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
mechani cal pencil, idpdsgenenally often the case
that the mechanical pencil Is not used in a situation

where a body cylinder is perpendicular to a witing
MECHANSCHB {9Hgd), but used in a situation where the body
cylinder is sonewhat inclined to the witing side. In

the case where the body cylinder is thus inclined for
witing, there arises a phenonenon that a drawn |ine

rEcHNTPEEORBS, hol d as conparedwith that in the beginning,
since the witing |leadnmay | ocally abrade as the

writing proceeds. Further, not only the drawn |ine
{OOOIEhanges i n bol dness, but also there arises a
phenonenon that the drawn |ine changes in thickness
CHeawreddmrie ibecohken tiflatcast © e mgehanhegp brsgeéedsvhich can
since a contact area of the witing | ead changes with
rotatel £SPECL: AP 1Lhe Wikking séde dP0E3king pressure.
BACKGROUND ART

[0002]

In the case of writing with & mechanical pencil, it is generally
often the case that the mechanical pencil is not uéed inra situation
where a body cylinder is perpendicular to a writing side (page}, but
tsed in a situation where the body cylinder is somewhat inclined to
the writing side. In ﬁhe caseaﬁhere the'body'cylinder‘is thus inc;ined
for writing, there arises a phenomenon that a drawn line becomes bold
as comparedwith that in the beginning, sincethewritingleadmay locally
abrade as thewritingproceeds. Further, notcnlythedrawn line changes
in boldness, but also there arises a phenomencn that the drawn line
chéngesinthickness(drawnlinebecomesthin)asthewritingproceeds,
since a contact area of the wr%ting lead changes with respect to the
writing side.

[QOOB}
In order to avoid the above-mentioned problem, when the writing

is carried out with the body cylinder being rotated, then it is possible



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 |ine
becomes bold as it is drawn, since a sharper side of

co avolf S RLRLER I r&é@%@l&ﬁéﬁb&?&t W %@ﬂ%ﬁvﬁf fgeomes
t he body cyllnder being rotate there arises

bold asptiobbeimaiv, tharceopehat Peh sder@ Hot bﬁfh@l%ée%&ﬁ rotatably
cylinder is required while the witing proceeds,

in cont£adingHt eneansjdemnabl erredugt | Gdwenew idHarg you write down
efficiency [ 0004] In that case, it is not

: 0S r

with t nﬁ?ﬁﬁer an%gf%ggF%ﬁ gg@a?%daqgggémfggs%%%%%?gxﬁﬁmt?F ehat
case where exterior of t he body cylinder js fornE "

operatpen oyl Fedrilcang Henweodr cilhreRe JcSag%qwetCL‘éhlle the wrlting
mechani cal pencil whose exterior may not be

procee8Y¥] | NgHdiqal U@ndomhudhrahyebEedﬁﬁmxpmedntUrhaymg;ﬁfflc1ency
projection in the mddle or which is a

(0004 i de- knock-type mechanical pencil, it is difficult to
ite by re-holding the body cylinder to be rotated

in a stepw se manner as descr. aboy 000
IR %@%%ﬁﬁﬁ@fsﬁFV§5§§Ehlﬁpﬂ?%b?§%g"grﬁE 6¥FﬁengB p1aing
pat ent docunents 1 and 2 etc. disclose a mechanica

the bo@ensiliriarangddrstuchitdatt danchuekeporsgmicppierg an the case
witing lead may be retreated by witing pressure,

wheree&%grge¥b%QH%66&§%§£HﬁﬁeﬁﬁbE%rﬂ@@%@%éﬁ?ﬂﬁhMﬂbém t lwever,

ove-nentioned witing |lead together with the
1nthec%%&%ﬁ%gﬁg%%ggggbggré?péﬁl%%oseexﬁ%rLOE%%%%Egigycyfﬁhdrical
and which may be designed to have a projection in the middle or which
is a side—knock-type mechanical pencil, it is difficult to write by
re—holdiné the body cylinder to be rotated in & stepwise manner as
described above.
[0005]

In order to solve such a problem, as described above, ﬁatent
documents 1 and 2 etc. disclose a mechanical pencil arraﬁged,such that
a chuck for gripping a writing lead may be retreatedby writing pressure,
and having a rotational drive mechanism in which the above—mentiongd
writing lead together with the ébove—mentioned chuck is gradually
rotated by way of the retreat operation.

Patent Document 1: Japanese Patent No. 3882272

Patent Document 2: JapanesejPatént No. 3885315



Pat ent Docunent 1: Japanese Patent No. 3882272 Patent
Docunent 2: Japanese Patent No. 3885315 DI SCLOSURE
OF THE | NVENTI ON Ooj ect of the .Invention [0006]

I ncidental ly, according to the nmechani cal penci |

di scl osed in the above-nentioned patent docunent 1, a

DISCLO%H%geoﬁ“%éﬁffﬁVﬂNT%dNW ting lead is fornmed at abase

_ that atip. According to the structure, each
time e witing pressure is applied, the witing
Object| ghdtipet YEHE140d noves forward (cushi on operation).
Thus, a protrusion length of the witing |ead
{0006protrud|ng fromthe base nenber becomes shorter each
time, and there arises a phenonenon that the

%‘E}Haaﬁké’m l e'?ig:té?)r%flnt;hﬁo WHd meghkeadal odreset dupelosed in
rel’ease of the witing pressure. Since the protru3|on

| ength of the witin d.f t
tne one e e oSl S 1SR BSOS TR e oo

bi g sense of unconforting. [0007]
lead is formed at a base member at a tip. "According to the structure,

each time the writing pressure is applied, the writing lead retreats
and moves forward {cushion cperation). Thus, a protrusion length of
the writing lead protruding from the base member becomes shorter each
time, and there arises a phenomenon that the protrusion length of the
writing lead is reset upon release of the writing pressure. 3ince the
protrusicn length of the'writing lead from the base merﬁber changes each

]

time as described above, a user feels a big sense of uncomferting.
[0C07]

Further, according to the mechanical pencil disclosed in patent
document 1, each time the writing pressure is applied, the writing lead
slides inside the guide hole, for the writing lead, formed at the base
member. Therefore, except whena writingangle is perpendicular, there
arises a problem in that the writing lead is scraped at an end of the
guide hole formed at t_he base member, and another problem arises in
that the writing lead is often broken and a paper surface 1s smeared
by scraping of the lead.

[0008]

on the other hand, the mechanical pencil disclosed in the



- Further, according to the nechanical pencil disclosed
in patent docunment 1, each tinme the witing pressure
is applied, the witing |ead slides inside the guide
hole, for the witing |ead, forned at the base
menber . Therefore except when a witing angle is
e endl ere_arises ro I h e
above-RETTITREY 624 PS 5%?%@% Z Sgﬁwgnd%g?%hgr%&% S ho RPe ond
forned at the base nmenber, and anot her problem arises
is prdwidehatwitimd \wigianys efbn sttt 8ASHr BREASENGDE FHFERS the
su face is sneared by scraping of the | ead. [0008] On

above—{nEﬁt othed whand, g t hedmeebamecai pepent ik adiranles ed bemttached
he above-nentioned patent docunent 2 shows a

uct re a.pi i-ded r.0 S
to a Sfy% ﬁ Ba%g %%%berggngggﬁ% e@&%ﬁgggbg%ghﬁgﬁgfbﬁggé The
witing |ead, and the pipe end is arranged to
above-methitet 1°0-iges] iLoehi Wt tfoéq"‘ta&é*strﬁ%ﬁcéﬁF%Pdated spring,
direction wthin the base. The above-nenti oned slider
wherebl S as6k famarshdy p ape accomedabe s Agywantbr ebye pipe
the above-nentioned pipe end is also biased forward.
o en a | taasoject
end 15 PERRRE0%, t%f%d%%?%c%"%%ffﬁa"v‘%ﬁ R o B
MW|t|ng | ead retreats. g Therefore, also
forwarfin ¢¥en ﬁétqtamb@a|wr&éﬁ89| l@iﬂ cFoSER 59T t he
above- nenti oned patent docunent 2, the witing | ead
[0009Blides and retreats inside the pipe end, each tine
the witing pressure is applied. Thus, the protrusion
Q {e?o?é tﬁfsw it NG, Q'@éjc}{a[rﬁreatlhepd?icﬁq engesenesn the
_ er eac and there arlses t he phenonenon
that t he protru3|on | engt h,_of
sbove-FReElOMORR L e basE BE e Mot FFAG Y G8ned 100 A retreats
Therefore, as with the nechani cal pencil disclosed in
insidepateept pdosuireatch ey ehe the thechare e péhdgpplisd. Thus,
di scl osed in patent docunment 2 al so causes the
the prBEPIEéJl_"OQTIL o RRILE ehethe Wid iRGd eadntthe hapgeerachecones
ne, and glves bi g sense of unconforting to the

shorte%seee{ch L%g% znd there arises the phencmenon that the protrusion

length of the writing lead is reset upon release of the writing pressure. -
Therefore, as with the mechanical pencil disclosed in patent document
1 above, the mechanical pencil disclosed inpatent document 2 alsc causes
the protrusion length of the writing lead to change each time, and gives
big sense of uncomforting to the user.

[0010]

Furthermore, also in the mechanical pencil disclosed 1n patent
document Z, each time the writing pressure is applied, the writing lead
slides inside the guide hole of the pipe end. Except when the writing

angle is perpendicular, there arises a problem, similar to that in the



Furthernore, also in the nmechani cal pencil disclosed
in patent docunment 2, each tinme the witing pressure
is applied, the witing | ead slides inside the guide
hol e of the pipe end. Except when the witing angle
, is perpendicular, there arises a problem o
mechaSiidhll asd et flatibalbbes imephasncaloquerei| 1 diisckbsed-iewriting
pat ent docunent 1, in that the witing |lead at the
epd .of e pi i cLapgd, nd el EMBm arises
leadggigg%GFQ?ﬁ§$gkﬁ£8%f$¥f%é Ieagm?% %??gﬁﬁﬁ}okéﬁﬂgr a
paper surface is sneared by scraping of the |ead, .
in LhRBOTE Writing Lepth Lo 6Sct PFRVBRIT 0N ‘AT SeS U oyrel Smeare
of the above-nentioned problens with the nechanica
by sdpemdinl dfstheskstdn patent documents, and ainms at
provi di ng a nechani cal pencil having a rotational.
[001qrive mechani sm for gradually rotating the
aﬂove-nentioned witing | ead by way of retreat

operation and.forwardnovenent of the wit, i ,
t @%ﬁﬁﬁ%‘?&tpﬁgﬁ} é?ni AEWRF 2 ALY h\élepv% \(Iﬁfr uilélrlyegné cg%g?ri\qéntloned

of the witing lead fromthe pipe end can be kept

. . p
probleonsyam tikereakrdrtiaed, perel t Hesreasedan Pretgiredentagnts, and
from bei ng broken due to the |ead scraping at the

aims Rf PEo6di &Y §RcWhBA 82 WpkhtNU hakghe airptasliant 1 (drdlve mechanism
perpendi cular) with respect to the paper surface.

Means. for Solving the Pro 5 [0012) 4

fo?gﬁig%?%5%£%F%ﬁ%qg e%@%%%tééﬁ 4? preggﬁﬁjfﬁgg% V%%?fretreat
there is provided a nechanical pencil arranged tq

operajriagyerahforel hsevemsi ¢§ hoe Wehsiny Lpad prrt@%aﬁl&&n&fpfessufef
a chuck provided in a body cylinder so as to inch the

in wakROVenaeptdoned o ilkhgghl eadHeownat tng i reashifolnt hee pipe end
above-nentioned chuck is held within the

above: ment i.oned Y el ider n§a-1as 1£94bead Heababl&nted from
can b, ﬁ?téﬁngﬁfgﬁﬁHR§Q§W§%%¥¥%ngaﬁere the chuck g?asps

t he above-nentioned witing | ead, a rotati,onal qgive o
beingrbeRhAT siis & BREVICRUS GFE E1Ga} §t6yP P end even when & writing

angle is aslant (not perpendicular) with respect to the paper surface.
Means for Solving the Problems
[0012]

in accordanée with an aspect of the present inventicn, there is
provided a mechanical pencil arranged to grasp and release a writing
lead by reciprocation of a chuck provided in a body cylinder so as to
inch the above;mentioned writing lead forward, in which the
above—mentionedchuck:Hsheldwithintheabove—mentionedbodycylinder
50 as to be rotatable about an axis in a situation where the chuck grasps
the above-mentioned writing lead, a rotational drive mechanism is

provided where a rotor



is retreated and noved forward by witing pressure of
t he above-nentioned witing | ead through the
above- nenti oned chuck so that the above-nentioned
rotor is rotationally driven, and rotational notion
of the above-nentioned rotor is transmtted to the -

is reahovesnBiRtieneds wiid Fdpy eadibhpeeghuthef the above-mentioned
above-nmentioned chuck, characterized in that a pipe

...end for guiding.,th ove-ment.i ity e anghat the

ertlﬁ?ra&%@% t oY I%CS: roﬁ?gﬁgéggggﬁg%§§ro%?gg%dqg) h
portion of the above-nmenti oned body cyIinger {s . 1 motion

aboveamenhgeted o diie diSo€RTAM L ANE hEY (BYEaY ARG ot dabdar Mot

' nmovenent of the above-nentioned chuck so as to nove _

of thienabBeesase: thiettteimr ad mrnangedesuth thatabove-mentioned
relative novenent in an axial direction may not be

writid§ nféaag %ﬂtrBSﬁHB&{b .ta%_%v@bﬂ¥ﬁtﬂ%‘écﬂ %‘E_@l@ﬂl‘, p&l&?ﬂ%{tt@&d zthein that
above-mentioned witing lead in conjunction with the
retreat and forward venent of the abave-penti;o

a pipehgek. fqEE3fing the § ‘ﬁmengé%?giwja B}iﬁgﬁ‘?e%?‘g arranged

: enbodi mrent, the above-nentioned pipe end is arranged

to prbgebe tommecbedewht ha threrabend- pentionead toeopbovementioned

through an inteLilledi ate nenber. Further, the

body %gﬁ‘iﬁa@”ié aned; PRe LendniBY1bex afranged retbeat and forward
connected with the above-nentioned rotor not via the

above-nentjoned trjte dj at e _nenher : -
move R DR SRR BT eSO B EHE A By MRt 1 Bty same direction,
rotational drive mechanismis such that the rotor .
and awhbched onsti tutesralird ivet BOTSIRAT dRi ¥ Ardehaht §R51SD may not
formed into the shape of a ring, first and second cam

be geh @B A& F LIPS L¥ShyY-TaiiRtheaaipigreerehahd e abode-ment ioned
anot her end face of the rotor in an axial direction,

.and_first and .second fj a Pement of
writ (G 1 5BvER A Bad Body oy ner o e b ag 'La  haee
t he above-nentioned first and second cam f aces,
the aglespeoeintepbypedwiBrekn the first camface in the
above-nentioned ring-shaped rotor is brought into
[op@utnent with and nmeshed with the above-nentioned
first fixed camface by retreat operation of the
abpyer TENLiQned, gw&ke\ﬁ%wdi%%t?%amimoned pipe
WW|?|ng préssure, "and the second cam face in the
above-nentioned ring-shaped.rotor _is brought into
end igoat et PR O HBSHED Wi th RESB6VESRERT T gRq wor throudh
second fixed cam face by rel easing the _
an iraRovedranti etk i Fingher essur ebowerdneikeraias phee end may be
second cam face on the above-nentioned rotor side and
arraﬁ?@d %OEJ%' %EBEQE@Q weaond d iaxedecasht asfedi®tor not via the
arranged to have a hal f-phase shifted relationship
with respect to one.tooth of a camin the axia
abOoVET Rt BIFY ﬁn§e§WF§éFF%nm%ﬁhﬁ%‘the first camface on
" the above-nentioned rotor side is neshed with the
[00Bbpve-nentioned first fixed camface, and the first
cam face on the above-nentioned rotor side and the
abﬁvﬁfé@ltﬂe@" efdpbifsdnt iotedheaipdacacare cacdanged itomal drive
have the hal f-phase shifted relationship with respect
~ _to,one tooth of the camijnp.t ial di J-OR-# b 4 Ve
nechgi BAtAGR WhERET(TIE CaRgnd A T ass b FRe 1o Fotdt fbnal drive
above-nentioned rotor side is nmeshed with th
mechahopsm-iwefeingrbdnseddiwdshriRe @ Tcam fdc ef.lr[SGoc}@? second cam faces

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



In this case, it is desirable that a spring nenber is
provi ded whi ch biases the second camface in the
above-nmentioned ring-shaped rotor into abutnent with
t he above-nenti oned second fixed camface and brings
thehsecoEd cam face and the second fixed camface to .
mesh with each other in a situation where th
rotor jp@reakent i BiedVirrri Agd pﬁJef§§u?%diSseCPélﬁe§%?é%‘.§ FHoigges are
Furthenmore, in addition to the above-descri bed
arrangstraictiiree abbte sedesinabbedyhay Limdar giddecamee lter face the
which is formed cylindrically and generates a slide

above—REE@Egﬁb&Eﬁ?gEéﬂﬂgs@@oﬁﬁ%bﬂﬁﬁgc@QfEEQ?eQéi& , wherein the
a ro

ove- mentione tor is interposed between the rear
, end portion of the above-nentjoned rotor and.the :
£irst GHibTES TRt ionEa” SorT G THSber S0 HERES  dvent TRYINt nto
rotational notion of the above-nentioned rotor from
abutmeheimig Ht eanswisheddiith the alvorergehi poned ispli figied cam face
: menber .

by retreat operation of the above-mentioned chuck by way of the
above-mentioned writing pressure, and the secohd cam face in the
above-mentioned ring-shaped rotor is brought into abutment with and
meshed with the abové-mentioned second fixed cam face by releasing the
above-mentioned writing pressure, and wherein the second cam face on
the above-mentioned rotor side and the above-mentioned second fixed
cam face are arranged te have a half-phase shifted relatiohs-hip with
respect to one tooth of a cam in the axial direction in a situation
where the firsf cam face on the above-mentioned rotor side is meshed
with the above-mentioned first fixed cam face, and the first cam face
on the above-mentioned rotor side and the above-mentioned first fixed
cam face are arranged to have the half-phase shifted relationship with
respect to one tooth of the cam in the axial direction in a situation
where the seccnd cam face on the'above~mentioned rotor side is meshed
with the above—mentioned second fixed cam face.
[0015]

In this case, it is desirable that & spring member is provided

which biases the second cam face in the above-mentioned ring-shaped

rotor into abutment with the above-menticned second fixed cam face and



EFFECT OF THE | NVENTI ON [ 0017] According to
t he nechani cal pencil having the above-descri bed
structure, with application of the witing pressure,
the rotor noves in the axial direction so.-that the
first camface of the rotor is brought to nesh with
pringshehéidedorid ¥ed £at8 hacethantddmdsfibfedte face to mesh with
rotational notion. Further, -as the witing pressure
is.release . Qr..re _ ]! CEd ressure
eaCh’ng?ngh?'%%Eag %%Qggﬁ?éﬁggég%“§§*?%%E?Fﬁgapﬁéugég%ﬁd
cam face of the rotor to nesh with the second fi xed
is redgmskdece so as to be subjected to the rotationa
nmotion in the sane direction. As the rotationa
[001@pti on of the above-nentioned rotor by way of the
witing pressure is transmtted to the witing | ead

t c i+t {RY  BecRoSSichke dbacpisyeit i ure, it
Ig%%#%ggbgg?bﬁﬂggﬂ¥ﬁéjvwiting | ead accorging to the

_ progress of the witing d ta sqglve the obl e

:5 acPhTh i HRAbsS Lor M A Ceane: SR ol s s Ly and
drawn |ine may change badly. [0018] ,

generBitiishei Alliiate  besiwese tHesedifpernshdatf ofeqjui didigbereion of the
above-nentioned witing | ead and arranged to project

above{)—'ir%%ttigﬁea' Potber jatet-pestaondtwent: poaet rearoénd rtion of

- ody cylinder i1s arranged to in terlock with the '

retreat and forward no nt. of t - it
the aBRHERISE A YD HO0E TH: CHE SANE GeTSer oa, “Tpad Refber so as
relative .-novenent in the axial direction may not take ,
toprpﬁ@@@tbeuwéehiphélaﬁ@@@nﬁﬁhth%ﬁ@@V%TT%PQ%RP%ﬂEP?%%frombelng
above-nentioned witing lead in conjunction with the

trandiBtdieat randnht osperslmmvenery ebrihe mdmek:. Therefore,
since the protrusion length of the witing | ead from

: [ e kept constant when witing, it
EF“*#Q$Eggﬂgo§§?%§ﬁg§§ sol ve the problemthat the

protrusion length of the witing | ead changes each

[001/]lme and the user feels the big sense of unconforting
i ke the nechani cal pencil as described in patent '
dogetmntisigmest tioa etk @Asrd cadnpentib nedviexabkeabove-des cribed

structure, with application of the writing pressure, the rotor moves
in the axial direction so that the first cam face of the rotor is brought
to mesh with the first fixed cam face, and is subjected to rotational
motion. Further, as thewritingpressureis reléased, the rotor returns
to the original position, and then operates so as to bring the second
cam face of the rotor to mesﬁ with the second fixed cam face so as to
be subjected to the rotational motion in the same direction. As the
rotational motion of‘ the abone—mentiwoned rotor by way of the writing
pressure is transmitted to £he writing lead through the chucl;, it may

be possible to prevent the local abrasion of the writing lead according



[0019] Further, since the protrusion |length of
the witing lead fromthe pipe end can be kept
constant, the | ead can be prevented from bei ng broken
due to the |ead scraping at the pipe end even when
the witing angle is aslant (not perpendicular) wth

o thd B6H§ESs4 OFthe wpapsngsind acecane tite prgbIise Possthe ghickness
to solve the problemthat the paper surface is

ot o YTBHER Y L Todde oghy ST SRS vl

1001§] pechani cal | penci | i b acoot dance with the preeent
: _ with the present
invention. FIG 2 is a fragnentary sSectiona
sirde-tkevateprsisics the Ipipshond gt fiel dins thpadFovearentioned
| FIG 3 is a fragnentary sectional side elevation
writi%é%%??ﬁeﬁﬂpgkggnéeHQQJpB@ﬁbE@ﬂﬁ@ﬁn&h@'ﬂﬁ§h&ﬂk©&|at the front
endportionofthebodycylinderisarrangedtointerlockwiththeretreat
and forward.movement.bf the above-mentioned chuck so as to move in the
same direction, the relative movement in the axial direction may not
takeplacebetweentheabove—mentionedpipeendandtheabove«mentioned
writing lead in conjunction with the retreat and forward,movemenfrof
the chuck. Therefore, since the protrusion length of the wfiting lead
ffonlthe pipe end can be kept constant when writing, it may be possible
to solve the problem that the protrusion length of the writing lead
changes each time and the user feels the big sense of uncomforting like
the mechanical pencil as described in patent docﬁments mentioned as
a conventional example.
[0C19]

Further, since the protrusion length of the writing lead from
the pipe end can be kept constant, the lead can be prevented from being
Vbroken due to the lead scraping at the pipe end even when the writing
angle is aslant (not perpendicular) with respect to the paper surface
and it may be possible to solve the problem that the paper surface is

smeared by scraping of the lead.

BRIEF DESCRIPTICN OF THE DRAWINGS



FIG 4 is a schematic view for explaining, in order,
rotational drive actions of a rotor enployed in
enmbodi ments as shown in FIGS. 1 to 3. - FIG 5
is a schematic view for explaining the rotational
drive actions of the rotor, followng FIG 4.
[0020? G 6 is a fragnentary sectional side elevation
how ng the whol e structure in the preferred
enbodi ments shown in FIGS. 1 to
diGenllat ged REBIRHHAI VY iVeRYs Phi @aﬂ%ﬁfsﬁ?@\ﬂwfnﬁaétséﬁ%@ally
hal f part. DESCRI PTI ON OF REFERENCE NUMERALS AND

brokenShAS) [ 802 ndthhicdli paeeil: ibaseordance with the present

invention.
FIG.2jjsafragmentarysectiona}sideelevationSimilarlyshowing
the first half part.
FIG. 3 is a fragmentary sectional side elevation further showing
a rear portion of the mechanical pencil.
FIG. 4 is & schematic view for explaining, in order, rotational
drive actions of a ro?or emploved in embodiments as shown in FIGS. 1
to 3.
FIG. 5 is a schematic view for explaining the rotational drive
actions of the rotor, following FIG. 4.
FIG. & is a fragmentary secticnal side elevatien shoﬁing the
whole structuré in the preferred embodiments shown in FIGS. i To 3.
FIG. 7 is an enlarged sectional view similarly showing a second
half part.
DESCRIPTION OF REFERENCE NUMEéALS AND SIGNS
[CC21]
~1: body cylinder
2: base
3: lead case
4: chuck

5: clamp

10



3: lead case 4: chuck 5: clanp 6: rotor 6a: first
cam face 6b: second cam face 7: pipe end

6: rotor

ga: first cam face

6b: second cam face

7: pipe end

8: pipe support member

9: holder chuck |

10: return spring

13: upper cam formation member
13a: first fixed cam face

14: lower cam formation membei
l4a: second fixed cam face

16: stopper

17: torque canceller

18: spring member

21: knock bar

22: spring member

23: clip

26: knock cover

27: writing lead feeding hole
BEST MODE FCR CARRYiNG oUT THE ENVENTION

r0022]

Hereinafter, a mechanical penci&.in.aécordance with the present
invention will be described with reference to the embodiments

illustrated in the dfawings. FIGS. 1 and 2 show a first half part of

11



- 8: pipe support nenber 9: holder chuck 10: return
spring 13: upper cam folLmation nmenmber 13a: first
fixed cam face 14: lower cam formation nenber 14a:
second fixed cam face 16: stopper

the mechanical pencil whicﬁis aprincipal part of the present invention.
FIG. 1 is a perspective view of the fj_rrst half part where a portion
equivalent to one quarter of the whole circu_mference- and perpendicular
to an axis direction is broken-away, and FIG. 2 is a side elevation
where a left half portion is shown in section.

[0023]

Referenge numeral 1 denotes a body cylinder which constitutes

the exterior, and reference numeral 2 indicates a haseée attached to a
tip portion of the above-mentioned body cylinder 1. Acylindrical lead
case 3 is accommodated coaxially within the above-mentioned body
cylinder 1, and a chuck 4 1is conneéted with a tip portion of the lead
case 3. The chuck 4 is mounted so that a through hole 4é is formed
along with an axis thereof, a tip portion isdividedin three directicns,
and the divided tip-portions are- loosely fitted in a clamp 5 which is
formed in the shape of a ring. The above-mentioned ring-shaped clamp
5 is mounted inside a tip portion of the rotor 6 which is arranged to
cover the perimeter of the above-mentioned chuck 4 and which 1s forméd
cylindrically.

[0024]

Apipe end 7 is arranged so as Lo project from the above-mentioned
base 2,- and an end portion of the pipe end 7 is fitted to an inner surface
of a tip portion of a support member 8 as an intermediate member located

in *he above-mentioned base 2. The above-mentioned support member 8

is formed whose diameter gradually increases towards its end portion

12



17: torque canceller 18: spring nenber 21: knock bar
22: spring nenber 23: clip 26: knock cover 27:
witing | ead feeding hol e BEST MODE FOR .CARRYI NG OUT
THE | NVENTI ON

(rearrend portion) side and whose cylindrical portion is integrally
formed in the shépe of a staircase. Fitted to its inner surface of
the-énd.portion.is a2 circumferential surface at the tip portion of the
above-mentioned rotor 6. Further, aholder chuck 9 made of rubber which
has forﬁed a through hole 9a in an axis portion is fitted to the
circumférential surface at the support member 8 for supporting the
above-mentioned pipe end 7. |

[0025]

rAccording +o the above-mentioned structure, a linear lead
inserting nole is so’ formed as to pass via a through hele 4a_formed
in the chuck 4.anq a through hole %a formed along the axis of the -
. above-mentionedholder chuck 9 fromthe leadcase 3to the abeve-mentioned
pipe end 7. A writing lead (refill lead; not shown) is inserted into
the linsar insertinghole. Further, a return coil-spring 10 is arranged
ateaspacebetweentﬂmeabove—meﬁtionedrotorGSandchucké. Inaddition,
oneendportion(rearendgxution)oftheabove—mentionedreturnspring
10 is accommodated in abutment with an end face of the abovemméntioned
lead case 3 and another end portion (front end portion) of the
above-mentioned return spring 10 is accoﬁmodated'in'abutment with an
annular end face formed in ?he rotor €. Therefore, the chuck 4 in the
rotor 6 is biased to retreat by action of the above-mentiocned return
spring 10.

[00z28]

In the mechanical pencil shown in the drawings, when knock

13



[ 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
first half part of the nechanical pencil which'is a
operatRbhNESEPAlkRANd pakrtt o pfeset fioRvenlaosr) khGohlibsdasposed
perspective view of the first half part where a
ortion, equival ent 0 u - h -
at a ?qa:fﬁF@ﬁ%ﬁ%&ogn8fp%g8engégu%gﬁgbggénia§?2Q£|$%ﬁ%i%ﬁF’ the
IS broken-away, and FIG 2 is a side elevation where ,
above-gehef pnadl feasoeesord PEVSRGRA ih t8CITBNCYEO09SY -+ The tip
Ref erence nuneral 1 denotes a body cylinder which
of theCONSiN UULES)&dHes el hoflagnd ref errerdeanunesmlstate of the
, i ndi cates a base attached to a tip portion of the
.. ..above- ti,0 cyl j '
wr it T e P R ey iy T s o eeracion,
above-nenti oned body cylinder 1, %29 g chuck 4 is by £h
the leadrrasd ed2if tHh e ShPppbrididieadt 1Ene's 824Yc ?éerTﬂe y the
chuck 4 is mounted so that a through hole 4a is
actionf @FMedrateng sxtimcanocaxis thereof, a tip portion is
divided in three directions, and the divided tip
[00271portions are | oosely fitted in.a clanp 5 which is
formed in the shape of a ring. The above-nenti oned
ring-shaped clanp 5,is nmounted inside, a ti ortion
@ﬁ-%ﬁésr B Ghfhi*ERt eI arTd g@ﬁh@&gcﬁgéﬁmgﬁgrougg hole 9a
perineter of the above-nentioned chuck 4 and which is.
- formedf of me@ byldadechoakl §. [0024]s situatiomy gihgeclopek 7 Fatreats
' arranged so as to project fromthe above-nentioned
and a ‘%@Sﬁo&i&pgf%eeﬁgu@]@rﬂ 19N QontBeaPbPE refkk bbSe-mentioned
itted to an inner surface of a tip portion of a
pport nmenber 8 as an, internediate r cat [
D ove Rt Fhed SR 855 PTRaR b ova Tare b Stakl. 1
support nenber 8 is fornmed whose di aneter graduallﬁ
other wncdeasge wowaids i¢a ésdopeppp@mnd released when the chuck

Su
clamp t5h

4 faoves back and forth by repeating the knock operation of the
above-mentioned knock part, whereby the writing lead cperates to inch
forward from the chuck 4 stepwise.

[0028]

The above-mentioned rotor 6 shown in FIG. 1 is formed into a
-riﬁg shape where a central part in-the axial direction is larger in
diameter- A first cam face 6a ig formed at one end face (rear end f_aée) ;
and a second cam face 6b is formed at the other end face (front end
| face) which is formed into a ring shape. On the other hand, at the
rear end portion of the a]:;aove—mentioned rotor &, a cylindrical upper

cam formation member 13 is mounted in the body cylinder 1 sc as to cover

14



(rear end portion) side and whose cylindrical portion
isintegrally formed in the shape of a staircase.
Fitted to its inner surface of the end portion is a
circunferential surface at the tip portion of the
above-nentioned rotor 6. Further, a holder chuck 9

the refBden@fdrithbarcnhitch Ras:f or med ahé ht-eughehal @o8a dmof the
an aX|s portion is fitted to the circunferentia

rface at_the
oo oL R PR P Bk 7 P g

to the above nmenti oned structure, | i near | ead
referredsbetdmngfhvse fisiashcamotamsl’ a§3t‘iolsp§§§m9¢a'50aat5h1f%§6ﬁe the

hole 4a fornmed in the chuck 4 and a through hole 9a
first fermedcal eag 4 henhaxdisowaf-ridne i cabdvestrentd .onedhol der

chuck 9 fronthe | ead case 3 to the above-nentioned

ipe end 7. Awiting lead (refill l|ead; -not shown) -
100299

' rs inserted into the linear inserting hol e. Furt her,

a return coil-spri 10 i s _arranged at e :
BETREEATORE a%lo%ow%mr}%éaowat i Gnd BAbcIE A (R FIG-2,
addition, one end portion (rear end portion) of the
acyl1ﬁﬂxnaaﬂmﬂﬂénmmmfwﬁmauﬂommﬁmbgrH{ﬁ$@0®m@ﬁhwmdh¢bddYﬂylinder
abutnment with an end face of the above-nentioned | ead

1 side?%sgs 3 Apd-apqther- and Rartd Qnesk ihofie 8REvRORLAOMNf rotor

above-nmentioned return spring 10 i s accommodat ed

in abutent with an annu e face,for "
6, ancr el PG Tor &L SPhES ERUERE 421 1° (B FBtof 8o dom face”)

bi ased to retreat by action of the above-nentioned
14ais fetmgdasphe ngat@nd0o2ag]on in w%amlh@m%@il%ncln addltlonr
shown in the draw ngs, when knock

a relationship and mutual operatlon amonglthe first and the second cam
faces 6a and 6b which are formed at the above-mentioned rotor 6, -the
above-mentioned first fixed cam face 13a, and the second fixed cam face

1l4a will be described in detail later with reference to FIGS. 4 and

[0030]

FIG. 3 further shows a farther portion of the mechanical pencil
shown in FIGS. 1 and 2, and typical parts shown in FIGS. i and Z are
indicated by the same reference numerals. As shown in FIG. 3, a
cylindrical stopper 16 1is fitted to the rear end portion inside the
upper cam formation member 13 which is formed cylindrically, and a
coil-spring member lé is provided between a front end portion of the
stoppef 16 and the torqgue canceller 17 which is formed cylindrically

and can move in the axial direction.



operation of a knock part (to be set forth later)
which is disposed at a rear end portion of the body
cylinder 1 is carried out, the above-nentioned | ead
case 3 advances in the body cylinder 1. The tip of
the chuck 4 projects froma clanp 5 to cancel a grasp
[Oo3l§tate of the witing lead. Wth cancellation of the .
above-nmentioned knock operation, the |ead case 3 and

the chuck 4 ret t t.hebod nde

adt anajalfanagq,de E}Iaﬁ gfﬁeleﬁagovleo nye[n%é fg épfll[%ymk%eﬁ. 18 acts

time, the witing lead is held in the through hole :
so as tfobied Btrvdrel hbbderowhmsR t9oned M ESFEaat! bt %end the

chuck 4 retreats and a tip portion of the chuck 4 is

above—ﬁ%ﬁ@ﬂaﬁ’g@kggot B 1 6uahey ol aned relianphd abbhasnéhei oned
_MW|t|ng | ead agaln conmes |nto the grasp state. In

Wi ti.n and rel eased
torquewﬁ@ﬂc?ﬁgeﬁﬁb fu'jﬁ§§§g ggc ndé%ortﬁ Ey'repeating

t he knock operation of the above-nentioned knock
[0032part, whereby the witing | ead operates to inch

forward fromthe chuck 4 stepw se. [0028] The

aboveseyticoned abeternénishovet sorkdGre, is afortedion where

into a .ring shape where a central part in the axia

the chudclkr %%:ﬂ%? egﬁe | ALG8r %a?i é% gﬁové&ﬂér{tﬁton‘éamd(t%%% @@gether

one (rear end face), and
second cam face 6b |s formed at the other en Ling
with ti¢ [ckehd § a6EPIRATRFES $1f bRFEPIFTBR T PRy é?r?ga cyLinder
On the other hand, at the rear end portion of the
1 so afbevies reRticaped aodwr the axicyl | Adrikat, dppersidamtion where
fornation menber 13 is nmounted in the body cylinder 1

the me%? gr?c\,/ﬂ J_ the &ﬁq{seepgr ROKti PR Of it erhOL Pl the rotor
Font end portion of the above- nentloned upper

can1fornat|on nmenber caQ]fa g ember
6 15 bigrer Fet st By H PSP oH BAT T SRE T LS8  d e R

so as to face the first camface Galn t he
18 thraboWesnenthorediedtionsg, tpegee] canceller 17, resulting in a
situation shewn in FIGS. 1 to 3. |

t0033]

On the other hand, when the mechanical pencil is ﬁsed,:i.et,
when the‘writiﬁg pressure is applied to the writing lead (not shown)
protruding from the pipe end 7, the above-mentioned chuck 4 retreatls
against the bias force of the spring member 18. According to this
operationntherotorE?alsoretreatsjjltheaxialdirection: Therefore,
the first cam face 6a formed at the rotor 6 shown- in FIGS. 1 and 2 engages
with and meshes with the above—mentioned first fixed cam face 13a.
[00341

FIGS. 4(A) to 4(C) and FIGS. 5(D) and 5(E) are for explaining
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Furt hernore, although not shown in FIG 1 but shown
in FIG 2, a cylindrical |ower canformationnenber 14
i smount edon t hebodycylinder 1 side so as to face the
second cam face 6b in the above-nentioned rotor 6,
and a fixed camface.(also referred to as "second

in oradd ¥8d reapLhiaces ) ohdaat sof onedat atite an eari enepatdriem which

|n the aX|aI direction . In addition, a relationship
, operat n _a he flrs
ora 3 THH PR AR PR s S haP ol A8690don. oo

above-nentioned rotor. 6, the above-nentioned first
FIGS. 4 iaxedtankdectBas rant et SECORd TEF XdE RPN S é@til@éled rotor
wll be described in detail later with reference to

which J'.:é GRhen=aNea21 [ HO3, and at orfd &nd Fdér thereshquppar face
arther portion of the nechanical pencil shown in

and typi cal h
2 FLOBEEL THUCAAPA BY YRS SAnneybibronos Hier sl Rech shape
shown in FIG 3, a cylindrical stopper 16 is fltt% ,
along goct heumgsirensied pEPEToAN hgi BT “OpPete aifiepe of @ r=ng-
formati on nmenber 13 which is fornmed cylindrically,
Furtheans @ni0Qid1vS pridge fenbefanlBades cpraviidgc betweermus sawtooth
front end portion of the stopper 16 and the torque
shape %838' ‘lcl?er hcéiz:g%lf%t.l Ih?:gz:?lg_gﬁgtf%ﬂ 'i%d”fbi:ﬁecl yirﬁil}? t{ﬁgnshape of
- arranged that the above-nenti oned sprlng-nqugr 18 6
a ringaet sth cakeroehil ake For e Tt hRCELSY & IFENEF britd 6r §akeT ©-
canceller 17 and the above-nentioned rotor 6 is
ro03s5pushed to nove forward by the above-nentioned torque
cancel l er 17 subjected to this bias force. [0032] :
d%fct%r db@@&}%éﬁ?ﬁ ahove-ment i opesh sur Ughus e,cHd Farst fixed
uati on ere t'he chuck 4 grasps the MW|t|ng | ead,
t he _above-nenti oned rotor 6 together %ﬂ he chuck
e

can fagg 13edBiodat 687 RS dE0VE et 6n y NEYTfd flipdronce
' 1 so as to be rotatable about the axis. Further, |n a
directsbhuaeia&emMﬁﬂnmawhetnechan@te@agﬁﬁn@mﬁ-féc¢uﬁfiQ¥eu§@Pef cam

(or not in witing state), the rotor 6 is biased

f ormet Bhwnﬁ!)e*%yl 1 hg etk on cehgthecahomer At 4 DRee 1sPd cbgtinuous
nber 18 through the above- mentioned torque

sawtoo% n%ﬁ%}')eeralong !’cgguclz,{]l:cr:]w%n 4G Eﬂ%&&@f‘oé'l%wﬁlé@ ARy at a

ring-shaped end face of the lower cam formation member 14. The cam
faces formed into the sawtooth shape along the circumference direction
at the first cam face 6a and the eecond cam face 6b formed at the rotor,
the first fixed cam face 13a formed at the upper cam formation member
13, and the eecond fixed cam face l4a formed at the lower cam formation
member 14 are each arranged- to have substantially the same pitch.
[C036]
FIG. 4(A) shows a relationship among the upper cam formation

member 13, the rotor 6, and the lower cam formation member 14 in the
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[ 0033] On the other hand, when the nechanica
pencil is used, i.e., when the witing pressure is
applied to the witing |lead (not shown) protruding
fromthe pipe end 7, the above-nentioned chuck 4
retreats against the bias force of the spring nenber

situat18n WARGRr & deheldahhics: &tll 98, ndthénnoteon ob raltsdn writing
retreats in the axial irection: Therefore, the first

ca face 6a formed af, e and.

state) 3 dioLOes i TR ARE nELHeE MR THa Bbve Tent gﬁéf& £ 18
first fixed camface 13a. [0034] FIGS. 4(A) to 4(

shown andIf CS. th¢ Decand GUEfagrebd 6PTERPIE ArhgOtPA %rlaekffought
the fundanental operation of a rotational drive

into aPBeRan sMwhinehskebatifnald yadriaes] theidet of iehyowar cam
t he above- nentloned operatlon In FIGS. 4 and 5,

el erence DUIRLal.h Cyh%a}ﬁgé% theiabaver TeAtiOnedine, the

formatygp gie R |ca and at one end
face thereof (upper face in fi ures) t he flést am_ . i

first feage BEhabd nglha 'Cont Frribiid® é a?l <
circunference direction is forned |nto the shape of a

above-hifgi offed £ hest, £ Sked bantfycetlRe ssecondngamtivdee sbhalf-phase
havi ng a conti nuous sawt oot h shape along the

(half—]S!'LE&lil S%%L%E%S faetg.tdn%@llbswf@f{ E‘ggpé& Qot&@e shapg of tae cam

er end face (lower face in figures) of
the rotor 6. [0035] On the other hand, as
in theghpivwl iHLMAEOY and 5, the first fixed cam face 13a
' havi ng a conti nuous sawt ooth shape al ong the
fooz7eircunference direction is also fornmed at a
ri ng-shaped end face of the upper cam formati onnenber

3. angt beosecandnf bxed camsfaee iftd-dhanbRgiaing pressure
contlnuous sawt oot h shape al ong the circunference

direction is also f at a r| sha
is app@ﬁ%dl%%é?“%éﬁ??épﬁag?%ﬁ mser © héggé %Taceg%ﬁcgﬁ mn
- foimed into the sawm oot h shape along t he
this cagier, audarandeddirent i Ore aetehe cRpEeseani hasBoBa ARt toned
the second cam face 6b forned at the rotor, the

springfﬁlér%ef ixedngaraface s13a taenmed At dhlaecup@xerwmam the chuck
ornatlon menber 13, and the second fi xed cam face

h l me r
4 retrgity aﬁgﬁﬁgt | 85400 el [ IR AN TRAR T orldh A0 e

ave Subsi ant|aII e same pitch

13 side mounted at the body cylinder 1.
[0038] |

FIG.4(C)showseasituationwherethewritingpressupeisapplied

eo the writing lead by use of the mechanical pencil and.the rotor 6

comes into abutment with the upper cam format;on member 13 side and

retreats. In this case, the first cam face 6a formed at the rotor 18

meshes withwthe first fixed cam face 13a on the upper cam formation

member 13 side. Thus, the rotor & is subjected to roﬁational drive

corresponding to the half-phase (half-pitch) with respect to one tooth
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[ 0036] FIG 4(A) shows a relationship anong
t he upper cam formati on nenber 13, the rotor 6, and
the | ower cam formation nenber 14 in the situation
where the nechanical pencil is not in use (or not in
witing state). In this situation, by the bias force
of theOE;ilbe spfimgJreyper 18 shown in FIG 3, the second
. cam face 6b formed in the rotor 6 is brought into
butment with the second fixed camface 14a side of
[0039fhe | ower cam formati on nenber 14 nounted at the body
cylinder 1. At this tinme, the first camface 6a on )
tlheaabbvesmentimored (Dot gragn sitghengepprr of the rotor 6 in
above-nentioned first fixed camface 13a are
FTGs. Alhangedin chave endakbuphase rohakiepit chyeshnt tegdthe rotor
~ relationship with respect to one tooth of the camin

6. Inittﬁ;l%t ?g gl dir %%iﬁ“g\?\%n [[9937k (), the FAGnAEBh ShAWSHadn the

Situatio eré the witing pressure is
applied to the witing | ead by use of .the nmechanj cal d
above-pentipned FoLRrst cdse, 2ad t&?sé%?’ﬁ%ﬁ“%{)&d\?é‘?dt%%cqfé gf’x‘% cam
conpresses the above-nentioned spring nenber .18 and
face 146l real satieddeel axb ahadér ectizdri-phise theltinidky shifted
retreats. Thus, the rotor 6 noves to the upper cam

re1ati%§%%1%§gri9%f5%g%%r§]t’|§oﬁé qgog}%gft €k ahmthenBodyi=1 direction.

4(0) shows a situation
where the witing pressure is applied to the witing
[0040] ead by use of the mechanical pencil and the rotor 6
cones into abutnent with the upper camformation _
mesher F18. s @8 anhdwsetn emts;idIn stihbsteamesharigedfpyspg with
cam face 6a fornmed at the rotor 6 neshes with the

St fiﬁz&%@' cafm Fageslda. 08 thaeuRpey rearshec abitr writing
theme%%ﬁﬁ%ﬁgl 3 sﬁge. Thus? thg rotor 6 is subjected to

‘rotational drive. corres ding to-the half- S
Leat 1 e BT Ch) WA PESeCET 6 TS T BBCR. o AIe e the axia.
direction by action of the above-mentioned spring member 18. Thus,
the rotor & moves to the lower cam formation member 14 side mounted

at the body cylinder 1.

[C041]

' Furthermore, FIG. 5(E) shows a situation where the rotor 6 comes
into abutment with the lower cam formation member 14 side and moves
forward by action of the above—-mentj.oned spring member 18. 1In this
case, the second cam face 6b formed at tl*“le rotor 6 meshes with the second
fixed cam face lda onr the lower cam‘fomation member 14 side. Thus,
the ro’t;)x 6 is subjected again to the rotationai drive corresponding

to the half-phase (half-pitch} of one tooth of the second cam face 6b.

[0042]
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of the first camface 6a. [0039] In addition
circle (0) drawn in the center of the rotor 6 in
FIGS. 4 and 5 indicates the anount of rotationa
nmovement of the rotor 6. In the situation shown in
FIG 4 (C) , the second camface 6b on the
-ment i S i d
T T e ey TR R O e Ty Ty epeeedor the
rotor Fagiieltt B a%0He TSI COr A BT Ho B ALCUE ¢ (which is
direction. [0040] Next, FIG 5 é[» shows an
subjedtrilt taltrsi tuation mhersidrawnghaiceh ot hel hpehti cbe rotor
pencil is finished and the witing pressure to the
6 1s sMiddcRa t8adei Sof £l easeddrh fethirscepsdihfed ohorddth (one
ngves forward hn the axial direction by action of the
. abaove- ment i oned sprin . ~TIh e Byyors + 4
piteh) Ma0eE T o e oo re SR SPmiay St 4" gl PheBuriting
nmounted at the body cylinder 1. [0041]. ,
Lead 1 Fgreheedone;hElcGudk ¢ E)s 5Abwst A Siltuatt oir WhepaIp e chuck
rotor 6 comes into abutnment with the | ower cam
4 gimif@kmation menber 14 side and noves forward by action
' of the above-nentioned spring nenber 18. In this
[0043igse, the second cam face 6b formed at the rotor 6
shes with the second fixed cam face 14a on the
| ower camfoillation nenber 14 side, Thus, the rotor
GdcerdiibpetedhagdaTheg iché PEPALT ohar 1y Fhe structure as
correspondi ng to the hal f-phase (hal f-pitch) of one
describeatdbefe , theisecnad heam ftaice Ghises the rotor 6 to reciprocate

in the axial direction, the rotor is subjetted to the rotational motion

corresponding to one tooth of the cam. By repeating this operation,

the writing lead is rotationally driven stepwise. Therefore, it is

possible toprevent thewriting lead from locally abradingas thewriting

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 writing
lead and arranged to project from the base 2 is fitted to the tip portion
of the above-mentioned rotor € through the support member 8 which
functions as the intermediate member. Thus, as the above—rﬁentioned
chuck 4 retreats and moves forward in conjunction with the writing

operation, the pipe end 7 moves in the same direction through the support
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[ 0042] Therefore, as shown by circle (0)
drawn in the center of the rotor 6, according to
reci procating novenent of the rotor 6 (which is
subjected to the witing pressure) in the axia
direction, the rotor 6 is subjected to the rot.ati ona

: memberd@' V%Mgﬁ{éongfng &o:HaRe Leet bn (e sppleby of theewriting
first and second cam faces 6a and 6b, and the witing

lead #h?%%é‘?f]‘tgﬁfgsrﬁ E %r%%%fqh§%:ér%tﬁ§64gﬁh%t b?Bgl er}/d (}rolrvgﬁ'ldlng

According to the mechani cal pencil having the
the wn&tnugtbeedaﬁiﬁe§@WBbe@na@oweﬁﬂ%héhrﬁFh%OQhé”WFEPWnﬁelatlve
causes the rotor 6 to reciprocate in the axia

movemcit! €6t £100,5:ihe HOLOFtiSn sWkisehbedtdiee bhece atatvicanalthe pipe
- motion corresponding to one tooth of the cam By

ont enFCBSEHG AN B PPSLLL e R M) Al eRduh uricing scas

possible to prevent the witing [ead fromlocally

from taler RdbAgens €#He B it9Rtg 9P6Ee8ds, and it is al so
possi bl e to solve the problen1that t he bol dness of
[co4sthe drawn |ine and the thickness of the drawn line
nay change badly. [0044] Furthestore, according to

8¢ q:ha@h%%e&eere&fd shayi g, Jﬁg@ce%t LYELWE 8% ove-mentioned

escribéd a pi pe end 7 for guiding the
witing | ead and arranged to pr the base

ect fro .
rotor PstRTYEY the FHEPIT p TFEPELof- of ?}Pﬁe ‘ﬂb%t/ tolr{t%%ead s
rotor 6 through the support nenber 8 which functlons

subjed®dt he i elotizedbabe mendemt , Thibs, pase €hd is also subjected
above-nenti oned chuck 4 retreats and noves forward in

to theCQQJ;é'{‘féﬁﬁ“ W thehes Wi 1400, ORey ahhonind RepRi &l endnd the

és in the sane direction through t he support

writing lead rotate together.

[0646]

Therefore,itispossibletosolVetheproblehthattheprotrusion

length of the writing lead protruding from a base member or the pipe
end changes each time andﬁthe user feels the big sense of uncomforting
—whenwritinglikethemechanicalpencilshownastheconventiomalexample.
Further, the leao_can.be prevented from being broken due to the lead
scrapingatthepipeend,whichiscausedbythethangesintheprotrusion
length of the writing lead from the pipe end and it is alsoc possible
to solve the problem that the paper surface is smeared by scraping of
the lead.

[C047]

In addition, with application of the bias force of the
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menber 8. Therefore, if a cushion action takes place
at the witing lead in conjunction with witing
operation, the pipe end for guiding the witing |ead
al so noves in the sane direction, whereby relative
novenment in the axial direction does not take place

ibove-REiMESNL 4 he pipe rend andgt henwet tidng theadyanddancal torque
protrusion length of the witing | ead fromthe pipe

end can be kept t . .1.0045 ;
cancel fFpd enth 7 S BC ol WP TG Gb8RSTERTT ogd o L e

rotor 6 through the support nember 8. Thus, when the
a fronwentl iged eddths tsubjecredcedlene T ondtd gval wb st Of the
the pipe end is also subjected to the rotationa

above-TDYEIBM $hiblag lhs serthad thhe phpecendignandudthien of the
witing |lead rotate together. [0046]

'~ Therefore, it i ossi bl Lve 1 h -
apove-TRE-GrT ST 6R § SRR GP CCHD “aPrEEns T Shd B arrdd Ag ="
_ froma base nenber or the pipe end changes each ti&e
is premeutdhefumebfiosl §repenbi§edehecttt INTdORT BFFPRY °-
whenwriting |ike themechanical pencil shown as the
ropagconventional exanple. Further, the Iead can be
prevented from bei ng broken due to the | ead scraping

at the pipe _end, ' j hang i ]
the Gt ston o e

~ pipeend and it is also possible to solve the prabl em

is mtemmseth%eivsaﬁﬂt%%ﬁﬁ?@é’@‘%“%h@ﬁ?@dfoﬁﬁfsgc?%itﬂﬁ Clfjggnember
| ead. [0047] In addition, wth application of the

18, thbiascdorsriohcthen of the above-mentioned rotor is prevented

from,beimg transmittetho therabove—mentioned'spring member, and it
is possible ﬁo soive the problem that back torsion (spring torgue) of
thespringnember]i%occursenxiplacesEﬂlobstacleixarotaticnoperation
of the ;otor 6.

[0049]

Further, in the illustrated embodiment, as shown in FIG. 3, an
annular groove is formed aiong a circumference side of the torque
canceller 17, and an O-ring 19 made of rubber is fitted into the groove.
When the torgue canceller 17 moves backward with application of the
writing pressure, the above—meﬁtioned O-ring 19 slides on an inngr
circumference of the above-mentioned upper cam formation member 13 .and
acts so as to function as a damper.

[0050C]

In other words, during the above-mentioned cushion operation
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above-nentioned coil-Iike spring nmenber 18, the
cylindrical torque canceller 17, which noves forward
the rotor 6, generates a slide between a front end
face of the torque canceller 17 and a rear end face
of the above-nentioned rotor 6 and acts so that the-
againstotrad banal femid @f ohetdrer abprenhentlitorbdwnotorl. 3, there
generated by repetition of the witing action is
arlsesp%%ve%g Sg "Ul%@t@?c"’ngr tw gnsint fiedh tQ ithey s PrdRa eaheroblem
048] I n other mords since the torque
cancel |l er 17 formed_cylindricall 5! terpo a
in badbksswedl -t hehaboas: meRFPonkd Tot or lé and t igrfﬁgarrange
menber 18, the rotational notion of the
along @hoveumeationesl rGtdor of $:her evegtedancemibeihg allowing the
transmtted to the above-nentioned spring nenber, and
above;%gnf§oﬂg§sﬁgﬁﬁeEo sohvei the priehl emyt hatebaek t@é@u@@ the
pring torque) of the spring nmenber 18 occurs and -
pl aces an obs tacle to rotation operation of the rotor
above~gent e} PLoPLem- Eyrther, in the illustrated
enbodi ment, as shown in FI G 3, an annul ar groove is
[0051F or med anng a circunference side of the torque
cancel ler 17, and an O-ring 19 nmade of rubber is

frint £ &gk 4 1740 Ehetlgé Qe e BaNetinel in@irques canealiver akkgdve, it
noves backmard with application of the witing

is arrafr ess ;E%%%é%gg%rgd t I On C%Ln e{ﬁ(—pg }glﬁéllggﬁ 1@l ected

fione upper cam
formati on nmenber 13 and acts so as to function, as
with tamperr § GO50Rchntint RéPVRHRROT TR Bhas the iftermediate
' above-nenti oned cushi on operation

"member. However, if cnes equivalent to tha pipe end 7 and the_pipe
support member § are formed integrally so as to be directly connected
with the above-mentioned rotor 6, the protrusion length of the writing
lead froﬁ.the pipe end can be kept constant, thus providing similar
cperaticnal effects.

[0052]

Next, FIG. 6 shows the whole structure of the mechanical pencil
provided with the above-mentioned function, and its second half is
enlarged and shown in FIG. 7. Further, FIG. 6 illustrates a left half
portion in section with a side elevation and FIG. 7 illustrates it ia
section. In FIGS. 6 and 7, like reference signs indicate like parts
that are typically shown in each drawing as already describea.

[0053]

As shown in FIGS. 6 and 7, a knock bar 21 formed cylindrically
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agai nst the bias force of the spring nenber 18 shown
in FIG 3, there arises a feel of "clatter" or
"“click" when witing, |eaving a problemin bad
feeling. Then, as shown in FIG 3, the O-ring 19 is
arranged along a circunferential side of the torque

is accSARSEd & pliwedh W Pgal he 1abere- Metd oned «ddnpese 3 inside
~ function which is used to reduce the above-nenti oned

robl em [0Q5 n additi [ r.r
the reGi gt Rbi act HeSeAYHE Lse 1t 1 SPeiREel FhEr fharoe
pipe end 7 for guiding the witing |ead is connected
to be hildded hearotiol a6 +hs SUGhtt #lec FIOFE 160 PP At CHeiFdit 1§ dgRembear
the internedi ate nenber. However, if ones equival ent

22 arrkQgd D@ cRkREnENG <A rasad the-tpidpecs upposbovemart iSnares topper
orned integrally so as to be directly connected wth

f
t he above-nent.i.oned r 6, t ' ' h.of ;

16 ans G JPRLFAETLLGNGT T OLAL e LUE BE ELUSLER LENOLICPT e
constant, thus providing simlar operational.effects.

body 2p@asephich a cliext3 i GIteIshbiug TRt & setucrirorton
of the nmechani cal pencil provided with the

of theabowe- E@'m&hﬂéﬁdlfU@Cfibﬂj@d ahtk o tishes épaiyd cyabhdes 1 and the
enl arged and shown in FIG 7. Further, FIG 6 '

above—én}eé%%%rgéqﬁo%kl gLL %aég M\;érﬂﬁd Pr&EGELORuME h @wards the

e-elevation and | 7 illustrates’it in section,
e ool o K5y SHELEnCE, LGS, AL ORLE L KPs e

al ready described. [0053] As shown in FIGS. 6 and 7,
the cyaikBaeekbbay 23a faor nédweylinndTiccalll y

[0054]

The rear end portionof the above-mentionedknockbar2lis arranged
toproject alittle farther thana rear end portionof the above-mentioned '
cylinder body Z23a, and an eraser 24' ié accommodated in an inside space
at the‘rear end portion of the above-—mentionea knock bar 21. Further,
the knock cover 26 which constitutes the knock part sc as to cover the
above-mentioned eraser .24 is detachably provided so as to cover a
perimeter side of the rear end porﬁion of the knock bar 21.

[0055]

On the other hand, as shown in FIG. 7, a writing l'efad feeding
hole 27 having a diameter smaller than an inner diameter of the knock
bar 21 is formed immediately before the rear end portion -in the knock

har 21. &s shown in FIG. 6, it is arranged that a front end portion

of the above-mentioned feeding hole 27 faces a rear end pertion of the
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i s accommodat 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 portion by a coil-spring
menber 22 arranged between a rear end portion of the
- above-aReVevhBAtlRREed StOPPET tdthardatde kngek dar Inhtseldr. words,
' Further it is arranged that a cylinder body 23a in
h cI|p [ t l.Ly
n thlpsno‘? ANk héﬁ f?/é‘gy £ J'QJ %??tr%%ﬁﬁlt%?ltﬁ;gomecmd
body cyl i nder and the above nentloned knock b ,
with the BP@‘&%TW%’EFW BRECKUBRhG 1t SWar 8PRFREFar 52‘8 fos: tion
side of the body cylinder 1 by a step portion 23b
of thd ebaed-hasidmddeyaqyld.nder body 23a as shown in FIG
7. [0054] The rear ehdportion of the
0056?bove nment i oned knockbar 21 is arranged to project a
Fittle farther than a rear end portlon of the
above-nenti oned cylinder n _eras £ th
g a%%nﬁﬁ@‘é?e&tﬁﬁl%rensﬁg?nspﬁ%ee gflo? e FEAF éﬁa © ©
, portion of the above-nentioned knock bar 21. Further,
- above-tleetknoedk knoverc26:mAbcls constdd ates 1t tiensekhparithe front
: so as to cover the above-nentioned eraser 24 is
end pogfiaﬁ hablye REOVEARIN 80088 rRc8OMEM A cPRT iBREer i rfid8butment
e rear end portion of the knock bar 21. [0055]

t he ot hand, | e
w3t <Gt 0N €9 Harinb o8 B aF &l FBF CCHA o 0k be

i nner di aneter of the knock bar 21 is forned
21 so asedimatreie biefot @tphfégﬁe%rfoév‘iér@oﬁftall@ﬁallﬁlflﬁéi%é@l%tment
bar 21. As shown in FIG 6, it is arranged that a

Therekﬂéﬁ' opt gng-pordd amek, t hee aboveac nenbirenetbfeedi ngdheberates
7 faces a rear end portlon of the above-nentioned

to ingn ChR ROLAPS, S 0 e o8 BB HRRAG 110 AET HOLdReasing

the"l ead orage
mechani cal | y connected with the above- nentloned knock
the abbae zzqnmﬂegfebapatc@pewttu@@ pba¢ tiner kopat e s retreated Dy
above-nmenti oned gap G
action of the spring member 22, and the knock bar 21 is held by the

step portiofn 23b formed inside the cylinder body 23a which supports
the clip 23.
[0C57]

According to the embodiment as described above, since the gap
G is. formed between the front end portion of the writing lead feeding
-hole 27 formed on the rear end side of the knock bar 21 and_the rear
end portion of the above-mentiocned lead stor;ge 3, the rear end portion
~of ‘the lead case 3 does not impact on the front end portion of the
above~mentioned feeding h.ole 27 in the case of the retreat operation

of the chuck 4 and the lead case 3 when writing. In the presence of
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[ 0056] In the above structure, when the knock
operation of the above-nentioned knock cover 26 is
carried out, it acts so that the front end portion of
t he above-nenti oned feeding hole 27 conmes into '
abutnment with the rear end portion of the | ead '
the absteragetbrdit gaghGt hehknodktbar odewd iasn pé timeH selfecase 3
| ead storage 3 forward, nmintaining the abutnent.
causedTQ§feQ%3 5o desteidbed APovesatigahuek v MMeSnism is not
forward and operates to inch the witing | ead out of
the pipe end 7. Then, on.rel easing the
transm&ﬁ%@@-E%n?@%ﬂ@ﬁ“?ﬁd%?m%béﬁafﬁgﬁf the knock bar 21 is
retreated by action of the spring nenber 22, and the
[0058knock bar 21 is held by the step portion 23b forned
i nside the cylinder body 23a which supports the clip
23 ot 0057 rds, everfSEOiHH REctR dRerembodi fdt«asby a finger
descri bed above, since the gap Gis fornmed between
' the front. end portion of [ L l.ea [
esc., Yot E090H OF MEGLN e 887 i 1 a6 Lo R ook Bart-onee
. 21 and the rear end portion of the above-nentioned
rotatipeadl dtioragecanisie theanobneh9reAci St St ed dhdscreesible
- 3 does not inpact on the front end portion of the
to soldbave- peabi aneth-freedtags had ec2ition tdfetbadecalk ¢breer 26 may
retreat operation of the chuck 4 and the | ead case 3 '
. when iting. | I e t - nent i oned
place Sgpoegﬁ?%%??% ggﬁ%ﬁ%g%gﬁgﬁggndg V?Hggfeag%gase 3
caused by the above-nentioned rotational drive
[CO5%hechanismis not transmitted to the knock cover 26
side.- [0058] In other words, even if the
Furtheknockrigovem 26 iise rabbatedehyianéd nger Getaay ol e the problem
' rotati on operation is not transmtted to the
that tﬁ%o¥ n JE. I{Qﬁﬁgh%oéﬁBﬁéwﬁﬁnéﬂdﬂea reehantsm tdviddRechani sm
e lead case 3, and it Is possible to solve the
probl em_that excessive rotati.on of the, knock cover .26
for roedtitdd Yandobstel E%{eo e 1 a{?%cgaﬁsdlﬁ;%\?gped when  the
' nmechani sm_ - :
above-mentiocned knock cover 26 prejecting at the rear end portion of

the body cylinder is in contact with something.
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[0059] Further, formation of the above-nenti oned gap
G can solve the problemthat the function of the
above-nentioned rotational drive nmechani smfor
rotationally driving the witing |lead is stopped when
t he above-nenti oned knock cover 26 projecting at the
cLaIMsr ear end portion of the body cylinder is in contact
with something. CLAIMS [1] A nechanical penci
L to S|P htd Yeriting lead
Rt i et R
so as to inch said mwitin%_lead forgard,.inghich o inch
by reciarecahik ofs? HEEMPERVACEi A Bod§ ¥ yIindert- 89 %% -© ¢
- to be rotatable about an axis in a situati on where
said wthe mhuekd giaspsds aid wiiichi srgid ehdgk d srivtlat wophfn said body
drive nmechanismis provided where a rotor is
cyl indestLgated and npvedyhar wasg: by Wi &ingaps essa @ordlhere the
said witing |ead through said chuck so that said
rotor is rotationally driven,. an ot ational .mot]
chuck gasps R+ OVbr 49 { Fafsm t ?%agdjto&aga#rdlv\f\aﬁr? Cfr}lnagnJ1r1';'gﬁaiolsogrOVlded
through said chuck, characterized in that . a -
where pi petendidf artgertderdgasditoved tiorgardaely ard tdmcapgegsure of
to project froma base at a front end portion of said

said wPPhFYLLRdR-chenat s angedckasd Dher back ol 1heotationally
retreat and forward novenent of said chuck so as to

_ nove in the sane direction, and : .
arsvery R R  TOFERERE R St B L Fec P oy bt ped writing
gener ated between said pipe end and said witing-|ead

lead thmooghj amtdiomakit rhehedteriagt andtior ward novenent
of said chuck. [2] The mechanical pencil as clained
iNpehaididliof banasher szed wri ti hatl esal gnpiapeaapgddit project
connected with said rotor through an internedi ate
nenber_.. 3]_The C i cal. -p i b, ' i
Erom agPATmAL “oRaPRotar TEd TRt RatT5al BT pel shy 5 T crraneed
“connected with said rotor not via an internediate

to intggppek with the retreat and forward movement o said chuck so
as tomove in the same direction, and arranged such that relativemovement
in an axial direction may not be generated between said pipe end and

said writing lead in conjunction with the retreat and forward movement

of said chuck.

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

saidpipe endis connectedwith saidrotor throughan intermediatemember.

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

saidpipe end is connectedwith saidrotornot viaan intermediatemember.



[4] The mechanical pencil as clainmed in any one of
clains 1 to 3, characterized in that said rotor which
constitutes said rotational drive nechanism sfo 'Led.
into the shape of a ring, first and second cam f aces
are respectively formed at one end face and anot her
[4] TeRBOndacmiafalt hendtiorsi nlahnadi at aiy ectd o, caagus 1 to. 3,
first and second fixed cam faces are provided which :
charac% Eéé%&ﬁﬂgﬁ% d%hf@kgtgpg}{l@ﬂEbﬂg%[t&t‘.éj@s%?d astioidatedrive
Irst and second cam faces respectlvely,
said first camface in the r ot [ £
rechan B\ ghEFRES Jai5th HERELAPER ahd LB nad Th THY SEFIn CPE Toe
fixed cam face by retreat operation of said chuck by
are resaycofvsby dfommidd rg pressud efacandrthenglcondreafrracel the
in said ring-shaped rotor is brought into abutnent

rotor %tahl %anﬂeéiwfdh sahd §§J§&§H‘@nﬁ| X&ebrcami kage-y faces are

rel eaS|ng saidmwitingpressure and t he second

d rot id
provicfarurLrie S AGEACES Wi G NALY pHadE enPriecy i 80 face

relationship with respect to one tooth of a camin
said fiihetazndl sefomttdéon fares, sire@REFBAVSMISTr e the first
dam face on said rotor side is nmeshed with said first

fixed ream-f age, rand therd rShgcampagersvsaisdotrotoht into
side and said first fixed cam face are arranged to

abutn&p& Hﬁéﬂt%% $@ E%E gk@%'f i%éMt§ACEe§969etreat

e camin e aX|a Irection in
situation mhere t he second cam face on said rotor

operatdiodecd samdshed: oy Vasabd s¢d ForEr- FineBr e 2P Fcnd t[h§] second
The nechani cal pencil as clainmed in.claim a4, ,

cam faebalaGl8rd z€dgb¥haped rotor is brought into abutment with and

meshadwith saidsecond fixedcamfacebyreleasing saidwritingpressure,
and

the seeond cam face on said retor side and sald second fixed
cam face are arraﬁged to have a half-phase shifted relationship with
respect to one tooth of a cam in the axial direction in a situation
where the first cam face on said rotor side is meshed with said first
fixedcx#nface, éndﬁthe first cam face on said rotor side and said first
fixed cam face are arranged to have the half-phase shifted relationship
withrespecttxaonetoethcﬁfthecamjjztheaxieldirecsionjj1asituation

where the second cam face on said rotor side is meshed with said second

fixed cam face.

[5] The mechanical pencil as claimed in claim 4, characterized by
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conprising a spring nmenber for biasing the second cam

face of said ring-shaped rotor into abutnment with

said second fixed cam face and bringing the second

cam face and the second fixed camface.to nesh with

each other in a situation where said witjng ressur% ,
comprijsd nPePeAREHRY [ e Tfgc RaRSLEr pBRACTFCIE angf égci RT said

claimb5, characterized in that a torque canceller
ring-siaipeld kS:dorired ephitndniccal ty smidi gerendt £8xed slanddace and

between itself ‘and a rear end portion of said rotor '
pringing LM %Eggﬁa%ﬁﬁ%\éﬁg%r}&@héeﬂcc@ﬁdf%& eR ©fcSabtesh with

rotor and ‘said spring nmenber so as to prevent the

rotational notion of said rqtor from bei nsgS .
each atpghsit £ et E4 S "EFriengatentier - N9 pressure is released.

[6] The méchahical pencil as claimed in claim 5K, characterized in that
a torgue canceller which is formed cylindrically and generates a slide
between itself and a rear end portion of said rotor is interposed befween
the rear end portion of said rotor and said springmember so as to prevent

the rotational motion of said rotor frombeing transmitted to said spring

member.
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