SPECI FI CATI ON-MECHANI CAL PENCI L TECHNI CAL FI ELD

[ 0001] The-present invention relates to a
nmechani cal pencil which can rotate a witing | ead
(refill lead) by witing pressure. BACKGROUND ART

[ 0002] In the case of witing with a
nmechani cal pencil, it is generally often the case
that the mechanical pencil is not used in a situation

where a body cylinderP5&IhErpehtiicular to a witing
side (page), but used in a situation where the body
MECHABYCRRMdEENGIIsonmewhat inclined to the witing side. In
the case where the body cylinder is thus inclined for
TRcENWRE RGEidhere arises a phenonenon that a drawn |ine
becones bold as conpared with that in the beginning,

{0003}”09 the witing |l ead may |ocally abrade as the
iting proceeds. Further, not only the drawn |ine

changes in bol dness, but .also there arises a ‘ _
THGNBRERGH T RAY el U St 11T LR 4 TR AETSE P ieh

(drawn |ine becones thin) as the witing proceeds,
can regtate a wonttdctg ateadof rehé lwr lashy |ladvehbhpe@sPREERuUre -

respect to the witing side. [0003]
BACKGROUND ART
[0002]

In the case of writing with a mechanical pencil, it is
- generally often the case that theﬂmechanical pencil is not used
in a situation where a body cylinder is perpendicular to a -
writing side (page), but used in a situatibn where the body
cylinder is somewhat inclined to the writing side. 1In the case
where the body cylinder is thus inclined for writing, there
arises a phenomenonrthat 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 only the drawn
line changes in boldness, but also there arises a phenomenocon
that the drawn line changes in thickness {drawn line becomes
thin) as the writing Procgeds, since a contact area of the
writing-léad changes Qith respect to the writing side.

[0003]
In order to avoid the above—mentioned_problem, when the

writing is carried out with the body cylinder being rotated,
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In order to avoid the above-nentioned problem when
the witing is carried out with the body cylinder
being rotated, then it is possible to avoid such a
problemthat, as described above, the drawn line
onmes bol, si nce rper side. .o
then PRotheboPagoieada & Pornialy 3 MIobm It L h thaiSteribed
page when witin However, when you wite down wth
aboveoheheéﬂdgmtrymln?@egeeemgs bot gt 29,1t herd awh s@si lice a sharper
problemin that operation of re-holding the body
side oYl thdewrisineqliczed iwhirlee dteo Wy iin ngpproceedsth the page
| eadi ng-to consi derabl e reduction in witing

when @?iﬁ&ﬁ%cy HQROM - when | Potihafr Casedolty 19100t the body
i npossible to wite down by re-holding the body

Lind d_rotat t
conn Bl Pl PGB M bRl O Sl b s or
cyl.indrical. However, in the case of the

- of ren%@ﬁﬁﬁ@&althﬁeﬂ?&qy hosel @R et Fof SR TGt WB?elle the writing
cylindrical and which nay be designed to have a
procepdgj ectliemtlimg t heoni ddheiglewdd e i seguction 1in writing
si de- knock-type nmechani cal pencil, it is difficult to
efficWeht& by re-hol ding the body cylinder to be rotated
in a stepw se manner as descri bed above. [0005]
[0opokf order to solve such a problem as described above,
pat ent docunents 1 through 3 disclose a nechanical

nci ran ed suych,that a chuck f.qr, gri pping. a

CHha®l o 8t PERE ed"BY it Rg Br ebstre, dovn by
and havin%]a rotapional drive nechanismin which the

- re-hojBévg- Wenticched Wirlind v Anchd ot a§etiver twilt A $hegpwise manner,
above-nentioned chuck is rotated by way of the

in theetreat where exterior of the body cylinder is formed to

be cylindrical. However, in the case of the mechanical pencil

whose exterior may not be cylindrical and which may be designed

to have a projection in the middle or which is & side~-knock-type

mechanical pehcil, it is difficult to write by re-hclding the

body cylinder to be rotated in a stepwise manner as described

above.

[0005]

In order to solve such a problem, as described above,
patent documents 1 through 3 disclose a mechanical pencil
arranged such that a chuck for gripping a writing lead may be
retreated by writing pressure, and having a rotaticnal drive

mechanism in which the above-mentioned writing lead together

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



oper ati on. Pat ent Docunent

operation.

Patent Document 1: Japanese Patent No. 3882272

PatentrDOcument 2: Japanese Patent No. 3885315

Patent Document 3: Japanese Utility Model Application
Publication (KOKAI) No. $54-25339 |
<bISCLC§GRE OF THE INVENTION
Object of the Inventiqn
[OQO6] |

Incidentally, according to the mechanical pepcil
disélosed in the above-mentioned patent documents 1 and 2,
vertical projections and verticél recesses are arranged
alternéteiy'in a body cjlinder; and a éam part is annﬁlarly
fo:med which has 'slopes each being across the vertical
projection and recess. Farther, a rotor havingrformed4thereon
projections at intervals in a circumferentiail direction is
accommodated in the body cylinaer. By retreating the writing
lead,greatly, the above-mentioned rotor is pushed upwards, and
the projection of the rotor passes over the vertical projection
formed at the cam part in tﬁe body cylinder and falls inﬁo the
next vertical recess via the above-mentioned slope, to thereby
ro?ate_the rotor. In other words, the rotation operation oﬁ

the above-mentioned rotor acts to cause the writing lead to

rotate.

[0007]

According'to +rhe above-mentioned mechanical pencil, when
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};paﬂ:gznese Pat ent No. 3882272 Pat ent Docurreht 2:
rotating the rotor, there is a problem in that the writing lead
needs to have a large énough retreat stroke to allow the
projectioncn1therotorSide1x3passovertheverticalprojection
formed in the body cylinder. Forthisreason,speCiéloperation
of rotating the writing lead in the middle of writing is required,
and it is difficult to increase writing efficiency- ?urther,
when rotationally operating the wfiting' lead, it 1is not
particuiarlfarrangedtxnknowwhethertheabove—mentionedrotor
is'surely rotationally operated.

[0008]

Inraddition, in the preferred embodiments disclosed in
patent documents 1 and 2 above, it is arranged that a knock cap
projecting at a rear end of the bodj cylinder.is also rotated
interlocking wifh the rotation of the above-mentioned rotor.
However, since the above—mentioned knock cap is formed in the
shape of a simple éylinder, it is not easy to observe the cap
rotating. Rather, when the above-mentioned knock cap 1is
arranged to be rotated interlocking with it, there arises a
problem that fhe knock cap may be, for example, unintenticnally
rotated to damage the rotational drive mechanism.

[OQO9]

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

cylinder is disclosed, in which the writing lead may also be
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Pat ent No. 3885315 Patent Docunent 3: Japanese
Uility Mddel Application

rotationally driven interlocking with the rotation of the
base. In the structure described in this patent document
3, since the base is formed in the shape of a simple cone,
it is not easy to check its rotation operation. Rather,
when the above-mentioned base rotates, there arises a
problem that the base is gripped etc., when writing so as
to inhibit the rotation operation. Therefore, there is no
way of thinking of positively knowing the rotation
operation either in the mechanical pencil described in
patent document 3 above.

[0010]

The present invention arises in view of the problems
of the mechanical pencil disclosed in the above patent
documents and aims at providing ‘a mechanical pencil in
which a writing lead can be rotated by the action of
writing pressure, wherein a part of a component
accommodated in a body cylinder which 1is rotationally
driven interlocking with & rotor for rotationally drive the
writing lead or rotation of the rotor can be observed
through the body cylinder made of a transparent material,
to thereby know the above-mentioned rotation operation
certainly without causing trouble in the rotation operation
of the writing lead.

Means for Solving the Problems
[0011]

In accordance with an aspect of the present invention,



Publ i cati on (KOKAI') No. S54-25339 DI SCLOSURE OF THE

I NVENTI ON Cbj ect of the Invention [0006]

Incidentally, according to the nechanical pencil

di scl osed in the above-nentioned patent documents 1

and 2, vertical projections and vertical recesses are

arranged alternately in a body cylinder, and a cam
thpaet isspannitad| y fiochediwhl ghehals] sdopesyehciy beiarp and

cross the.vertical .projection and recess. FEurt.her .
relgisr ﬁaWﬁBl‘F%rﬁ%ﬁdt{%rjé%ﬁl%‘?%?ae%ﬁnon% a Cl%lLtléék a]f%‘%ded
inl Naa wddpudarertiral sgi reet ion iisicaccomsodabede tmerttioned

body cylinder. By retreating the witing |ead :
wrgEhy| yead hEorbaye- nbht Vohed tot o?b?‘éeﬁg%‘h%]o‘)%/aqmjsc,k 3
nedRd LiRe i Br Yrectian ofndie Jlo RASSes BYRir the as to be

vertical projection formed at the campart in the
robetigbty| iakdert amd faiis int @t RétHekioberthed FBEesdUCK
gr¥§$stQEFaQ8¥§éDEQE£PQ#QdS&f%%ﬁn ph&ﬂﬁrqyyr&f%@géhéfnhrive

ot or n-othér words, the rotation operation of the
meahanesmenti predi dotiowhacts at aocausd st hee twdatiary drehdroved

£ o%%e %g; ] %2 WI{}%E@Q p%%%ﬁﬁq:ien % % otﬁeh ea}‘%’@é/ —erﬁel’rr?tnitc;noer}le dwr iting

lead through the above-mentioned chuck so that the above-

mentioned rotor is rotationally driven, and rotational
motion of the above-mentioned rotor is transmitted to the
above-mentioned writing lead through the above-mentioned
chuck, characterized-in that an indicator is provided for a
part of a component accommodated in the body cylinder which
is rotationally driven interlocking with the above-
mentioned roter or rotation of the rotor, and the above-
mentioned indicator can be obéerved through the above-
mentioned body cylinder made of a transparent material.

[C012]

In this case, in a preferred embodiment, the above-
mentioned indicator is formed by way of surface treatment
including printing or engraving, or of a notch. In the
case where the above-mentioned indicator is formed by way
of surface treatment including printing or engraving, it is
desirable that indication is provided so as to change along

a rotational



rotating the rotor, there is a problemin that the
witing | ead needs to have a | arge enough retreat
stroke to allow the projection on the rotor side to
pass over the vertical projection forned in the body
cylinder. For this reason, special operation of"
circumfergritiig t el WpFtiAg - lead in the middle of witing is
required, and it is difficult to increase witing
roo13jefficiency. Further, when rotationally operating the
witing lead, it is not particularly arranged to know
whet her the abgvessmntipbed tiodor ins Sweelgpse where the
rotationally operated. [0008] ' In addition, in
the preferr.ed,.e ' t hsgl 9sethd mPpatenta portion to
above- &ﬁ%ﬁﬂ%ﬁi”%%ﬁﬂggggggg,ﬁ??mﬁs arranged t hat aELnock
cap projecting at a rear .end of (o) cyld hSro be
be proﬁﬂgédrHﬂ&PeHth?EPM&ﬂHQQfﬁﬁ?%dt%£€?%t%%?o%I%ggﬁﬁghSt
above-nentioned rotor. However, since the . ormed b
exposeabave-arerit | Orede RABEKIEAF 4P FOrHetCh n? [ fie S4dpe B H Y
sinple cylinder, it is not easy to observe the cap
4 twoltQinti Nl Rahhemme vhea, t s above- Fbat ifoned RRoBRVAEY Tthe
is arranged to be rotated interlocking with it, there
b ove-JHAS% A ARl St e dnaca capamybandorthrongh are
exanple, unintentionally rotated to damage the
rotatiqnal drive nmechanpi 0009] On the
arranggnd© ?mﬁlgtgﬁ?gﬁndﬁ}éég%%Lhechanical penci
descri bed in patent docunent 3, one having the
[0014iotational drive mechanismin a space between the
base at a tip of and the body cglinder i s disclosed,, 1
Apmbi shrthecnibb tiingritead Fhy absyehBleTriotdts dridt tyt+ona
_ driven interlocking with the rotation of the base. In
drive WEIUCtur e deseridhed ithd histpat ehf ciocumeitigites the
since the base is forned in the shape of a sinple
cone, jt.is_no to.cC it $nket ahophLaper ati anring,
rotat%@ﬂ%§a4fwm%ﬂlC%E%§%%9e?ﬁeﬁ§?§ﬁ§d base rotateg% t here

_ arises a problemthat the base _is qQrLiq , or
Eirat g g A G O ARRFORE ot A PO A T SR bper ot rene he end

Therefore, there is no way of thinking of DsitéVFéXtion
face akmowimghde ardaf#6A Bpetafi &P Rér Fh het+ & .
mechani cal - penci| described in patent docunent 3
and fobeve.add0iBtond fixed cam faces are arranged on the

ébove—mentioned body cylinder side so as to face the
above-mentioned first and second cam faces, respectively,
wherein the first cam face in the above-mentioned ring-shaped
rotor is brought into abutment with and meshed with the
above-mentioned first fixed cam face by retreat operation o#
the above—mentioned.chuckknrwayfafijuagbove—mentionedxmriting
pressure, and .the second cam face in the abovemmentioged
ring-shaped rotor is brought into abutment with and meshed with

the above-mentioned second fixed cam face by releasing the
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The present invention arises in view of the problens

of the nechani cal pencil disclosed in the above

pat ent docunents and ainms at providing a mechanica

pencil in which a witing | ead can be rotated by the

' action of witing pressure, wherein_a part  of

above1Mﬂnﬂﬁﬁﬁwdaﬁ§éﬁmﬁﬂnﬂﬁ?§?P%Fbo%?gcvpﬁﬁ éfl&%ﬁk%%efnd can

- rotationally driven interlocking with a rotor for | .

face ohOotBEi OpalEymemritvieondd nvartiay fig- eé@dldo-rthleolagpiv@ﬁnﬁntloned
the rotor can be observed through the body cylinder

second®de of ca-t Fapeparent rraheedat o tavt heheby. Koows ¢ hifted
above-mentioned rotation operation certainly wthout

causing trouble | ot at i 0. onepat Lok af itrheh a1
relatwr}sﬁ'fjré ¥ih If@bsgn%sé¢gtr6 S%I?%/iggot@ﬁeE)%r Y éarrs 1[ OOlfj axia

I n accordance with an aspect of t S ih
cizectimoniion SRS Tah phBoded A maghar ol Tpertrf o7 te

arranged to grasp and release a wiiting |ead by .
above-meaipr @cat i ontofr &ickuék Eﬁé@ﬁ&bﬁlﬁ@-§%ﬁb&%Q§ﬁqWﬁﬁﬁloned
so as to inch the above-nentioned witing | ead _
first | W, 44 Whighet he aakiovetrentiiored chutk faxcheler the
within the above-nenti oned body cylinder so as to be
rotatabl ap; axi $ndi e Sddiad iman whenedt herst fixed
~above-dyid l%?%%ggg?ﬁé above. ment i oned witing |ead, a
rotational drive mechanismis.proyl.ded where a.dotokifted
cam  fiaq et3 et eﬂrﬁﬁ@%‘ge?? o:%v\cli/a? bg Wi ting p%?lessure of
t he above-nentioned witing | ead through the.. .
relatt&mmﬁ&pmwﬁtbn%@s@ﬁﬁékt§oOFﬁaFOPﬁQ'Sgogg?nﬁﬁpi6ﬁeahe axial
: ~rotor is rotationally driven, and rotational notion
- directoford henabove: sentiionedwheter tlse t PARSRTE tERMt 63CKe o0 Lhe
above-nentioned witing | ead through the _
bove-aRAVE: JROLI Pned Chutls iGhalacisl hzeadh ithd hdtoemrmentioned
indicator is provided for a part of a conponent

cco dated in the body cylinder which is
Secon$b€%¥$§ngﬁpyféfﬁ%én interlocking with the

above-nentioned rotor or rotation of the rotor, and
[0015% he above-nentioned indicator can be observed through
t he above-nentioned body cylinder nade of a, ber i
rrnandpios entsemt 6ri als pegizjpble thah enisPdde, "FR°G" *°
- preferred enbodi nent, the above-nentioned indicator
providdsd LeimEdph ey wofe secbadectmezaaein thelakpng mentioned
printing or engraving, or of a notch. In the case

ring- Vﬁ'er eedtl_hoqli?]?q_\ﬁelfg%dm hadicaterabsvéomard ilmynesayecond

DteRBUTface T reat nent i ncluding printing or engraving,

fixed L%%;%Sggggg%%!ﬁ%{‘%%?gﬁg'FC%%'c%@ld S oyl ded, 59 88et Qecond

- fixed cam face' to mesh with each other in a situation where the
above—mentionéd writing pressure is released.

[0016] .

Furthermore, in addition to the above-described structure,
it is desirable that a torque canceller which is formed
cylindrically and generates a slide between itself and an rear

end portion of the above-mentioned rotor is interposed between
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circunferential direction. [0013] Further, it

is desirable that in the case where the

above-nmentioned indicator is formed of the notch, a

portion to be provided with the above-nenti oned notch

and a portion to be exposed through the

above-nenti oned notch are each forned by a two-col or
threD| tHary eed hodrtsont bat thiee gortd-orenhavieg thvgor and the

above-nEntioned not,ch andlﬁye portion_exposed revent  the
ANEF BERFOBGRY ar §F& Pingd¥ ™t 5 oe ot £ &Fent™ S n 6161
rdt@@idhal motidnpref eched erhednarnt opbdt dtor from being

above-nenti oned rotational drive nmechanismis such
trepaiithedr 6f oF RNt RAV R UMt RS PR Pol'RfPERal dri ve
wEPRehaprs Mk STief LNt o the shape of a ring, first

and second cam faces are respectively forned at one
[08Ad If ace and another end face of the rotor in an

axi al_ _dir. [ , d fi —ﬁﬂg n jﬁgﬁ m.face :

ar eigrcrggﬁgg g% ttﬁjerze a%%%‘g(% ment |1§%% g%efcﬁy cy C‘%?lldegr 1 in
acsiodeasoeawith feadtedimendlsove: N | wneskriti r shvamdion, with

sgcond,can1faggs, reﬁpectivelg, wher.ei n_t he f&rgésc§ﬁ1the
apPAd & AOPh 8 ahBFe i ieht EnBAS PP RES shaped P ot or TS
axbBEouU@htreicit enakut et WHd Andureshedadd ot hehe rotor is

above-nentioned first fixed camface by retreat

brepepat i bh 8FStheWabbyvd-tfentisfbd Chifk 6§ wa Gir tRES 1S
sudRvezAeMd Opgda W LA NOmREEsaUr €, F@Pehd e SeCaMk CAMting
face in the above-nentioned ring-shaped rotor is o
prisssught imt ocdbasAent Wi hrahdTmestied i t hot Hée original
- menti.o se ed.c c s
oo B o D e 1 15 g prastar Sr o e arord can
falcke ofecbrd roapxf acemerht ke thbole- rendbPAnEdxedt oamsfaes so
and t he above-nentioned,second f.i xed cam face.ar
s anged TOIAIE D Hal FEEhact Y T o KT obhihe seme
diWelht ihaSpectid orese abeoth defscaipaivhn tIres axhal rotational
direction in a situation where the first camface on,
moftRenalsdy ehfent Poved Bt b deCt e nBEhEF Wit the Writing
praleve=efd i ened ki kshaf inediaamf@aanandebhe divesigh  the
cam face on the above-nentioned rotor side and the |
chalody e drtemEvorisd BoTstble xed eI He et el@F? hngetrgbon of
ave i Ph | {gedor ghat Lonship WA £eSPREt |
th?o%gﬁghgggﬁk£%? ?ﬁgogg%ﬁ#ng?hghnghl dfrgction In a ting
angl ttwatsiodnewhere prrbelsecshdtcabef abécbmeshect a drawn line

boye- tioned rotor side is neshed with the
g e HElth ERS o b Chlh e T gifarys) BRaLy.
[0018]

In addition, the indicator is provided for a part of

the component accommodated in the body cylinder which is



In this case, it is desirable that a spring nenber is

provi ded whi ch bi ases the second camface in the

above-nentioned ring-shaped rotor into abutnent with

t he above-nenti oned second fixed cam face and brings

the second cam face and the second fixed camface to

mesh with each other in a situation where the
rogQ@YﬁnﬂBDyi@m&demriiﬁtgrxﬁwkxmyeWiBhrémeas@@OV?fmﬁ%ﬂioned

urthernmore, |n addition to .the aboye-descr; :
TO§PFutur BOERELP dﬂ%iFaﬁlé“Fﬁﬁf aa?%rﬁggéc%%%ggT%$ntloned

inWhighoks char mrd medmdd caldongandgenss@tesneanisidrdel body
between itself and an rear end portion of tqg :
cyaboder nBatf offdar 5E8RSPArPRT eWﬁg%aa%et%%ﬁe ¥ heotagtonal

dr%@g BQ&EEQBrOBftQ%eQQQMﬁnneﬁthﬁ%@ Uﬁkﬁﬂ anth the observed

above-nentioned spring menber so as to prevent the
asr otlat | ehalvermenbnobedt Hendibovieamenplahed rdthr MPVEM When

beiing transnmtted to t - [ spri
wrabher | ARPMSF /ORI TRURRTLGR TobagTeoe B RRn, o ave
int@rbhgsabﬁveadpSGasbed mecleahital gpencit may also appeal
accaordance with enbadi.nents, of the esent i nventj -
CoﬂﬁﬂﬁeéﬁBi?CBF?%ﬂc fg%ﬁggﬁ?PFf?Eﬁ%?égﬁ%ﬁéhéﬁhelfo%%gpatlon
inBREesibA the taxi alind rectham soctihabing hend | assecanng the

facelof the rotor is brought to nmesh with the first
meFPRBACEANTPRRES] « adl MY utieCtd ROP 10U IThaf=oe Tuality

5 uiBkLRR- BYrbekings the writing
J0012]

rurther, according to the mechanical pencil in
accordance with embodiments of the present invention, since
a drive portion for rotating it, except for the writing
lead, can be arranged to be accommodated in the body
cylinder, it maj be possible to solve the above-mentioned
problem in the structure of the mechanical pencil where the
knock cap and the base are rotated interlocking with the
rotational drive mechanism, as described in patent
documents 1 to 3.
BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a perspective view of a first half part
(partially broken-away) of a mechanical pencil in

accordance with the present invention.
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pressure is released, the rotor returns to the

original position, and then operates so as to bring

the second cam face of the rotor to nesh with the

second fixed camface so as to be subjected to the

rotational notion in the sanme direction as in the |

dblove 2des i [EFRITEHE N YT Y 1€ Glot @R f briat denstlior? of o e milarly

above-nentioned rotor by way of the witing pressure
showihg thandnitdedadft berwr.iting | ead through the chuck,

it my be possible to prevent the |ocal abrasion of

the: W tig readnpaeios 8 nge £ 01 bhe 1pEogikess cafattihen further
witing and to solve the problemthat the thickness

' .0f a drawn line.and th ol he drawn | i ne
snowi g, & iside Hbt o] 0T8T oA Bra e he
i ndicator, is provided for a pag% of tgﬁ_conponent g
dddomBdatied® i f FEDoldy IySihde?” wireh §ig g, 10 order,
rotationally driven interlocking with the .
rotataboué- deavieonet icgtoofor retali GRRIONHE HotHRoBHENTS as
t he above-nenti oned indicator can be observed through
shownt hg aboee- nerndd oped body cylinder nade of a
transparent material, whereby rotational drive

hehavior, of, the L010f - (WL pgrl 8ad) 26AN ke teRS@MRAt i onal
as the above-nentioned indicator rotates and noves
. __when.witing. In use, thi ructur y ,cause a user
drivet ghiPes %gﬁgg?SI8EO§’pF%%§%?%lEgn§%Egtﬁ'and it may
"al so appeal considerable product differentiation. ,
FRdheér 15 B Specma bR Fnspeetionddt StRe filfyadfion showing
, manuf acturi ng and assenbling the mechani cal pencil
the wHdl ey mlsoube posdidiedite ease guaddiyeptdgpenwnbyn FIGS.
viewi ng. [0019] Furt her, according to the
1 +o fechanical pencil in accordance with enbodi nents of
the present invention, since a drive portion for
I ti it e r WL I .C
B nded 8 b e aohohadat 08 PR e 500y oy nder S hing
na% be possible to solve the above-nentioned probl em
secongpnhghe &@%fcture of the mechanical pencil where the
knock- cap and the base are rotated interlocking with
tBHes + oB atlisorml périsre Hechanivémy ashdesegi sed ¢hample of a
patent docunents 1 to 3. BRI EF DESCRI PTI ON. OF THE '
strucDRAW NESan indicator which indicates a rotational drive

state of the rotor.

FIGS. 9 are front views of the rotor itself illustrating
.examplesofStructuresofotherindicatorsincludingtheexample

shown in FIG. B.

FIG. 10 is a perspective view of the rotor itself further
illustrating an eiample of a structure of another indicator.
DESCRIPTION OF REFERENCE NUMERALS AND SIGNGS
[0021]

1: body cylinder

11
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[ 0020] FIG 1 is a perspective view of a first
hal f part (partially broken-away) of a nechanica

pencil in accordance with the present invention.
FIG 2 is a fragnentary sectional side elevation
simlarly showing the first half part. FIG 3

baisg a fragmentary sectional side elevation further
showi ng a rear portion of the nechanical pencil

1eEBGckd s a schematic view for explaining, in order,
rotational drive actions of. a rotor enployed in

ch%g@pdinents as shown in FIGS. 1 to 3. FIG 5is
a schematic view for explaining the rotational drive
actions of the rotor, following FIG 4. FIG 6

Clp@Py fragmentary sectional side el evation showi ng the
whol e structure in the preferred enbodi nents shown in
ToEpPES. 1 to 3.

first cam face
second cam face
indicator

pipe end

;. support member

holder chuck

return spring

upéer cam formatio; membar
first fixed cam face
lower cam formation membef
Second fixed cam face
stopper

tdrque canceller

spring member

knock bar

spring member

clip

kncck cover

writing lead feeding hole
larger diameter portion

12



FIG 7 is an enlarged sectional viewsimlarly
showi ng a second hal f part. FIG 8 is a
perspective view showi ng an exanple of a structure of
an indicator which indicates a rotational drive state
of the rotor. FIGS. 9 are front views of the
62: cyotodeirt $eldyillustrating exanples of structures of
ot her indicators including the exanple shown in FIG

BEST BoDE FOR FARrYONESO@TPEnEperiveETIONW of the rotor :
itself further illustrating an exanple of a structure
[0022 f anot her indicator. DESCRI PTI ON OF REFERENCE
UVERALS AND SI GNS [0021] 1: body cylinder 2: base

Hereinafter, a mechanical pencil in accordance with the
present invention will be described with reference to the
embodiments illustrated in the drawings. FIGS. 1 and 2 show
a first half part of the mechanical pencil which is a principal
part of the present invention. FIG. 1 is a perspective view
showing its principal part, partially broken-away, and FIG. 2
isa side elevation where a left half portion is shown in section.
[0023]

Referencew numeral 1 denortes a body cylinder which
constitutes the exterior, _and reference numeral 2 indlicates a
base attached to a tip portion of the above-mentlioned body
cylinder 1. A cylindrical lead case 3 1is accqmmodated coaxially
in the center of the above-mentioned body cylinder 1, and a chuck
4 1is connectéd with a tip portion of the lead case 3. The chuck
4 is mounted so that a through hole 4a is formed along an axis
therecf, a tip pbrtion ig divided in three directions, and the
divi&ed tip portions are locsely fitted in a clamp 5 which is
formed in the shape of a ring. The abové—mentioned ring—shaped
clamp 5 is mcunted inside a tip portion of a IOtO£ 6 which is
arranged to covei: the perimeter of the above-mentioned chuck
4 and which is formed cylindrically.

[0024]
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3: lead case 4: chuck 5: clanp 6: rotor 6a: first cam
face 6b: second cam face 6c¢: indicator 7: pipe end

A pipe end 7 is arranged so as Lo project from the
above-menticoned base 2, and an end'portion of the pipe end 7
is fitted fto an inner-surface of a tip porticon of a support member
B as an intermediate member locatedjjlthe above—mentionecﬁbase
2. The above-mentioned support member 8 is formed whose
diameter gradually increases towards ifs end portion (rear end
portion) side and whose cylindrical portion is integrally formed
in the shape of a staircase. Fitted to its inner surface of
the end portion is a circumferential surface at the tip portion
of the above-mentioned rotor 6. Further, a holder chuck 2 made
of rubber which has formed a through holer9a in an axis portioh
is fitted to the éircumferential surfa;e at the support member
8 for supporting the above-mentiocned pipe end 7.

[0025] |

According te the above—mentioned.struéture, a linear lead
inserting hole is so formed as to pass via a through hole 4a
formed in the chuck 4 and a through hole 9%9a formed along the
akis of the above-mentioned holder chuck 9_from thé lead case
3 to the above-mentioned pipe end 7. A writing lead (refill
lead;notsﬁown)isinsertedintothelinearleadinsertinghole.
Further, a return coil-spring 10 is arranged at a spaée between
the above-menticned rotor 6 and chuck 4. In addition, dne end
portion (rear end portion) -of the above-mentioned return spring
10 1is 'accommodated. in abutment with an end face of the

‘above-mentioned lead case 3 and another end portion {front end

14



8: support nenber 9: holder chuck 10: return spring
13: upper cam formation nenber 13a: first fixed cam
face 14: lower cam formati on nmenber 14a: second
fixed cam face 16: stopper 17: torque canceller 18:
spring menber '
portion) of the above-mentioned return spring 10 is accommodated

in abutment with an annular end face formed in therrotor 6.
Therefore, the chuck 4 in the rot&r 6 is biased to retreat by
action of the above—-mentioned retgrn spring 10.

[0026]_

In the mechanical pencil shown in the drawings, when knock
pﬁeration of a knock pa?t (to be set forth later) which is
disposed at a rear end portion'of the body cylinder 1 is carried
out, the above-menticned lead case 3 advances in the body
cylinder 1. The tip of the chuck 4 projecté from a clamp & to
cancel a grasp state of the writing lead. With cancellaticn
of the above—méntioned_knock’operation,'theAlead case 3 and the
chuck 4 retreat in the body cylinder 1 by tﬁe action of a returnr
spring 10.

[0027]

At this time, the writing lecad is held.in,the through hole
9a formed at the holder chuck 2. 1In this situétion, the chuck
4 retreats and a tip portion of the chuck 4 is acCommodafed in
the above-menticned clamp 5, thus the writing lead again comes
~into the grasp state. In other words, the writing iead is
grasped and released when the chuck 4 moves back and.forth by
repeatingtﬁeknockoperatim&oftheabovenmentionedknockpart,
whereby the writing lead operates to inch forward_fronlthe chﬁék_
4 stepwise.

[0028]
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21: knock bar 22: spring nenber 23: clip 26: knock
cover 27: witing |ead feeding hole 61: |arger

di ameter portion 62: cylinder body BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON :

The above-mentioned rotor 6 shown in FIG. 1 is‘formed such
.lifhaﬁ;a,central part in the axial direﬁtion_is inéreased in
‘vdiaﬁetér to'héﬁe a”largef diéméget po?tion:iﬁ which a first cam
face 6a is formed athoné end face.(réar end face) of.the la;ger
diameterpbrtibn,andaasecondcﬁm1faqe6bjs;fo£medeﬁQ£heother
end face (front end face) of the larger diameter portion. On
“the other hand, at the rear end portion of the above-mentioned
rotor 6, a cylindrical upper cam formation member 13 is mounted
in the body cylinder 1 so as to cover therrear end portion of
the rotor 6. At the front end portion of the above-mentioned
upper cam formation member 13, a fixed cam face (also referred
to as "first fixed cam face™) 13a is formed so as to face the
first cam face 6a in-the aboveQmentioned rotcr 6.
[0029]

Furthermore, although nbt shown in FIG. 1 but shown in
FIG.2, a cylindrical lower cam formation member 14 isxmounted
on the body cylinder 1 side so as to face the second cam face
.6b in the abbvewmentiéned rotor. 6, and a fixed cam face {(also
referred to as "second fixed cam face") 14a is formed at the
rear end portion in the axial direction. In addition, a
relationshﬁpeﬂmimutual operaticq;among“the first and the second
cam faces 6a-and 6b which are formed at the above-mentioned rotor
6, the above-mentioned first fixed cam f;ge 13a, and:the second
fixed cam face 14a will be described in detail later with
reference to FIGS. 4 and 5.

16



[ 0022] Herei nafter, a nechanical pencil in

accordance with the present invention will be

described with reference to the enbodi nents

illustrated in the drawings. FIGS. 1 and 2 show a- L

! first half -part of the mechanical - pencil which.is a o
{OOSObr|nC|paI part of the. present.:invention.. FIG 1is a-

per spective view showi ng its prlnC|paI part,

pard i & G Anokens avay, ‘aapdrEhGr @OII$1@I’]SIOCfEt®]eeV1&tOl’MlCal:V:

“where a left half portion'is shown in-secti-on.. [0023]

"_'Apenleee&?{}sﬁ{lcf%gé"‘f‘%ea'1]-(31@&”2“ o5 @ thgdy- £ i ndes é/}%\&h in FIGS.

cons exterior, and reference nuner al
o _i.ndicates.a ba att-ached to a [ ortlo he
-1 and gpgve. heAti Coned t?é’d;‘?%ceyﬁaﬁ‘c?e e} “D %Igga $ Ads shown

case 3 i s accommodat ed coaX|aIIy |n the center of t he

in FIGhoVe- menyidned Iscdy TyPPRE&Er 12, 1andiiterudie 40 rear end
connected with a tip portion of the-lead case 3. The

porti6huioks Adé s untred: st Hatrme tivoogmdest é 34ehish is formed

' formed along an axis thereof, a tip portion is

cylindiyided ., ah'&lr gecdhnecdonsg nﬁiﬂoéﬁ@@ll\é gedtiiqed between
portions are loosely fitted in a clanp 5 which is

nme the shape,. of h b

@ fro??ﬁﬂ“gﬁﬁh ~eitanp ok ghgssﬁgbﬁiedlﬁhgpgeeggtFEQE%%??%ﬁceller
' of a rotor 6 mhlch i s arranged to, cover the peri ter 1
17 whophy He abbuBe Rurity bHed Shadh 4 SR GRTGAE Fop mehe. 2xia

cylindrically. [0024] A pipeend 7 is
direchiranged so as to project fromthe above-nenti oned

base 2, and an end portion of the pipe end 7 is
[opo31fitted to an inner surface of a tip portion of a

support nenber 8 as an internedi ate nenber |ocated in

the laeb%\f:e_:@grcﬂ onedy bage 2povheabeves et Nty member 18

suppor t 8 is formed whose di aneter gradually

t t
aCtS‘%ygéfgagghﬁg OEVFFﬁgFgga? ogrllon p%ﬁ{n eg ﬂﬁﬂé Wceller

formed in the shape of a staircase. Fitted to |t
17 an{inhbe sbevscEe?ttRBCEnd Port i ontF PBSLFACHAT Brdm ifgrward
o surface at the tip portion of the above-nentioned
by théokbbve-neurtihenedatbalper chucklDenadé shbigshad to this
whi ch has fornmed a through hole 9a in an axis portion
bias ESrEktted to the circunferential surface at the
support nenber 8 for supporting the above-nenti oned
[OOBZEipe end 7. [0025] According to the-
bove-nenti oned structure, a linear |ead |nsert|ng
hole is so fornmed as to pass. via,a thr h hale 4 tuation
PHGRED | R0 - BRUBROH S e it A g (6 e Toat o
along the axis of the above-nentioned hol der chuck 9
whereftiomtlheckehdvasps3the vheétabeveésment tbﬁeabeﬁﬁewwned
7.. Awiting lead (refill lead; not shown) is
rotori Sefbgethri0 whehl itiear dreask | Aserd | agchalmedated in the
Further, a return coil-spring 10 is arranged at a

above §R@fx 3@&?%&?%@%&9@@ Onedt Hot Orr &t AL CAUSKout the

tion,” one end portion (rear end portion) of
th above- nentioned return pLing qﬂgpﬁkgg:ll is
axis. nF%BEFﬁEHtlﬂl?h%ﬁ%%ﬁﬁl?ace oFeth%% %&@%%ghtlo ;
Iead case 3 and anot her end ortion %front end
not inuse (or not inwriting state), therotor 61is blased forward
by the action of the above-mentioned spring member 18 through

+he above-mentioned torque canceller 17, resulting 1in a

17



- portion) of the above-nentioned return spring 10 is
accommodat ed i n abut ment wi th an annul ar end face
- formed in the rotor 6. Therefore, the chuck 4 in the
“rotor 6 is. biased to retreat by acti-on of the
- ~ above-nentioned return spring 10..[0026] S In
.'51tuaﬁh@nnehban|am Hyeifei | 1showd-in the drawings, when
. knock operation. of a knock part (to be set forth
0033Later) whi-ch is disposed at a rear end portion of the
ody cylinder 1 is carried out, the above-nentioned

ngt Q:e §T1g%?n%ﬁ%nlEh%nﬁeQHQXlgthggﬁEll.1§Tﬁéédf)l e.

UCK grojects froma clanp 5 to cancel
asp state of the witing |lead., Wt cancellatl '
when éﬁ%‘%%b@énﬁeﬁ¥?6ﬁ8&ekﬁ6bﬁ&%ﬁ%+%? oh, HtRe” Fegéngésgég (not
and the chuck 4 retreat in the body cylinder 1 by the '
shown lagtricomr wiizg fergr hhsppiRg aBd {0627 above- meRttJtCm%d chuck
time, the witing lead is held in the through hole 9a

4 retf@éﬂ@da@aﬂﬂﬁthﬂhdebﬂﬁnwkoﬁcelmﬂfﬁhesﬁpﬂﬂﬂ@nmemh@r 18.
chuck 4 retreats and a tip portion of the chuck 4 is

Accor&%ﬁ? ? f, ed bﬁe&g%l%QPVQjﬂ§nfb@6§d6Cé@ﬁ@ Petius 4 hen the
ing lead again comes into the grasp state. In

rds, t|ng I
aXlalW%%ﬁeF O@huctﬁﬁ ﬁ%ges ’bac§8 §§Fbr?%ﬂ§3f€€%eg?i§g%%%d at
the knock operation of the above-nentiqned kn
the sqit 6 WRerEby % RACHr th G cad GGRR 89 o A REREShes with
forward fromthe chuck 4 stepw se. [0028]
the above-mentioned first fixed cam face 13a.

[C034]

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

[0035]

On the other hand, as shown in FIGS. 4 and 5, the first
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-~ The above ment i oned rotor 6 shomn in- FIG; 1 is. forned
~such that: a. central. part in the axial directionis’
‘increased in dianeter to have a Iarger di aneter
~portion in which a first .camface.6a is forned. at one

. end face (rear end face). of :the larger--dianeter -

flxedpﬂdmlﬁbe argh & ssecond: camifiaceo 6 davforedsmpe h‘elong the

' ot her “end face (front “end face) of the |arger '

E _‘ 'Clrculqu%tnecr Ordii Q-+ PBnt be gt Ber Fhandd at bhﬂlh@&rérﬁitiéd end :

portion of the above-nentioned rotor 6, a cyllndrlca
cmnfornau n_menb n he. hody
face %@qﬁﬁﬂépgﬁ%éﬁﬁ% (f%%%%gﬁt %m#%g??%nd ortlon of théElXEd
~rotor 6. At the front end portion of th . ch
cam faissvel fenticoHetd uppefCtant FeFFatd - MR WBerShf?e atong the
fixed camface (also referred to as "first fixed- cam
circuhdeetntlizd s fermdnsosaslee Facwechef pr singamianss end
6a in the above-nentioned rotor 6. [0029]
face dHEERENBRES, caht hough tiein skowed D4Fl Grhe bauh Shown formed
in FIG 2, a cylindrical [ower camformation nenber 14

S, munt e b dek L., 5irde 54 @8 (o facer t
into E%%:§%%%%%t§an$Fgcegg$n%nkP%egagoge mentioned rotor o

, and a fi xed can1fa (also referr to Aas
the f%?%‘édc@érﬁﬁ?%e FoERe i‘ef oAted’ tca}%:tdarce%r&)enc?ﬁﬁ@@dat the
portion in the axial direction. In addition,
rotoryekatl diistdp Bhdesutdrl BpéfatBén LATRS t He FPPSPP cam
the second cam faces 6a and 6b which are forned at ’
formagmgnaﬁgﬁﬁmﬂfnﬁaonﬁﬂdrbhersépohuefabe@ecmmnﬁé@wedAH-formed
first fixed camface 13a, and the second fixed cam
| iRedhd P detaid datieramididged to have
at théa?%f%ﬁ?%%%o%%£%§%q§ggnd 5. pencil shown in EF%S 1
.2, p_cal part s shown in FIGS. 1 and 2 are
SubStﬁﬂaﬂééﬁéﬂ t%%mgaﬁ% F'eference numerals. As shown in
FI.G 3, a cylindrical stopper 16 is fitted to.the
[0036fear end portion inside the upper cam formation
menber 13 which is forned cylindrically, and a
coi | 2891 t hgnerbierc 18 i(©)provided pet pfemneacler gritdrerfe and
portion of the stopper. 16 and the torque canceller 17
drawnhchnks ctenmad <l i ndrieablky 6and laan movel iim theGS. 4 and

axi al dlrectlon [0031] It is arranged that
5is a%r}&l Y £5, . SPELpg Aenberod8lacd Pedbn 8o 8he rotor
: i"fas” T orwar ove- nent i oned torque canceller 17

and t he above- nentloned r ot or qf ushed g s aiven
6. AYorvasa bpe H@daao%%lﬁamsm e CanEafl AP 7S

subjected to this bias force.
in this example, it may be arranged so that a plurallty of
indicaticns are suitably provided along a circumferential
direction. -The indicator shown by reference sign 6c functions
to allow a user to observe an internal rotation state through
the bedy cyliﬁder 1 and the lower cam formation member 14 which

are formed of a transparent material. Other preferred examples

of structures of this indicator 6c will be described in detail

later.
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[0032] Abcordlng to the above nentloned TR
ﬂf'structure in‘a situation where-the chuck 4 grasps SUEER
- “the writing |ead, the above-nentioned rotor 6 E
-x__together wi t-h the chuck 4 is accommodated in the
~+ .above- nentloned -‘bady cyllnder 1 so as to be rotatable
[OOB?&bout the axi-s.” Further, in a situation where the
nechanlcal pencil is not in use (or not in witing

state) 4 (hhesnehdy 6 i sebhased dommanchdig t hecactbper cam
of the above nentloned spring nenber 18 through the

somma BRI [N EIRERICR et el TV Mg g o
ot her hand, mhen t he nmechani cal] penc
membepnof {RaLAFI RGN G RerE P! TR e WS FhE s not

| ead (not shown) protruding fromthe pipe end-7, the

in usabdve- mert iionedr chisk ﬁhaa&batéhaﬁﬁﬁﬁtSeﬁea&%ﬁﬁ by the
force of the spring nenber 18. According to this

bias BPetatsoONchéheproher menaleso Iretateatrs im Bhe. aXj athe second
direction. Therefore, the first camface 6a forned at

cam Fdde Efkptﬂfrrﬁeérh%H@ & 4 l@%%%%@&d\ﬁéﬂh@ﬂgnt with

meshes wth the above menti oned fi i xed cam f ace

4(A), to 4
tne 542l WL comy cald T Ol Srabi, 80eH Sin Y Pacson
operation of a rotational drive nmechani sm which
membe f of 4t MONAUSA drF veBet ReIotOFL BBt he AT this time, the
above-nentioned operation. In FIGS. 4 and 5,
firstrederface Aunenalthé iaidivatresnthenabove-trentd oriede and the
rotor which is schematically shown, and at one end

. abovefRegttberepfri(pperi fageckn EEQ@TQSE.EH%'@ﬂﬁﬁn§@@1tO have
face 6a having a continuous sawt ooth shape along a

a halfnﬁﬁ%gge %Faélqlhgc%wﬁkﬁé?{%§{§§%$ éﬂlﬁ??l@Hansﬁgct to

a Ting. ace
havi ng a conti nuoys saw oot h e along the
one teptguffert |%ﬂmdFPegglo@%%ﬁfogﬁeacl glthe shape of
aring at the other end face (lower face in figures)
[0038bf the rotor 6

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

[0039]

FIG. 4(C) shows a situation where the writing pressure is
applied to the writing lead by use of the mechanical pencil and
the rotor 6 comes into abutment with the upper cam formation
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[0035] Ch the other hand, as shown in FI.GS. 4 and-5,
the first 18 fixed can1face 13a having a conti nuous
- sawt oot h shape al ongt he'. C|rcunferent|al direction is '
also.formed at” a ring-shaped end face of the upper
T cam formati on nenber 13, and the second fixed cam .
-,membe&age d4dc=havibngea rents nudus tSawt eotde sHhdpe fal oy cde face
' - circunferential direction is also forned at a

- 6a fth@@ shaped end J.ace pfsthe L owar teantfiesmatiiond can face
nber 14. The cam faces fornmed into the sawmooth

| 13a O?qﬁgglggﬁg a%%f <h&%“€{§£%ﬁéﬁée diﬁ d@n %Qe the rotor

and Sécon ace 6 ofr ned
at the rotor, the first fixed can1face 13a forned a

6 istkehispere dahd offdtd ohO fRhbetT 135 ARt THEPSBESAG o the
: fixed camface 14a forned. at the | ower camformation
half-peatser (b4 ldreidach) av i ahgedspechabe substaptinapfytidelirst
‘same pitch. [0036] In addition, circle (0) '
cam £8P8WR by meferencei si ghebsiandtdbawshewnt he €eat et (Of , the
the rotor 6 illustrated in FIGS. 4 and 5 is an

seconhngéﬁaggEirEéouﬂdfﬁ@tEBQJI0%@§ﬂ5¥6ﬂe&“¥@ﬁﬁ?9t6Q§1&@eand the

gh the i1 ndication shown by one circle
nin th| e arr
abovet‘ﬁ‘&@%‘%ﬁf?ﬁ%%%%f ?g?ﬁ“o%%c‘%gy%u. abaflf/‘ pr %ad%% have
al ong a C|rcunferent|al direction. The jndicator
a halshpasby (heléreadelsi ghisct sdi@idnsCR B 4P Biv-5 f8epect to
to observe an internal rotation state through the
one tbedy oy itrdercdmand tires |awes lcdorkotimti.on nenber 14
which are forned of a transparent material. O her
rooaBieferred exanples of structures of this indicator 6¢
will be described in detail later.

Next, FIG.:S(D)Vshows an initial situatien where drawing
with the mechanical pencil is finished and the writing pressure
to the writing lead is released. In this case, the rotor 6 moves
forwerdjj1the axial direction by action of the abovefmentioned
spring member 18. Thus, thé rotor 6 moves to the lower cam
formation member 14 side mounted at the body cylinder 1.
{0641]

'Furthermore, FIG. 5(E) shows a situation where the rotor
6 comes into abutment with the lower cam formation member 14
side and moves forward by action.ef the above-mentioned spring
member 18. In this caee, the second cam face 6b formed at the
roter 6 meshes with the second fixed cam face 1l4a on the lower
cam formation member 14 side. Thus, the rotor € is subjeeted

again to the rotational drive corresponding to the half-phase
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" FIG 4(A) shows a relationship anong the upper cam

- formation nenber 13, the rotor 6, and the | ower cam

formation -nenber 14 in the situation where the

. mechanical pencil is not in use (or not in witing

' .~ state). In this situation, by the bias force ofthe

(half-spri@g) nembeneld shiownointheGsg;ondecasrcdadecdm -f ace

_ 6b formed in the rotor 6 is brought into abutnent

[Oogéytr1the second fixed cam face 1l4a side of the |ower
cam formati on nmenber 14 nountedat the body cylinder

At this tinme, the first [ n the
igsggﬁﬁﬁﬁﬁoﬁgﬁbﬁé%ﬁgGEQi %Qg%%a%ﬁ%@gggvgﬁﬁgﬁ%%ﬁegf
first fixed camface 13a are arranged to hav? a .y a1

rotor RalfhpRAses eHBIFEPieEHC ShEf YE4 rEPaRTOnSHF 5w th s #°
respect to one tooth of the camin the axial ,

directdigiect tha. ro@G88]6 is sutFlagtadBfoshbws atahienal drive
situation where the witing pressure is applied to '

corredd®ndMhlipg deadtbytusecak phe dmchanictal fpemei bnd second
this case, as descri bed above, the rotor 6 conpresses

the aboves ti ' ' I EgtR S Hd chuck
cam £abfig B2 B R AT ahuok 8 Tt roare ! Fhie”
~ the rotor nmoves to the upper_.cam.for i QC r
PP SR P Rt o i e R T SR
' FIG 4(C) shows a situation where the witing, .
rotatipressuleive hpphivddt CahewPRPREYFEal by NEséOf BT 6C
‘mechani cal pencil and the rotor 6 cones into abutnent
shown W heiheiuppen carador it tor dwenber dS8 shderahdr 6 moves
retreats. In this case, the first camface 6a forned
r 6 meshes with the first fixed cam face
a8 de%%ﬁggﬁdtﬁggﬁgﬁer cam formati on nmenber 13 side. Thus,
the rotor 6 is subjected to rotational drive )
EO043(§mresponding to the hal f-phase (half-pitch) with
respect to one tooth of the first fgn1face 6

Rarreling i & He' S FASERSH SHow i hL Fl & V408 Lhpngtracture
second cam face 6b on the above-nentioned rotor 6 :
as desixtebaddabheeabovecheniinonéd ssecondl iy xedueam thge rotor 6
l4a are arranged to have a hal f-phase (half-pitch) '
to recdhbfsed-eel at tanshixp ad tdi respeoh, t ohenectoat i sobuftjected
camin the axial direction. .
to the rotational motion corresponding to cne tooth of the_cam.
- By repeating this operation, the writing lead is rotationally
drivén stepwise. Therefore, it is possible to prevent the
writing lead from iocally abrading as the writing proceeds, and
it is also possible to solve the problem that the boldness of
the drawn line and the thickness of the drawn line may change
badly.
[0044]
Furthermore, according to the mechanical pencil having the

structure as described above, the pipe end 7 for guiding the
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[ 0040] Next, FIG 5 (b) shows-an initial
situation where drawi ng with the nechanical pencil is
finished and the witing pressure to the witing |ead
is.released. In this case, the rotor 6 noves forward
in the axial direction by action of the

wrlt1@@!%3@%H@B%Qa$@éd19:&§ﬂh§jeé8 fﬂ&us’ahé@aégt:@fl@ fitted
noves to the |ower cam formati on nenber 14 side

to thgg ?hego%Efb |gfq%FEQB grm%nth%%%H rot r %qgough the

nmor é situati o ere
mes into abutrrent vvlth t.he lovver c

0]
SUPPOF& FFEt“S%ﬁF ot 4T Sde TANE 7R 61T of RAPATES G giPTber

of the above-nentioned spring nenber 18. -In this
Thus, case;he kdbseconeh tammedcehslb i drnedrast shend orove 6 forward
N nmeshes with the second fi xed cam face 14a on the

in cohpuecteam fothethenvitobay dpesicdacnlhude pheer ehar7tuoves
is subjected again to the rotational drive

in thé:%rarn?esﬁq_'}@d&c;lp ttk%mft@%pof@%gm%f %h) Q‘fhec.’créefore,

tooth of the second cam face 6b.
m)verren

Ther.ef.or e cording to.reci
5 Ehq Bear 1§ MREC TS U} 8iau=te %n R A
in the aX|aI dlrectlon the rotor 6 is subjected to :
to  aghé quRhhtnalctdreve) cdrffewlil@t%%noﬂél }éot@h?oﬁ‘@fltlng
7 pitch) of the first and second cam faCes-6a and 6b, "
operaandnt heharpipageheéatc1Gwrdspedt by Wihet thgckeddisl so moves
rotationally driven through the chuck 4 simlarly.

in thétsametatepak odri v dehayi pe1sanvhenghsararad s dhe axial
i ndi cator 6¢ shown by circle (0) drawn in the center

direcggokh% (§c%o§ @@ﬁ?jﬁfaggs% éﬁg@ﬁbgyg pipe end and the
writing lead and an protrusion length of the writing lead from
the pipe end can be kept constant.

[0045]

Further, the pipe end 7 1s connected with the
~above-mentioned rotor 6 ﬁhrough the support member 8. Thus,
when the writing lead is subjected to the rotational movement,
the pipe end is also subjected to the rotational movement
Similarly, s0 that the pipe end 7 and tﬁe writing lead rotate
tégether.

[0046]

Thefefore, according to the mechanical pencil with the
above—deécribed structure, it is possible to sclve the.problem
that when writing, the protrusiocn length of the writing lead
protruding from a base member or the pipe end changes each time
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- [0043] According to the nechani cal pencil _
havi ng the structure as described above, each tine
the witing causes the rotor 6 to reciprocate in the
axi-al direction, the rotor is subjected to the
rotational notion corresponding to one tooth of the _
and theamseByfeepeadtliags¢hés @pematdoiyrthegw i Fenghkesadthe lead
rotationally driven.stepw se. Therefore, it is
can bdPossd-plertq Prement ke pMdidmgidead famemilealdgraping at
abrading as the witing proceeds, and it is also

| ' . ol I hat l.d for iy
ene pEEUPLE I 8118 HoRRLOLEm e e Dot 2 crusion

e r awn
may change bad| y. - [ 0044 Fur.t her nor e . .
Lengt Robbr 4G W0 HEmIGAN 50T pERET PARAVITRY: ThRY 1t 19 also

structure as described above, the pipe end 7 for,
possilghédingaltes thre thmghl eadtant it angedl 1o pkdfects smeared
fromthe base 2 is fitted to the tip portion of the :
by scabpyagmemt itoredlsg9tior 6 through the support nenber 8
: whi ch functions as the internedi ate nenber. Thus, as
[OOéiﬁe above-mentioned chuck 4 retreats and noves
_ forward in conjunction with the witing operation,

he pi pe end 7 es.in,the.sane directi h
e BAEEoF S e P Therarore. ot the WEPPI b ead® the
: recigtocates slightly (hereinafter referred to as, .
above“paBhLOACECIITR! T Lk o Trhe? | BRATREEH ke WhFt FHgindrical
operation, the pipe end for guiding the witing |ead
torqualsmamvesrili t heh sahendieectoowardneresorer /i generates
novenent in the axial direction does not take place

a s1idetuegnrdhe pile, enthanthébe ridd R d@as @nkenler 17 and
protrusion length of the witing | ead fromthe pipe

a reargggmfégc%eo%eghepg%ﬁﬁﬂggmeﬁpgéﬁkd,rotor 6 and acts so that

the rotational motion of the above-mentioned rotor 6 generated
by repetition of the:writing action is prevented from being
transmitted to the spring member 18.

(0048]

In other words, since the torque canceller 17 formed
cylindrically 1is interposed between the abdve-mentioned rotor
6 and the.spring member lé, the ;ofational motion of the
above-mentioned rotor is prevented\from being transmitted to
the above-mentioned spring member, and it is possible to solve
the pr&blem thatrback torsion {spring torgue) of the spring
member 18 occurs and places an obstacle to rotation operaticn
of the rotor 6.

[0049]
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Further, the pipe end 7 is connected w th the
above-nmentioned rotor 6 through the support nenber 8.
Thus, when the witing |ead is subjected to the
rotational novenent, the pipe end is al so subjected

to the rotational novement simlarly, so that the

pivpes tend, 7imrchd hiel ln st ageldeathbootiatent oget grown in FIG.
[ 0046] Therefore, according to the nechanica

3, an PERGHE oW Hh ol aboves drser bheth$td ust ttensfblrente side of
possi bl e to solve the problen1that when witing, the

protru3|on l.en 0 i1 I
the t R e B Yo 3%3@%%?‘&#?#%9”%@
. t he user feels the sense of unconfo R Furth K a
into tie §eadvean BeSpr SPEntEF FHom Her ny B okéntdye S b3 ckvar
the | ead scraping at the pipe end, which is caused by
with dpwl thanges P the prdtoiusd m¢%$11@¥% ofhehebaFpringgtioned
|l ead fromthe pipe end and it is also possible to
O—r_inc%()' v® thelpaekl emihatard heipaper swifacefeseswearedf the

y scraping of the lead. ' [0047] I n addition,
W L of shihecbias M Geebethe3 and acts so as
above“%éagﬁggnffgﬁi col ? ?Ee spﬁing nenﬁ%r 18, the
' %Ilndrlcal t ue canceller 17, which noves forward
to fupgelpgt 67 6 Fhtes a slide between a front end

face of the torque canceller 17 and a rear end face
[005®F the above-nentioned rotor 6 and acts so that the
rotational notion of the above-nentioned rotor 6
genepated byorepet i tdoning the: wbhovagnaotiomdd cushion
prevented frombeing transnmtted to the spring menber
opera%?onfggé§hst the bias force of the spring member 18 shown

in FIG. 3, there arises a feel of "clatter" or "click" when

' writing, ieaving‘a problem in bad feeling. Then, as shown in

TIG. 3, the O-ring 19 is arranged along a circumferential side

‘of the torgue cancelier 17, allowing the above-mentioned dumper

function which is used to reduce the above-mentioned problem.

[0051]

FIG. 6 shows the whole structure of the mechanical pencil
provided with the above—mentioned,funétion, and its second]ﬁalf
is enlarged andréhown in FIG. 7. Further, FIG. 6 illustrates
a left half portion in section with a side elevation and FIG.
7 illustrates it in section. “In FIGS. & and 7, like reference
signs indicate like parts that are typically shown in each
drawing as already described.

[0052]
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In other words, since the torque canceller 17 fornmed

cylindrically is interposed between the

above-nmenti oned rotor and the spring nmenber 18,

the rotational notion of the above-nentioned rotor is

prevented frombeing transmtted to the

akovenoent | bnedr $PBI.ng6 meTb@r 7 ,and iktnoskposst blal t ormed
~ solve the problemthat back torsion (spring torque)

cy1in@FiLhe1$PE ENg PRARRIdd 8- QCkut feaRdt pkapBsiyan yolsicat & and
to rotation operation of the rotor 6. [0049]

: Further, in.the.illystrate odj aen S [ :

the l%ﬁ%ac%?éa% %%%ﬁﬁgr%%%x%%??ggggf%%gga %ngﬁg BBYY Ef1index
circunference_side of the torqu%%c nceller 17, and an ..

1. TRR RO MRdR] of St ABBENGE fi] TR T H 6o AhESgrEaIE o 1t
When the torque canceller 17 noves backward with

front appd ipat i bonobyt hecwdiltisny Pregetmecrthg arranged between
above-nentioned 0O-ring 19 slides on an | nner

a reafidginberenee oOftiideanbovenrenticoned sppepecamt and the
formation nmenber 13 and acts so as to function as a

knock%@a@%tt'se[ltqp.so]ﬁ“ rther, ! Drother Wordsy 4 N0 NS nder body
above-rmentioned cushi on operation agai nst the bias .

. force _of the ri.ng.menber_ .18 shown jn. Fl 3, .t :
R e e B
l eaving a problemin bad feeling. Then, as shown in
of thelkedB,cyhenderi dgiro fiLtrd ahiged Bhengogy cylinder 1 and
circunferential side of the torque canceller 17,
the aladtowhagttbaecaboveraterta onzd dunpesvEéwneti bnomhpeltirgiding
. used to reduce the above-nentioned problem [0051]

towards @nhdrehensnlihe; Mbol e tsid yetiyreypintibe Mmeghanitcsd portion

penci|l provided with the above-nentioned function,

d i hal f i I ' [ :
23 ek SeSEEGIE! Lyl o o9, BTG T, .

es a portion in
section with a side elevation and FIG 7 illustrates
[0053}t in section. In FIGS. 6 and 7, like reference signs

indicate i ke parts that are typically shown in each
dihanrrg rasnal p@adtyi@esgfib@g_above—mentioned knock bar 21

is arranged to project a little farther than a rear end portion
of the above-mentioned cylinder body 23a, and an eraser 24 1is
accommodated in an inside space at the rear end portion of the
above-mentioned knock; bar 21. Further, the knock cover 26 which
co"nstitutes the knock part so as to cover the above-mentioned
eraser 24 is detachably provided so as to'cc')'ver a perimeter side
of the rear end portion of the knock bar 21.
[0054]

On the other hand, as shown in FIG. 7, a writing lead
feeding hole 27 having a diameter smaller than an inner diameter

of the knock bar 21 is formed immediately before the rear end

26 .



[ 0052] _ As shown in FIGS. 6 and 7, a knock
bar 21 forned cylindrically is accommbdat ed between
the body cylinder 1 and.the |ead case 3 inside the
rear end side of the body cylinder 1. The knock bar
21 is arranged to be biased rearward at its front end -~
portiporin didykre coitas il ng Aresbervp2raFfangbd betier znged
rear end portion of the above-nmentioned stopper 16
that andrbhe kreckduaribhself zhkurdbwere-mént soaedafgediing hole
that a cylinder body 23a in which a clip 23 is
27 faé&% %ggglalryekglr .q:t&lté)r?orfeﬁﬁeeﬁgo%r—trde‘?{’cﬁné@@_@é)@ystorage
cylinder 11s fitfted into the body cylinder- 1 and the

above-ment i oned knock bar 21 is prevented_fr. _ _
3 to kb?‘é?r%dﬁ‘i@iioﬂélpdg”th Ty A e ST Ge” of 't Eérl%g%?bodmentr

cylinder 1 by a step portion 23b forned inside the
the lepd mefeprbody P3asadi@homripAG LYy roosmchwd wddh the
end portion of the above-nentioned knock bar 21 _ is
aboveaneangetdd kprojedbaa 2itblie tepthlertachdm ahrearosifdion of
portion of the above-nentioned cylinder body 23a, and

the aBBvELASE 24,48 ?g§0@nndated in an inside space” at
the rear end porfion of the above-nenti oned knock bar
[0055i1. Further, the knock cover 26 which constitutes the
nock part so as to cover the above-nentioned eraser -
24 is detachabl¥ provi ded so as ove%ka per.i neter

sidelet a7 Fed r@ﬁ&”dﬁti%e'Bft{“%eﬁRHS OB pton of the
aboveggggi]ioﬁed knock-cover 26 ia carried out, it acts so that
the front end portion of the above—rﬁentioned feeding hole 27
comes into abutment with the rear end portion of the lead storage
3 through the knoék bar 21 so as to inch the lead storage 3 forward,
maintaining the abutment. Thereby, as described 'abroye, the
chuck 4 Iﬁoves forward and operates to inch the writing.lead out
of the pipe end 7. Then, con releasing the above-mentioned knockr
operation, the knock bar 21 is retreated by action of the spring
mem’be‘r‘ 22, and the knock bar 21 is held by the step portion 23b
formed inside the cylinder body 23a which suppor.ts the clip 23.
[0056]

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

storage 3, the rear end portion of the lead case 3 does not impact
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On the other hand, as shown in FIG 7, a witing | ead
feedi ng hole 27 having a dianeter snmaller than an
i nner dianeter of the knock bar 21 is forned
i medi ately before the rear end portion in the knock
bar 21. As shown in FIG 6, it is arranged that- a

on thérdavnendnpomttion of ¢hethbowbaventiesHedoreddifgdisice hole
27 faces a rear end portion of the above-nentioned

57 in l18ad Siof age +hd orbavead spelblatgam Gf lthetdiarckwor dsyd the
in this enbodinent, the | ead storage 3 is not

lead c%g(r:eh nflil‘geal 'w%ic‘t%rf’g%em ed, %%%EQQQQE@V& ﬁ%h%@@@@—ﬁ@%%&oned

ut Seéparated in the position o

above-nentioned gap G, [ 0055] In the, above
33 G ari BT e HBNoBREArictk opoit b Ao > Taided by the
above-nmenti oned knock cover 26 is carried out, it ,
above actBtsonERal otlie- foonl @RHVPOREFBANGET ke NOt transmitted
above-nentioned feeding hole 27 cones into abut nent
to thai FRothe Jeadr end padei.on of the | ead storage 3
t hrough the knock bar 21 so as to inch the | ead
(0058 Or age 3 forward, maintaining the abutnent. Thereby, .
as descri bed above, the chuck 4 noves forward and
operates to inch the wiiti 0 f..t Nol &N
'#%'ﬂﬁgﬁr(WP¥é#9a§Vﬁ8 %ﬁetg%o%géggh#%gﬁgﬁ n&%ig% d by
operation, the knock bar 21 is refreated Qy acttondof th
a fingdie edpti nd hfemedra Dhon ARETRERRotk THar FEFE het g9y° 7
the step portion 23b fornmed inside the cylinder body
above 23anwvhiotie s uppoat s onlke. ol pve3mepbesg]sm through the lead
According to the structure as descri bed above, since
case ihegap Gis Josaedibetveenlvhetheoptroendnpatidtorafessive
the witing l'ead feeding hole 27 formed on the rear
end si of kn r-21 dt et ¢y the
rOtaté?ntﬁgdaIE%eéﬁéﬁFigﬁ%ﬁgﬁégﬁ ??grgégﬁg{%?%e8§ggg end
portion of the | ead,case 3 does not inpact on the
rotatippat &¥d Fortsoha6f Sfhe above- mentioned feeding hol e
27 in the case of the retreat operation of the chuck
[005&tand the [ ead case 3 when witing. In the presence
of the above-nentioned gap G the rotation operation
ofu £ fiee + pafb £as e i3ncatisede byb b e-mbove-orent igepe@ can solve
rotational drive mechanismis not transmtted to the

the pm&nctq}/ﬁ 4@ $hd&tion of the above-mentioned rotational
drive mechanism for rotationally driving the writing lead is
stopped when the above-mentiocned knock cover 26 projecting at
the rear end portion of'.the body cylinder_ is in contact with

something.

[C0597,

Next, FIG. 8 shows an example of a structure in which the
rotational drive state of the rotor 6 is 1l1lustrated with respect
to the mechanical pencil in accordance with the present

invention. In addition, FIG. 8 illustrates the rotor 6 and the
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[ 0057] In other words, even if the knock cover

26 is rotated by a finger etc., the rotation

operation is not transmitted to the above-nentioned

rotational drive mechanismthrough the | ead case 3,

and it is possible to solve the probl emthat
suppoekcresibee riot atboniof sdvwet kaock ioovers 261 hay pijeatdrpn as

obstacle to the rotational drive mechanism [0058]

alrea&yrﬁggﬁrlmﬁﬁﬂa$iﬂﬁ ok rehe raloves nent i oned gaprGeearg, like
solve the problemthat the function of the

referen? ?Igﬁgtl gﬂ%£££ét%2ﬁa drye ?@&@agkénbﬁg%n ﬁﬁwFIG 1

ro ] aIIy VIS ’ tlng ead I's stopped
e above-nenti one n v ro ectln at the
and theafeenrd portIont-PELER é%ﬁc%? nd&r TFEST Tont act
- with sonething. [0059], Next , FIG. 8 shows an
[006&kanpl e of a structure in which the rotational drive
state of the rotor 6 is illustrated with respect to
e AREPAR SAbwpeneiHId nsactbndaneeow & wedwe psleseat notch
invention. In addition, FIG 8 illustrates the rotor

w1th6tﬁgdsgﬁg f%ﬁ§¥gﬂcgegyéh - Y dHpsesti QAdikRtdr) which
S|n1 ar situation as already described with reference

servel %E e i DsF S Bogl WP LR, ARSI SRS 4 o

description thereof wll not be re eat%Q
of the second cam face 6b in the rotor The structure of the

rotqrﬁiitself shown in this example is ;llustrafeclwith a:front
view in FIG. 9(A). It is poésible to form a plurality of
wedge-shaped notches 6c in the circumferential direction, as
needed. Further, the above—ﬁentioned notch 6¢ can be observed
from the exterior through the body cylinder 1 and the lower cam
formation membe;' 14 which are formed of the tranSparent
material.
[CO61]

Thus, in the rotor 6, the-wedgE—shaped notch 6c¢ which is
comparaﬁively large sized is férmed,as the indicater, so that
apartcutjJitheshapeofeawedgemaynmvejx1thecircumferential
direction as the rotor 6 rotates, whereby a user can recognize
that the writing lead is surely rotationally driven when
writing.

[0062]

In this case, it is desirable that a portion in which the
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[ 0060] An exanple shown in FIG 8 illustrates

a wedge-shaped notch (wth the same reference sign 6¢

as that .of indicator) which serves as the indicator

and is provided by cutting away a part. of the second

camface 6b in the rotor 6. The structure of the
abovepméﬁmﬂ@ndd*ﬁétshon|ﬂstpreveﬁadpbmdsa|p$nsupat&¢ich is

with a front viewin FIG 9(A). It is possible to

- exposbQl Tha RN alHd va0b v wedgershaned ﬁ@ﬁ@ﬂeéréceb&ﬁfﬁbrmed by
circunferential di-rection, as needed. Further, the

d h
a twoé%?ggFgﬁgﬁlggﬁbﬁﬂi]£O%SE§82@?9€ QQgeéﬂggeth%ﬂtfgﬁed notch

i ndér "1 and

cam formati on nepber 14 which are fornmed of the
portippapsfacédt AedilerPal eXpeeer] therethypygh ppe; ggranged to

rotor 6, the wedge-shaped notch 6¢c which is
be dictompandtiivelgolarge sized is formed as the indicator,

so that apart cut in the shape of a wedge may nove in
[oc63the circunferential ,direction as the rotor 6

rotates wher eby a user can recogni ze that the

Wr. t .t%g ‘%%ngﬁ Sé%e%j NowQtat ienal lydy | ven. er body 62

i's case it is desirable tha a
rt|on in which tloned otch .

Wthhﬁ?HV?BbHuﬁﬁa Bhﬁo??FBE |s -EQp%%e E?ﬁF Qﬁ¥eCtion

above-nenti oned notch are each formed by a two-color .
and a fol ol g derhobe rspofaen el atovE: rentficimad! gt dfre center

portion and the portion exposed therethrough are
there@frapng€drio the: diffetentn T ofa and second cam face 6éb

are molded by way of the two—coibr molding method, s¢ that a
different color of the material of the cylinder body 62 is
exposed télthe cut-out portion of the notch 6c formed at the
larger diameter portion 61. Thus, the indicator 6c constituted
by the-notch can be shown clearly.

[0064]

FIGS. 9(B) and 9(C) each show examples in which the
rotational drive state of the rotor o is'similarly illuStréted
by means of the rotor 6 itself. In other words, ¥FIG. 9(B) shows
that characters (A, B, and C in the drawing) are displayed, for
example by printing, along the circumferential direction of the
larger diameter portion 61 so as to serve as the indicator 6c.
FIG. 9(C) shows that the trisngular indica&or 6c is provided
for the larger diameter portion 61 by way of laser beammachining,

for example. Tn the example shown in FIG. 9(C) above, a
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[ 0063] In other words, as shown in FIG 9(A),
a cylinder body 62 which constitutes the rotor 6 and
is long in the axial direction and a | arger dianeter
portion 61 which is fornmed in the center thereof to
formthe first camface 6a and second cam face 6b are
pluratkgeds byr ivaygafl arhe ntieacol o5 Gohdiyngenet hvddesloalong the
: that a different color of the material of the

circuf¥kirdder; Pody; 62 61 8XPosed ho=bbe. cut Qe POELion1of the
the notch 6¢c fornmed at the | arger dianeter portlon

Thus d gggf :
1nd1cg§ﬁrb|§%s 0\/\\}/(11 e%enrgkfi‘ﬁ@'i% %ﬁctor}ﬁ{if}%g E@A’ é? tioned
9(C) each shom1exanp|es I n which tFe r ot at onal dri
lasergihfag oRafhd Midtdr P64 257/ Par 1§t Flrus“:t?ra%%ae freatments
means of the rotor 6 itself. In other words, FIG
inclug(dy shows:tihay, cliaractampla; B, and Cin t he
drawi ng) are di splayed, for exanple by printing,
[poealong the circunferential direction of the |arger
dianeter portion 61 so as to serve as the indicator

66, 2RlG+ 5 J‘P) a@%‘@ﬁ)vfrhatn tFhedtr QQBguéﬁa 9@@ CalREnB%rming

|s provi for the |arger dlaneter portion 61 b by way

. |l aser m nachi for e In t he
the RGAIT B &Y BEG “nB0s %o B araiEy arqri Ehgan e ing
i ndi cators 6¢ may be provided al on the ) , ,
or enginecUifer ehfi-al Hir dét i 9RSasARdSdedna Bl ttihat ndérption 1s
the indicator 6c may be provided not only by the ,
providbdveonent i onedhlaser dkanynachiafiaiy dutlakdadwnferential,
ot her surface treatnents including engraving, for

dlrecg_ytéﬁp!a% wi P63 e examplBd addihi-an tas shownid§. FIGS.cther
9(B) and 9(C), when formng the indicator 6c byway of

.surface.trea gr g
wordsHLBF LGP H IR ML, PO 08, B9t BHe s 7 0,
so as to change alon a rotaélonal |rcunferent

it beqAMeTHIF Ba- v  HHYLBRARDF BSSHOWACHRTY ﬁéa&reaﬁnfnjﬁhe rotor

In other words, according to the exanples shown in

more IS 19( B)S and (G Witthadenes SgosbElkel he i pdicarer that
the rotation state of the rotor nore clearly, as

does OMRATEtyMidihotde lease whet entheci ndiedtearetthad 1 dbiessction
not change along the rotational circunferentia

is fogf)r(l’é%(;ﬁ'noQHes J@g}g@d ol & hee shape ef, -a cstfipes . for

[CO066]

FIG. 10 shows still another eanmple of a structure which
indicates the rotationai- drive state of the rotor €, and the
rotor 6 itsélf is shown with a perspective view in FIG. 10. In
this example, the larger diameter porticn 61 is provided with
a plurality of slit—like:notches 6c in such a way that portions
of the second cam face 6b in the rotor 6 are cut away, thus forming
the indicator.

7{0067]

31



[ 0066] FIG 10 shows still another. exanpl e of

a structure which indicates the rotational drive

state of the rotor 6, and the rotor 6 itself is shown

with a perspective view.in FIG 10. In this exanpl e,

the larger dianeter portion, 61 is provided with a

Alsal itytbe skpmplickehmotthes BEC nl8uchhs way ifrkgr body
portions of the second cam face 6b in the rotor 6

62 andl €heull a.avways diwsetetnpag thihe i 6di eatonoclf@AETy way of a
Also in the exanple showmn in FIG 10, the cylinder

'two—cggg¥ : ;ﬁ%%%hﬁe ger dhawelar poptireR&harecmbded the

or nol ding nethod, so that a

ferent col or ,of  the nat eri.a of _the i,nde 0c
materé? |§”%X5%§e8y9&qqﬁ;cﬁ Sdut’ po%§|8ﬁpo§%¥LéﬂgI%Pglﬁg§_out
notch 6c. Thus, the indicator_ 6c constituted by the
portipnt cfestlzansBé tshowke che&ary . 6¢po6BfuS, they %%Ga(jﬁ‘t“ 6c
~each indicator 6c¢c as described above is forned at the
constlianged divansternporthicen &in dfet heowot ol e rlithi s
- indicator 6c may be provided for a part of a .
[00e&Pmponent accommodated in the body cylinder 1 which
'S rotatlonally driven interlocking with.rotation of

t#r%%étoﬁ ang Q%%;g%%?% & Cal Q@segigéﬂe%ﬂayénﬂﬁ1formed

ove- nen i one |nder

transparent nmateri al 006
at the lar&%r diameter'port£ éﬁ of the rotor 6, this indicator

6c may be provided for a part of a component accommodated in
the body cylinder 1 which is rotationally driven interlocking
with rotation of the rotor and the indicator can be observed
fhrouéh- the above-mentioned body c¢ylinder made of the
transparent material.

[0069]

.'For example, in the example Showp in FIGS. & and 7, a
grid-like (for-example) indicaéor is formed in which white anc
black solid portions are a:ranged alfernately at the entire
cifcumference'of the lead case 3, and the knock bar 21 is formed
of the transparent material, so thaﬁ the indicator provided for
the entire circumference of the lead case 3 can be observed

through the body cylinder 1 and the knock bar 21. Thus, the
function similar to those in the éxamples shown in FIGSi 8 -
10 can be achieved.

T0070]
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For exanple, in the exanple shown in FIGS. 6 and 7, a
grid-like (for exanple) indicator is fornmed in which
white and bl ack solid portions are arranged

‘alternately at the entire circunference of the |ead

case 3, and the knock bar 21 is formed of the .
Fransparents FaCatitdie s YRASFREIPhdPat 6C Provied o the
for the entire circunference. of the | ead case 3 can

. mechaRecabsgenedlt hnoaghotrhenbedy idyl ithdepre sand the seHoekn, 1T

bar 21. Thus, the function sinmlar to those in the

i espshown d M B GS- 8 130 readvy hee@chbevedpart of the
s arf%@@%% As is clear fromthe above ‘
description, according_to ni 1Pensk! WRich  is
CQmpO%EEBrdgﬁﬁ?@WQ#?Yﬁ p%@%eh%ﬁgncggg'on%%%t i'S arranééa
that the indicator is provided for a part of_ the .
rotaté@ﬁ?éﬁ§n@fhE@8M%H§Fé&q]ﬁ“i‘%é’l%lﬁh@yf?}tﬂagro it riogacon
rotationally driven interlocking with the rotor or
of thd hetrat atidnhef atitere onen tawd stchd ngdere- Meritd sy observed
i ndi cat or can be observed through the above-nenti oned

throudRdYtEYl i RERFraMagen of ohbel t ransparent indter i alade hust  the
obtai ning the original -operational effect as

described. in;the T {henabeye- seaLiiPRed cperational
tranSp%F%SEt%%Fe?ﬁ%gﬁtﬁ%%'. Cﬁklwsna [1] A ngchanica
encil arranged to

d I j L] d
cttocB LR BIAPS D82 810 SRR ML TR B et

cylinder so as to inch said witing lead forward, in
of inwhAnthosdi-d chuck is held within said body cylinder so

as to be rotatable about an axis in a situation where

the chuck grasps said. witing |ead, a rotationa

drive nmechanismis provided where a rotor is

retreated and noved forward by witing pressure of

said witing lead through said chuck so that said

rotor is rotationally driven, and rotational notion

of said rotor is transmtted to said witing | ead

t hrough sai d chuck, characterized in that
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an indicator is provided for a part of a conponent
accomodat ed i n the body cylinder which is
rotationally driven interlocking with said rotor. or
rotation of said rotor, and said indicator can be
observed through said Qﬁ%{mﬁ%linder made of a
transparent material. e nechani cal pencil as
claimed in claiml1, characterized in th&t ai d . tin
(1] Rndictetoices dforaid BBy aREC - SHFRFIEST 6551‘?&&6 awritind
including printing or engraving, or of a notch. [3],
lead plhe-dmghantsak opend la aset ki pedvided| arma2body cv inder
' Characterized in that said indicator is forned by way
f s C e t.d Nl udi Pgrpeiat i ng emiengravidgshuck
80 as gﬁﬁ3#%%?6%%%%n@%g%gfgbpded so as to change along a
) rotational circunferential, direction. ble about
i helioehdridas Hehcl 7o Gscl AR 1 Elary 5 o
characterized in that said indicator is fornmed.of
an axipotely satpeiticvn e e HhcoFrdéd: RFErPEaFa THoT b and Teads
portion to be exposed through said notch are each .
a rotiorerdlbyim tevomeahem it dilwg et hbdedsdHg ghéotor 1S
portion having said notch and the portion exposed

retre% ethr QUeh are rarganggdutro tievgibfbesente of saidrWriting
5] The nechani cal pencil as clainmed in any one .of

cl ai 11 i i i sSPbHatobarn1Wgi €hiven,
lead”tEBRgg%t%?%gcé%féﬁg%fg%?gﬁifggf?vgﬂﬁgghanisn1is f%?hed

into the shapée of a ring, first and, seg ‘ f ;
and rafztiespécHotel " f BEneF At 5RE End. 3 aﬁégﬁggﬁgﬁ‘& g0 satd

end face of the rotor in an axi al direction,,aaﬁ
writidd rséaandhsecomd $4 x@dobrakh aces mE pF boEdedPwhi el

are arranged on said body cylinder side so as to face

sai i fhistrand secoubeadefiacsy eespecti vefya component

. said first camface in the ring-shaped rotor is

br ought i nt Nty M £ Be @ngn meshed mbtht sandlliyrdriven
accomW?éé£%%5ﬁ$F§E% fgfeﬁéeat operation of said chuck by

. way of said witing, pressu t ) £3GEsaid
et Sl A D gt P, Secent o aeeoas

with and nmeshed with said second .fjxed, cam fac y '
indicatﬁ&a@@ﬂgbgap@ﬁﬁﬁﬁ@%gt%F@ggﬁré?”é%@Ody Cy{%%geg made of
-second cam face on said rotor side and said second
a tradipgefesamubaes iam’®e. arranged to have a hal f - phase
shifted relationship with respect to one tooth of a
camin the axial direction in a situation where the
first camface on said rotor side is neshed

[2] The mechanical pencil as claimed in claim 1, characterized

in that said indicator is formed by way of surface treatment

including printing or engraving, or of a notch.

[3] The mechanical penéilas claimed in c¢laim 2, characterized
in that said indicator is formed by way of surface treatment
including printing or engraving, and indication is provided so
as to change along =2 rotational circumferential direction.
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wth said first fixed cam face, and the first cam
face on said rotor side and said first fixed camface
are arranged. to have the half-phase shifted
relationship with respect to one tooth of the camin

the axial direction in a situati
(4] TbEAB TG AaPl Vot b CF T e b b SirEaberized
s 7 secpnd f!xed cam face. [6] The nechanical pencil, as.
in thetl ained iimiicizat oF 51 S chaFAECePIz 6BSHY O EGRpr PsPRG Fa°T =0 Pe
spring member for biasing the second cam face of said
providsd SHRPEE: Hohert dmtaenabat pemt lwit fiosdied seronyd through
fixed cam face and bringing the second cam face and

said %gfgﬁchg é%éﬁdﬁﬁyﬁéﬁcﬁ tg geshcwith eadhiotdenethed, so
i tUation ere said witing pressure is rel eased.

7] The nechani cal petcil [ ' '
chae Lk SOrsTEOETh G £l D PREELIED | B iy oo

formed cylindrically and gener '
thereﬁms@m@haﬁﬁeaamﬁﬁn%%@ 58r|%M?£§égkéﬁfl%ggF%ﬁé@?en
i nterposed between the rear end portion of said rotor
and said spring nenber so as to prevent the
rotational notion of said rotor from being

5] THANHHLeA-40 saidSprisgcmaihed. inVEGHAMIGALCOPENCRETS 1
to 4, characterized in that said rotor which ¢onstitutes said
rotational drive mechanism is formed into the shapé of a ring, -
first and second cam faces aré respectivély formed at one end
face and another end face of the rotor in an axial direction,
and first and second fixed cam faces are pfovided which are
arranged on said body cylinder side so as to face said first
and éecond cam faces, respectively,

séid first cam face in the ring-shaped rotor is brought
into abutment with and meshed with said firét fixed cam face
by retreat operation of said chuck by way of said writing
pressure,'and +he second cam face in said ring-shaped rotor is
brought into abutment with and meshed with said second fixed
cam face by releasing said writing pressure, and

thesecondcan1facecn1Saidrotorsideenuiéaidsecondfixed
cam face are arranged to have a hali-phase shifted relationship
with respect'to one tooth of a cam in the axial direction in

3 situation where the first cam face on said rotor side is meshed
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ABSTRACT A chuck (4) for grasping a witing

|l ead and a rotor (6) arranged to be novable in a

direction of rotation and an axial direction within a

body cylinder (1) are provided. A rotational drive

mechanismfor the witing lead jis f to :
with spilfs€iamd dacsill @inffces 5 )t%%af{%%‘? SH"ed88ton said
' - respectively forned at one end face and anot her end n
rotor fdee ahd herdtoirsh fheedxicam éi&ﬁ@cﬁif&q,a%?dlﬁ‘?‘fsﬁo nave

and second fixed cam faces (13a) and (14a) are

the hadF-Med ahihechody]aylionderisivdelt o efgeect Heo one tooth
above-nentioned first and second cam f aces

of’the%%%ﬁﬁ%%é%$g¥xi§ﬁ Fpdicat o (8% sokva turdgenshapete second

rmed at a part of the rotor. The indicator

can be observed thraugh the b cyl inder, ; Ar@ fixed
cam fageydpateht ﬁﬁF@Fiﬁ%é%%f%rﬁ%gg 9u%%3?e%a§qﬁg%%aﬁ%callxe

pencil is provided in which operation of the witing
cam fdead that is gradually rotated by way of witing '
pressure can be known certainly.

A[6] The mechanical pencil as claiﬁe&fﬂ1clain15, characterized
by comprising a spring member for biasing the sécond cam face
of said ring-shaped rotbr into abutment with said second fixed
cam face and bringing the second cam face and the second figed
camfacetoﬁmshvﬁifleachotherinjisituatianwheresaidwriting

pressure 1s released.

[7] The mechanical peﬁcil as claimed:ﬂfclainfG, characterized
in that a torque canceller which is formedcylipdriéally and .
generates a slide between itself an@ia rear énd portion of said
rotor is interposed between the rear end portion of said rotor
and said spring member so as to prevent the rotational motion

of said rotor from being transmitted to said spring member.
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MECHANICAL PENCIL

ABSTRACT

A chuck (4) for grasping a Writing lead and a rotor {6)
arranged to be movablerih'a directioﬁ.of‘rotation and an axial
directianwithineabodycylinder (1) areprovided. A rotational
drive mechanism for thé writing lead is formed such that first
and second cam faées (6a) and (6b) are respectively formed at
one end face and another end face of the rotoer in tﬁe axial
directiocn, and first and seccnd fixed cam faces (13a) and (14a)
.are arranged - on the body cylinder side to face the
above-mentioned first énd second cam faces respec£ively. An
indicator {(6¢c) of a wedge-shaped notch is formed at a part of
the rotor. The indicator can be observed through the body
Cylinder made of a transparentrméteria}. By this structure,
amechanicalpencil:Msprovided:u1§hichoperationcxfthewriting

lead that is gradually rotated by way of writing pressure can

be known certainly.
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