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 witi-ng | 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 nechani cal i i.S,-not used in a situation
where a body cylindgg%?ﬁEggﬁgéﬁ icular to a witing

si de %pa e), but used in a situation where the body
MECHANSIAIR gﬁ%ﬁ 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 line
becones bold as conpared with that in the beginning,
TECENKIMceTER® witing | ead nmay | ocally abrade as the
writing proceeds. Further, not only the drawn |ine
[ooo1ghanges in bol dness, but also there arises a
phenonenon that the drawn |ine changes in thickness

2w lbne beeOAESohNLR) 2 88s the AMel-hBAiPEICBEHS 1 which
since a contact area of the witing | ead changes with

caﬁ r#ﬁ?%%e%tgygﬁgﬂgbﬁ%ghiqgéihqg'lE9893$ wr'%%n%ﬂ%9é9§ﬁre.

VOI ove- menti oned proble

| L is carriedoutw t ht hebodycyl i nder bei ng
BACKG#&%@&E%Q'then itispossible to avoid such a problem

that, as descri bed above, the drawn |ine
[0002 -

inthecaseofwritingwithanmchanicalpencil,itisgenerally
often the case that the mechanical pencil is not used in a situation
‘where a body cylinder is perpendicular te a writing side (pége),
but used in a situation where the body c¢ylinder is scomewhat inclined
to the writing side. In the case wheré the body cylinder is thus
inclined for writiné, there arises a phencmenon thét a drawn 1line
becomesbéldascomparedwiththatintheteginning,sincethewriting_
lead may locélly abrade as the wfiting'proceeds. Further, not only
the drawn line changes inboldness, but also there arises a phenomenon
that the drawn line changes in thickness {drawn line becomes thin)
as thé writing proceeds, since a contact area of the writing lead
changes with respect to the writing-side.

[0003]

In order toavoid the above-mentionedproblem, when the writing

iscarriedoutwiththebodycylinderbeingrotated, thenitispossible

to avoid such a problem that, as described above, the drawn line



becones bold as it is drawn, since a sharper side of
the witing lead rotatably is in contact with the
page when witing. However, when you wite down wth
t he body cylinder being rotated, there arises a
probl em n that operation, of reE&%:ding t.he bgd h i
becondy, IFcdersi & °r bGUFFBER whi 1 e-T o WATTG JprGcabdble writing
| eadi ng to considerable reduction in witing
lead refthiebéticys Jroooafact with |the RS CEHE Wit & InotHowever,
I npossible to wite down by re-holding the
when ybodydykidwerwand thettatdngy 1 inder hesnepwites egariiere 4pises
the case where exterior of the body cylinder is .
aprobf@r MeenEe e reyiiditsf eathoHowvey ehe bodytdhe icalse iof redreired
mechani cal pencil whose exterior may not be

while @Yl RLi-¢al apd-uwbihsh Mayqhey desianeddbeahaveraduction in
projection’in the mddle or which is a

.. . Side-kn -type nmechanical pencil, it is difficult to
wrltl%ﬂﬂ%ﬁ?%%%%ép ol ding the body cylinder to be rotated in

_0004? stepwi se manner as descri bed above. [0005]
[ Fn order to solve such a problem as described above,
pat ent docunents 1 and 2 etc. disclose a nechan

: cal .

FEnklRt &ercgngel ISUBRT RO SP 1N GCke BT tgr FRpT g%e"%ommg

witing lead may be retreated by witing pressure,
the bodpdewavidry andorathohad idr ived recRakisSnEnhi dF Fhe case

above-nentioned witing | ead together with the
where abeoeeimenbioned chagkeysigtadua |frmetatedbbycwaynadfical.
the retreat operation. Patent Docunent 1: Japanese _
Howeverat ent the. 388237 2 IPatRith ICiHTe plenii 1) apanesexPat enit may

No. 3885315 DI SCLOSURE OF THE | NVENTI ON Obj ect of
not bet E?liﬁ&?g&éf’r‘and which may be designed to have a projection
in the middle or which is a side~knock-type mechanical pencil, it
is difficult te write by re-holding the body cylinder to be rotated
in a stepwise manner as described above.

[0005]

In order toc solve such a problem, as described above, patent
.documents 1 and 2 etc. disclose a mechanical pencil arranged such
that a chuck for gripping a writing lead may be retreated by writing
pressure, and having a rotational drive mechanism in which the
above-mentionedwriting lead together with the above-mentioned chuck
is gradually rotated by way of the retreat operation.

Patent Document 1: Japanese Patent No. 3882272

Patent Document 2: Japanese Patent No. 38853105



[ 0006] Incidentally, in the mechanical penci
di scl oséd in the above-nenti oned patent docunents 1
and 2, it is arranged that by knocki ng a knock cover
provided to project at a rear end portion of a body
, h or gripping the witing lead is
DISCI&ﬁ%b@QqﬁJFﬁ% ENgﬁﬁ%gg®kmard so as to inch thg writing
~ lead raduall¥t In other words, it is arranged that
Objecﬁtﬁilé% Leys8TER™hi ch the witing lead is
accommodated is connected to a rear end portion of
[000etthe chuck and the knock cover is connected to a rear -
end portion of the |lead case so that knock operation
may e rtcmansni tiredche tbehehdcklt beough thedleggd in the
: case. [0007] "~ According to this structure, the
above -KRQGK LRWehatksneonpechedtEnl egiald y iw tils theachuckthat by
through the | ead case, the knock cover therefore

knockiBy &S H@Elﬁm@égePaﬁPO‘@iH@dt@@ pP¥d4d g dread reelr ealiSportion
according to witing operation. Further rotation

of a bci?of%tia/ﬁl OHFgf tthhee c%'[l% kft?ﬁ/#l% V&@%@E‘t@ﬂ%dlead is meoved

ional frive nec anls Junctlon wth.

retreat operation of the ad i ty

Corwanthap e KNG LOUbF Satt 1o o T Tedd YIRMELEY.
Therefore, when a user rotates the knock cov &

other ggafp e)t éRCREEFVERY MRt tPEnGRFE I 56t &1, R0t tt (‘?n‘ﬁfltlng
notion is transmtted through the chuck to the

lead ipctatdnmmalatedd Yo erevheniistoThusart Hef @oFitiieasch the chuck
problemin that it may place an obstacle to the

 and theokabtenadverdiisveocnrehaniisho Rurteher sndheprthen of the lead

above- menti oned knock cover happens to be in contact

case SWE%@QH@EBI%IEQIJ.&J et kyehymwbeadtthetweidhugk tsrough
perfornmed in a situation where the knock cover is

. the lé%? d.ntentionally, the function of the

ove- nentloned rotational drive nechanismis
t opped, which nay be a factor damagi ng the
rotational drive mechanismin sone cases.

100073

Acceording to this structure, the knock cover i1s connected
integrally with the chu-ck through the lead case, the knock éover
therefore moves backward each time  the writing lead retreats
according té writiﬂg operation. Further, rotation operation of the
chuck by the above-mentioned rotational drive mechanism in
conjunctionwith retreatoperationof thewriting leadis transmitted
to the knock cover as it is.

F0008]

Therefore, when a user rotates the knock cover {for example)
excessively by & fingertip etc., rotational motion is transmitted
through the chuck to the rotational drive mechanism. Thus, there

arises a problem in that it may place an obstacle to the rotaticnal



[ 0009] - The present invention arises in view of
the problens with the nmechanical pencil disclosed in
t he above-nenti oned patent docunents, and ains at
provi ding a nmechani cal pencil which is provided with
a rotational drive nmechanismfor gradually rotating
ditihee abevteamiemt.i ondairwhietti ng'hlegadtiy sagvefrert vagd knock
oper at.ion and forward mopvenent .of .the writing |lead by
“The witing r eur 8° and whiglhn Shive (N progiZm
altdeataanvebst atke muye beripliaced 4 dhedretdatironal situation
drive nmechanismin the case of, the excessive rotation .
WhGEEr At on At i E4VES tlﬁeat}{f‘ﬁc?ckl%%trl,o“c?fl entithetunction
ofkKNoge CoyviesvdhapRensoddy berdihGiontact witve samthiMitn  is
or alternatively when the witing is perforned in a
steipPgal | ot ifler &levhebPRnotk fesver | Saprasped.thveakgtabional
@39V O LAE T ORI £BFe (00401 In accor dance wi th
an aspect of the present iInvention, there is provided
[@0f&@cdhani cal pencil arranged to grasp and rel ease a
writing lead by reelprocation of g chuek provided Lo .
a body é§||n er S0 as to inch the above-nentioned”
wiwthi ttiheg rleeadnfeanapencin whschotbe abovkemebbireneentioned
chuck is held within the above-nentioned body . .
PatyPitnder 85 h8” t 8"He 2 115t 4F abl 8VADLLY %nm%‘ili%ni‘r%ala pencil
whilchuai 4 op-whenedt hei whuek aspsdhe above- mati.oned rfor
witing [ead, a rotational drive nechanismis
ITgFYLdEd rRireFeng rroraiy e enéaregdand irdRad egtnard Way

by 1t4ng t -ﬁ@&@ d It N Ly
Oﬁ(ﬁ%¥%£$gu8 éfigﬂggo%éﬁngﬁ?ﬁgﬁég c uétggg ? asﬁihgwrltlng
leaboviey menitd onedtiogorrrssswotaat i endl | yhideh veran andlve the
r [ [, noti of the ove- Loped rator is .
o R T PHE BB bue Rt T sr T L LRy W EagtStational
drt kreougbclidvei abovier memtei onede choitk,theharaeckeriized tdtation
t hat .t he ab&ve-nentioned mwi&Ln | ead i s inched
OPPOFARAPE BYPLrEfsHiG t Thg KABE dP4ti o of "Y khBEK Kknock

coR8kl hepbbasabave- neati eped chuektt NRQWBh adm@athing, or

storage disposed at a rear end side of the ,
alipevet wenty onedn chbek "randrd dépdeathiosmepgarit i3 situation
whbQLMBAe al, a0y Losation alonga knock operation

transmtting path between the above-nentioned knock
Mepast fandSehel mboves mamkdlemed chuck so as to transnmit

[bB§ tnock operation of the above-nentioned knock part

to ? e above-nentioned chuck and inhibit rotation

operat aonotdombevhght sansspétedof [ 00 lpresent invention,

t hat ,case, in @ refeﬁred erbodinent, it is arraggfd
thehat P hBIPEAICSt Br BGER PRI GE t aRTET t o EE FEH ify 9FesP and
rePeEEE 08 WFithey abexg- Bentiengtoehtitdn and 4 hehuck provided

__above-nentioned separation part is fornmed between a
Inr gdr QY p&Pe-iaRest FRe abovie? memTon&l el e et grafel oned

wr@@gnﬁhﬁeg@ofgfﬁgﬁéjofﬁdwﬁfgﬁktﬂ@r5bo$éuméﬂtioned chuck is

. held within the above-mentioned body cylinder so as to be



In addition, it is desirable that a gap distance of

t he above-nenti oned separation part is set as a

di stance whi ch does not disturb retreat operation of

the rotor through the above-nentioned chuck by

witing pressure of the,mwi%Lng Iead.f{001 L s the
rotatafdeePBPEEIRRMOT Meht 6f TPRELSBoVRS hentioidyck 9-asp

rotational drive mechanismis such that the rotaor ,
above -weindH coens ti tiftier t head ot at itoalt i@PPve Hedfaflemhast st 13

formed into the shape of a ring, first and second cam
provideal ehearear espect ivetyt forped atd onveehdoraesdapy writing

anot her end face of the rotor in an axial direction,
pressudd b sthand asecendehitxetecamit-aceagar eecadr angedugn  the

t he above-nenti oned body cylinder side so as to face
above-G takower Meptipneds f idist: andesegsiongk camdiagest rotor is

respectively, wherein the first camface in the

.above- ment | oned. r i ng- r o # oL Qent 1 d
rotatlgﬁl&;iggggr%mv e koL %ﬁﬁgﬁ‘&%‘gl REOL o} So PHORIBE LB Qent ione

an w th the above-nenti oned

rotor g%gsgé%ﬁgg%ga@%ﬁﬁ%ﬁ %héﬁge/et—geear%%igconeeraatﬁr%%i%fg Eggd through
above-nenti onedwiting pressyre, .and the second cam.

the abqRengTH ke BHovek n’éﬁF‘FéﬁéarFFﬁS-’ﬂ%gﬁéﬂtlF%FBPV%mentloned
brought into abutnment with and nmeshed with the ‘

writirgbovednentimried Jegord & byelrenfmi aEE By rEikegbprgtion of
t he above-nentioned witing pressure, and wherein the

a knocsepand camhaceborethenaboved nentdlondd ovgtor spdé ahdrage
t he above-nenti oned second fixed cam face are

disposld anged 4@ have aibel rphase ashivkt-edntebatiionshtp, and a
with respect to one tooth of a camin the axia

Lrection | ' ' the {id:sd Lamobacep@hation
Separ%ﬁﬁg%a%ggg-%gﬁ?ﬁgﬁgg%%%?%?Mgﬁggtis nesﬁé% W th thep
above-nmentioned firs [ C ' f.iES :
Eran s B PR BBBvEL et Bt of ot o 8 “and Ereoe h
: above-nentioned first fixed camface, are, arranged t
above1¥%ﬁ§lPﬁ§dh5PF95H§%é“%ﬁpffﬁﬁn?%}%ﬁi5%§H96kmf9%rré§%%gF the
" to one tooth of the camin the axial,diric%io ina ...
above-gieridones Whetle PR SeconcRaARF TATR Ui ghenuck and Inhibit
above-nentioned rotor side is neshed wth the
rotatigboveenentioondd osedeid of icxed séamtfdee. [00141 In this
case, it is desirable that a spring nmenber is
[oo11provi ded which biases the second camface in the
above-nmentioned ring-shaped rotor into abutnment with
tiheraheves senti-onedr sesppdd fdmedi ieamif,ace andhhainags that
the second cam face and the second fixed camface to

the 1%%%“ i th each othar, i@ shtuati-@arwhel® thecion of the

ve-nentioned witing pressure is rel eased. _
above-mentioned chuck and the above-mentioned separation part 1is
formed between a rear endportion of the above-mentioned lead storage

and the above-mentiored knock part.

[0012]

In addition, it is desirable that a gap distance of the
above-mentioned separation part is set as a distance which does not

disturb retreat operaticn of the rotor through the above-mentiocned

—

o



[0015] Furthernore, in addition to the
above-described structure, it is desirable that a
~torque canceller which is fornmed cylindrically and
generates a slide between itself and an rear end
portion of the above-nentioned rotor is interposed
ChUCkH@YWE%HIWHbFFE%*“@%HCﬁoﬁ®|oWréFlPﬂe536§Ve nent i oned

rotor and the above-nenti oned spring nenber so as to
 [001Frevent the rotational notion of the above-nentioned

rotor frombeing transmtted to the above-nenti oned

SDP 8 ge pread eno o BERECT oG HEHED & WYENTI AN rfob1efational drive

According to the nechani cal pencil having the

mecha@bayve-deseni begd: atd uetienewhwehhcapplitoatéonhef rohetional
witing pressure, the rotor noves in the axia

drive gn LRG lgﬂ S0 bhatqt Dee f idhet skape faace ofnd, heiketand Second
rought to nmesh with the first fixed camface, and is

camn f% éteCt ed Lo rot 9%59”@ A &@Dﬁguéﬁ@efacésaﬂch%nother end

i prelsure I's*“release e rotor returns to

e origina ositio and then o L +S

tace ofr FRg X rséeg% a@%ﬁﬁ 3&&98%1%9 rno %J‘%%o %é(gh c%nﬁi Fixed
the second -fixed cam face so as to be, subje

cam fadrs raéteaﬁﬁéﬁageﬁloppoﬁhﬁnab?‘ﬁ%‘%%l?ﬁslod?erdeift d& Cyiﬁnfjﬁé‘ side
rotational notion of the above-nentioned rotor

50 asototﬁecwmmmﬁn@hﬁvﬁﬁmﬂﬁiMQﬁQQ%ﬁ%ﬁﬁqt%&ﬂt%e@%%de?Wlh@cesf
| ead through the chuck, it may be possible to prevent

respediheyd Ogalwledsi cuheoffjtﬂfret wrdnt ifegel ead thec abdivegmeptioned
the progress of the witing and to solve the probl em

ring- éﬁ@ée& he:thi ckresuOf: ands awntnote andh thel hekdnessith the

the drawn |ine may change badly. [0017]
above-mentioned first fixed cam face by retreat operation of the
above—ménti‘oned chuckbywayof the above-mentionedwritingpressure,
and the second cam face in the above-mentioned ring-shaped rotor
is brought into abutment with and meshed wi;th'the above-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
to have g half-phase shifted ;elatiomship with respect to one tooth
of a cam in the axial direction in a situation where the first 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-menticned retor éide and the above-mentioned first fixed cam
face are arranged to have the half-phase shifted relationship with

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

where the second cam face on the above-mentioned rotor side is meshed



Furthernore, the separation part is formed at any
| ocati on al ong a knock-operation transm ssion path
fromthe knock part to the -above-nentioned chuck
preferably between the above-nentioned knock pari and
the rear end portion of the |lead storage attached to
with thbezishueknesoidhat sheondtBiieh GPerdicon is
inhibited frombeing transmtted at the separation
roglspart. Therefore, it may be possible to solve the
problens in that an obstacl e caused by excessively

%QF@H@QaEQ?_i@Q%‘@@&Nﬂbﬂé tRh8cedpk ont henitatrat & grralvided
rive mechani sm the knock cover happens to be in

which ﬁqnﬁte?scéhy ster}:o%oc?%glm A9 c 3Rd; R0 a%%%aﬁléﬁtﬁaﬂé@d:i\ﬁ@eﬁsha.ped

ng I'n a si ation where the knock cover is

grasped is placed to the rotati i hani :
cotor PEBELehE R GEEE L% gL dui v apehapiaecr roce

separation part is forned '
and br MRk Aot SO Fof “CRCH g PENEE T g o o dan e =7
. reliably transmtted to the | ead storage and chuek ...
with estdeothenuigh a Ivé AFGIEMERETENEd s PAY TIP%Ihtjp%ﬁ'?& writing
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0019] FIG 1
pressuk8 aspeespestive view of a first half part (partially
broken- away) of a nmechanical pencil in accordance
rooisMth the present invention. FIG 2 is a fragmentary

sectional side elevation simlarly

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 the rear end ;;ortion
of the above-mentioned rotor and the above-mentioned spring member
s0 as Lo prevent the rotétional motion of the above—me.ntioned rotor
from being transmitted to the above-mentioned spring member.
EFFECT OF THE INVENTION
[0016]

According to the mechanical pencil having the above-described
strﬁcture, with application of the writing pressure, the rotor moves
in the axial direction so that the first cam face ofrthe rotor 1s
brought to mesh with the first fixed cam face, and is subjected to
rotational motion. Further, as the writing pressure is released,
the rotor returns to the original position, and then operates SO
as to bring the second cam face of the rotor to mesh with the second

 fiwed cam face so as to be subiected to the rotational motion in



showing the first half part. FIG 3 is a fragnentary

sectional side elevation further show ng a rear

portion of the mechanical pencil. FIG 4is a

schematic view for explaining, in order, rotational

drive actions of a rotor enployed in enbodi nents as
thehewnei di FeEGiod. t 0A8. t Grobat somakohererl oV dve farove-

wefLPb R kS (R LONE, LRSS 00 LR LPE i
trehggi et eyatbonnshow ing ridhel edhol ehssugict the ichuthe it may
bepEiL%E%%% %gyogkgggég %ng%gégfqgﬁ%agiéﬁ gf the writing
lead according to the progress of the writing and to solve
the problem that the thickness of a drawn line and- the
boldness of the drawn line may change badly.

[0017]

Furthermore, the separation part is formed at any
location along a knock-operation transmission path from the
knock part to the above-mentioned chuck, preferably between
the above-mentioned knock part and the rear end portion of
the lead storage attached to the chuck, so that the
rotation operation is inhibited from being transmitted at
the geparation part. Therefore, 1t may be possikle to
solve the problems in that an obstacle caused by
excéssively rotating the knock cover 1is placed to the
rotational drive mechanism, the knock cover happens to be
in contact with something, and an obstacle caused when
writing in a situation where the knock cover is grasped 1is
placed to the rotation drive mechanism.

[0018]

On the other hand, even though the separation part is
formed as described above, the knock operation for iaching
the writing lead can be reliably transmitted to the lead
storage and chuck side through the zbove-mentioned
separation part.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a perspective view of a first half part

(partially



FIG 7 is an enlarged sectional viewsinmlarly

showi ng the second hal f part. DESCRI PTI ON OF
REFERENCE NUMERALS AND SI GNS [ 0020] 1: body cylinder
2: base 3: lead case 4. chuck 5: clanp 6: rotor

broken-away) of a mechanical pencil in accordance with the present
invention. | |

FIG. 2 is a fragmentary sectional side elevation similarly
showing the first half pért.

FIG. 3 is a fragmentary sectional side elevation further
showing & rear portion of the mechanical pencil.

FIG.4:ksaschematicviewforexplaining,inérder,rotational
drive actions of a rotor employed in embodiments as shown in FIGS.
1 to 3.

FIG. 5 is a schematic view for explaining'thé rotational drive
actions of the rotor, following FIG. 4.

FIG. 6 is é fragméntary sectional side elevation showing the
whole structure in the preferred embodiments shown in FIGS. 1 to
3.

FIG. 7 is an enlarged sectional view similarly shéwing the
second half part.

DESCRIPTION OF REFERENCE NUMERALS AND S51GNS
[0020]

l:'body cylinder

2: base

' 3: lead case

4: chuck
5: clamp
&: rotor

Ga: first cam face

6bh: second cam face



~ 6a: first camface 6b: second camface 7: pipe end
8: pipe support nenber 9: holder chuck 10: return
spring 13: upper cam formation nenber 13a: first
fixed camface 14: |ower cam formati on nmenber 14a:

second fixed cam face 16:
7: pipe end ] stopper

8: pipe support member

9; holder chuck

1O:Ireturn spring

13: upper cam formation member

135: first fixed cam face

14: lower cam formation member

14a: second fixed cam face

16: stopper

17: torque canceller

18: spring member

21: knock bar

22 sprihg memnber

23: clip

26: knock cover

27: writing lead feeding hole

G: gaé (separation part)

BEST MODE FOR CARRYING OUT THE INVENTION

[0021]

Hereinafter,amechanicalpencilinaccordancewiththepresent

invehtion will be deécribed with reférence £o the embodiments

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

of the mechanical pencii in accordance with the present invention.

FIG. 1 is a perspéctive view of the first half part where a portion

equivalent to one guarter of the whole circumference and

perpendicular to an axis direction is broken-away, and FIG. 2 is

10



17: torque canceller 18: spring nmember 21: knock bar
22;t§pr|Pg ge?ber 23:. clip 26: knock cover 27:
witing | ea eeding hole G gap (separation part
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON [ 0021] )
Her ei naf t er ,~ amechani cal pencil in accordance- with

a SLdetBQeﬁﬁeseﬁtwhere s left half portion is shown in section.

[0022]

Reference numeral 1 denotes a body cylinder which constitutes
theT exterior, .and roaference numeral 2 indicates a base attached to
" a tip portion of the above-mentioned body cylinder 1. A cylindrical
lead case 3 is accommodated coaxially within the above-mentioned
boay bylinder 1, and a chuck 4 is connected with a tip portion of
the lead case 3. The chuck 4 is mounted s0 that a throuéh hole 4a
is formed along with an axis thereof, a tip portion 1is divided in
three directions, and the divided tip portions are loosely fitted
inaclamp 5whichis formed inthe shape of aring. Theabove-mentioned
rinq—shaped clamp 5 is mounted inside a tip portion of the retor
6 which is arranged to cover the perimeter of the above—-mentioned
chuck 4 and which is formed cylindrically.

[0023]

Apipe end7isarrangedsocastoproject fromthe above-menticned
base 2, and an end portion of the pipe end 7 is fitted to an inner
surface of a support member 8 as an intermediate member located in
the above-mentioned base 2. The above-mentioned suppért member 8'
is formed whose diameter gradually increases towards its end portion
{rear end portion) side and whose cylindrical portion is integ;:ally

"formed in the shape of a stalrcase. Fitted to its inner surfaée
of the end portion'is a circumferential surface at the tip portion
of the above-mentioned rotor 6. Further, a holder chuck % made of
rubber which has formed a through hole 9a in an axis portion is fitted

to the circunferential surface at the support member 8 for supporting

11



invention will be described with reference to the
enbodi ments - illustrated in the drawings. FIGS. 1
and 2 show a first half part of the nechanical penci
in accordance with the present invention. FIG 1 is a
perspective view of the first half part where a -

the abpoetmentequidapent ¢wdohe quarter of the whole
circunference and perpendicular to an axis di rection

roc241s broken-away, and FIG 2 is a side elevation where

a left half portion is shown in section. [0022]

Ref.erance pyneral slodengkesianbadyt cyttwder ahlichear lead
constitutes he exterior, and reference nuneral 2 :

N ..ndicates a i i £
wmsee< L0 RSN TR S B s i pebemid i e o

in theg%%g%gﬁézyggﬁggggggégdhﬁggxgglﬁ%ﬁﬂg&'gﬂ&nbh%he axis of the

o e with dy cyl'i nder and a chuck 4 is
acted Wi atip portion of the lead,c 3., T
above-gRUEROBCEs frﬁahﬂﬁredCEBCFha‘% =Phr dligh ToTS 435 ° i the
fprngd along with an axis thereof, a tip portion is
above-tevicdededpiter eeddi r eétW%h‘%%“%ﬁ&afih(eredcilgild]g‘aa‘?f pot shown)
portions are |oosely fitted in a clanp 5 which is
is indeafmed iimtd heveshapesaf ansenyindheoabov e wEt onetl TeTUEn
ring-shaped clamp 5 is nounted inside a tip portion
coil-sphr:1hBe1 00t Ora b adyeah sits aagpangeck tvgovee gheve-mentioned
perineter of the above-nmentioned chuck 4 and which is
rotor formed, ¢yl wndricald¥+ion, one end portion (rear endportion;
of the above-mentioned return spring 10 is accommodated in abutment
with an end face of the above-menticned lead case 3 and another end
portion (front end portion)” of the above-mentioned return spring
10 is accommodated in abutment with an annular end face formed in
+he rotor 6. Therefore, the chuck 4 in the rotor 6 is biased to
retreat by action of the above-mentioned return spring 10.
[0025]

In the mechanical péncil shown in the drawings, when knock
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-mentioned lead case 3 advances in the body cylinder 1. The
tip of the chuck 4 projects from a ciamp 5 to cancel a giasp state
of the writing lead. With cancellation of the above-mentioned knock
operation,theleadcaseZBandthechuck4retreatinthebodycylinder

1 by the action of a return spring 10.

[0026]
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[ 0023] Apipe end 7 is arranged so as to proj
ect fromthe above-nentioned base 2, and an end
portion of the pipe end 7 is fitted to an inner
surface of a support nenber 8 as an internedi ate

menber |ocated in the above-nentioned base 2. The n hole
mbove-aerittieonedes wppSALInbRderi 8 el olrlhéglev\ﬁg§8ug

di ameter gradually increases towards its end portion
9a forfd@alt ek pontican)isicde Yandimhosies eyiltivedriic®al tpér £RBRX 4
is integrally -fornmed in the shape of a staircase.

cotreatitifd 4 Qiid $Jrnen sur tasecefickhe iend pommicshaties an the
circunferential surface at the tip portion of the

_above- ment i gpeds 1 Bie RHritthelg 12280l glem ebuek ihto the
above %%%%l%ﬁe$ﬁ%%gl ahﬁ%ﬂﬁ%asefofhedgg t hrough hole 9a in .
an axis_portion is fitte Lhe chrhcund ere bal released
graSpS§GFFacéUg?E%ﬁ5“gﬁﬁ%Br%m%gﬁ%g% g ?orléﬁgéoffﬁag t he
above- nmentioned pipe end 7. [0024]. . o ding 4+ ;
Whenthﬁﬁh*@kéBEV@ﬁh%%EF&&Qﬁ%ﬁ?%%gﬁfg?hglpﬁﬁggiﬁﬁga% pidation
: inserting hole is so forned as to _pass via a.thraou
of The hiobeeABe DXL KROEHETHUCKP A" i TR I H-ougH hot e dhates
7 formed along the axis of the above-nentioned hol der
to incBheekw&rdr oot heht eaduclase B-47t3fe above- menti oned
pipe end 7. . Awiting lead (refill lead; not shown)
[opz7is inserted into the linear inserting hole. Further,
. a return coil-spring 10 is arranged at a space .
| 95g“@ﬁBvéhﬁeﬁ@Qaﬁéﬂeﬂéﬂ&mQﬁsﬁ@h@wiﬁ,Hmd.chutk fhrmay into
addi tron, one end portion (rear end portion) of the
. ,above-nentione N SRrERGHO 4:8 Aceemapdabadis Narger
a ring Tret Wt é&ﬁg%g ace of the above-nentioned | ead
., case 3 and. .another end porti trend.porbi @)e (rear
in diapptepe éb&VéﬁﬁéﬁFFb%886r§§u%%q§%%%%g 10 1s 7
accommodat ed i n abutment w th annul ar..e e £
end fater ned § ERECTOLGHN 6.2CFhEP oY br@ZIE ea‘gh%l%:{%ﬁlig% The oo
rotor 6 is biased to retreat by action_ of theO o other
(frontabodefaeat iwineth riet IOFTssr FA§O1D. TTBDIBIEPS - OD T
t he nechani cal pencil shown in the draw ngs, when 6
hand, kRoGkeoperat kan gbraiknock part aPPBebEcRREOPRtHECT ©r 2
later) which is disposed at a rear end portion of the
cylindiQdkiCybiaderad Esraatibeduautsr tife iabowenivet Lonede body
| ead case 3 advances in the body cylinder 1. The tip

. of the chuck 4 proj eqLs-&omra goampoh b6 dencelcor 6. At
Cylljmg?ﬁgpggf%%e of t he witing |ead. Wth cancellation of

the abgve- meALlo aGkRNEIAL e d R@pkeadanaserdation
the fr&ﬁ% £h %ﬁggﬁoﬂ $§?$%§t'ln t he bédyekyl?ﬁaer 1 by the
action of a retu

: | r spri 10, ] s a] - carnm
membex g, at ﬁéx%fli‘f"i‘rﬁg&lce‘dgd(aﬁﬂgohgﬁggfg%g?h%ot Srouf&ﬁ% e Faked can
formed at the -holder chuck 9. In this situation, .th
face")cHuck i4 fermest € arff é‘t#ﬁcﬁoFEFoﬁlgfttﬁgmc%égg ﬁgign the
accommodat ed in the above-nentioned clanp 5, thus the
above-wid:ttinmddeadtagait cones into the grasp state. In
other words , the witing lead is grasped and
roo2d1el eased when the chuck 4 noves back and forth by

repeating the knock operation of the above-nentioned
kRock, Patdne WAekeby chhes wshbingi h #4 .opdrat eBovd 4mERC- 2.

forward fromthe chuck 4 stepw se
a cylindriceal lower cam formation member 14 is mounted on the body

cylinde-r 1 side so as to face the second cam face 6k in the

ébove—mentioned rotor 6, and a fixed cam face {also referred to as

13



[ 0027] The above-nentioned rotor 6 shown in
FIG 1 is formed into a ring shape where a centra
part in the axial direction is larger in dianeter. A
first camface 6a is forned at one end face (rear end
face), and a second camface 6b is fornmed at the ,
nsecondtekdendnf agee(f romd iendofrace) akhikh Feaf G¥e@Crhten 17
a ring shape. On the other hand, at the rear end
the axPQItiQReekitbhe abayveasentiened ar ataratforesicyl ikt i pakual
upper cam formati on nenber 13 is nounted in the body

operat CY ia%%gx.rg %&13?%%_5?{ Q. COVEE Lheck8afaeidRer Eh athdfekt hﬁi_ch

ot or _ ront end portion of the

abgove- nent i oned_upper Bt | Lodi3si@ed first
R e O S S et
face") 13a is fornmed so as ta face the, fir.st,
£ixed cpa SRR aBOTC TenT T NG A FOLGr b [ O0dE L SE HenBeEbed
Furt hernore, although not shown in FlI 1 but shown
in detdil FlaGe;, wi Wylismidmcede [tewer! amF é’t“%atSi'on menmber 14
is mounted on the body cylinder 1 side so as to face
r00291t he second cam face 6b in the above-nentioned rotor
6, and a fixed camface (also referred to as "second
Fixed samHacehdwd dafd e eor pedtatntdfet renechagical pencil
portion in the axial direction. In addition, a

rel@atdonship and aubuakpopelabkensasnagntihe Fidst lapgd 2
shown %ﬁéﬂgggondaCan1faces 6gpand 6b which are forned at

are lnchhc?asttae%??égfegﬁggt L.oned ot ar, 8, ntherabove-Aenticenedn FIG. 3,

anfacel3a, and the second fixed cam face
- 14a wi |l be described_in_ detail, ]ater w f side
2 eyl S AR B0 0025 CH G 3 FUrCREr "Shdue B o
farther portion of the nechapical.pepcil_ sho 1.
the upiRGSan af Logngefsitc & BEFF@ ERobre T FRes " isad 1Y
.2 are indicated by the sane reference nunerals. As .
and a cohdwaprAnEIIGMS: T 3 Scib iRV SebyFer 1650 Pt & T =+
to the rear end portion inside the upper cam _
of thefl etaBbleen 1reendef 1% whothué s chocredesy B/ ndhical [y, formed
and a coil-spring nenber 18 is provided between a
cylind££8£ilfn9n@0&5ﬁ9ﬁ09§ ihetis¢ oppeal 161 anct tdre t or que
_ canceller 17 which is fornmed cylindrically and can
[0o30iOVe in the axial direction. [0030]

It is arranged that the _above-—mentioned spring member 18 acts
Hso'as to bias forward the above-mentioned torgue canceller 17 and
the above-mentioned rotor 6 is pushed to move forward by the
above-mentioned torgque cancerller 17 subjected to this bias force.

[0031]

According to the above-mentioned structure, in a situation
where the chuck 4 grasps the writing lead, the above-mentioned rotor
6 together with the chuck 4 is accommodated in the above-mentioned
body cylinder 1 so as to be rotatable about the axis. Further, in

s situation where the mechanical pencil is not in use {or not in

14



It is arranged that the above-nentioned sprin

18 acts so as to bias forward the above---ngntignrergnber

torque cancel ler 17 and the above-nentioned rotor 6

i's pushed to nove forward by the above-nentioned

torque canceller 17 subjected to this_ bi s force.
writing GA3tE) Actioe dicipt &  Rob Bbove SREHEonEY Lhe R ofnthe

a situation where the chuck 4 grasps the witing
above—ﬁéﬁﬁhod&&s@bﬂw@ﬂmﬁm@mdﬁhdhEQUQht@aﬂﬁﬁﬂ¢nﬂe®ﬁ%?Pq%Equue

chuck 4 is accommodated in the above-nenti oned body

cancel é’ﬂ ' nfjerre]sﬁ‘%ﬁﬁg t:6, be Jietatabhe sabeut ihh&I&Ri. sl to 3.
in a situation where the mechani cal penci

|s not in use (or not in witin
0032 g state), the rotor 6
[ lis biased forward by the action of the )

(grgg'\\lpg % {eil: ned S%&%&gtggﬁe l}%ﬁ.ctallr B@gaﬂ_hfs used, i.e.,
: resulting in a

when thsél vt\rnl:'lftt,ilr?éqpsrggvs\narlenisi:la%}sall%édttoo %he[v?roj?‘gjlng lead (not shown)
protruding from the pipe end 7, the above-mentioned chuck 4 retreats
against the bias force of the spring Kmember 18. According to this
operation, the rotor 6 also retreats in the axial direction.
Therefore, the firét cam face 6a formed at the rotor 6 shown in FIGS.
1 and 2 engages with and meshes with thé above-mentioned first fj_x-ed
cam face 1l3a. |

- [0033]

FIGS. 4(A) to 4(C) and FIGS. 5 (D)- and 5(E) are for erxplaining
in order the fundamental operatlon of a rotational drive mechanism
which rotatioﬁally drives the rotor 6 by the above- mentloned
operat_ion. In FI&BSI. 4 and 5, refereﬁce numeral 6 indicates the
above-menticned rdtor which is schematically shown, and at one end-
face thereof (upper face in figures) the first cam face 6a having
a continucus saw_tooth shape along a circumference directionis formed
into the shape of a ring. Further, similarly,_ the second cam face
6b having a continuous sawtooth shape along the circumference
direction is formed into the shape of a ring at the other end face
{lower face in figures) of the rctor 6.

[0034]

On the other hand, as shown in FIGS. 4 and 5, the first fixed
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On the other hand, when the nmechanical pencil is "’
used, i.e., when the witing pressure is applied to
the witing |l ead (not shown) protruding fromthe pipe
end 7, the above-nmentioned chuck 4 retreats against =
the bias force of the spring nenber 18. According to
cam TAdd S 10per BEONg tde cootanubual seaveeddat $higpet nalong the
axial direction. Therefore, the first camface 6a
circunfobARdeal i ther {64 0f s G ishwWorneFlESa tiandsRapadaes face
wth and nmeshes wth the above-nentioned first fixed

of the gx(apgefrg‘égmé:(g A 0033 LGS 14( And end($scamdl ke, cam face

are for explaining in order the

f undanent al_.operati.o r ' h&€-ircumference

14a haydOfanm s%ﬁ%ng%o%sotsa%tg%atﬁ ysq{daraéévgéswinhgedir otor 6 by
t he above-nenti oned operation. Ln F ,

dizectiare eREhEREPSE B Pl CHf SUPRE Thbeac et (thnsorer can
rotor which is schematically shown, K and.at one _en

formatfapenehier eofd - uBPEr CFAJE TG ffpga"??@sﬂ;mi%et i F%Wt88‘?nh shape
face 6a having a continuous sawt oot h shape al ong a

along Ché et @mefme:rdia eGthieor iog #br7edl Giftss EAE %an%\@p%aof‘nﬁ the
ring. Further, simlarly, the second cam face 6b

secondN@kingadcCopt Foness sawtiootipshapaha SAgsthéixed cam face
circunference direction is fornmed into the shape of a

13a foijﬂ@@ At thepthetpwd rfrace opl mywisef ace dmi thglﬂee,.@)\doflxed
the rotor 6. [0034] On the other hand, as shown in

- FLGS, 4 : J iste of bxgdrc et f @¢andkdmthavi ageasach
Cﬁ“‘fa@Sﬁ?ﬁﬁU%ﬁgg%gﬁf%gﬁh sﬁ%pé al ong the circunference

direction is also for a_ringzshaped end face of
arrang@ﬁetﬁbﬁ@ﬁecgH%F%FﬁgﬁFgﬁ?wgbgeFa%%,pand fhe second

fixed camface 14a having a continuous sawt ooth shape

[0035dl ong the circunference direction is also formed at a

ring-shaped end face of the |ower camformation . ..

Eitbert (B4, SIhes canPiasesnebiRed P G EhEPEaM Gt h

shape along the circunference direction at the first ,
nembe:can,f ace Gacamd 6t hensetbadlewdr faee B Mrifd TafeRe 4 17

rotor, the first fixed camface 13a forned at the .
the si4RPREN oganhE e nEld ek dremherall enand thergedondsti k@dnot 11

cam face 14a forned at the |ower cam formation nenber
writindd saLe sachrannangeditigathave sybsisant dalfiordeshef samespring

fch. "] 0035] |

member 18 shown in FIG. 3, the second cam face 6b formed in the rotor
& is brought intc abutment with the second fixed cam face l4a side
of the lower cam formation member 14 mounted at the body cylinder
1. At this time, the first cam face 6a on the above-mentioned rotpr
6 side and the above-mentioned first fixed cam face 13a are arranged
to have a half-phase (half-pitch) shifted relationship-with respect

to one tooth of the cam in the axial direction.

[C036]

FIG. 4 (B) shows an initial situationwhere thewritingpressure

is applied to the writing lead by use of the mechanical pencil. In

16



FIG 4(A) shows a relationship anong the upper cam
formati on nmenber 13, the rotor 6, and the | ower cam
formati on nenber 14 in the situation where the
mechani cal pencil is not in use (or not in mwiting
state). In this situation, by the bias force of th th
this S@$$ngenenﬁeﬁcigbsﬁowﬁxﬁﬁ%FlGPQS r?%%xsé%oﬁamgﬁﬁ??%ie ©
6b formed in the rotor 6 is brought into abutnent
above-Wiehh i bhedseodnd; héwedr cdnadidee t14atsiidetbe appel| dhegction
cam formati on menber 14 nounted at the body cylinder
while %he%hﬁ@k&t tidmedie fiThet, canefacm 68 ooveketo the upper
abové-nentioned rotor 6 S|de and the above-mentioned
' ka 3acahecar hanged #ed inder 1.
cam'foﬁhﬁia &asegf% p??%%) shifted relatloneﬂﬁﬁﬁanth
espect to one tooth of the camin the axial
irection. [0036] FIG 4(B) shows an initia

S|tuat|on where the witing pres u N
e i @ ngrpeadepg L heaort RBEREchEn: ZafPRancr Tt Sy o
. - this case, as described above, .the rgtor 6 conp %?%né,the
appliecheo ey erishnboherd &t FAG ferfber "18alhtc? et reajs n '
the axial direction while the chuck. 4 retreats. Thus,
rotor Gheomat Gmt® rbuesend when (pFeHPRam TR ret s Hgnfspoer 13
13 side nounted at the body cylinder 1. [0037]
side afbGre#t&tshovn ardist vatieontihef rehecaar iftsiasg ©a formed at
pressure is applied to the witing | ead by use of the
the ro%%%h@ﬂhééﬂeQQQQH{tﬂﬁﬂf&&%trQEQEd6camwﬁﬁterﬁ&a abuthentpper
h the upper cam formation nenber 13 side and

reLreats hi g cage. the.dj nste camdhace:6ashiprgeded to
cam foﬁ?atﬁggrg?%ge% es with the first fixed cam face

rotatltqp@logf%l}?gé:u %r;@%%gi]cfn dg’?tﬂﬁé}hg@@bﬁﬁfgé ﬁiaq_% p-E_n:l& with

100374

orotatio drive
corresponding to the h hase half gltch) with
respeqlede O 608ﬁ€ fdotHo st ace 6a. [0038]

In addition, circle (0) dramn in the center of the
[0038rotor 6 in FIGS. 4 and 5 indicates the anount of
rotati onal novenent of the rotor 6. In the situation
showridin ibhG c4¢€Le the seewndivamht axan'Br Gif the rotor ©
above-nentioned rotor 6 side and the above-nenti oned
in rrceeconthd Exegdcamdactcldacane af ranged onelhaveempent of the
hal f - phase (hal f-pitch) shifted relationship with

roLor‘&eSpﬁﬁttﬁé)é%%%a%ﬁ%&hsﬁ&wbhﬁnCﬁﬁmlIﬁ (the akeatecond cam face
rection. [0039]

&b on the above- mentlonedrotar6SLdeandtheabove—mentlonedsecond
fixed cam face l4a are arranged to have a half—phase {(half-pitch)
shifted relationship with respect Lo one tooth of the cam in the

axial direction.

[0039]

Next, FIG. 5(D) shows an initial situation where drawing with
Yhe mechanical pencil is finished and the writing pressure to the
writing lead is released. In this case, the rotor 6 moves forward

intheaxialdirectionbyacti@aoftheabom?mmntionedspringn@mber

17



Next, FIG 5(0) shows an initial situation where
drawi ng with the nechanical pencil is finished and
the witing pressure to the witing lead is rel eased.
In this case, the rotor 6 noves forward in the axia

direction by action of the ahove-nentioned i
18. Thewbémhe IBLOThEsTOVAE Fotidie Hves o tRE T Dl iigT 14

formati on nmenber 14 side nounted at the body cylinder
side mdbunf8048t the bodFuevhen@®fel - FIG 5(E) shows a
situation where the rotor 6 conmes into abutnment with
[Oo4o;he | ower cam formati on nmenber 14 side and noves
orward by action of the above-nentioned spring

?Eg?ﬁ%r$§relnFi@i55@@§Qﬂuhhﬁeﬁ%@@ﬁdtﬁ&ﬂ]ﬁheee6bhe rotor 6
ormed at the rotor 6 meshes with the second fixed

cam fac ' C froratien mefber 114side and
comes %?ﬁ%?%fﬁaéé@iﬁgtﬁggg%qg%%§ %ﬂ%jected again to the
rotational drive corres i.ng - alf- Sfember 18.
moves fRIFAT i?%rﬁc?ﬁo%ﬁﬁgﬂggfﬁﬁgwgt §9§%§§ﬁ§ %gﬁfﬁgce 6b
[ 0041] Therefore, as_shown b itcle d
In thibncthe: dei GEETY KETr GEGE 85 %%I%er%ia%gtf‘g c60br % Hfbnes
" reciprocating novenent of the rotor 6 émh%ch i%. -
with tiselbjeecingds tved vamWERERN HPBSSHT PWER THR TexMal- o ¢
direction, the rotor 6 is subjected to the rotationa|
14 sid@ri vehgoy respondion € o orebticotsd( eaaipi Fenyrefrtir-ional
first and second cam faces 6a and 6b, and the witing
drive h8ade10o98 aspadh byct hel chpicksd (rs lforaticonabf yrdr FeeRh of
through the chuck 4 simlarly. [0042]
che Sé%%%%rggggfgget%%_npchanical pencil having the
Structure as described above, each time the witing
auses the rotor 6 to reciprocate in the axial
irection, the rotor is subjected to the rotationa

notion correspondi ng to.one t h, of th . h

seRtiong t AR SSBPER 2 SR i 5 18 G odMer of che

rotational ly driven stepwi.se. Therefore, if i :
rotor'ﬁos@¢©®@d%%9ﬁ%é@@ﬁﬂpFﬁga%ﬁ???%%v?%ﬁ&Ffﬁbﬁ$?&%§ﬁ?§6 (which

is subjectedrto the writing pressure) in the axial direction, the

[0041]

rétdr 6 is sﬁbjected to the rotational drive corresponding to one
tooth (one pitch) of the first and second cam faces 6a and €b, and
the writing lead 10 grasped by the chuck 4 is rotationally driven
through the chuck 4 similarly.

[004z]

According to the mechanical pencil having the structure as
described above, each time the writing causes the rotor & to
recip£ocate in the éxial direction, the rotor is ;ubjected T the
rotationalmotioncorrespondingtoonetoothofthecam" By repeating
this operation, the writing leaa,is rotationally driven stepwise.

Therefore, it is pocssible to prevent the writing lead from locally
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abrading as the witing proceeds, and it is also
possible to solve the problemthat the bol dness of
the drawn Iine and the thickness of the drawn |ine
may change badly. [0043] Furthernore, according to
t he nmechani cal penci

aoradi gager [DBGVRLOVE PREFIpE BN Toror gurd R TRE O 20T
witing | ead and arranged to pr

the ordsldn fied EoetHRLETE POt IO B et bBbVE e oad oo
rotor 6 through the support nmenber 8 which functions

of theasrdie 1imermedictagremsstly Thus, as the

- above-mentioned chuck 4 retreats and noves forward in

[ogazconjunction with the witing operation, the pipe end
7 noves in the sanme direction through the support

PRADEL 8. r Theref W@ nd f A teushikonaacti broavherke ehelng the
witing lead retreats andnoves forward takes place in

COoNj_UNGL Il on. W it - : o
oeruc SRS R i) O RREALLED, R g b

di rection, whereby rel ati i i -
Leact o4 Lo e Ry B B IR o et el cne w1y

~ above-nentioned pipe end and t witing, le
bortioprt Fsi GROVEREERC P ERe=ar T g | G4d T FBf TR By a2
. end can be kept constant. [0044] Further, t i pe
8 whicndf Indisiemhnest édisn thLERE=abBVR- HE Fanedhﬁb"ﬁ) r g5 e
- through the support nenber 8. Thus, when the witing
above-headi bSesubjudctiedetoethe ¢ ardorall ORpFERERE ConJunction

t hepi peendi sal sosubj ected to the rotational nmovenent
with t13 W arhy opseathah, the: pipe cend? andettie wWie sang digawition

rotate together. [0045] Therefore, it is possible to
througﬁoéﬁlee shBﬁoErﬁ%rﬁf@f hat therefore, if a cushion action where
thewritingleadretreatsandmovesforwardtakesplaceinconjunction
" with writing operation, the pipe end for guiding the writing lead
also moves in the samé direction, whereby relative movement in the
axialdirectiondoesnottakeplacebetweentheabove—mentionedpipe
end and the writing lead and an protrusion length of the writing
lead from the pipe end can be kept constant.

[0044]

Further, the pipe end 7 is connected with the above-mentiocned
rotor 6 through the support member 8. Thus, when the writing lead
issubjectedtotherotationalmovement,thepipeendisalsosubjected
to the rotational movement similarly, so that the pipe end and the
writing lead rotate together.

[0045]

Therefore, it is possible to solve the problem that the
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protrusion length of the witing |ead protruding)
fromthe pipe end changes each tine and the user
consi derably feels an i ncongruous touch when witing.
Further, the | ead can be prevented from being broken
. due to the | ead scraping at the pipe end, which is
protrusausebrint i hé Thangesing teed protrusisn) | Byt fo6rPihe °nd
witing lead fromthe pipe end and it is also
changeB0O8skbl €in® &l whd hesepr obhentiehably heepapern suydaad 1ous
is smeared by scraping of the |lead. [0046] In
touch \Q@QIII ti Qi .t hrapphieat t1on 1efdt ben hicagrkorceedf fidre being
above-nmentioned coil-spring nmenber 18, the

brokenfﬁ'giengr i %@46 torfus- cancel 1er +12, pwhkchnapvesi dorwardhused

r ot or generates a slide between the end face
of the torg cancel l er. 17 hece f t from
py thespByRdhent’t d ﬁjg%éiﬁu ‘ﬁh&éggfé'gg ? %tﬁ?ﬁégﬁg e
: rotational notion of the ahove-nentioned r
the pigemRAred by repetit iRATS i1 Omﬁcir’]]t‘fené:%é%:??%ﬁi?lg that the
prevented frombeing transmtted to thﬁ spring nmenber
paper ¥8rfR004¥F fmeotrhdér Propasarsidcet tHe 67 Yle cancel | er
17 formed cylindrically is interposed between the _
roo4asabove-nentioned rotor 6 and the spring nenber 18, the
rotational notion of the above-nentioned rotor is
prevent:ad Jonbeh ngpbranani bhedft d-ichebias force of the
above-nentioned spring nenber, and it is possible to

above—gr%%lntéﬁohga Mahlem-tihat Baeket oL 8) Ofhespry Nihdrdrcgie) torgue

e spring nenber 18 occurs and pl aces an obstacle

cancer} e Rurt | RIGEREb BLbom e i oot cLOBURL Byt o iae
-between +he end face of the torque canceller 17 and the end face
of the above—mentione& rotor 6 and acts so that the rotational motion
of the above-mentioned rotor 6 generatedby repetition of the writing
action is prevented from being transmitted to thk; spring member 18.

[0047]

In other words, since the torque canceller 17 formed
cylindrically is interposed between the abéve-men’tioned rotor 6 gnd
the spring member 18‘, the rotational motion of the above-mentlioned
Vrotor is 'prevented from being transmitted to the above-mentioned
spring member, and it 1is possible to solve the problem that back
torsion (spring torgue) of the spring member 18 occurs and places
an obstacle to rotation éperation of the rotor 6.

[0048]
Further, in the illustrated embodiment, as shown in FIG. 3,

an annular groove is formed zlong a circumference of the torgue
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an annul ar groove is fornmed al ong a circunference of

the torque canceller 17, and an O-ring 19 nade of

rubber is fitted into the groove. Wen the torque

canfeLler 17 noves backward with application of the

: writing pressure, the above-nentio -1 N

canceldbldes, oA iherind rcuRféfeR eIBEggﬁglgl£§k€éh into the
above-nmenti oned upper cam formati on nenber 13 an

grooveactiEnaot as tbogbanetriced lag W BaHPRPECKHOAGI T Bitheroation
words, during the above-mentioned cushion operation

of thed@Rl AShg the: Didss f atee abbvehecspriong dnembénd 189 shivitfs on
in FIG 3, there arises a feel of "clatter" or

an inn?fl .i SN AWM LisNghe | 8804 g een tpircaid e mupioe rbagim formation
eeling. Then, as shown in FIG 3, the O-ring 19 is

arranged_al ong_a._ci i i
mb 9.3, i fourf erenti als sh dgafifet he torque
ne ercgéc%_ e?cﬁg al’| owi ng ?Ee above-ientiéﬁ%é durrperq
[0049funct|on which is used to reduce the above-nenti oned
brobl em [0050] Next, FIG 6 shows the whol e

structure of the nechani cal pencil, provi i .
Above e EFSRed FUE U1, SARE | (8" SRPord harE oy et ion
~ enlarged and shown in FIG 7. Further, FIG. 6
againsitl thisbratesorce offt (RSP PaL THR P @e%lf?"gh IR {He a3 there
side elevation and FIG 7 illustrates it in section
ariscsl D fELGS T Bcaattdy" ldkect elel enea wighs d ndFeaLBI 1 RePPLem
parts that are typically shown in each drawing as
in bad ddLady desgehbeds sh@@blin FIG. 3, the O-ring 19 is arranged
along a circumferential side of -the torgue canceller 17, allowing
the above-mentioned dumper function which is used to reduce the
above-mentioned problem.

[0050]

Néx,t, FIG. 6 shows the whole structure of the mechanicél 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 po;tion in sectioﬁ with a sj_.de elévaﬁion ang FIG. 7 illustrates
it in section. 1In FIGS. 6 and 7,- like reference signs indicate like
parts that are typically shown in each drawing as alread? described.

[0051]

As shown in F‘IGS. 6 and 7, a knock bar 21 formed cylj_ndrically
is accommodated betweén the body cylinder 1 and the lead case 3 inside
th_e rear end side of the body cylinder 1. The knockbar 21 is arranged
tobe biased rearward at its front end portion by a coil-spring member

22 arranged betwesen a rear end portion of the above-mentioned stopper
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As shown in FIGS. 6 and 7, a knock bar 21 forned
cylindrically is accommbdat ed between the body
cylinder 1 and the |lead case 3 inside the rear end
side of the body cylinder 1. The knock bar 21 is
arranged to be biased rear a d at its front end
16 andpbhei BRosY B3EotFEpting nenber 22 arranged between a
rear end portion of the above-nentioned stopper 16
[0052and the knock bar itself. [0052] Further, it
Is arranged that a cylinder body 23a in which a clip
23ricBeipt egriad lardeored tht taar eal iedrr pordyi gaaofnteich a
body cylinder 1 is fitted into the body cylinder 1
clip 2204 ihhegabove-meRidoned inacknbaor2ioho prieventigdylinder
fromprotruding towards the rear end side of the body
i Gyl d 1 Qldi-on 23h ther grdvinstaei dhed knock
s flgcy’ﬁcnn gﬁtongg% B o P & [0053]
bar 21-2|-_'?_Sei éregx[rene{]éjd ?%C%{l %&oogrgdl%%al%%\h%'r@%mchgn}‘?gaf.r@ﬁ% Dafe of

arrange roject alittle farther than a

rear end portion of the aboves tioned cyl
the oGy aAA Al BFaGer FATTE AeEamIodat DA LA g ar e thder
space at the rear end portion of the above-nentioned
body 2RRoekR BEPWR1InFHEFher: the knock cover 26 which
constitutes the -knock part so as to cover the
[0053above- nenti oned eraser 24 is detachably provided so
as to cover a perineter side of the rear end portion
ohet heaknaek fearti2h off0054] above-merQm arivel dnlvek hands 1 15
as shown in FIG 7, a witing | ead feeding hole 27

arrangBaVi G- diamet ef o sr@lderHdianhan 4 neet ehametrenoof of the
the knock bar 21 is formed i nmedi ately before the

above—&%ﬁfa :Lgﬂgijtp%fﬂrg{bf %oﬁg’ez KNOGk b 2hsehS2 6 heWs:ddhmodated

s arranged that a front end portion of

. "t he, above- nent.i gned_f eedj] . 27 fa ane
in an pofi OGN RY SAGVECRENTT A Ti L EfS SobFEmpnt oned

a small gap G 1In ather ds, in.this. '
knock Prg Pend aieiish The mstomeaas 25 1) ERach Ml tarcs tne

t he above-nentioned knock bar ‘21 but a separation
knock part so as to cover the above-mentioned erase1p§4 1s getachably

provided so as to cover a perimeter s:;Lde of the rear end portion
cf therknock 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 ;'Ls formed immediately before the rear end portion in the knock
bar 21. BAs shown in FIG. 6, it is arranged that a front end portionr
of the above-mentioned feeding hole 27 faces a rear end portiocn of
Lhe above-mentioned léad storage 3 to have a small gap G. In other
words, in this embodiment, the lead storage 3 is not mechanically

connected with the above-mentioned knock bar 21 but 'a separation
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part is constituted by the above-nenti oned gap G
[ 0055] ~ 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-nentioned.feedi - 2 OpEeS into
part %ﬂnﬁ%ﬂﬁ%gﬁﬁﬁﬁ etgghﬁhgﬁ g%ggpghsgfg?ﬁegFead
storage 3 through the knock bar 21 so as to inch the
[0053lead storage 3 forward, maintaining the abutnent.
Thereby, as descri bed above, the chuck 4 noves |
flor vilrel @lpelvopeFABESUES . | HERTt RESwNGHy IREF o™ otf the
the pipe end 7. Then, on releasing the
above-alova-onent koned &ooek dpesationied meitknotkaphs 2 thgt the
retreated by action of the spring nenber 22, and the _
front kREGK-baroRdrishdeldvayriche ishep pordianh23k formees into
i nside the cylinder body 23a which supports the clip

abutm%?t WiQ@56he rear enACEOrEiNg 40 dihe lembogicaRAYeas through
escri bed above, since the separation part of the gap

<8 f f t4 tA€intainin
the kn%k%aﬁgﬁﬁgfbeééﬁ%ﬁ IEﬁfa lre%gi ?7?89&@@'3 + O Dfq tRgint g

I'ng hole ormed on the rear end
side of the knock bar 21.an he rear rii
theab?F%e%%ovgﬁﬁéﬁgﬁbH%ﬁgﬁégalg?%Fgﬁgeg, éagﬁg g%é%kggs?%gward

gap is desirably set as a distance which does n

and oPRFBEEE §ha et FRatBhol AT IO bf oL HeE TEoP BRIFUGH -t hEReT
above- nenti oned chuck by the witing pressure of the

on releebtihpgtheadovacoerdiingedokehfs Setrctiore, thRekear par 21
end port on of the | ead case 3 does not inpact on the

is retfoeertdend peritévncdfthdhepatbiogemamheiohad dwediheg khoks bar
27 in the case of the retreat operation of the chuck

21 1s 200§ hed aadpcaser Bowhesh Wiirengink ddé hete by 1S ecierebody
the rotational drive operation of the above-nentioned

{iohatd ol (driye nachanissm [ 0057] In the
23a Wplfeseﬁ]'e gf t he abovg?nentloned gap G the rotation
{0056§peration of the |ead case 3 caused by the
-dbove-nentioned rotational drive nmechanismis not

transmtted to the knock caqver 26 side. | er .
REEr S - h e RIBOR Gy & Sicé‘hl?gtdat%}eag&g)’/ ginee the
finger etc., the rotation operation is not -

separatigishRtEetf FBetHeP dhove-GHdtid BREUSFDLET SRaTt dTI¢BOT LN
mechani sm through the | ead case 3, and it is possible

of thet grsblve tdved giasbliom tivde éXceaEns@ qofati sRebfettheide of
knock cover 26 may place an obstacle to the

the xrfkabizenall dnivenhseechani smi p@O58in of the above-mentioned

lead storage 3, a distance of the gap is desirably set as a distance
which does not.affect the retreat operation of the rotor through
the above-mentioned chuck by the writing pressure of the writing
lead. According to this structure, the rear end portion of the lead.
case 3 does not impact on the front end portion of the above-mentioned
feeding hole 27 in the case of the retreat operation of the chuck
4 and the lead case 3 when writing, to thereby secure the rotational

drive cperation of the above-mentioned rotational drive mechanism.
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Further, formation-of the above-nentioned gap G can

sol ve the problemthat an obstacle is placed to the

rotational drive mechanism when the knock cover

happens to be in contact with sonmething, when the

witing is carried out in a situation where the knock

[0057dover i's grasped intentionally, etc. [0059]

Further, in the preferred enbodi nents as descrj bed

dbovdie SrER60ER PRetRR PRI TP IDASH Cut BYSpyotation

the gap Gis fornedbetween the rear end portion of '
operattie beadiesteorchgess 3arm2drbbi rior aleeite Per § oot rehetional

witing | ead feeding hole 27 fornmed at -the knock bar
drive Zbchbbhiks possitleshemohtadntanttopénatikonalcefiect dey In

formng the separation part at any |location along a

'o.ther kneak- apesat iFopnd narsid sstop JRtb f4tomed b 2 finger etc.,
above-nenti oned knock cover 26 which constitutes the

the rol%%%ﬁ!&np%gérgeigﬂ_Gig g@'ﬂ%ér&ﬂ%&@%ckhﬂh aBBb‘é—mentioned
obtaining operational effects simlar to those
nent.i oned above, . AlNS j C G .
zotat 7% DR P AL T P ortaeE 4CaTERRRY £ 2ag Gy bossinie
reci procation of a chuck provided.in a_body .cylinder
to solgg she i AHAT ShFd SRTEFAGTF CRtF Foriard, Crn WiRcinCover 26
said chuck is held within said body cylinder sp as to
may plgee gratasiteé caboie aRcaxP§aitdcaadi faat e olCiRgr e he
chuck grasps said witing lead, a rotational drive
[0058fechanismis provided where a rotor is retreated and
nmoved forward by witing pressure of said witing
|ead HdY, oBghnsal €n efueke Shdamesaiidnreot @&p iGscan solve the
rotationally driven, and rotational notion of said
probldPihc b J5Ansmd 1 8¢ 1kesad dleweiddtag ilead dhr@igbehanism,
sal d chuck, characterized in that said
iting le I s L d rd it td K when
when D R e Y B e ST Chack Throag A"
i l.ead storage disposed at a rear. end side | -
the wrdpgeg L& Sépd ?Snaﬁgﬁfﬁﬁgcybp%%aga¥géﬁ§ﬁmg;Cover S
| ocati on al ong a knock operation transmtting path
graspﬂﬁﬂ%ﬂ&ﬁ??ﬁﬂqﬁlaﬁbc@tﬁart and said chuck so as to
transmt the knock operation of said knock part to
[005%]said chuck and inhibit rotation operation from being
transmtted. [2] The nechanical pencil as clainmed in
chaitmel;, charact eriefed riag thetoddaedtbead seeragbefisabove,
attached to a rear. end portion of said chuck, and
althofpl thSepakakt 08n P@ﬁ:tt dc sfrdroee: dief weenaa @ eafoemed between
, portion of said | ead storage and said knock part.
the re[ig]eﬁ@?o'f%@tlaﬁ%Faéheoﬁaﬁﬁl s@Sr &b AR itheCEabMmt br@f pdrtion
characterized In that a gap distance of said

of thésvevg%j&:‘aﬁligOfe&farfteeic?insgetho%% 97%33@19@:?%1: the knock bar 21, it
is possible toobtain an operational effect by forming the separation
part at any location along a knock-operation transmission path from
the above-mentioned knock cover 26 which constitutes the knock part
to the above-mentioned chuck 4, thus obtalning coperational effe-cts

similar to those mentioned above.
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whi ch .does not disturb retreat operation of the rotor
t hrough said chuck by witing pressure of the witing
| ead. [4] The nechanical pencil as claimed in claim1
or 2, characterized in that said rotor which
constitutes said rotational_drive nechanismis forned
into the shape of a rinﬁPAFM?st and second cam f aces
are respectively forned at one end face and another |
[1] anudeflheeiofl tive aidt erbdancas &% ar2 el radcd i6H At fi PEETLIng
and second fixed cam faces are arranged on sai d body
lead wykkrdprositeosemias thubacersaided iirst andy seclondlease as
faces, respectively, said first camface in
" to inchdl i d iyng: shaped o obpraka, rowghth isata @butimesthelid hithin
and meshed wth said first fixed camface by retreat
said bgggr 100y f séaa{?tgw%o@ét\é@l(eq}xﬁ?d SnWsiitd RE 2 situation
~ pressure, and the second camface in said ring-shaped
ot or i s braought_.into.ab i - S | ;
B
_ pressure, the second camface on said rotor si and. . .
i AP ISHEH o FREGE o AGE S4Pe BT AITYEH 1o tava o Eiting
hal f - phase shifted rel ationship with respect to one
_pressuobh diidveaming Lead BXIMoPPEEITHHS FOaT Tt (P4t ohCtOr
where the first camface on said rotor side is neshed
is rowativrsaildy fdwisterf,i xeud captfhtenaqngotion of t palig| Fepor 18
cam face on said rotor side and said first fixed cam
rransiid0e:@re siiankgeding bave theldl baphadeighi thedacterized
relationship with respect to one tooth of the camin
in thdihe axial direction in a situation where the second
cam face on said rotor side is neshed with said
Ssieaciocpq»r J_I'Bé.% %_%'Qc{lqcse'incl{eﬁ 8 JRC hani-cah speREi hgasnock

claimed i |l aim 4, characterized by Conprising a
sprin nmber_for biasi th i d

e s L e R SR T S S
fixed cam face and bringing the second cam face and

2t 2 ZeRE SBEOPT | KHedTAMTACH 1 6 Woeh ok TH Eath Bther b AOTmeC
a situation where said witing pressure is rel eased.

at any] BpcThéonee et calkneaicOPS&S ta s Fed $Tht e bigniesth between
characterized in that a torque canceller which/is _

said khotheth cy kinddsa tdldhycdhdogehérat eah Hnksl ithe Peeoleepegation
rear end portion of said rotor and the spring nerber

of saidSkhdtieppesech betiveenuak rear iehdbponticanioh spexhtion from
rotor and said spring nenber so as to prevent the

being MAlAldpnale sotion of said rotor from being
transmtted to said spring nmenber. ABSTRACT

(217 The mechanical pencil as claimed in claim 1, characterized in
that said lead storage is attached to a rear end portion of sald
chuck, and said separation part is formed between a rear end portion

of said lead storage and said knock part.

[3]7 The mechanical pencil as claimed in claim 1 or 2, characterized

in that a gap distance of said separation part is set as a distance
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MECHANI CAL PENCI L A chuck (4) for

graspingawiting lead and a rotor ( 6) arranged to be

nmovable in a direction of rotation and an axi al

dlrectlon within a body cyllnder (1) are provided. By
nmovenent of the rotor _in con% ctlo

anich 494 PG SURRRLPOrET TS PBEGE PG al b andCLRb WTi%y 521

|l ead is al so subjected to rotational npvenent. The

chuck wiwihgln@aereasiibe PhdHsl Wuttid19 thféThuck by way of
knock operation of the knock cover (26) arranged at a
rear end portion of the body cylinder . A separation
part having a gap (G is fornmed at any | ocation al ong

[4] TH: KkReBKn 0PLI aidron I kansiittdcngn pat rbetoween dikeracterized
above- nenti oned knock cover and the above-nentioned

1nthaﬂ:é@gmokggv@%ﬁﬁf@Bh@@l@ﬁfés%&Q@ﬂ%ﬁéﬁi&ﬁéldrlvenechanlsm
ove- menti oned knock operation to the

is fomffgv TepLLong Q@&hﬂ?%,?Qgg'nfipé$§ﬂﬁ9%@5bﬁ8,@Qﬁrﬁgdéﬁqare

e|ng tr mtted According to the

respechgéfyg%ntl g%?&%%&gg ac&&yg%%ggthgg%ﬁmﬁ@gcéQﬁfgﬂ@%%tor

Ion of rotation

ossible t I
inan a>€3@1aé%m%ﬁf%%gp\é§ﬂtﬁhﬁ§: Bt RanPade e AP 20 202688 8ngec

on said body cylinder side so as to face said first and second cam
faces, respectively,

said first cam face in said ring-shaped rotor is biought into
abufment with and meshed with said first fixed cam,faée by rétreat
operation of said chuck by way of said writing pressure, and the
second cam face in said ring-shaped rotor is brought into abutment
with and meshed with said second fixed cam face by releasing éaid
writing pressure, the second cam,facé on said rotor side and said
second fixed cam face are arranged to have a half-phase shifted
relationshipwithreépecttoonetocthofeacmnintheaxialdirection
in a situation where the first cam face on said rotor side is meshed
with said first fixed cam face, and

ﬁhe first cam face on said rotor side and said first fixed
cam face are arranged to have the half-phase shifted relationship
with respeét to one tooth of the cam in the axial direction-in a
situation where the second cam face on said rotor side is meshed

with said second fixed cam face.
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[5] The mechanical pencil as claimed in claim 4,- characterized by
comprising a spring member for biasing the second cam face of said
ring-shaped rotor into abutment with said second fixed cam face and

bringing the seéond cam face and the second fixed cam face to mesh

witheachother inasituationwhere saidwritingpres sureisreleased.

[6] The mechanical pencil as claimed in claim 5, characterized in
that a torgue canceller which-is formed cylindrically and §enerated
a slide between a rear end portion of said rotor and the spring member
is interposedbetween a rear end portion of sald rotor and said spring

member so as to prevent the rotaticnal motion of said rotor from

being transmitted to said spring member.



. ABSTRACT

MECHANTCAL PENCIL

A chuck 7(4) for grasping awriting lead and a rotoxr (6) arranged
tobenmvableinacﬁrectionofIotationahdanaxialdirectionwithin
a body'cylinder (1) are provided. By axial movement of the rotor
in cernjunction with wrifing operation, the rotor rétates_and the
writing'leadjjsalso subjectedrbarotationalznovement. The writing
lead éan be inched out of the chuck by way of knock operation of
theknockcover(26)arrangedatarearendportionofthebodycylinder.
. A separation part having a gap (G) is formed at any location along
aknockoperafibﬁtransmittingpathbetweentheabove—mentionedknock
cover and the above-mentioned chuck, the separation part transmits
the above-mentioned knock operation to the above-mentioned chuck
and inhibits_rotatioﬁ operation from being transmitted.

According to the above-mentioned structure, as the rotor and
the knockcoverare separatedinadirectionofrotation, itispossible

to solve the problem of placing an obstacle to a rotational drive

mechanism.
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