the rotational drive

14



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 10028] 1: body cylinder. 2: plastic base
3: lead case 4: chuck unit 15 5: clamp 6, 21, 31: rotors 6a: first cam face

ne o181 Secopd.cam face; 10: witinglead: s 2¢ refurm.spring 13 eipper cam
formation member 13a: first fixed cam face 14, 25, 34: spring members
15, 24, 33: torque canceller 17: lower cam formation member |7a:-
second fixed cam face 21la: first leg

-7

FIG. 12 is a partially enlarged view similarly showing a
situation in the middle of cperation in the case where the writing

pressure is applied.

FIG. 13 is & partially enlarged view similarly showing a

situation in the las%t operastion in the case where the writing

-

pressure is applied.

FIG. 14 is a partially enlarged view similarly showing a

situation in the middle of operation in the case where the writing

e,

[0

r

ssure 18 released.

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

pressure is released.

Description of Reference Numerals and Signs

rooz2e]

[

body cvlindex

(.

plastic base

L

lead case

4: chuck unit
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5

6,

3ia:

32:

32a:

32b:

32a:

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

~inyention [0029] Hereinafter, a mechanical pencil in accordance with the
present invention will be described with reference to the embodiments

2 llustrated-igthe drawings. Firstly, FIGS. 1 - 3 show a first preferred
embodiment. FIG. 1 shows a principal part of a mechanical pencil which
s pantly brekers and partially seen through. Reference numeral 1 denotes
a body cylinder which constitutes the exterior, and reference numeral 2
mndieates azbase attached to a tip portion of the body cylinder 1, i.e., a

plastic base molded conically with a resin. [0030]
writing lead

return spring

upper cam formation member
first fiwxed cam face

2%, 34: spring members

24, 33: torgue canceller

lower cam formation member
second fixed cam face

irst leg

h

second leg

th

irst groove formation gide
second groove formation side
cam face

first cylindrical member
fixed abutting member

groove

second cylindrical member
movable abutting member

rib
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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 ging-shaped-tig porticmef awotorite (00843 ifhieomechanical pencil shown
in FIG. 1 is arranged to have a so-called pipe slide structure where a
[00=digler 8 is accommodated in the tip portion of the plastic base 2, and a
holding chuck 17 9 made of rubber is accommodated in the slider B.,
FuRther indifitar leat ifserting hofelistformed Bs16 PAss #toagH tes =5
inside of the slider 8 via the chuck unit 4 from the above-mentioned lead _.
Pregasé 31aT¢AWREhgaad (r&fl IS ST0 Refseftedtintd THé hEBhifg hole™ " *
[0032] In the_rpechanigal pencil shown in FIG. 1, when k@qck ngn%tioq I
emb &F STKHOER part Bt Shown) Which fs diSposetf &t a réaf end gortion of the
body cylinder 1 is carried out, the lead case_ 3 advances in the.body. _ 1 . .«
Sho‘t’ﬁirsfldia}% - PRE tif of the chuck unit brofe'é%'frbrﬁq?fgg %Ign%%e 5%08(%/%%&?&”

of aa I %?"% gtia'tg 9 fntQ eé’%’fi“&% ilggdi%oprml%a%%lﬁggq %fI{BeCJg}.OQKa L1y seen
opération, the Iéad case

through. Refersnce numeral 1 denotes = 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

w“ -

plastic base molded conically with a resin.

(00301

A ecylindrical lead case 3 1s accommodated coaxially within
the body cylinder 1, and a chuck unit 4 is connected with 2 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 té a ring-shaped tip portion of

a rotor &.

(0031}

The mechanical pencil shown in FIG. 1 is arranged to have
2z so-called pipe slide structure where a2 slider 8 is accommodated
in the tip portion of the plastic base 2, and a heolding chuck

17



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

s maBluckaunit 4 movesback and fauh by repeating thesknockgoperationner, =

whereby the writing lead 10 operate to inch forward from the chuck unit 4
2 ineStepnises 0033} The fotor G shawadn FiGrLis formed iptosa ring.shage the
where a central part in the axial direction is larger Jr. diameter. A 18 first
i ns iGAM faee Gayis fogmed at one ernd face: frear enddace)rand asecentt the
cam face 6b is formed at the other end face (front end face) which is
aboviormed intera Hng shapezGa the ather kand; at ithe réarend oéthelptdread)
6, a cylindrical upper cam formation member 13 is mounted in the body
10 igylinderl sedasitotcoven thel reararid:of theiretor 6. At the front end of the
upper cam formation member 13, a fixed cam face (also referred to as
"first fixed cam face") I13a 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
10038wer cam formation member is mounted on the body cylinder 1 side

in the mechanical pencil shown in FIG. 1, when knock
operaticn of a knock part {not shown) which is dispcsed at a rear
end portion of the body cylinder 1 is carried out, the lead case
3 advances in the body cyviinder 1. The tip ¢f 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 iead 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 moves back and
forth by repeating the knock operation, whereby the writing lead

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

[0G323]

th

The rotor 6 shown in FIG. 1 is formed inte 2 ring shape whers
a cantral part in the axial direction is larger in diametexr. A

18



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 nn'b which are formed at the

=1 r 5 101016, 4he first, fixed-cam dace {3gnand the seeand fixed-can fage will bend
described in detail later with reference to FIGS. 2 and 3. [0035] Further,

2 sedsQil-like spring member d4ris saounted:n the nuppercant feranatioont end
member 13. The spring member 14 acts so as 19 to bias forward a torque

sz capgelier 15 whichisformed eylindricadly and movableria thermxialhand, at
direction. Being pushed by the torque canceller 15 subjected to this bias

the foree, thedraidr B-moves forwards (0036] nAiccordihgtpiise cam formatlon
above-mentioned structure, in a situation where the chuck unit 4 grasps

membHte Whning leadrlOs the rotor 6 togethenwiti fecludCuriit 43§ cover the
accommodated in the body cylinder 1 so as to be rotatable about a lead

reargwisSFurthetRin & Sitaation- whéie the nechanicafpénciis nbfin tRe%or <"
not in writing state% , the rotor 6 is biased forward by the actiorlL 001; tshe‘ Py

£ o Mg REMBET 14 thréughtRE fofdué aficéfer>ts resifting™ it

fivad cam facz”) 13z is formed zo as to face the

(el{}

i

irst cam face

6z in the rotor 6.

10034}

Furthermore, although not shown in FIG. 1, a cylindrical
lower cam formation member is mounted on the body cylinder 1 side
sc as o face the second cam face 6b in the rotor &, and a fized
cam face {alsoc referred to as “second fixed cam face”) iz formed
at the rear end in the axizl 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 &, the first
fixsd cam face 13z, and the second fixed cam face will be descriped

in detazil later with reference to FIGS. 2 and 3.

[0035]
Further, a coil-like spring member 14 1s mounted in the
upper cam formation member 13. The spring member 14 acts 80 as
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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 member 14. According to this operation, the rotor 6 also retreats in
co dheaxiakdirection. Thereforg, the fitsh samifage 6acformedcat thesrotarGmed
shown in FIG. 1 engages with and comes into mesh with the first fixed
-y1iSamifage 13a: 20 {0038] RIGS, 2(A) ta:2(€) and:FIES D), 3(E)=ayerfoshed
explaining in order the operation of a rotational drive mechanism which
by tHotationally deves the=rotos 6by the-alove-mehntiened opération.. MTRIGSEOT
2 and 3, reference numeral 6 indicates the above-mentioned rotor which
¢ mois=schematieally shown, and at one end face thereof (upper face in
figures) the first cam face 6a having a continuous sawtooth shape along a
circumference direction is formed into the shape of a ring. Further,
similarly, the second cam face 6b having a continuous sawtooth shape
[003&long the circumference direction is formed into the shape of a ring at the

other end face (lower face in figures) of the rotor 6. 00391 On the other. .
hah@> 88 ShBfr fh FIGS 2P aRd 3 e st fikgg *=o - 07" =7 5 5=77e=2er

where the chuck unit 4 grasps the writing lead 10, the rotor 6
together with the chuck unit 4 Iis accommodated in the body

cylinder 1 so as to be rotatable about 2 iead axis. Further,

|J.

ip 5 situation where the mechanical pencil is not in use (or not
in writing state), the rotor & is blased forward py the action
oﬁthespringﬁembeL34throughthetorquecancellariS,resulting

"
G. &

H

in a situation shown in F

[06037]

On the other hand, when the mechanical pencil is used, i.e.,
when the writing pressure is applied to the writing leac 10, the
chuck unit 4 retreats against the bias force of the spring member
14, According to this operation, the rotor §& also retreats in

the zxial direction. Therefore, the first cam face ¢a formed

h

at the rotor 6 shown in FIG. 1 engages with and comes into mesnh

with the first fixed cam face 13a.
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can 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 sawtooth shape along the circumference direction is
(00 3%Iso formed at a ring-shaped end face of the lower cam formation
méember 17. The cam faces formed into the sawtooth shape along the
cirgupderence,dirgction-at thefiest eam face) 6aang thersecond eaptfaceing
6b formed at the rotor, the first fixed cam face 13a formed at the upper
in &AM formatiopgaember i3 cand: 23dbe seeend fixed samiface: 47a dormed. ck:
at the lower cam formation member 17 are each arranged to have
rot Substantiallysthewsamerpiteh.c RO401yFtG = 2a(A) shows e retatiohshiprat ion.
among the upper can formation member 13, the rotor 6, and the lower _
In cansformationanembér 17 5in fise sinstionvitiere ahe nfechanicaf peRéil is-e
not in use (or not in writing state). In this situation, by the blas force of
abothe BPFNG Preriber 18 ShoWhTR FIG. IS He sécortfcam 08 Bb fofnedtirf *°
the rotor 6 is brought into abutment with the second fixed  cam face 17a
erd sige6f iRt cANPRFMatiBA member 17 hidunted Sat theHody cyll“n%lcer
. At this time, the first cam face 6a or. the rotor 6_side and the first flxed

hav 3t féce 138 arB Wrhgetf Yo Ravé a BAEPRasé (Falfpitch) shifed -
relatlonshlg with

direction i& formed inte the shape of a ring. Further, Slml;ar;y
“he second cam face 6b having a continuvous sawtooth shape along
the circumference direction is formed into the shape of a ring

“—

5+ the other end Fface (lower face in figures) of the rotor 6.

[0038]

On the other hand, as shown in FIGS. 2 and 3, the first fixed
cam‘face lBa‘having & continucus sawtocoth 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
i7a having a_continucus sawtooth shape along the circumlierence
direction is also formed af a ring-shaped end face of the lowsr
cam formation member 17. The cam faces formed into the sawtootn
shape along the circumference direction at the first cam face
62 and the second cam face 6b formed at the rotor, the first fixed

cam face 132 formed at the upper cam formation member 13, and



respect to one tooth of the cam in the axial direction. [00411 FIG. 2(B)
shows an initial situation where the writing pressure is applied to the
writing lead 10 by use of the mechanical pencil. In this case, as described
above, the rotor 6 retreats in the axial direction while the chuck unit 4

cne JElreats.cThus, therotarG meves to-theuppercamifosationmenbratdon
side mounted at the body cylinder 1. 22 [0042] FIG. 2(C) shows a

membSHUBtiQN wherethe-weting pressHeeris applied ta thelwritingdeaslnd) b/t ch .
use of the mechanical pencil and 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 formed at the rotor 6 comes into mesh with

100 4the first fixed can, face 13a on the upper cam formation member 13 side.
Thus, the rotor 6 is subjected to rotational drive corresponding to the
half:phasesthalf-piteh} with eéspees toloneTtosth b the PREE CaRf facé Ba~ ion
0043] In addition, circle (0) drawn in the center of the rotor 6 in FIGS. 2 N

menband Bindidares HeeambuntaFrotafon? Hidventant “6rha rofh 6 fitie

situation shown in FIG. ZQC) the second L . .
in the situation where the mechanical pencil is not in use {or

not in writing state). In this situation, by the bias force of
the spring member 14 shown in FIG. %, the second cam face 6b formed
in the rotor 6 is brought into abutment with the second fixed
cam face 17z side of the lower cam formation member 17 mounted
at the body cyvlinder 1. At this time, the first cam face 6a on
the rotor 6 side and the first fixed cam face 13z are srranged
to have a haif-phase (half-pitch) shifted relationship with

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

00417

FIG. 2(B) shows an.initial situation where the writing
pressuxeisappliaﬁtothewritinglealeknfuseofthenmchanical
pencil. In this case, as described above, the rotor & retreats
in the azial direction while the chuck unit 4 retreats, Thus,
therotoanmvestotﬁ&Lw@ercamformationn@mberlBsidenwunted

at the body cylinder 1.
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cam face 6b on the rotor no 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 the cam in the axial direction. [0044] Next, FIG. 3(D)
shows an initial situation where drawing with the mechanical pencil is
{ooqgniShEd and the writing pressure to the writing lead 10 is released. In this
case, the rotor 6 23 moves forward in the axial direction by action of the
SpFing, @Q@Peéﬂéwlhgsslml@%@ moevesdodhe lower eam formatiose is
member 17 (side) mounted at the body cylinder 1. [0045, Furthermore,
app1FIG. 3(E)showsa situation where the ratoe Geontes intocabutimert witmcil
the lower cam formation member 17 side and moves forward further by
and astionofdkespringemenber 24l this case rthensecond:canrfaderpat ion
formed at the rotor 6 comes into mesh with the second fixed cam, face
membkZa DR the dewemcam sformation frerhber17 side. This, thesrotor-gfis Tirst
subjected again to the rotational drive corresponding to the half-phase =~
cam @ralfpiteh) ool teSthcafthecsetontd EamsTace BUC TORAB] “Hieretare, as™°*

shown by circle (0) drawn in the center of N . .
fiwed cam face 132 on the upper cam formation member 13 side.

Thus, the rotor € is subjected to rotational drive corresponding
to the half-phase (nhalf-pitch) with respect TO one tooth of the

first cam face 6a.

10043]

In addition, circle (0O) drawn in the center of the rotor

4

€ 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 facs &b on the rotor & side and the second fixed cam face
17a ars drranged to have a nalf-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 rotor 6
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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
~ the writing lead 10 grasped by the chuck unit 4 is rotationally driven
move@rgggq the: chuckunitA.similagy {004 7124 As issdleaptiomithe ebosering
description, according to the mechanical pencil having the structure as
mempUlistrated i EIGS: Heto-3reachstimethe writingreausesdhe rotor Botomat ion
reciprocate in the axial direction, the rotor is subjected to the rotational
memb HHS 10tions corespanding 4o anetacthof dhe carhiBysapeaating
tloperation, the writing lead 10 is rotationally driven stepwise. Therefore, it
I s possible to prevent the writing lead from locall y abrading as the writing
proceeds, and also possible to solve the problem that the boldness of the
(0o 4drawn line and the thickness of the drawn line may change badly. [0048]
In addition, the cylindrical torque canceller 15 disposed between the rotor.
6 &nd tHeEoiRhke sPhfig nidfhbef 18 ¥enérates 7 siide b&tieen theend” =~
face of the torque canceller 15 and the end face of the.rotor 6, and acts _, ..
5 CO@S?héﬁﬂﬁaﬁﬂ%ﬁ@ﬁ&Fﬁﬂﬁﬁﬁ]the lower cam rormation member L

£

snd moves forward further by action of the spring member 4. Imn
this case, the second cam face éb formed a2t the rotor 6 comes
into mesh with the second fixed cam face 172 on the lower cam
formation member 17 side. Thus, the rotor € is subjected again
to +the rotational drive corresponding to the nalf-phase
(half~-pitch) of one tooth of the second cam face &b.
[0046]

Therefore, as shown by circle (0O) drawn iﬁ the center of

: e A e mF tor
the rotor 6, according to reciprocating movement oI the rotor

Ty

€ in the axial direction, the rotor is subjected to the
retational drive corresponding to one tooth {one pitch) of the

£:ivs+ and second cam faces 6z and 6b, and the writing lead 10

ct

grésped py the chuck unit 4 is ro ationally driven through the

chuck unit 4 similarly.

[o0o047)]
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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 torque canceller formed cylindrically is interposed between the
rotor and the spring member, the rotational motion of the rotor is

prevented from being transmitted to the s%rin member, and it-i§rPOS§£bl%he

toPsOE 25-fiFprobtd that Back 1orsisi (Spring torgue) of the spring

member 14 occurs and places an obstacle to rotation gperatiop of thez- -5
me Chigiore. 0850 T M ?haevﬁrrgge%n%b%dslrﬁ‘éﬁtc as described above, as for the first

. cam face 6a, the second cam face 6b the first fixed camsface 13a; apdcaxe
- tothgé 5‘388%%&‘38 c%annpi face 173,% the cam faces are arranged to have the

in tﬁ%”ggré'rd%qsd?f‘é“ét%%%ﬂa%@ %Q_@%@@@BH_@: gg@ﬁg@nt B@_W_f&yﬁé thenal
rotational drive mechanism for rotating the writing lead is not limited to

mot 13Uch. 8.specific.arrangement.. 00541 kG 4-schematicallysbews anotherc his
example of the above-mentioned rotational drive mechanism. FIG. 4(A)
ope-ShOWws.a state.similanty the-eperation stateas already deséribed snepv:se .
- shown in FIG. 2(A), and FIG. 4(B) shows a state similar to the
Therefore,itispossibletop&eventthewritingleadfromlocal;y
abrading as the writing proceeds, and alsc pessible to solve the

problem that the boldness of the drawn l1ine and the thickness

of the drawn line may change badly.

[0048)

In addition, the cylindrical torque canceller 13 disposed
hetween the rotor 6 and the ceil-like spring member 14 generates
& sl;de hetween the end face qf the torgue canceller 15 and the
~end faee.ofﬁthe rotof &, and acts so that the rotational-motion
of the rotor 6 generated by repetition of the writing acticn is

o , . - s 5
prevented from being ~ransmitted to the spring member 1l4.

[0049]

In other words, since the torgue canceller Zformed
cylindrically is interposed between the rotor and the spring
member,therotationalmatimnoftherotorispreventedfrombeing
transmitted to the spring member, and it is possible to solve
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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 26
« neSUbstantially the same inclination tthe axial dirggtionds formed intadhesmoer
_ ape of a ring at one end face (upper face in figure) of the rotor 6.
- 14 Eurther, the secand camface6bdn which dhererare:contisgeusition of the
undulations similarly is also formed in the shape of a ring at the other end
- ocfage flower face in figure). [00531 Further, the cam 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
o ofeerhation member 13 facing the first cam face 6a, and at the second fixed
cam face 17a formed at the end face of the lower cam formation member
17. [DO5AF Exceyt inithe 6486 Whére fRSMBERERCEP BERcIl 78in fie 7& T3¢

writing state, as shown in FIG. 4 (A) , the bias force of the spyng o m
cam face 6fa, the second cam f2ce 6€b, ixed cam face

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

the writing lead is not limited to such 2 specific arrangement.

FTG. 4 schematically shows anothér example of the
above-mentioned rotational drive mechanigm. FIG. 4{A) shows a
state similar to the operation state as alrsady described and
shown in FIG. 2(4), 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

H

ag shown in F 2.

[0052]
As shown in FIG. 4, the first cam face $a in which thers
are continuous undulatiocns whose upslopes and downslopes have
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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

sup S80) I}Eafée k7@ Al this fime, the. fitst .cam face 6a qa the rqfor sideand:the 1 s

irst fixed cam face 13a 27 are arranged to have the half-phase shifted

£ rflationshipwith Jespectde one.taoth of thacanra the axial direetiortace in
[0055] On the other hand, in the case where the mechanical pencil is

£1o488d, thatiseinthescase of the viling state,dbe satore Srefeentsdb the which
axial direction as described above. As shown in. FIG. 4 (B) , the rotor 6
- he MOYeSs tewardsang:comesubto: hesh withhithe fiist fixed tam fac@eBain the
side formed at the upper cam formation member 13 mounted on the body
shasylinderd sidesAtthistimey therefered tHe rotor(6 & FotatiGridllyidrivenir e -
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
[O0fate 6b on the rotor 6 side and the above-mentioned second fixed cam

face 17a are arranged to have the haI,f-‘E)ha%e' .
Further, the cam faces 1 which there are contlinuocus

undulations whose upslopes and downslopes have substantially the
same inclination to the axial direction are alsc formed at the
first fixed cam face 13a formed at the end face of the upper canm
formaﬁion member 13 facing the first cam face 6a, and at the second
fixed cam face 17a formed at the end face of the lower cam

formation member 17.

{00547

Except in the case where the mechanical pencil 1s in the
writing state, as shown in FIG. 4 (A), the bias force of the spring
mezﬁber 14 brings the rotor 6 into abutment with the sacond 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 & 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 i3a
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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

are on% t%%th{ﬁfr]ggdﬁ_&@e tcffgn h%gl E)»Oégé’ég 0&%%%%@'%@@96@ J;Iﬂ% hip with
2 (Stafional dri ' i

rive mechanism with the structure shown in FIG. 4, it is

r = sPQSSIble Jo abtaip the operatignal affect similar to,thas of therwtational
drive mechanism shown in FIGS. 2 and 3. X0058) Further, in the
embodiment described above, the spring member 11 4 shown in FIG. | is
used. In the case where the writing pressure is released, it is arranged

: poth@t 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
rotatiorah emotipatorthe dotdm THus, irete vaserwhehe the spang Arrembepcil
14 is used, the rotation operation of the rotor is stabi.ized, which is J

is preferred.tHowever, te FStarTactforrdf the otdF B° irithease®of the® “°t°r
released writing pressure can be carried out by the,weight of the rotor 6

g fm@mﬁ@tﬁ@a%@eaﬁﬁéﬁﬁoﬁéa%ﬁaéwn as described above. As snhown

in FIG. 4(B), the rotor 6 moves towards and comes into mesh with
the first fizxed cam face 13a side formed at the upper cam formation
member 13 mounted on the body cylinder 1 side. At this time,
thersefore, the rotor 6 is rotationally driven by an angle

corresponding to the nalf-phase of one tooth formed at the canm.

rcose]

As shown in FIG. 4(B), in the situation where the first canm
face fa is brought into mesh with the first fixed cam face 13a,
the secon.d cam face 6b on the rotor 6 side and the above~mentioned
second fixed cam face 17a are arranged te have the half-phase
shifted relationship with respect to one tooth of the cam in the
axial directiocn. AL this time, thersefore, 1t returns to the
state a8 shown in FIG. 4(A) in the case where the writing pressure
is released, and the rotcr 6 is again rotationally driven by an
angle corresponding to the half-phase of cne reoeth formed at the

Cam .
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unit, without using the spring member 114. 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 29 in accordance with the present invention. In
addition, FIG. 5 shows the principal part of the second embodiment which
is partially seen through, where like reference signs indicate like carts
equivalent to the respective parts in the embodiment shown in FIG. _.

100 _U]rther, a basic structure for realizing the inching operation of the writing

lead in the mechanical pengil.etc..is similar {0 that shawa iR&dGadi sm with
the?&fgr%q%‘dgggrigﬁfon will not be repeated. [0060] Also in this second

- ne ©MPRdiment, the ratar 21, formed in the; shape gba Bng isprovidegt Ihis the
' rotor 21 together with the chuck unit 4 is disposed in the body cylinder

spe N0t shown) ¢ as.to besrotatableaboutthe lead axdisantbmavabledn therive
axial direction. The first and second legs 21a and 21b are disposed on
necOne and fage and 1he othes end fase of the rotor 21 in the axial direction
“and at acute angles to the above-mentioned faces, respectively. In
addition, a plurality of the first legs 21a
{06581
Further, in the embodiment described above, the spring
member 14 shown in FIG. 1 is used. In the case wherse the writing
oressure is released, it is arranged that the bias force of the
spring member 14 causes the rotor 6 to return to the state before
ampliéation of the writing pressure and to apply the rotationail
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 acticn of the rotor ©
in the case of the released writing pressure can be carrisd out
bv 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 %o contribute to simplifying the

mechanism and reducticn in cost.

3 3 LK . g LR 3
FTGES. 5 - 7 show a second embodiment of *he mechanical pencll
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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] 30 As.illustrated in FIGS. 6 and 7 in detail, an end face of

a cylinder body 22 is located facig% the tig of the firstleg 2 La, and this.. . ¢

in aGRPRcEORSHites ATTsPGOBYR formation sida "22a Father. an end

face of a cylinder body 23 is located facing_the tip of -mepfioned
shoChoiifiog 215 ARA IS B0 face CoRBHiLTes b Second aronee formaton

constifutes a second groove formation

.Side 23a. In addition, sawtooth:like projections are sradiallysformed-atthe 1 k=
PaTHIE i “Socond Groove To?’r%g%é'n sides 22a and 23a along the

Darggcg&ngg@yﬁiglagirggtiQHeré@ﬁ@ctgg@é!liﬁg@tl@,od@&%% aneh 23:38n< shown
~mounted on the body cylinder side (not shown) (00621 On the other hand,

in -60il-ike springaemhen25 is-pravided: (hat biasesdanard:thetrotor 2kh ing
: and the chuck unit 4 which move integrally. In the case where the
onePLOSSHEE by theaviiting isnapplied, the ehiscknenit 4 rétredtseagainst thec. » s
" bias force of the spring member 25. With this operation, the rotor 21 N
simoparates tonretrest irwthe axial direttion hkwadtition ithe cjAingrcat ion will

not be repeated.

[0060]

Also in this second embodiment, the roter 21 formed in the
shape of a ring is provided. This rotor 21 togefher with the
chuck unit 4 is dispesed in the body cylinder (not shown) 50 as
zo be rotatable about the lead axis and movable in the axial
directiocn. The first and second legs 2la and 21b are digpesed
on one end face and the other end face of the rotor 21 in the
axialdirectionandjﬁ:acuteanglestx:theabove—mentionedfaces,
respectively. In addition, a plurality of the first legs 21la
are molded at substantially regular intervals along one annulazr
end face a* the rotor 21, and a plurality of the second legs 21lb
are similarly molded at substantially regular intervals along

rhe other annular =nd face at the rotor 21.

(0061

-
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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 or when the writing pressure is applied, the chuck 31 unit 4 retreats
against the bias force of the spring member 25. With this operation, the

rotor 21 also retreats in, the | direction.In, othgr \é/prds as_shqwin in, F
FIG %, smctterotsr 21 m%gs méra %ctlon of Arow a (moves to first

a ngsmg% to él;l]zjlrstzlgg 2la engages with Ihgqulrsggroqvlg fg@fn@g(gn sides+ 1eqg

aan ' s6as to resultantly rotationally step the rotor 21 in a

21 Jdiregtion,of arrow b. 100641 Further, in the case wherethe wrtineprassire ice
is reléased, the chuck unit 4 and the rotor 21 are returned in a direction

> 20f agQW. G (moves toseeand position) as-shewn kukIG3 7:kythe sactivrf ot ing
the spring member 25. Thus, the second leg 21b engages with the
= neSeeend groguefounation: sile23aiand bendsl s asito, resudtanitlys end face
rotationally step the rotor 21 in the direction of arrow b. [0065] Therefore,
corwhen the:koter 2k isretipyocated indheaxigbn sids 23a. In addition,
sawtooth~like projections are radially formed at the first and
second groove formation sides 22a and 23a along the

circumferential direction. Further, the cylinder bodies 2Z and

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

o082l

On the other hand, a coil-like spring member 25 is provided
rhat biases forward the rotor 21 and the chuck unit 4 which mcve
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 operatés
to retreat in the axial direction. In addition, the cylindrical
lead case is disposed inside the spring member 23, which is not

shown.

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

cencil is used or when the writing pressure is applied, the chuck
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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 is possible to
prevent the writing lead from-locally abrading as the writing proceeds, and

. 32 also possible to obtain the operational effect siril that intheficst -5
unt b aintéitHs f8ady geécgrl %df%goég]rlcr:]ea(}dition@raltgg in tk{?g

. . .above-mentioned.second.emhodiment, ,a gylindricaltorguecancelige axial
Wit Yehoted ﬁfﬁe‘rfgr“eﬁ%%'numerarm in FIG. 6 is provided. Since the torque

a:cSanceller 24.is intemposed hetween tiedptor: 21 and the springomertlerotor
*T%5 the rotational motion of the rotor 21 is prevented from being

-1 Hapsmitied to the-spring-member 260 iheyehy making it possibte go sohveon)
the problem that the back torsion (spring torque) of the spring member 25

£ ne O8CWsand glaces thepbgiacle 1a rotatien faperatigr obthe folgr2rion side
[0067] Further, also in the above-mentioned second embodiment, the |

222 SPHAgYBEMber 25 skown indHGS: Sranidy61susad- AR ARE Eade SRheté thet°~F

writing pressure is released, it is arranged that the bias force of the spring
21 membet 25:causes thé retor 24 té return

(00641 |
Further,inthecasewherethewritingpressureisreleased,
the chuck unit 4 and the rotor 21 are rsturned in & direction
of arrow ¢ (moves to second position) as snown in FIG. 7 by the
action of the spring member 25. Thus, the second leg 21k engages
with the second groove formation side 23z and bends, so as to
resultantly rotationally step the rotor 21 in the direction of

arrow b.

(006517

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 cperation, the writing lead 10 is rotationally
driven stepwiseg. Therefore, it is possible to prevent the
writing lead from locally abrading as the writing proceeds, and
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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 pressure may 33 be carried out by the weight of, the rotor

2 1521 pRctading The° abBvé-hiertichetP RAKAAE Wifhiout ‘d&m%“ﬁ%é Hhing° “Pet

member 25. Thus, in the case of usm% raVétg it |s o%lble to contribute
in {p&Emphifyitg FRPREEREHIENTAnd rédtetion 75 865t FOEO 81 FIGS. 8 - 15

show a third embodiment of the mechanlcal pencil in accordance with the

present invention. In addition, FIG. B shows the principal part of the third

e,ml?odlment which is partially seen through, where like reference signs

indicate 'like parts equivalent to the respective parts in the embodiment

showp i FIG; Further, a basie structire farealizing dhedpehiBg noodiment,

operation of the ertlng lead in the mechanical pencil etc. , is similar to

= dhat shownin @@r&u@%@fﬂf%1@&@5@69&%\&%ﬁoiélegepeatedzu"neral 24
00691 Also in this third embodiment, as shown in FIG. 8, the rotor 31

in formed ictheshape of ading is provided. cHHs rotorBle canceller 24 Iis

7
W

interposed between the rotor 21 and the spring member 25, the
rotational motion of the rotor 21 is prevented from being
transmitted to the snr;ng'member 25, thereby making it possible
o solve the problem that the back torsion {spring torgue) of
the spring member 25 cccurs and places the obstacls to rotatisn

operation of the rotor 21.

[0087]
_Further,alsojJ1theabove—mentionedsecondembodiment,the
spring member 25 shpwn in FIG3., &5 and 6 is used. In the case
where the writing pressure is released, it is arranged that the
bias fofﬁé of the spring member 25 causes the rotor 21 to return
5 #he state before application of the writing pressure and to
apply the roetational motion to the rotor. Thus, in the case where
#he spring member 25 is used, the rotation cperation of the rotor
iz stabilized, which is preferred. However, the return action
of the rotor 21 in the case of the released writing pressure may
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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 FIG. 10 in which in
the axial direction. As shown. in FIG. 9 and the rotor 31 and its

circumference portion are enlarged and shown, sawtooth-like protrusions:

~ are formed radially and continuously 34 at the rear end of the rotor 31in . ;
be gREBGACdIrRETor Yo tHeteb(f 16T a 25m Tade §f%.Q]50%J] Ont %ot’hegr] ne
__hand, the first cylindrical member 32.is mounted inside the.body cylinder -5,
=oC TR A SHOlT IR EIGS 0 S 10, 5 ~

own in a fixed abutting member 32a
constituted by two sawtooth-like protrysions is fopped at adrent ead of : pute
Thufye *crﬁ/li?\%?ic%l?%@erﬁﬁelf 3 2:10 gé to face the cam face 31a of the rotor 31.
= Naddilon (he fixed aputing:member 322 Js.eelarged and dadicated by
sd]mpllnes in FIG. 11 et seq. as will be described ‘later. Further, a plurality
of the fixed abutting members 32a are formed at the front and of the
cylindrical member 32 at substantially regular intervals in the
¢ s o@ecumference direction. [0071] The second cylindrical member 33 is
L O = - . . .
accommodated coaxially inside the first cylindrical member 32. The

second sylingrical show a third empodiment of the mechanical pencil
in accordance with the present invention. In addition, FIG. 8

shows the principal part of the hird embodiment which 18

()

partially seen through, where like reference signs indicate like
parts eguivalent to the respective parts in the embodiment shown
in PIG. 1. Further, a basic structure for realizing the inching
operation of the writing lead in the mechanicél pencil etc., is
similar to that shown in FIG. 1, therefore its description will

not be repeated.

(0069}

Also in this third embodiment, @s shown in FIG. g, 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
ip ths axial direction. As shown in FIG. 9 and FIG. 10 in which
therot0f31anditscircumf@renceportionareenlargedandshown,
sawtooth-like protrusions are formed radially and continuously
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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, itis

arranged that a plurality of grooves 32b are formed in the axial direction

on an inner wall surface of the first cylindrical member 32, a plurality of

ribs 33b are formed in the axial direction on an quter V\é%iLg%r;ac% ofthe . eby
at 35 secondefindricasmeniver 33, ahd 85ch fibB36 isinserted into” a

respective one of the grooves 32b, whereby the second cylindrical
forin@mpbar33 25A sfidé in the axial direction inside the first cylindrical

member 32. 0072] isosceles triangle-like movable abutting members 33a
are formed at the front and of the second cylindrical member 33 so as to
_Oc%qe the cam face 3la of the rotor 31. in addition, at the front end of the
L cylindrical member 33, a plurality of the movable abutting members 33a

areformed at suhstantially reqular intervals inthe-circusferentiaber 32 is
direction. The second cylindrical member 33 is arranged to be subjected
aoulp-the bias; fprce:so 8549 beypushed-ouhtorwsing by the coi-likeospring #-GS -
member 34 disposed at the rear end in the axial direction as shown in
s H16S:8 and 9. Tisqs thesnevable abutting member 33aformed @ dthéy *we
second cylindrical member 33 is always in abutment with the .
sawtooth-like protrusions is formed at a front end_of the
cylindrical membér 32 3o as to face the cam face 31la of the rotox
31. Tn addition, the fixed abutting member 32a is enlarged and
indicated by solid lines in FIG. 11 et seg. as will be described
later. Turther, a plurality of the fixed abutting members 3Za

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

Lal 1 int 1s i I irecumt irection.
substantially regular intervals in The clrcumierence direct

[0071]

The second cylindrical member 33 is accommodated coaxially
inside *he first cylindrical member 32. The second ¢ylindrical
member 33 is arranged to be slidable in the axial direction inside
the first cylindrical member 32. In other words, as shown in
TIGS., 9 and 10, it is arranged that & plurality of grooves 32b
are formed in the axial direction on an inner wall surface of
the first cylindrical member 32, 2 plurality of ribs 33b ars

. , o s .,
ormed in the axial direscticn ©n an suter wall surface of the

th
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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 and the movable abutting member 33a due to 36 the reciprocation of
secdhe retor 3dinthe axialwirection accondingcto theowditihgi 80VAFERsSE FIGRt0
11 shows a situation where the writing pressure is not applied. In this
2 rsitiyption; beingsubjected to the @ction sof theXSpringrinenttier 34the second
movable abutting member 33a comes into abutment with the cam face
cv1 3amfthe rotonBaraid tive ook 3etobptiet ittt cHickUifitATs *nside
moving forward (second position) inside the body cylinder. Next, FIG. 12
the showsta SitUAfGITincthe MRS dperation 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
abytting member 33a moves backward while compressing the spring
mber 34, and further the cam face 31a formed at the rotor 31 comes

inu%ggggg¥ggwg}¥§%@$%Lf?%gmgggg@PgrQggtting members 33a are
formed at the front end of the second cylindrical member 33 so
as to face the,cam.face 21a of the rotor 21. In addition, at
the front end of the cylindrical member 33, a plurality of the
movable abutting members 33a are formed at substantially'régular
intervals in the circumferential direction. The second
cylindrical member 33 is arranged ToO be subjected tc the bias
forcesoas1x>bepushedoutforwardknrthecoilmlikespringmember
34 disposed at the rear end in the axial dirsction as shown in
FIGS. 8 and 3. Thus, the moﬁable abutting member 33a fofmed at
the second cylindrical member 33 is always in abutment with the

cam face 31z of the rotoer 31 and acts so as Lo bias the rotor

Lt
[

forward.

FIGS. 11 - 15 are for explaining in order how the cam face
S1a formed at the rotor 31 is rotationmally driven by the fixed

abutting member 32a and the movable abutting member 33a due to
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[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 face of the cam face 3"1a

she felatively maves:in.a diraction as shown 87 by aew eiwit thecresulttied i ng
the rotor 31 is subjected to the rotational drive corresponding to a

to NQEZQRtad camponent of force shown by arrow e. [00761 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 similarly. In addition, in this
situation, although not shown in FIG. 13, the isosceles triangle-like

100 Mavable abutting member 33a passes over one tooth at the sawtooth-like
can face 31a, and is brought into abutment with a sawtooth-like face of N
thefrena toofH - aldiréqtRihor rétatibA “00 77 *BRE 214 Shols & fifdr =557 = ©

~ situation where the writing pressure is rejea§ed. Thg_.{rg(t):\@ebée%abgqin%c cion
s NREMBErITEwhidiis SsubjEdedo tRE activn’of the spring mermber 34

ot P OGS I 2220006 sl g oL sp U OREN @ S8 M ore s
into aputment with the cam face 3la of the rotor 31, and the rotor
31 together with the chuck unit 4 is moving forward (second
p.osition) inside the body cylinder. Next, FIG. 3‘.2. shows a .
situation in thé middie of. operation in the case where the writing
pressure 1's 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 33z moves backward
while compressing the spring member 34, and further the cam face
3la formled at the rotor 31 comes into abutment with the fixed

abutting member 32a.

{00751

Next, FIG. 13 shows a situation where the rotor 31 [cam face
31a) is moved pack (first position) further after being subiected
to the writing pressure, The cam face 31z is pushed against the
figxed 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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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
member 34 and moves forward, a slope of the movable abutting member
33a is pushed against the cam face 31a as shown by arrow f, so that the
by asawioethvlikefatesof-thexcamtfaes 3le rekativaly3rhovesiialdifsctidnt© =ne
shown by arrow g. As a result, 38 the rotor 31 is subjected to the
r ot Fotationhlkdrivescoresperding Lo tfofZontat €9 SAFETIBRR AT o e
shown by arrow g. [0078] Therefore, the chuck unit 4 is also rotationally
showdriven iarthevsame direction, and the writing lead 10 is rotated similarly.
in other words, one operation cycle of the application and release of the
writing pressure causes the rotor 31 to be stepped corresponding to one
sawtooth of the cam face 31a. By repeating this operation, the writing
[009&4d 10 s rotationally driven stepwise. Therefore, it is possible to prevent

the writing lead from locally, abr dg'n as the writing proeeeds;.ancalson <he
poggibfe' tg?b%té:i}ﬁl%ﬁé{ o]lorérétion% effect similar to that in the first

sameergjl?ggifm:elnér?,s Qlﬁ%ag%@%ﬁq@??!g[fi%% If‘()aqgiéigﬂeiﬂ_ﬂbe the chuck unit
above-mentioned third embodiment, the second cylindrical member 33

4 ls%@@g?g&%@%@ﬁ%ﬂ%m the ad@li t ion, inthis situation, although

not shown in FIG. 13, the isosceies triangle-like movable

abutting member 33a passes OvVer one tooth at the sawtooth-like

. , R e
cam face 3la, and is brought into abutment wita a sawtooth~1liks

face of the next tooth in a direction cf rotation.

(00773

FIG. 14 shows an initial situation where tThe writing
pressure 13 released. The movable abutting member 33a which is
subjected to the actioen of the spring member 34 moves forward,
thereby releasing the meshing of the sawtooth—-1ike cam face 3la
with the fixed abutting member 32a. As shown in FIG. 1%, when
the movable abutting member 33a is still subjected to the action
of the spring member 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 arrow g. As a result,
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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 the

spring member 34, and operates to prevent the rqtatjgrgal mggiggeogé%end% A
the 631 FormDEingl farshitet I the 8hfiig R34, Thus, tig - - o "®

possible to 39 solve the problem that the back torsion (spring torgue). of
£0 AhBOSHTT eI SEC s 3hd biaces the o%%t%%fé t%gro?grtf%% 5

operation of the rotor 31. [.0080] in the above-mentioned third
embodiment, the spring member 34 shown in FIGS. 8 and 9 is used. In
) he case where the writing pressure is released, it is arranged that the
(ac ‘LE? s force of the spring member 34 brings the movable abutting member

33 whigh Js formed atthe secand cylindricalmeraherd: intoabutentn in
with "the cam face 31a of the rotor 31 to apply the rotational motion to the
- ne 101Qr. [Q08L]- Thys, in. the easewhere-the spring membert34tisdised; the r 1v .
rotation operation of the rotor is stabilized, which is preferred. However,
- Jhedotational opertien:etthedotor 34 indhe-case rafthe r¢leasesngriinge2 s
pressure can be carried out by the weight
of the writing pressures causes the Irolor 31 to be stepped
corresponding to one sawtooth of the cam face 3la. By repeating
this operation, the writing lead 10 is rotationally driven
stepwise. Therefors, it is possible to prevent the writing l=ad
from iocally abrading as the writing proceeds, and‘also possible

. . ‘ . .
to obtain the operational effect similar te that in the first

embodiment as already described.

[007¢9]

In addition, in the above-mentioned third embodiment, the
second cylindrical member 33 arranged to be siidable in the axial
direction operates to play the role of the torgue canceller as
descriped in the above-mentioned first and gsecond embodiments.
Tn other words, the second cylindrical member 33 is interposed
netwesn the rotor 31 and the spring member 34, and cperates Lo
prevent the rotational motion of the rotor 31 from being
t£ansmitted to the spring member 34. Thus, it iz possible to
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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 reduction in cost. 40 Claims A mechanic%log__e%]ic'

| -
solvarrahged 16'+a8p Bha Teldttes itihG €4 By réSiprocation o Sk tre

a chuck

unit provided in a body cylinder, so as tq inch.the wrifing lead fopwardy 2 + 1 on

sprigiardEBRZEd mtthaF THE thGACuritis ield within the body cylinder so as

to be rotatablehabg%tta !_gaagl,iaxis in a situation where the chuck unit
orerGhH8 t1fe writinig 16ad, 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
{Ooatq %he writing lead through the chuck unit. 2. The mechanical pencil as
claimed in claim 1, characterized in that the rotor which constitutes the
rotatiopal. driveyeeghanisn isformesdniathedshapesof aring Hirsrangenber
second cam faces are respectively formed at one end face and another
14 BN face,of the rotok ircan axiahdiesction arrkhfirst ane SRl fixdd tam- =29
faces are arranged on the body cylinder side so as to face the _ ‘
pressure is released, it is arranged that the plas force of the
spring member 34 brings the movable abutting member 33a which
 is formed at the second cylindrical member 33, into abutment with

+he cam face 3la of the rotor 31 to apply the rotatiqnal moticnhn

*n the rotor.

(00811

Thus, in the case where the spring member 34 iz used, the
rotation operation of the rotor is stabilized, which is preferred.
However, the rotational operation of the rotor 34 in the case
of the released\ﬁritinQ pressure Can be carried out by the welght
of the second cvlindrical member 33 without using the spring
member 34. Thus, in the case of using gravity with respect to

. - it -
the second cylindrical member, LT 1S possible to contribute to

simplifying the mechanism and reduction in cost.
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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 the second cam face in the ring-shaped rotor is
brought into 41 abutment with arickibtosmesh with the second fixed cam
face by releasing the writing pre.ssure, the second cam face on the rotor
1. side-and the-seconrchfiidd acarn facelateafranged 36 Rave Rk phase: =+ 19
shifted relationship with respect to one tooth of a cam in the axial L
1 ez adbrgction irpacsiafation whereCthiedifstaarh RES O fdtor 8616 fiv -2 F
mesh with the first fixed cam face, and the first cam face on the rofor side, _ .
so zandtheifirshfixdd chhi FacFar afanged"d Have 1hE haft phasé Thifed

relationship with respect to one tooth of the cam in the axial directiqn,in, a
a0 AE e Ho-Socondkar 1AGe BTG RioP SaE & 1 Hesbath e *°

- second fixed cam face. 3. The mechanical pencil,as ¢claimeddnglaim2, chuck
ne %a?a&@ﬁ?ecfboi/uéorﬁpﬁsﬁg a spring member for biasing the second cam

. face_of the ring-shaped rotor inte ahutmenpt with the secandfixad-ami sm is
SR EE AR %ri%amgwtﬂets*e%%né cam face and the second fixed cam face
prmi:fr.lLtgerge%q with each.ather.in a sityation where dhe waitgwriting pressure
of the writing lead so as to rotationally drive a rotor, and

k . : . . .
rotational motion of the rotor is transmitted ©o 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 rihg, first ahd second cam faces
ars 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 ag 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 the second cam face in the ring-shaped rotor 1s brought inte
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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 42
abuatBerimna situation Where tieswritiig pressere seleastdz & Thet face by

mechanical pencil as claimed in claim 1, characterized in that first and
relseeond legsarerdrrangedatsiet &Ad face and another end face, in an

axial direction, of the rotor which constitutes the rotational drive ,

MeTharism AR ActEEaRgRS W RSPt 1S thie Feds PeSPsctRaRy Hhd -+ =4

first and second groove formation sides are ,disgosedpphth b“%d!yaL cionship
cam GAAder SRISARG ey ehyd S fith Tps BF thé first and Second 1egs,

when the rotor moves to a first position in the axial directjo reat, .,
with eRSRIFSE the CHRK it dnder heWnting: p?rrelgs&r}é?t tie %r%%ige%b—%tp :

.. engages with the first groove formation. side and rotatignally: stepsdhen mesn
S*t}‘&gf’lgnno?ﬁ%%ﬂécﬁgﬁ, and w é’nagge‘ rotor returns to a second position in

wit}lhe; g>éialf lol%regti% by telease of the wrdigrg[g pressure, the _second leg
engages with the second groove formation side and rotationally steps the
Kﬁ%&@t@g;ggﬂ%quqggh on the rotor side and the first fixed
cam face are arranged to have the half-phase shifted relationship
with respect to cne tooth of the cam in the axial direction in

4 situation where the second cam face on the rotor side is in

mash with the second fixed cam face.

3, The mechanical pencil as claimed in claim 2, characterized
by comprising a spring member for biasing the second cam face
of the ring—shaped rotor into abutment with the second fized cam
face and bringing the second cam face and the second fixed cam
face into mesh with sach other in a situatilon where the writing

pressure is released.

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

abutment with the second fizxed cam face to he 1; mesh with each

42



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 mechanical pencil as claimed in claim S.

ot nGharacterized \in thatweight-af theJ0otpr including thesehuek unit eausassed.
the rotor to return to the second position in the axial direction in a

situation where the writing pressure is released. 8. The mechanical pencil
as claimed in claim 1, characterized in that the rotor which constitutes the
5. rosalienad gexe machsnism Lissformedintecthershabeiof d ringha taft faecezed
is formed at an end face of the rotor in an axial direction, and the
in dhgeshaped 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 nd
seédrbpositich inTRe aXiat B ECGTEbyRFeTedss® 8f the Wifthgfresdde? 2
and a fixed abutting member arranged on the body c;(/:!ipde[lgidg \Q/Qi}_g;hwh% -
B e hiaT] S 2o Tl 'l Lol Lol
anoEhAfesiA® abtfihent Wit a sfobeof thié EEMTacE, and causes “the Totor
to be rotationally stepped in ane direction bx maqvement _of thg \ 4
A+ 2t 1o o al ar: mechanlsem at acucs angles with
confing ShapadTofor o the fitefposifion, ahd a movable abutiing member
r@5§§§¥1Q¥“§§Q”€§§é¥93@¥§§§89ively, 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
directim&byretreatoperathm1ofthechuckunitunderthewriting
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
dirsction by relesase of the writing pressure, the second leg

= ] : . . 3 "
engages with the second groove formation side and rotationally

steps the rotor in the same directicn.

6. The mechanical pencil as claimed in claim 3, characterized
hy comprising a spring member for biasing said rotor so as to
return to the secend position in the axial direction in a

situation where the writing pressure is released.
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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 as
claimed in claim 8, characterized 44 in that the fixed abutting member

7. @14 the movable abutting membex 1arexeapectivelw foined atfipssaffissti zed
and second cylindrical members which are formed cylindrically and

1n dalranged ceaxighly -withinsthebady-cylinder thesedond cylindricalauses the
member having the movable abutting member is disposed within the first

ot SYlindrical memberhaviag sthedfixedoabuttingomeimberhand e sedomkpct Lo
cylindrical member is arranged to be movable in an axial direction within

in thesfirst eylindricet memlsérsby cotribimationsof Grocvessait ks Aftfually
formed in the axial direction at the first cylindrical member and second
cylindrical member. 10. The mechanical pencil as claimed in claim 9,
characterized in that a spring member which returns rtheﬁring-%ha ed rotar_ _

5. 18 nhenstond poshicit RSartaided (GBS the Setofd Byfirdrick member -

forward in a situation where the writing pressure is released.
in that

the rotor which constitutes the rotational drive mechanism

is formed into the shape of a ring, a cam face is formed at an

o

nd £

)

ce of the rotor in an axial dir@ctioh, and the ring-shaped
rotor moves to a first positicon in the axial direction by retreat
operation of the chuck unit under the writing pressure, and
returns to a second positicn in the axial directien by relesase
of the writing pressure; and

a figxed abutting member arranged on the body cylinder side
which comes into abutment with a slope of the cam face, and causes

the rotor to be rotationally stepped in one direction by movement

ky

of *he ring-shaped rotor to the fizrst position, and
amgvableabuttingmemberwhichnmvesjjatheaxialdirection
. . C i
when the ring-shaped rotor moves To The second position, while

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

rotoer to rotationally step in the same direction are provided.

5. The mechanical pencil as claimed in claim B, characterized
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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 released. 12. The
. tmgghanic_al pe_ncil as claimed in any one of claims 3, 6, and 10,
A1 tacterized in that a torque canceller which is formed cylindrically is

interposed, hatween the roter.and the, :springanesbes 5o astopraventthee
_rotational motion of the rotor from being transmitted to the spring

are PEOIRAL 46 ADStACE A huek1inity(4) foE graspingma writing tead (10)dntica L
a rotor 6) arranged to be movable in a direction of rotation and an axial
nemilirestion within adatyreydinder (1) ate provided. First andaseeshdeamia -y
faces (6a) and (6b) are respectively formed at one end face and other
witend fage of theratgrlinitbhe axial direction, and first and second fixed can
faces (13a) and (17a) are arranged on the body cylinder side to face the
first andsseond carh facs! FespAENVRR: THRHrEECRmEate ARNE rator s~ 7
brought into abutment with and into mesh with the first fixed cam fawg:erlt‘;_yv in
me matredtopEr AR BEtHE ek Umturider Srithg pragsme ang=mo s “=7=29

the fixed abutting member, and

the second cylindrical member 1s arranged to be movable in
an axizl direction within the first cvlindrical member DbV
comﬁination of grooves and ribs mutually formed in the axial
direction at the first cylindrical member and second cvlindrical
member.
10. The mechanical pencil as claimed in claim 9, characterized
in that a spring member which returns the ring-shapgd roter to
the second position is arranged TO pias the second cylindrical
meﬁber forward in a situation where the writing pressuré is

released.

11. The mechanical penclil as clzimed in claim 9, characterized
in that the movapble abutting member 1s arranged to be brought
into aputment with the cam face of the ring-shaped rotoxr by weight
of the second cylindrical member in a situation where the writing

4b



the second cam face in the rotor is brought into abutment with and into
mesh with the second fixed cam face by releasing the writing pressure,
so that the rotor rotates, whereby the writing lead also rotates. Thus, it is
possible to provide a mechanical pencil having a rotational drive

- mechanism in which the writing lead can be rotated by using the writing
presptessute. released.

’ ' & i ] e of claims 3
2. The mechanical pencil as claimed in any one Ci .
i i in that tor lier which is
&, and 10, characterlized D ~hat a torgue canceldl c

formed cyiindrically 1s interposed between the rotor and the

gpring member 80 as to prevcnw the rotational motion of the rotor

lo
3]

rom

th

ing transmitted to the spring memper.
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Abstract
% chuck unit (4) for grasping awriting lead (10 and a rotor
(6) arranged to be movable in a Girection of rotation and an axial

direction within a body cylindexr (1) ar

T

provided. First and

second cam faces (6z) and {(Bb) are res sctivel ormed at one

t<
by

T

end face and other end face of the rotor in the axial direction,

and first and second fixed cam faces (13a) and (17a)} are arrangsd

O
i
ot
g
™
8]
O
0.

<
0

e
‘AJ
1..!

‘nder side to face the First and secend cam faces
respectively. The first cam face in the roter is brought into
abutment with and into mesh ﬁith the first fixed cam face by
retreat operation of the chuck unit under writing pressure, and
the second cam face in the roteor is prought into abutment with
apd into mesh with the second fixed cam face by releasing the
writing pressure, so that the rotor rotates, whereby the writing

lead also rotates. Thus, it is pcssible to provide a mechanical

o

encil having & rotational drive mechanism in which the writing

lead can be rotated by using the writing pressure.
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