SPECIFICATION MECHANICAL PENCIL TECHNICAL FIELD [0001]
The present invention relates to a mechanical pencil which can rotate a
writing Lead (refill lead) by writing pressure. BACKGROUND ART 0002]
In the case of writing with a mechanical pencil, it is generally often the
case that the mechanical pencil is not used in a situation where a body
cylinder is perpendicular to a writing side (page), but used in a situation
where the body cylinder is sormewHRaCHEIRed to the writing side. In the
case where the body cylinder is thus inclined for writing, there arises a
MECHAghehomenidi-that a drawn line becomes bold as compared with that in
the beginning, since the writing lead may locally abrade as the writing
proceeds. Further, not only the drawn line changes in boldness, but also
there arises a phenomenon that the drawn line changes in thickness
TECHNAraWnN linébecomes thin) as the writing proceeds, since a contact area of
the writing lead changes with respect to the writing side. [00031 in order
[00%slavoid the above-mentioned problem, when the writing is carried out
with the body cylinder being rotated, then it is possible to avoid sucha
probfeny it cas destfibéd abové thetdrann ind" eI bécormas ofd as it g ch
drawn, since a sharper side of the writing lead rotatably is in contact with
can qﬁé%%ﬁeﬁmmﬁ%ﬁ&mﬁg}ﬁawe@éﬁfllL ead) by writing pressure.

BACKGROUND ART
[6002]
Inthecaseofwritingwithamechanical pencil, it isgenerally
often the case that the mechanical pencil is not used in a situaltion
whers a body cylinder is perpendicular to a writing side (pagel,
but used 1n a situation where the body cyvlinder is somewhat incliined
to the writing side. In the case wheré the bedy cylinder is thus
inclined for writing, there arises a phenomenon that a drawn 1ine
becomes bold as comparedwith that in the beginning, since the writing
lead may locally abrade as the writing proceeds. Further, not only
the drawn line changes inboldness, but alsc there arises a phenomenon
Lhat the drawn line changes in thickness (drawn line becomas thin)
as the writing proceeds, since a contact area of the writing lead
changes with respsact to the writing side.
[0003]
Inorder toaveidthe above-mentionaed problem, when thewriting
iscarriedoutwiththebodycylinderbeingrotated, thenitispossible

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



when you write down with the body cylinder being rotated, there arises a
problem in that operation of re-holding the body cylinder is required while
the writing proceeds, leading to considerable reduction in writing
efficiency. 00041 In that case, it is not impossible to write down by
pecort@helding ihe body cylindenand fetating itinar-gtepwiseimannerhin thei cing
case where exterior of the body cylinder is formed to be cylindrical.
lead Howeverln the case-ehthesnechanical pencijwhose extariormpay notbeer,

cylindrical and which may be designed to have a projection in the middle
when pbwhichds asiderknockitypednechanical pencilj itgis difficult toniwitechyrises
re-holding the body cylinder to be rotated in a stepwise manner as
a proldeseribedrabove 0005k11n 6rder to $clvestck aprigbler] asdeseribedh i red
above, patent documents 1 and 2 etc. disclose a mechanical pencil
whileartarged sudmdhatachack forghpping awriting iéatbrmaylse retieatedon 1n
by writing pressure, and having a rotational drive mechanism in which the
writiabpveimentiemed/ writing lead together with the above-mentioned chuck is
gradually rotated by way of the retreat operation. Patent Document I:
[00Wapanese Patent No. 3882272 Patent Document 2: Japanese Patent No.
3885315 2 DISCLOSURE OF THE INVENTION Object of the Invention
[0006L IAcidartally 1R the hrechaRicaFpéndl Biselosédinthe oy re-holding
the body cyvlinder and rotating 1t in a stepwlise manner, in the case
where exterior of the body cylinder is formed to be cylindrical.
However, in the case of the mechanical pencil whose exterior may
not be cylindrical and which may be designed to have a projection
in the middle or whiich is a side~knock-type mechanical pencil, it
is difficult to write by re-holding the body cylinder to be rotated
in a stepwise manner as described above.
[00GhH]

In order to solve such a problem, as described above, patent
documents 1 and 2 etc. discleose a mechanical pencll 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-mentionea chuck
is gradually rotated by way of the retreat operatlon.

Patent Document 1: Japanese Patent No. 2882272
P

Patent Deocument 2: Japanese Patent No. 3885315



above-mentioned patent documents | and 2, it is arranged that by
knocking a knock cover provided to project at a rear end portion of a body
cylinder, the chuck for gripping the writing lead is moved forward and
backward so as to inch the writing lead gradually. In other words, it is
pIsciarrangedthartize leadoeasein which the writing lead is accommodated is
connected to a rear end portion of the chuck and the knock cover is
Ok e cONnECted:tora vearsendwportion of the lead case so that knock operation
may be transmitted to the chuck through the lead case. [00071
[ 00 0Ageording to this structure, the knock cover is connected integrally with
the chuck through the lead case, the knock cover therefore moves
backwiadd each time the writingriead retieats geeording toiwrtieged in the
operation. Further, rotation operation of the chuck by the
aboveabovementongd retatiodaldrivemechanisin in  conjurrctionnwith eetréset by
operation of the writing lead is transmitted to the knock cover as it is.
knocj0008%: Therefores Wherra asérfotates thekinoek cover (forekafiipleportion
excessively by a fingertip etc., rotational motion is transmitted through the
of 2 hitkdthe ¥etatidnat drivethechanishP This, tsre akises @ problehs e ved
that it may place an obstacle to the rotational 3 drive mechanism. Further,
forwayitei tite abelEanentioned Kifock'vér happens 16 beSRcSactwith Y - 10
something, or alternatively when the writing is performed in a situation =
otheyherethe kioek CoveRIEIREId- irftentiohally A the-fufiction Bfthe™ the writing

above-mentioned rotational drive ‘
lead is accommodated is connected to a rear end portion of the chuck

and the knock cover i1is connected to a rear end portion of the lead

case so that knock ocperation may be transmitted to the chuck through

" the lead case.

[0007]

According to this structure, the knock cover 1s connected
integrally with the chuck through the lead case, the knock cover
therefore moves backward esach time the writing lead retreats
accordingTxawritiég'operation. Further, rotation operation of the
chuck by the above-mentioned rotational drive mechanism 1in
conjunctionwith retreat operationof thewritingleadis transmitted
to the knock cover as it is.

[0G08]

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

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



mechanism is stopped, which may be a factor damaging the rotational
drive mechanism in some cases. [00091 The present invention arises in
view of the problems with the mechanical pencil disclosed in the
above-mentioned patent documents, and aims at providing a mechanical
drivepencdiehichns provided with atretational diivermechanisomfot graduallycover
rotating the above-mentioned writing lead by way of retreat operation and
nappdamvard bmavenment-aftheairiting dead bythe writind. pressare,andywhich: the
can solve the problem that an obstacle may be placed to the rotational
wr it idrivel mechahisménithercase 0f the excessive fotationiopetration vapplied nelLd
to the knock cover, or when the knock cove, happens to be in contact
intenitosermething; o aternativedy’ vittenathe weritingyis Lperdormetddn sonal drive
situation where the knock cover is grasped. Means for Solving the
mech#roblerhs [0010de Themechanicalyrercil #r aceortamcaiwith the presaftcnal
invention made in order to solve the above-mentioned problem is a
drivenectidricalspencil whith iSa#fahged such that a chuck provided in a body
cylinder reciprocates so as to grasp and release a writing lead to inch the
L 00 dbove-mentioned writing lead. forward, in which the above-mentioned
chuck is held within the above-mentioned body cylinder so as -co be 4 -
rotetEbIer a6 Ut an AR TR I Sith ke Whére fiechack tfasps tHems with the
above-mentioned writing lead, a rotational drive mechanism is provided
mechyjHere attoris fetidated afld moved fstiard By wiithie” Bresstire bitHE ===

~ above-mentioned writing lead through the . S . _
and aims at providing a mechanical pencil which is provided with

a rotational drive mechanism for gradually rotating the
above-mentioned writing lead by way of retreat operation and forward
movement of the writing lead by the writing pressure, and which can
solve the problem that an cobstacle may be placed to the rotational
drive mechanism in the case of the excessive rotation operation
applied to the knock cover, or when the knock cover happens to be
in contact with something, or alternatively when the writing 1s
performed in & situaticon where the knock cover 1s grasped.
Means for Solving the Problems
00101}

The mechanical pencil inaccordance with the present Invention
made in order to solve the above-mentioned problem is & mechanical
pencil which is arranged such that a chuck provided in a body cylinder
reciprocates so as to grasp and release a writing lead to inch the
apove~menticned writing lead forward, in which the above-mentioned

chuck is held within the above-menticned body cylinder so as to be



above-mentioned chuck so that the above-mentioned rotor is rotationally
driven, and rotational motion of the above-mentioned rotor is transmitted
to the above-mentioned writing lead through the above-mentioned chuck,
characterized in that the above-mentioned writing lead is inched forward

rota thyptranamitting knockioperationof ta knoek parttosherabavesmentioneds the
chuck through a lead storage disposed at a rear end side of the

abovahovesmentaned chick; and ad separatiorepartis:formed at any: ldcationm  is
a-, and a knock operation transmitting path between the

proviabove-mentioned&nock part-and tre: abovesmentiened chuek solag toriting
transmit the knock operation of the above-mentioned knock part to

pres theabovel-mehtionetchuckrand: inhilsit! rotation ioperaticrefitomtbeinggh  the
transmitted. [0011] In that case, in a preferred embodiment, it is arranged

abovehatethe lwaebstorage Is attached ¢ a rear erbportionsofthenaed rotor is
above-mentioned chuck and. the above-mentioned separation part is

rotaforned between sredehd portioncoftharaliovermentidred: leadsstoriyel oned
and the above-mentioned knock part. [0012] in addition, it is desirable

rotothata gaprdistancedfihe taovefitmtioned 1 seFarativh paitisset dstarough
distance an, on does not disturb retreat operation of the rotor through the

Lhe appgveiTentionet 5ehtick by MFfifg Pressire of-thetwritihg feats -oo18iered
A preferred embodiment of the above -me nti one d rot at ional drive

Wl RECRATSMHS SUCH fHat tHe YGteF which constitttés fieé rotafisnareratton of

a knock part te the above-mentioned chuck through a lead storage
disposed at a rear end side of the above-mentioned chuck, and &
separation part is formed at any locatlon aiong a knock coperation
transmitting path between the above-mentioned knock part and the
above~mentioned chuck so as to transmit the knock operation of the
above~mentionedknockpart%x>theabove—mentionedchuckandinhibit
rotation operation from being transmitted.
(0011
In that case, in a preferred embodiment, 1t is arranged that
the lead storage 1g attached to a zrear end porticon of the
above-mentionaed chuck and the above-mentioned separation part is
formed between a rear end portion of the above-mentioned lead storage
and the above-mentioned knock part.
[0eiz]
Iin addition, it is desirable that a gap distance of the
above-mentioned separation part 1s set as a distance which doss not

disturb retreat operation of the rotor through the above-mentioned

o}



“drive mechanism is formed into the shape of a ring, first and second cam
faces are respectively formed at one end face and another end face of
the rotor in an axial direction, and first and second fixed cam faces are
arranged on the above-mentioned body cylinder side so as to face the
chucabovesmentiaped figstandesecondeandaces n tespectively, wherein the
first cam face in the above-mentioned ring-shaped rotor is brought into
[ 00 1abutment with and meshed with the above-mentioned first fixed cam face
by retreat operation of the above-mentioned chuck by way of the
abopesrentionedmniritingrpressure L and tve: secord campdace tthenal drive
above-mentioned ring-shaped rotor is brought into abutment with and
mechanéshed withithe abeve-mentioried: second fixedscarm Jace bylreleasing 1onal
the above-mentioned writing pressure, and wherein the second cam face
drivomtwhabovermentioneddrotor sidé arththesabdve-miertioned sécend second
fixed cam face are arranged to have a half-phase shifted relationship with
cam frespecttocone taoth tofa Eant irthechdal difectiortin'a sftuatioh wWdrethe=nd
first cam face on the above-mentioned rotor side is meshed with the
face ghovémenticred firstfirgd santiace’ ahdtheitst tamPfaceontrecnd fixed
above-mentioned rotor side and the above-mentioned first fixed cam face =
cam 6 afrange PTAREtheRalf phadl Shiftdtrrelatiorship With fespectfo Stae
one tooth of the cam in the axial direction in a situation where the second
50 2gamTace 6 the bW NiETHiDREd TE6F site’is methed 56 Withthea™ taces,
above-mentioned second fixed cam face. [0014] In this case, it is

. 5 b Pt :

respYesirbiedthat'a Spring nidmber isSprobidd” Which Biases tie secortr Lam”™

face in the above-mentioned ring-shaped o i _ )
ring-shaped rotor is brougnt into abutment with and meshed with the

above-mentioned first fixed cam face by retreat cperation of the
above~mentiocnedchuckbywayof the above-mentionedwritingpressure,
and the second cam face in the above-mentioned ring-shaped rotor
is brought into abutment with and meshed wj,;ch the above-mentioned
second fixed cam face by releasing the above-mentioned writing
pressure, and wherein the second cam face on the above-menticned
rotor side and the above-mentioned second fixed cam face are arranged
to have a half-phase shifted relationship with respect to one tooth
of a cam in the axial directlon in a situation where the first cam
face on the apove-mentioned rotor side is meshed with the
above-menticned first fixed cam face, and the first cam face on the
apove-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 second cam face on the above-mentioned rotor side 1s meshed



rotor into abutment with the above-mentioned second fixed cam face and
brings the second cam face and the second fixed cam face to mesh with
each other in a situation where the above-mentioned writing pressure is
released. [0015] Furthermore, in addition to the above-described
with Structunessitissdesirable that edtorquer carcelleewhichcis.formed
cylindrically and generates a slide between itself and an rear end portion
[001a@fithe above-mentioned rotor is interposed between the rear end portion
of the above-mentioned rotor and the above-mentioned spring member
solasta peeventthe rotatidralimetior dflthe abeve-mentienéd: rotor Fromyided
being transmitted to the above-mentioned spring member. EFFECT OF
whiciTHEINVENTION 00162 Accerding totthe mechanicahpéncikhavingthehaped
above-described structure, with application of the writing pressure, the
rotorotorimovestinsthe axiahdirectiohsosthaethelfirsedantfacecof theaoteris Tace
brought to mesh with the first fixed cam face, and is subjected to
and brotatiohalractiono Furthen. fasthe Witiitepresstre i reledser? fiecrptop mesh
returns to the original position, and then operates so as to bring the
with seeehdcdin face of thel foter- toomesh with the sedutitr Tiked ehfi fice'sd t1 19
as to be subjected to the rotational motion in the same direction. As the
pressgtationdl ModtieA 9t the above-mentioned rotor by way of the writing
pressure is transmitted to the writing lead through the chuck, it is possible
1006 prevent the local abrasion of the writing lead according to the progress

of the writing and to solve the problem that the thickness of a drawn line
anﬁ%ﬁé%ﬁmﬁﬂﬁﬁr in addition to the above-described structure,

it isdesirable that a torgque 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 portion
of the above-menticned rotor and the above-mentioned spring member
S0 as to prevent the rotétiona&.motion.of the above-mentioned rotor
from belng transmitted to the above-menticned spring member.
EFFECT OF THE INVENTION

raolie)

According to the mechanical pencll having the above-described
structure, with application of the writing pressure, the rotor moves
in the axial direction so that the first cam face of the rotor is
brougnt to mesh with the first fixed cam face, and is subjected to
rotaticnal motion. TFurther, as the writing pressure 1s 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

 fixed cam face so as to be subjected to the rotational motion in

-]



of the drawn line may change badly. [00171 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
the sstisagerattached. toAbecchucktsa that 4herotation opetation bs inhibited. cnad
from being transmitted at the separation part. Therefore, it is possible to
rotoisalvethe probtemsvn thatran pbstaole-eatised byrexcessively rotatingwthec ing
knock cover is placed to the rotational drive mechanism, the knock cover
ilead happensitabe irheoritact witls something; andaneobstactencaused whemnzsion
writing in a situation where the knock cover is grasped is placed to the
of thretationtdnve irechanisn.j0018-1 ©Onithe pthey trand, eVehlthough therg and
separation part is formed as described above, the knock operation for
to soichihydhie writing lead: tan bé reliabhy trarsmitedwo thielead dtoragecarihess
chuck side through the above-mentioned separation part. BRIEF
of C'DESCRIPTIONOFTHEDRAWINGS {0019] FTG. 1 is a perspective view
of a first half part ;partially 8 broken-away) of a mechanical pencil in
[G0lactordance with the present invention. FIG. 2 is a fragmentary sectional

side elevation similarly showing the first half part. FIG. 3 is a fragmentary
SeblaHal ST lRvalioh fifFeration 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 beling
transmitted at the separation part. Therefore, it 1s possible to
solve the problems in that an obstacle caused by excessively rotating
the‘knock cover ls placed to the rotational drive mechanism, the
knock cover happens to be in contact with something, and an chstacle
caused when writing in a situation where the knock cover 1ls graspsd
is placed to the rotation drive mechanism.
[G018]

On the other hand, even though the separation part 1s formed
as described above, the knock operation for inching the writing lead
canbe reliably transmitted to the lead storage and chuck side through

o

the above-mentionad separation part.

!'Cj

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 ig a perspective view of a first half part {(partially



showing a -rear portion of the mechanical pencil. FIG. 4 is a schematic

view for explaining, in order, rotational drive actions of a rotor employed

in embodiments as shown in FIGS. 1to 3. FIG. 5 is a schematic view for

explaining the rotational drive actions of the rotor, following FIG. 4. FIG. 6
brokds-aafragmentary sectienalside elevation shewingrtiven whole structgre mezsent

the preferred embodiments shown in FIGS. | to FIG. 7 is an enlarged
invergectional view similarly showing the second half part. DESCRIPTION OF

REFERENCE NUMERALS AND SIGNS [0020) 1: body cylinder 2: base

3:78ad casés4echuckcBeclampy 6:¢otor Gaxfirst cam facevshisecendiilarly

cam face 9 7: pipe end 8: pipe support member 9: holder chuck 10: return
showigpring E3: fUippetr cam. forevation member 13a: first fixed cam face

FIG. 3 is a fragmentary sectional side elevatlon further
showing a rear portion of the mechanical pencill.

FIG. 4 is a schematicview forexplaining, inorder, rotational
drive actions of a rotor employed in embodiments as shown in FIGS.
1 to 3.

FIG. 5 is a schematic view for explaining the rotational drive
actions of the rotor, Lollowing FiG. 4.

FIG. ¢ 1s a fragmentary sectional side elevation showing the
whole structure in the preferred embodiments shown in FIGS. 1 to
3.

FIG. 7 iz an enlarged sectional view similarliy showing the
seconc half part.

DESCRIPTION OF REFERENCE NUMERALS AND SIGHNS
10020]

1: beody cylinder

21 base

3: lead case

4: chuck

5: clamp

rotoer

[o)
.

first cam face

(e}
O]

6b: second cam face



14: lower cam formation member 14a: 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 G: gap (separation
part) BEST MODE FOR CARRYING OUT THE INVENTION [0021]

7: pildereimafter, a mechanical pencil in accordance with the present invention
will be described with reference to the embodiments illustrated in the

8: pidrawings:HGSudrand-2 show a first half part of the mechanical pencil in
accordance with the present invention. FIG. 1 is a perspective view of the

¢: hdirgehalfpart'where a portion equivalent to one quarter of the whole
circumference and perpendicular to an axis direction is broken-away, and

10: FGi2nisst0 aside elevation where a left half portion is shown in section.
[0022] Reference numeral 1 denotes a body cylinder which constitutes

13: uheexterior, dndreferencersumeral 2 indicates a base attached to a tip
portion of the above-mentioned body cylinder 1. A cylindrical lead case 3

13a: i§ aceommodated toakialty within the above-mentioned

14: lowser cam formation member

14a: second fixed cam face

1¢: stopper

17: torgue cancellgr

18: spring member

21: knock bar

22: spring member

23: clip

26: knock cover

27: writing lead feeding hole

G: gap (separaticn part)

BEST MCDE FOR CARRYING QUT THE INVENTICN
[0CZ21]

Hereinafter, amechanicalpencil inaccordancewiththepresent
invention will be described with reference to the embodiments
illustrated in the drawings. FIGS. 1 and Z show a first haif part
of the mechanical pencil in accordance with the present invention.
FIG. 1 is a perspective view of the first half part where a porticn
equivalent to one guarter of the whole circumference and

perpendicular to an axls direction is broken-away, and ¥iG. 2 is

10



body cylinder 1, and a chuck 4 is connected with a tip portion of the lead
case 3. The chuck 4 is mounted so that a through hole 4a is formed along
with an axis thereof, a tip portion is divided in three directions, and the
divided tip portions are loosely fitted in a clamp 5 which is formed in the

a sicdshapesafa ring .Wdiherabovermentioned rng-shaped elampbris mounted iox .
inside a tin portion of the rotor 6 which is arranged to cover the perimeter

[0020fithe above -men ti oned chuck 4 and which is formed cylindrically.

[0023] Apipe end 7 is arranged so as to proj ect f romthe
albiovesmentienedrbasé 2, andoar erdqpottionof thelpipetend7dsfitted ttotes
an inner surface of a support member 8 as an intermediate member

the elpcatethin, the dbovésmentienedivase 2 ZThe abovswsentibaed supportied to
member 8 is formed whose diameter gradual | y increases towards its

a tipenurportion {relae ertbportion) sideratdwivose eylindticalportiorsist indrical
integrally formed in the shape of a staircase. Fitted to its inner surface of

lead the ehd poricrrisagirctfelential stafabe af thé tip gorioa sy tharentioned
above-mentioned rotor 6. Further, a holder chuck 9 made of rubber which

body hasiforshed & throughehsledin‘an axisporiehds fitted toithel P portion o
circumferential surface at the support member 8 for supporting 11 the

the lgfovesafentioned Pedhd 7. 90024 T Acebrding to thé abbvelmentionagle <a
structure, a linear lead inserting hole is so formed as to pass via a

L5 LORRARIThORAY fored i the chirtk %and A thrsUgH Rote™da tormied * 989 in

along the axis of the above-mentioned holder chuck 9 from the Iead case
threg fpifpactions, and the divided fip portlions are lLoosely fitted

inaclampbwhichis formedintheshapeof aring. Theabove-mentioned
ring-shaped clamp 5 1s mounted inside a tip portion of the rotor
6 which 1s arranged to cover the perimeter of the above-mentioned
chuck 4 and which is formed cylindrically.

[0023)

Apipeend7 isarrangedsoastoproject fromthe above-mentioned
base 2, and an end portion of the pipe end 7 is fitted to an inner
surface of a support member & as an intermediate member located in
the above-menticned base 2. The above-mentioned suppoert member 8
is formed whose diameter gradually increases towards its end portion
(rear end portion) side and whose cylindrical portion 1s integraily
formed in the shapes of a staircase. Fitted to its inner surface

of the end portion is a clrcumferential surface at the tip portion

t

of the above-mentioned rotor €. Further, a holder chuck Y made of
rubber which has formed a through hole %a in an axis portion is fitted

tothe circumferential surfece at the support member 8 for supporting

11



above-mentioned pipe end 7. A writing lead (iefill lead; not shown) is
inserted into the linear inserting hole. Further, a return coil-spring 10 is
arranged at a space between the above-mentioned rotor 6 and chuck 4.
In addition, one end portion (rear end portion) of the above-mentioned
the detura-springithistagcommedated.in abutment with an end face of the
above-mentioned lead case 3 and another end portion (front end portion)
[ 002afithe above-mentioned return spring 10 is accommodated in abutment
with an annular end face formed in the rotor 6. Therefore, the chuck 4 in
the rotor Glisdiased:-toe retreatsbyraction-ofthe abovetrmentiored-tetapr leac
spring 10. [0025-1 In the mechanical pencil shown in the drawings, when
inseknock bpérationof & knockdpart (to e set. forthdatery whidh i disposeldy rred
at a rear end portion of the body cylinder 1 is carried out, the
in thabovesmentioned leadicasecd atlvarces i thessd\e eylineer e The! fipodf the
the chuck 4 projects from a clamp 5 to cancel a grasp state of the writing
abovdegrWithreahcéllation of thevabové-méhfined knock operatidh, the lead e
case 3 and the chuck 4 retreat in the body cylinder 1 by the action of a
aboveetirh shARGLODDZE[ALZ At this firte, tHelWrAtihg18ad is-hetd i thet shown!
through hole 9a formed at the holder chuck 9. In this situation, the chuck
is 1uspetréats anda i portibh ot the ERGEKFATS adcorimodated-fifthe & return
~_ above-mentioned clamp 5, thus the writing lead again comes into the i
collgpadi sfatel In BHfeT FOrRStHE wiitiHy eadis grasped ARdYeiedseger t-oned

when the chuck 4 moves back and forth by repeating the knock operation
rotor 6 and chuck 4. Inaddition, one éndportlon {rear eric portion)

of the above-menticned return spring 10 is accommodated iln abutment
with an end face of the above-menticned lead case 3 and another end
portion (front end portion) of the above-mentionad return spring
10 is accommodated in abutment with an annular end face formed in
the rotor €. Therefore, thé chuck 4 in the rotor 6 1s biased to
retreat by action of the above-menticoned return spring 10.
(00253

In the mechanical penclil shown in the drawilings, when knock
operation of a knock part (to be set forth later) which is disposed
at & 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 clamp 5 to cancel a grasp state
of thewriting lead. Withcancellation of the above-mentioned knock
operation, the lead case 3 and the chuck 4 retreat in the body cylinder
1 by the action of a return spring 10.

[0026]

12



of the above-mentioned knock part, whereby the writing lead operates to
inch forward from the chuck 4 stepwise. 0027) The above-mentioned
rotor 6 shown in FIG. I. is formed into a ring shape where a central part in
the axial direction is larger in diameter. A first cam face 6a is formed at
orrecend face: (rear end:face)t; and a secoridcamlfacerbbisformedatithécle
other end face (front end face) which is formed into a ring shape. On the
9a fcother! hand;at the tewrenchportion .of the aliove-mentionedrotor Beachuck 4
cylindrical upper cam formation member 13 is mounted in the body
retragylindentise asitp gover fverredl endepoitioniofthé yotor GrAtothefeontzn the
end portion of the above-mentioned upper cam formation member 13, a
abovdixedrdat fack {alsonefertddte as ofirst fixed Carmathcery 13a08H6Fmed sp the
as to face the first cam face 6a in the above-mentioned rotor 6. [0028]
grasiFafthefmore rathoag iy ABEShowrEin FIG 1t shoWwndih FIEeE egd released
cylindrical lower cam formation member 14 is mounted on the body
when gylinden Aistdestrasts face the'second cdififace bdnhe knock operation
above-mentioned rotor 6, and a fixed can face (also referred to as 13
of Lhesas6itEfiked can Riee ) 294 Iformet af e rearend dorfioninatheaxiad - €<
~direction. In addition, a relationship and mutual operation among the first
Lo inmy the'setbAd Caifi faces 620 4hd 6b Wwhith“argformed at the
above-mentioned rotor 6, the above-mentioned first fixed cam face 13a,
the second fixed cam face |4a will be described n detail later with

reference to FIGS. 4 and 5, ~ , . .
The above-mentioned rotor & shown in FIG. 1 is formed rnto

a ring shape where a central part in the axial directlion i1s larger
in diameter. A filirst cam face 6a is formed at one end face (rear
end face), 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, af the rear end portion of the above-mentioned rotor 6, a
cylindrical upper cam formation member 13 is mounted in the body
cylinder 1 so as to cover the rear end portion of the rotor ©. AT
the front end portion of the above-mentloned upper cam formation
member 13, a fixed cam face (also referred fo as "first fixed cam
face”™) 13a 1is formed so as to face the first cam face €a in the
above-mentioned rotor 6.
[0028]

Furthermore, although not shown in FIG. 1 but shown in FIG.Z,
a cvlindrical lower cam formation member 14 1s mounted on the body
cylinder 1 side sc as to face the second cam face 6b in the

above-mentioned rotor &, and a fixed cam face {also referred to as
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[0029] FIG. 3 further shows a farther portion of the mechanical pencil
shown in FIGS. 1 and 2, and typical parts shown in FIGS. 1 and 2 are
indicated by the same reference numerals. As shown in FIG. 3, a
cylindrical stopper 16 is fitted to the rear end portion inside the upper cam
" secdarmation membef 43avhichds farmeéd oykindricallyh<and a:coikspring-tion in
member 18 is provided between a front end portion of the stopper 16 and
the theitorquéicanceller 17 whichdsifarmed: cylindnicallytamd:cdin. mowedn thetual
axial direction. [0030] It is arranged that the above-mentioned spring
operamemberd8rgctshsoastocbasdorvard thevalboverméntioried torgue ol which
canceller 17 and the above-mentioned rotor 6 is pushed move forward by
are fthemabove-Mentioned torguelcarcelier 1T stibjected ipothis biasforgesd first
[0031] According to the above-mentioned structure, in a situation where
fixedheachliek 4 Graspsrthe Weithey lead theabove: mentidred iotor Btegetherbed
with the chuck 4 is accommodated in the above-mentioned body cylinder
in deteq as i@ berotstablerabcutthée axis® Fufther, i &38Ruation where the
mechanical pencil is not in use (or not in 14 writing state) , the rotor 6 is
[00pidsed forward by the action of the above-mentioned spring member 18
through the above-mentioned torque canceller 17, resulting i |n a S|tuat|on

shewn-ir FIGS. 195 §5 0032170 thE bEReF hafd, When tHe fhaehanizal=n o+t

pencil is used, i.e., when the writing pressure is apglled to the wrltlng Iead ~
shoané{gﬁg%ﬁﬁ. 7 and 2, and typlcal parts shown in . and 2

are indicated by the same reference numerals. As shown in FIG. 3,
a cylindrical stopper 16 is fitted to the rear end portion inside
the upper cam formation member 13 which Is formed cylindrically,
and a coll-spring member 18 is provided between a front end portion
of the stopper 16 and the torgue canceller 17 which is formed
cylindricalily and can move in the axial direction.

[GC30;

It is arranged that the above-mentioned spring member 18 acts
so as to bilas forward the above~mentioned torgue canceller 17 and
the above-mentioned rotor ¢ is pushed to move forward by the
above-mentioned torgue canceller 17 subjected to this blas force.

[0C317

According to the above-mentioned structure, in a situation
where the chuck 4 grasps the writing iead, the above-menticned 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

a situation where the mechanical pencil 1s not in use (or not in
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protruding from the pipe end 7, the above-mentioned chuck 4 retreats

against the bias force of the spring member 18. According to this

operation, the rotor 6 also retreats in the axial direction. Therefore, the

first cam face 6a formed at the rotor. 6 shown in FIGS. 1 and 2 engages
writiwigh anstragshes avithe the-above-meatiened dirstdixed camfaeelBan of the

[0033] FIGS. 4 (A)to 4 (C) and FIGS. 5 (D) and 5 (E) are for explaining
abovdamosder thesfundamentalcoperatioh of acotatidnal dive mechahismawhicly que

rotationally drives the rotor 6 by the above-mentioned operation. In FIGS.
canced and 5] feferercelnumerdl® mdichtes: theo absiewnentiongd=fdtoriwhieh? -

is schematically shown, and at one end face thereof (upper face .in

[ 00figures) the first cam face 6a having a continuous sawtooth shape along a

circumference direction is formed into the shape of a ring. Further,

sifilaflyethe second eam fdce! 68 RaVirg @ BeRtinubis:Saw todth Shape™ - € - -

along the circumference direction is formed into the shape of a ring at the
when gifferend-face Hiowerfagelin figiresy of thetrotor' 616634 1GA therstheF 20w

hand, as shown in FIGS. 4 and 5, the first fixed 15 cam face 13a having a
ProtRentiRdolisSaticoth 8ifape long fife Sdirclinteréricecdifrscion idafse = - reats

formed at a ring-shaped end face of the upper cam formation member 13,
agalngy tHersBdaid fivdd eant fabé MAHAVING FXSHtintious S&wtobth 8Hape s

along the circumference_direction is also formed at a ring-shaped end
OPET FECEBE thé IweiTam formiation membEF 14, The chfivfacés formediififo~ -

the sawtooth shape _ . : o
Therefore, the first cam face ba formed at the rotor & shown in FIGS.

1 and 2 engages with and meshes with the above-mentioned first fixed
cam fTace 13a.
[0G33]

FIGS. 4(AY to 4(C) and FIGS. 5(D} and 5{%} are for expiaining
in order the fundamental operation of a rotational drive mechanism
which rotationally drives the rotor 6 by the above-mentioned
operation. In FIGS. 4 and 5, reference numeral 6 indicates the
above-mentioned rotor which is schematically shown, and at one end
face thereof {upper face in figures) the first cam face 6a having
a continuous sawtooth shape alonga circumferencedirection is formed
into the shape of & ring. Further, similarly, the second cam face

€b having a continuous sawtooth shape along the circumference

direction is formed intc the shape of a ring at the other end face

Hh

{iower face in figures) of the rotor o.
[0034]

On the other hand, &s shown in FIGS. 4 and 5, the first fixsd
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along the circumference direction at the first cam face 6a and the second
cam face 6b formed at the rotor, the first fixed cam face 13a formed at the-
upper cam formation member 13, and the second fixed cam face 14a
formed at the lower cam formation member 14 are each arranged to have
cam Substantially the same pitchc0035} G 4 (a)yshows a ridlationshipong  the
among the upper cam formation member 13, the rotor 6, and the lower
circwcaie fermatiohi memberl4 in dhe sitGatior Wwhete the imechamicat pencil iface
not in use (or not in writing state) . In this situation, by the bias force of
of ththeispring carembem:d showreinoRlG 13, thenskcord canvfate 6bformen face
Jr. the rotor 6 is brought into abutment with the second fixed cam face
l4a H#raiside 2of tioe Towerccam formiationimebider 14 mountéd at the'bodyf e rence
cylinder 1. At this time, the first cam face 6a on the above-mentioned
diregbtorr6iside ard e abeve imentionedsirstfixedtant faee 23atdre ~ower can
arranged co have a half-phase (half-pitch) shifted relationship with
formgéépectedbna todth of e cain iiv i akial BiREcion.0036] FGLaqBy shepe
shows an initial situation where the writing pressure is applied to the .
alongyfitidy T By 1RE T Hie MEERANIEA! Fendilin L 16 this ke HsTdéscriped e
above, the rotor 6 compresses the above-mentioned spring member 18
secondRtreatSh the ddaldirection Whilethe’chutR 2 retreats “FHUR! the™ face
rotor 6 moves to the upper can formation member 13 side mounted atthe
132 I66g Byfinder 4. U RI0E7 G A(ET shaWws S Sittftion whéfe thewiting*© -~ *¢

pressure is ) N o ) "
cam face ltda formed at the lower cam formation member 14 are esach

arranged to have substantially the same pitch.

FIG. 4(h) shows & relationship among the upper cam formation
member 13, the rotor 6, and the lower camr formation membesxr 14 in
the situation where the mechanical pencil is not in ﬁse {or not in
writing state). In this situation, by the bias force of the spring
member 18 shown in FIG. 3, the second cam face 6b formed in the rotox
6 is brougnt into abﬁtment with the second fixed cam face 14a 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 rotor
6 side and the above-mentioned first fixed cam face 138 are arranged
to have a half-phase (half-piltch) shifted relationship with respect
to one tooth of the cam 1n the axial direction.

[003¢6]
FIG. 4(B) shows aninitial situatlonwhere thewritingpressure

is applied to the writing lead by use ¢f the mechanical pencil. In
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applied to the writing lead by use of the mechanical pencil and the rotor 6
comes into abutment with the upper cam forma'-ion member 13 side and
retreats. In this case, the first cam face 6a formed at the rotor 6 meshes
with the first fixed cam face 13a on the upper cam formation member 13
this sidesdhusathe detor 6iissubjected4q rotationakdrive cérrespondingstethethe
half-phase (half-pitch) with respect to one tooth of the first cam face 6a.
abovd0038f 1naddition; circle<) dralk imthecentertof the rotorcé ik FIGS &t 1on
and 5 indicates the amount of, rotational. movement of the rotor 6. In the
whilssituationtshown in BiGe4(C) , thésecondcampface 6brorvthe to the upper
above-mentioned rotor 6 side and the above-mentioned second fixed
can fcamfdacert4aaré arrahged iohave wialf-phasd (ralf-piaghy shifteter 1
relationship with respect to one tooth of the cam in the axial direction.
10030039] Next, FIG. 5 (D) shows an initial situation where drawing with the
mechanical pencil is finished and the writing pressure to the writing lead
is Féleaséd dn thisases the fotei-6 PovESToRvArRE invthetaxidl dirsctionre L5
by action of the above-mentioned spring member 17 18. Thus, the rotor 6
app 1 iREVES thtReEwer ban fotfhation Tiembar B4 T§ide Motitedattfie bédy the
cylinder 1. 0040} Furthermore, FIG. 5(E) shows a situation where the ~
rOtORofor6TEGMES TRtG-ABIHHTaIE With the I6weP Eam fottha om rerfiber $4°° 7 13

side and moves forward by action of the above-mentioned sprlng member
Slae:ﬁpd retreats. In this case, the filrst cam face 6& formed at

the rotor © meshes with the first fixed cam face 13a on the upper
cam formation member 13 side. Thus, the rotor 6 is subjected to
rotational drive corresponding to The half-phase (half-pitch} with
respeact to one tooth of the first cam face ota.

[C038]

In addition, circle {0 drawn in the center of the roftor &
in FIGS. 4 and 5 indicates the amount of rotational movement of the
rotor 6. In the situation shown in FIG. 4{(C), The second cam face
6b on the above-mentionad rotor & side and the above-mentioned second
fixed cam face l4a ars arranged to have a half-phase (half-pitch)
shifted relationship with respect to one teooth of the cam in the
axial direction.

[0039]

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

in the axial directiconbyactionof the above-menticned spring member
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In this case, the second cam face 6b formed at the rotor 6 meshes with
the second fixed cam face 14a on the lower cam formation member 14
side. Thus, the rotor 6 is subjected again to the rotational drive
corresponding to the half-phase (half-pitch) of one tooth of the second
18. Ccamsfacerth.}0041) Therefore;as showrohy circley(0) drawhimvtheecshter 14
of the rotor 6, according to reciprocating movement of the rotor 6 (which
side issubjected to teswritinly pressurelein the axial direction, the rotor 6 is
subjected to the rotational drive corresponding to one tooth (one pitch) of
00 4the first and second cam faces 6a and 6b, and the writing lead 10
grasped by the chuck 4 is rotationally driven through the chuck 4
sifilary. 0042 ACCording t6 the methanieal penell Wavititpte Sthectife o ©
as described above, each time the writing causes the rotor 6 to
come gegiprocalel ivthetaxial BirckoRC e rétot is Stbjectedtd e Fotatiofalie and
motion corresponding to one tooth of the cam. By repeating this 5
move pPEtAHeE the XAt [Baddis retstichally triven stepwiide SPrhetefdremtss ¢ -
possible to prevent the writing lead from locally 18 abrading as the writing
In thgrgceads, and it i§ af<y PosSbletrsolts e piablén thafthie boldnestoi e s
. the drawn line and the thickness_of the drawn line may change badly.
vwith (oA Fe Fithdrisre, dERoraing ¢o the methariiedl pédl having the™ member

tructure as described above, the pipe end 7 for guiding the V\giting o .
side. Thus, the rotor & 1s subjected again to the Totational

drive corresponding to the half-phase (half-pitch) of one tooth of
the second cam face ob.
[C04%]

Therefore, as shown by circie (O) drawn in the center of the
rotor 6, according to reciprocating movement of the rotor & {which
is subjectedrto the writing pressure) in the axial direction, the
rotor © 1s subjected to the rotational drive corresponding to one
tooth {one pitch) of the first and second cam faces ba and tb, and
the writing lead 10 grasped by the chuck 4 is rotatlicnaliy driven
through the chuck 4 similariy.

10042

According to the mechanical pencil having the structure as
described above, each time the writing causes the rotor & o
reciprocate in the axial direction, the rotor is subjected to the
rotationalmotioncorresponding toone toothof thecam. Byrepeating
thig operation, the writing lead is reotaticnally driven stepwise.

Therefore, it is possible to prevent the writing lead from locally
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lead and arranged to project from the base 2 is fitted to the tip portion of
the above-mentioned rotor 6 through the support member 8 which
functions as the intermediate member. Thus, as the above-mentioned
chuck 4 retreats and moves forward in conjunction with the writing
abracoperationt the pipe énd Pmovesds thesame directionctiroaghithe to solve
support member 8. Therefore, if a cushion action where the writing lead
the pretfeatsandaioveasforwarl: takesplacednaoajunctionewithawtitimg thickness
operation, the pipe end for guiding the writing lead also moves in the
of tlsame directionswherebyrelativeimovement in the axial direction does not
take pace between the above-mentioned pipe end and the writing lead
[004and 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 ‘
aboveLmenliened rot6io6 throtighthestgpdrtimediber & Thas; wheh'the the
writing lead is subjected to the rotational movement, the pipe end is also
strucypiécied WtRe YBRMiGHH Hroverert-Simifary, 50 thatthepipe éid and: =179
the writing lead rotate together. 00451 Therefore, it is possible to solve {
lead aproblethdrat the H9Profrusion engtiFoftheSwrting lead pfotridingy® “*°
from the pipe end changes each time and the user considerably feels an
pOrtingongruots 160cHTWhEN witting FUtther, the igad'¢an be praveRted o™=~
being broken due to the lead scraping at the pipe eq?, which js caused .
& Whpg e cHageR'in th%%r&?ﬁsidrﬂ%ﬁ@&e fthe writiRgiead from the'piges  ="°
aboveepdeafln“dig iseglscoﬂe?:ss?i?ler%q'%oalgg thvpcgorglc?x%éh@othvevarﬁ in conj tior
menticned ch . treats an TOr 31z Junctlon

with the writing operation, the pipe end 7 moves in the same directicon
through the support member 8. Therefore, 1f a cushion action where
thewritingleadretreats andmeves forwardtakesplaceinconjunction
with writing operation, the pipe end for guiding the writing lead
also moves in the same direction, whereby relative movement in the
axial direction does not take place betwean the above-mentlioned pipe
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-mentioned
rotor & through the support member 8. Thus, when the writing lead
is subjectedtothe rotational movement, thepipeendisalsosubjected
to the rotational movement similarly, so that the pipe end and the
writing lead rotate togsther.

[0045]

Therefore, 1t is possible to solve the problem that the
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paper surface is smeared by scraping of the lead. [0046] In addition, with
application of the bias force of the above-mentioned coil-spring member
18, the cylindrical torque canceller 17, which moves forward the rotor 6,
generates a slide between the end face of the torque canceller 17 and the
prot et facel of ghé abovermentionedirétes 6 and actsiso thatithenrotatonalbe end
motion of. the above-mentioned rotor 6 generated by repetition of the
changeritingg @ctiohris prevented from bemg transmittedytofthe spring memberruocus
18. [0047] In other words, since the torque canceller 17 formed
roucleylindrically istimterposedtiietwe e thel above-mehtioned rotor 6and thebeing
spring member 18, the rotational motion of the above-mentioned rotor is
brokgrederteddromebding trapsiitted o fiie Ab6verhtentiohéd sprng 1= caused
member, and it is possible to solve the problem that back torsion (spring
by theroue) of e springmember 18ccturs afd places-an obstacledotead from
rotation operation of the rotor 6. [0048] Further, in the illustrated
the Eérﬁ@oarﬁﬁeﬁfl%ghe\ﬁm%w@%sS&@aﬁnu%rsgszﬁ@eﬁélfoﬁﬁé%ﬁiﬁdﬁaat the
circumference of the torque 20 canceller 17, and an 0-ring 19 made of
papefyFreris fittedinfoihe” §rocie. Wh@ﬁlfvﬁéfto‘?éuéﬁﬁnéél%?i? moves
backward with application of the writing pressure, the above-mentioned
[Oo%ﬁlng 19 slides on an inner circumference of the above-mentioned upper

cam formation member 13 and acts so as to function as a damper [0049]
in addition, with application of the bias force

above=mentiocned coil-spring member 18, the cylindrical torque

canceller 17, which moves forward the rotor 6, generates a slide

between the end face of the torgue canceller 17 and the end face

of the above-menticoned rotor & and acts so that the rotational motion

of the above-mentioned rotor 6 generated by repetition of thewriting

action is prevented from being transmitted to the spring member 18.
[0047]

In other words, since the torgue canceller 17 formed
cvlindrically is interposed between the above-mentioned rotor & and
the spring member 18, the rotational motion of the above-menticned
rotor 1s prevented from being transmitted to the above-menticoned
spring member, and 1t is possible to solve the probiem that back
torsion (spring torgue) of the spring member 18 occurs and places
an ¢khstacle to votatlion operation of tThe rotor 6.

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

an annular grocve is formed along a circumference of the ftorgue
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In other words, during the above-mentioned cushion operation against
the bias force of the spring member 18 shown in FIG. 3, there arises a
feel of "clatter" or "click" when writing, leaving a problem in had feeling.
Then, as shown in FIG. 3, the 0-ring 19 is arranged along a
cancedifcumfefential Sidenobtheltopgue cancellerfl 7 allowing shéitted into the
above-mentioned dumper function which is used to reduce the
groovabovéinmentioretbproblerm nfo050E NeXtiFiG s6 slows thiewhole strbeture 1 on
of the mechanical pencil provided with the above-mentioned function, and
cf thits secdridbalf i enlargedtad shown THEIG L2rRGrtRery FIG. 6 jllistiates oo
a left half portion in section with a side elevation and FIG. 7 illustrates it
an inpssections MEFGSnEantt 7t ke réfevencessign s Tridicatetiike pafts tharalion
are typically shown in each drawing as already described. [00511 As
merbssholh TFIGS 6 afd 7@ Kifock bar 21°formed Tyfadiélly is
accommodated between the body cylinder 1 and the lead case 3 inside
[004he 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 member 22

arfahGed BEteEA & rédrénd portion ot the ABBve-Tattionsd stdppé=2i - Lon
16 and the knock bar itself. [0052., Further, it is arranged that a_cylinder
295 dy-pSathYhich & “clify 28 fiitégraily fomad at ateal Brd'portion of ="
~the body cylinder. is fitted into the body cylinder 1, and the above
=732 fiehtidiied knock Bar 21 Is prevented froim protiutig towards tha Téar rd- "
in bascidfegzefling. Then, as shown in FIG. 3, the O-ring 1% is arranged
along & circumferential side of the torgue canceller 17, allowing
the above-menticned dumper function which is used te reduce the
apove-mentioned problem.
[Q050]

Next, FIG. 6 ¢shows the whole structure of the mechanicél pencil
provided with the above-mentioned function, and its second hall 1s
enlarged and shown in FIG. 7. Further, FIG. 6 illustrates a left
half portion in section with a side elevatlion and FIG, 7 illustrates
it in section. Tn FIGS. 6 and 7, like reference signs indicate like
parts that are typically shown in each drawing as already described.

[0C51]

As shown in FIGS. 6 and 7, a knock bar 21 formed cylindrically
is accommodated betweaen the bedy cyvlinder 1 and the lead case 3 inside
the rear end side of the body cylinder 1. The knock bar 21 is arranged
tobe blased rearward at its front end porticnby a coll-spring member

22 arranged between a rear end portion of the above-mentioned stopper
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the body cylinder 1 by a step portion 23b formed inside the cylinder body
23a as shown in FIG. 7. 0053] The rear end portion of the
above-mentioned knock bar 21 is arranged to project a little farther than a
rear end portion of the above-mentioned cylinder body 23a, and an
16 areraser24isatcérmmodated M an inside space at the rear end portion of
the above-mentioned knock bar 21. Further, the knock cover 26 which
[ 00 >eanstitutes the knock part so as to cover the above-mentioned eraser 24
is detachably provided so as to cover a perimeter side of the rear end
pottion.h ef the knoek dbar 219 f005412 Or they dthetdanth ds showa in ' FIGEh
7, a writing lead feeding hole 27 having a diameter smaller than an inner
clip Yiakreteriof thie kaocke bar2 Bis Forawed immediatdly before the réar endinder
portion in the knock bar 21. As shown in FIG. 6, it is arranged that a front
1 is énd poftion tof thesabevemertioHEdfeedifig Holé 27-favesBrear eRgc knock
portion of the above-mentioned lead storage 3 to have a small are G. In_ _
bar Zothéf Wordssintthis erbbdirheRt the Tead-storage™3 1§ fiot Afechamitafly<s ©F
connected with the above-mentioned knock bar 21 but a separation 22
the beat i§ cbhtittted By tRe"a5oveméritiihed §ap Er6055F fthe ABove! tnder
structure, when the knock operation of the above-mentioned knock cover
body 268 caFriéd BUE it'dcts o that the front end portion of the
-above-mentioned feeding hole 27 comes into abutment with the rear end
[OOWtion of the lead storage 3 through

The rear end portion of the above-mentioned knock bar Z1 is
arranged to project a2 little farther than a rear end portion of the
above~mentioned cylinder body 23a, and an eraser 24 is accommodated
in an inside space at the rear end portion cf the above-mentioned
knock bar 23. Further, the knock cover 2& which constitutes the
knockpartsoemstocovertheabove—menﬁionederaser24 1s detachably
provided so as to cover a perimeter side of the rear end portion
of the knock bar 21.

[0054]

Orn: the other hand, as shown in FIG. 7, & writing lead feeding
nole 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

bar 21. As shown in FIG. €, 1t is arranged that a front end pecrtion

of the above-mentioned feeding hole 27 faces a rear end portion of
the above-mentioned lead storage 3 to have a small gap &. In other
words, in this embodiment, the lead storage 3 1s not mechanically

connected with the above-mentioned knock bar 21 but a separation
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the knock bar 21 so as to inch the lead storage 3 forward, maintaining the
abutment. Thereby, as described above, the chuck 4 moves forward and
operates to inch the writing lead out 0" the pipe end 7. Then, on releasing
the above-mentioned knock operation, the knock bar 21 is retreated by

part actionofthe ispting membee 22hand theknockbar @4risheld by the step
portion 23b formed inside the cylinder body 23a which supports the clip

{00523. [0056] According to the embodiment as described above, since the

separation part of the gap G is formed between the front end portion of
théwriting |lednbfeeding:hole 27formed onthe rearend side of ttherknotk the
bar 21 and the rear end portion of the above-mentioned lead storage 3, a

abovealigtantcé of tiie apais desirably Set asca distatiee Whichdees Ao affeca b the
the retreat operation of the rotor through the above-mentioned chuck by

frontthenriting predsare o the writingieadol Aceordirk o this Strfictures tRes 1nto
rear end portion of the lead case 3 does not impact on the front end

abutissifior of the-aBovéfietivhed féedifig holé 27 in #ié' case of ife retreatonal
operation of the chuck 4 and the lead case 3 when writing, to thereby =

the kggcilie tHe Totational triveoperition of e alicve-mientivnad rotationa L 111
drive mechanism. 23 0057] In the presence of the above-mentioned gap

che 2Bl i Fdtation Spetation st e featl case S daused by the s ¢ moves forward
above-mentioned rotational drive mechanism is not transmitted to the "

and 9Giiekicover 26 BidR. if Sother wotdst 8ventthe knbEk doveF 28'is rotated ™

by afinger etc., the rotatlgntgperago}g is not tragsmcit,ted to the - " bar 21
on L%ﬁﬁﬁ%ﬁ%@hﬁ%ﬁéagove mentione nock operation, the knoc r 2l

is retreated by action of the spring member 2Z2Z, and the knock bar
21 15 held by the step portion Z3b formed inside the cylinder body
23a which supports the clip 23.

[0056]

According fo the embodimsnt as described above, since the
separation part of 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 porticn 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 rctor 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 onthe front endportion of the above-mentioned
feeding hole 27 in the case of the retreat operaticn of the chuck
4 and the lead case 3 when writing, To thereby secure the rotational

drive operation of the above-mentioned rotational drive mechanism.
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rotational drive mechanism through the lead case 3, and it is possible to
solve the problem that excessive rotation of the knock cover 26 may
place an obstacle to the rotational drive mechanism. [0058] Further,
formation of the above-mentioned gap G can solve the problem that an
[ 0056hstacle is placed to the rotational drive mechanism, when the knock

cover happens to be in contact with something, when the writing is
cakried et ir assituation Where thecknockooverise graspedsintentionallyation
etc. [0059] Further, in the preferred embodiments as described above,

oper dithough thesseéparation parteorstitUtedhethe gap Cusformedbetwedn onal
the rear end portion of the lead storage 3 and the front end portion of the

dr i venritind feaiEfeeding Hole 2yrformedsat the Knoekbarc?l devis possilsleds - 1n
obtain an operational effect by forming the separation part at any location

othe zlopgEEknotRIDpETaton tFAASMISSIBA Path frént Ihé abdvernfentiGried. €5 -
knock cover 26 which constitutes the knock part to the above-mentioned

the 1tk hG8 dbEEiRiAY operatibnaléffétts tsiflar fo tHusemiehfioRed =1 oned
above. 24 CLAIMS A mechanical pencil arranged to grasp and release a

rotaiidtivytedd By REGHrotafion 68 BRI ST ORaELRSEbod§ &Y lindef SPas Lo 1e
to inch said writing lead forward, in which said chuck is held within said _

O S%aidy Eyifndei St 48 to b otafable Ab6ut an Axisih & Situafioh” Whers t& T <°
chuck grasps said writing lead, a rotational drive mechanism is provided

maY Wiiére aotbrs réireated and moverrfonwart by writifig ™ <o
[0058]

Further, formation of the above-menticned gap G can solve the
problem that an obstacle isplaced to the rotational drive mechanism,
when the knock cover happens to be in contact with something, when
the writing is carried out in a situation where the knock cover is
grasped lntentionally, etc.

(oo

(@3]

9]

Further, in the preferred embodiments as described above,
although the separationpart constitutedby thegapGis formedbetween
the rear end poertion of the lead storage 3 and the front end portion
of the writing lead feeding hole 27 formed at the knock bar 21, it
ispossible toobtainan 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 obtaining operational effects

similar to those mentioned above.



pressure of said writing lead through said chuck so that said rotor is
rotationally driven, and rotational motion of said rotor is Transmitted to
said writing lead through said chuck, characterized in that said writing
lead is inched forward by transmitting knock operation of a knock part to
said chuck through a lead storage.dispesed at a rear end side o- said
chuck, and a separation part is formed at any location along a knock
(1} openatioretransmittieg path betweere $aid knoek pastrahd saidschuck saasing

to transmit the knock operation of said knock part to said chuck and

lead inhibitrotation eperationtfrontbeirgrransmitted i [2[aThe mechdnicaler so as

, pencil as claimed in claim. 1, characterized in that said lead storage is

to ingtacheéd tora réacehdgpbriionefiisaidi chuck candesaidseparatiorpart is: thin

formed between a rear end portion of said lead storage and said knock

said pady[3]VEHe frechanical peddil asicldirdedsirmelain Bor2; icharacteyizedation
in that a gap distance of said separation part is set as a distance 25

whe r §yhich doss bt distarb  efrest dpetatiohref the rotsrthrough said schaigk e n = sm
by writing pressure of the writing lead. [4] The mechanical pencil as

L5 PrOEIEd iRl ¢ 61°2, CharacteliZzéd iff tharsaltrotsr Whctréshstitiés t+ns
said rotational drive mechanism. is formed into the shape of a ring, first

Pres gntfselofd car faded are Gaspelfively tofmet aoheend fdeelangid rotor

_ another end face of the rotor in an axial direction and first and second ,

Is rfikédtanftacesard Sffangdl or Saibody cylfdérSide b a¥tofacetor 8

said first and second cam. faces, respectively, = 1 ,
Transmitted to sald writing lead through said chuck, characterized

in that

said writing lead 1s inched forward by transmitting knock
operationof aknockpart tosaidchuck througha lead storage disposed
at a rear end side of said chuck, and a separation part is formed
at any location along a knock operation transmitting path between
said knock part and said chuck so as to transmit the knock operation

of said knock part to said chuck and inhibit rotation operation from

being transmitted.

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

of sald lead storage and said knock part.

[3] The mechanical pencil as claimed in claiml or 2, characterized

in that a gap distance of said separation part 1s set as a distance

25



said first cam, face in said ring-shaped rotor is brought into abutment with
and meshed with said first fixed cam face by retreat 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
whicrseecond fixedd<iam face by releasing saigt writingfpressure,tthe secondyh said
cam face on said rotor side and said second fixed can face are arranged
chuclothavera haligphase shifted seélatipashipiwitmrespegtito one tooth of a
cam in the axial direction in a situation where the firs":, cam face on said
rotor side is meshed with said first fixed cam face, and the first cam face
on said rotor side and said first fixed cam face are arranged to have the
[4] Raléphagesshifted retatiohship withirespeot to lonentdothrof theloar in-thel zed
axial. direction in a situation where the second cam face on said rotor
in theide s mestiet with Jaidsesontfixed eanrface: 265 Fhelmeeharicalant sm
pencil as claimed in claim 4, characterized by comprising a spring
is fomeatbertor bidsingtheseednd camJace ‘of Shid Hhgshaped fériness are
abutment with said second fixed cam face and bringing the second cam
respgse dRd thersEsond fixetEcantfacs forneshnwith vach othécin as 4he rotor
l tuation where said writing pressure is released. [6j The mechanical pencil
in anggtefained ffclairh 51 ¢hatacterized 1t WAt forGae-éancaférwHicrisr anged
formed cylindrically and generated. a slide between an rear end portion of
on SaHidPBOF aridt irfgr AferfiBef s ifterpbSed betweeh Aredt ernd =ond can
portion of said rotor and said spring member so as to craven- the
face3otatidABFMotiBA-of said rotor from being transmitted to said spring

member. ‘ ‘ ( ‘ ,
said first cam face in sald ring-shaped rotor 1s brought into

abutment with and meshed with sald first Lixed cam face by retreat
operation of said chuck by way of said writing pressure, and the
second cam face in saild ring-shaped roteor is brought iLnto abutment
with and meshed with said second fixed cam face by releasing éaid
writing pressure, the second cam face on sald rotor side and said
second fixed cam face are arranged to have a half-phase shifted
relationshipwith respect toone tooth of a cam inthe axial direction
in & situation where the first cam face on said rotor side is meshed
with said first fixed cam face, and

the first cam face on said rotor side and sald first IZixed
cam face are arranged to have the half-phase shifted relaticnship
with respect to one tooth of the cam in the axial direction in a
situation where the second cam face on sald rotor side is meshed

with saild second fixed cam face.

26
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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 second cam face and the second fixed cam face to mesh

witheachotherinasituaticnwheresaldwritingpressureisreleased.

(6] The mechanical pencil as claimed in claim 5, characterized in
that & torgue canceller which is formed cylindrically and generated
a slide between a rear end portion of said rotor and the spring member
is interposed between a rear end portion of said rotor and said spring
member S0 as to prevent the rotaticnal motion of said rotor from

being transmitted to said spring member.



