SPECIFICATION MECHANICAL PENCIL Technical Field [0001] The
present invention relates to a mechanical pencil in which a writing lead
can be caused to project from a base by knock operation and a pipe-like
lead guide arranged at the above-mentioned base can be retreated
according to abrasion of the writing lead while the writing proceeds.
Background Art 0002] Conventionally, a pipe-like lead guide is attached
and fixed to a base in a mechanical pencil. According to this structure, if
an amount of projection of thehwriting féad” projecting from a lead guide is
large, breakage of the lead (lead breakage) may occur when writing.
MECHPAUST iIsLnetielsar} to limit a projection length of the lead which projects
from a lead guide by one knock operation. 0003] For this reason,
T e chaccordingttd €drnisumption o the lead due to the writing operation, we are
obliged to frequently carry out knock operation for a knock bar provided at
fooodarear end portion of a lead storage. In other words, there is a 1. problem
in that having to change a grip and to perform the
The present Iinvention relates to a mechanical pencil
in which a writing lead can be caused to project from a base
by knock operation and a pipe-like lead guide arranged at
the above-mentioned base can be retreated according to
abrasion of the writing lead while the writing proceeds.
Background Art
[60G2]
Conventionally, a pipe-like lead guide is attached and
fixed to a base in a mechanical pencil. According to this
structure, 1f an amount of projection of the writing lead
projecting from a lead guide is large, breakage of the lead
{lead breakage) may occur when writing. Thus, it is
necessary to 1imit a projection length of the lead which
prejects from a lead gulde by one knock operation.
(00033
For this reason, according to consumption of the lead
due to the writing operation, we afm ocbliged to frequently

carry out knock operaticn for a knock bar provided at a rear

end portion of a lead storage. In other words, there is a



knock operation when writing reduces writing efficiency. [0004] Then, for
example, patent documents 1 and 2 etc. below propose and disclose a
pipe-slide type mechanical pencil which operates such that, as the writing
lead projects due to the knock operation, a pipe-like lead guide also
oves, forward; as the lead is abraded while the writing proceeds, the

prOblrgﬁﬁ‘gbirﬂetrﬂefytalggVd%ﬁt.@at&ﬁtﬁ&ﬁw%n?i??ap%ﬁ@sé?’aff’é?fffom the
Application Publication No. H8-072473 Patent Document 2: Japanese

kno “PateftApplicdtion Publication NG HEEE3P782 DISCLGSURETCHE TAESRCY -
INVENTION OBJECT OF THE INVENTION [0005] According to the

[0 Opipeé-slide type mechanical pencil disclosed in patent documents 1 and 2

above, it operates so that the above-mentioned lead guide may retreat
graduatly, Whensa:tipiportion oftherpipeHikelead geide eondes intoc. below
contact with a paper surface due to the abrasion of the lead while the

propwetingsproceeds.cThusgif theramount afi geojectior: ottbe lead prejectingr.c i 1
from the base by one ".knock operation is set to be somewhat large, the

wh i cwritingelead iss 2 pretacted by the piperlikedead:-gwide and gap reduce s cue

tc the knock operation, a pipe-like lead guide also moves

forward; as the lead is abraded while the writing proceeds,

the lead guide may alsoc retreat.

Fatent Document 1: Japanese Patent Application Publication

No., HE8-072473

Patent Document 2: Japanese Patent Application Publication

No. HE-132782

DISCLOSURE OF THE INVENTION

OBJECT OF THE INVENTION

[c005]

According to the pipe-slide type mechanical pencil
disclosed in patent documents 1 and 2 above, it operates
so that the above-mentioned lead guide may retreat gradually,
when a tip peortion of the pipefiike lead guide comes into
contact with a paper surface due to the abrasion of the lead
while the writing proceeds. Thus, 1f the amount of

projection of the lead projecting from the base by one knock

operation ls set to be scmewhat large, the writing lead is



frequency of breaking the lead while the writing proceeds. [0006]
However, according to the pipe-slide type mechanical pencil disclosed in
patent documents 1 and 2, since the writing lead is abraded while the
writing proceeds, the tip portion of the lead guide formed of a metal, such
as for example stainless steel, slides on the paper surface. Therefore,

.

.?, . 1_ + — 1 . -l
PO Y h&reHrisds a problem thiat alfediing bf fiting s Worsened bécausearce a
. friction resistance at this time, or in an extreme case, a tip portion edge of
LreqHE eal GUidé 4§ edughfatthe papefstifidcecwhieh miaybé f¥fnPPogAeds -
The present invention arises in view of the above-mentioned problems,
[0 04Hd aims at providing a pipe-slide type mechanical pencil in which the
pipe end that functions as a lead guide is arranged to retreat gradually
into @vbase accerding 1ol abrasion dfttke fead wvheh wiiting vard ar amountc a 1
of projection of the writing lead projecting from the above-mentioned pipe
pencend cahdbelmairtained withinea certaincrange. MEANS 10 SOLME FHE the
PROBLEMS [0008] A basic arrangement of a mechanical pencil in 3
wr 1 taccordance With the-presentimvention maderdn ordeste selveeds, the tip
portion of the lead guide formed of a metal, such as for
example stainless steel, slides on the paper surface.
Therefore, there arises a problem that a feeling of writing
is worsened because of friction resistance at this time,
or in an extreme case, a tip portion edge of the lead guide
is caught at the paper surface, which may be torn.
[G007]

The present invention arises 1in view of the
above-mentioned problems, and alims at 9providing a
pipe-slide type mechanical pencil in which the pipe end that
functions as a lead guide 1s arranged to retreat gradually
into a base according to abrasion of the lead when writing
and an amount of projection of the writing lead projecting
Trom the above-mentioned pipe end can be maintained within
a certain range.

MEANS TO SOLVE THE PROBLEMS

[(0008&]

A basic arrangement oif a mechanical pencil in



the above-mentioned problems is such that the mechanical pencil is
arranged to grasp and release a writing lead by reciprocation of a chuck
provided in a body cylinder so as to inch the above-mentioned writing
lead forward and has a rotational drive mechanism for rotationally driving
a_ rotor in one direction in conjunction with retreat operation by the writing
3CCGraédliré applietl td'the’afove-nentioned “wiitihg'ReEd ardl fofWar £0 sOLve
~ movement by releasing the writing pressure, a pipe support member for
the §ppERing allddd giide Forfed ithe shape 6 a pigets héconiRedeed cal
in a front end portion of the above-mentioned body cylinder, and a retreat
pencdriveniechahshtis prévidetfosgradaally: Fetreatig thevpipe-shapeddeatl by
guide supported by the above-mentioned pipe support member into the
recighoveatentioned bedy bylinderincconjimdticmwith brotationalldriveée r so as
operation of the above-mentioned rotor which constitutes the
to iaboveimentiohedrrotationalidsive cmechanismy [0009]1 Ira prefertedand has
embodiment in the mechanical pencil with the above-mentioned
a rcafengement, the iabevenmentionednretreat drve mechanism is provided- o

with a rotation limiting means for limiting rotation of the above-mentioned
r ot oRiPEr4 SHRPQI Mmember $0: as o, move, in an.axigh direction, a first, eyt i on
by the wriliting pressure applied to the above-mentionsad
writing lead and forward movement by releasing the writing
pressure, a pipe support member for supporting a lead guide
formed in the shape of a pipe i1s accommodated in a front
end portion of the above-mentioned body cyvlinder, and a
retreat drive mechanism 1is provided for gradually
retreating the pipe-shaped lead guide supported by the
above-mentionsd pipe SUpport member into the
above-mentioned body cylinder in conjunction with
rotatlonal drive operation of the above-mentioned rotor
which constitutes the above-mentioned rotaticnal drive
mechanism.
[0009]

In apreferred embodiment in the mechanical pencil with
the above-mentioned arrangement, the above-mentioned
retreat drive mechanism is provided with a rotation limiting

means for limiting rotation of the above-mentioned pipe



screw formed on the above-mentioned rotor side, and a second screw
threadedly engaged with the above-mentioned first screw and formed on
the above-mentioned pipe support member side. [0010] In this case, the
above-mentioned first screw is constituted by an external screw formed at
a front end_portion of the above-mentioned rotor, and the ‘ .

5P Pibbve Hidhtioned Setdnd ScleW'is cofsfititédbyian iterfal-sctew & first
formed at an inner periphery of the above-mentioned pipe support

5 C I Siehibef §6021] Ik aduitioH Sthd abdviermeRtisredrbtatiohdimiting meshgond
is constituted by a bar-shaped rib formed along the axial direction at an

S CT Shnef penptiEryl ofithe aboveatiertiohéd body cylinder and agrooved first
formed along the axial direction in the above-mentioned pipe support

s crememberfandthe abovérmeritioned groove isrengaged withithe abaveember
-mentioned. rib so that the above-mentioned pipe support member may

sidemove only in the axial direction. [0012] Further, in the preferred
embodiment as described above, it is desirable that forward movement of

[ 0 0the 5 above-mentioned chuck allows the above-mentioned pipe

In this case, the above-mantioned first screw is
constituted by an external screw formed at a front end
portion ct the above-mentioned rotor, and the
above-mentioned second screw 1s constituted by an internal
screw formed at an inner periphery of the above-mentionad
pipe support member.

(00111

In addition, the above-mentioned rotation limiting
means 1is constituted by a bar-shaped rib formed along the
axlal direction at an inner periphery of the abhove~mentioned

body cylinder and a groove formed along the axial dire

0
I
-
8]
=

in the above-mentioned pipe support member, and the
above-mentioned groove 1s engaged with the above-mentioned
rib so that the above-mentioned pipe support member may move
only in the axial directiocon.
(0012}
Further, in the preferred emboediment as described

above, 1t is desirable that forward movement of the

14



support member which is brought into abutment with a front end portion
of the above-mentioned chuck to move forward by releasing the threaded
engagement between the above-mentioned first screw and the second
screw. [0013] Further, in another preferred embodiment in the
above-mentioned mechanical pencil, the above-mentioned retreat drive
3boVsedhanishiis providddivith arotatidri trarsinis3ion fieahs for-oned  pipe
transmitting the rotational drive operation of the above-mentioned rotor to
Supptﬂéta%%%ﬁén%?ﬂé%iﬁe%&pbaﬁ FREmBeErca firdt SerefIformed onfther ont
_ above-mentioned pipe support member side, and a second screw
end threadedly eAgagedswiththe abdvelrmeéntioned first strewandformébonva rd
the above-mentioned body cylinder side. [0014] In this case, the
by abevezmentighed fifst screw iseechstituted by anexternal sdrew fermed at-he
an outer periphery of the above-mentioned pipe support member, and the
abovabovementioret seicond serewdsycenstitutatbysan-intemad seeew.
formed at an inner periphery of the above-mentioned body cylinder.
[ 00[0015] In addition, the above-mentioned rotation 6 transmission means is
constituted by the bar-shaped rib

Further, in another preferred embodiment in the
above-mentiocned mechanical pencil, the above-mentioned

retreat drive mechanism is provided with a rotation

Transmlisslion means for transmitting the rotational drive

ct
®

operation of the above-mentioned rotor to

above-mentloned pipe support member, a first screw formed

on the above-menticned pipe support member side, and a second

screw threadedly engaged with the above-mentioned first

screw and formed on the above-mentioned body cylinder side.
[0014]

In this case, tThe above-mentioned first screw is
constituted by anexternal screw formed at an outer periphery
cf the above-mentiocned pipe suppoert member, and the
above-menticned second screw is constituted by an internal
screw formed at an inner periphery of the above-mentioned
body cylinder.

[0015)

In addition, The above-menticned rotation



formed along the axial direction at the front end portion of the
above-mentioned rotor and the groove formed along the axial direction in
the above-mentioned pipe support member, and the above-mentioned rib
is engaged with the above-mentioned groove so that the rotational drive
operation of the above-mentioned rotor may be transmitted to the ,
£ L2 Tagove-mentionetPie suppbit iember [6016P Fufthér, A1Fnthared rib
above-mentioned preferred embodiment, it is desirable that forward
Formpgveménit of fHeSabdveimefitionad ehdck dllowsthe aBGvetmentioried: t L on
pipe support member which is brought into abutment with the front end
of  tHortichhsT te asove meritionad Elfuck 26 thové forward by releasingthe 1ong
threaded engagement between the above-mentioned first screw and the
the segord screw.§00173 rOnithe other handy in-anpreferredeembodimeentinppo rt
the rotational drive mechanism as described above, the
membaboye-mentiared ratational deve-mechanismiis pravided witha Springh  the
clutch including a bi-directional rotation member which is rotationally
abovariven bt-directionally i «copjungtion with: tetreat eperation; by: the yriting - ; v«

pressure applied to the above-mentioned writing lead and forward 7
ope rROVement byJeleasing the weting pressure, @pd @ ol SPHAY - v 2 nsmitted
to the above-menticned pipe support member.
[CO0le]

Ffurther, also in the above-mentioned preferred
embodiment, i1t is desirable that forward movement of the
above-mentioconed chuck allows the above-mentioned pipe
support member which is brought into abutment with the front
end portion of the above-mentioned chuck to move forward
by releasing the threaded engagement betwesan the
above-mentioned first screw and the second screw.

(0017

On the other hand, in a preferred embodiment in the
rotaticnal drive mechanism as described above, the
above-mentioned rotational drive mechanismis provided with
g2 spring clutch including a bi~directional rotation member
which is rotationally driven bi-directionally in
conjunction with retreat operation by the writing pressure

applied te the above-mentiocned writing lead and forward

7



which is wound around and covers the above-mentioned bi-directional
rotation member and the above-mentioned rotor, comes into pressure
contact with both (the above-mentioned bi-directional rotation member
and the above-mentioned rotor) by means of rotation in one direction of
the above-mentioned bi-directional. rotation member to transmit the
MOV S BRBGnaF opErafiGr intHetdo v meRtichEd” BRE dfctic flom ke 1 spring
bi-directional rotation member to the rotor, and cancels the
vhichoveimeRfioHed pradsure €ontdet wiliPB6th of then byerearsof eotationn e d
in the other direction of the above-mentioned bi-directional rotation
b1-Gdhémbériserthiat the trafishiissionaafitferrotatiohaltoperatioroimdhen cthet on e d
direction from the bi-directional rotation member to the rotor is stopped.
rotde018] dnitiis case; itds desirablethat the-above mentioned rotatiarial  (+he
drive mechanism is further. provided with a second spring clutch including

abovasecond ceikspring which iswaun, around-and-covers adippotatingy +he
member and the above-mentioned rotor, allows rotational operation of the

abovabave-mentiared roteras pressire sentact with-the above-mentioned, - - )
non-rotating member and the above-mentioned rotor is released when

of tihe abevsmentioned 8-hi-girgetionalrotation, member is.in rotational .y, . -
operation
transmit the rotational operation in the above~mentioned
one direction from the bi-directional rotation member to
the rotor, and cancels the above-mentioned pressure contact
with both of them by means of rotation in the other direction
cf the above-~mentioned bi-directicnal rotation member so
that the transmission of the rotatiocnal operation in the
other direction from the bi-directional rotation member to
the rotor is stopped.
[0018]

In this case, 1t is desirable that the above-mentioned
rotational drive mechanism is further provided with a second
spring clutch including a second coil spring which is wound
around and covers a non-rotating member and the
above-mentioned rotor, allows rotational operation of the
above-mentioned &rotor as pressure contact with the

above-mentioned non-rotating mambheazr and the

above-mentioned rotor is released when the above-mentionad



in the above-mentioned one direction, comes into pressure contact with
both the above-mentioned non-rotating member and the
above-mentioned rotor when the above-mentioned bi-directional rotation
member is in rotational operation in the above-mentioned other direction,
and stops the rotational operation of the above-mentioned rotor. [0019]

B3 =R rffier, ji7 Bftothérpréfefrall dhibudientn thie ABovEEmERtfonegPeration

. _rotational drive mechanism, the rotor which constitutes the rotational drive

10 ChhBcRaishe idTermedinfC thie'shape of & Fihg Hirstatitsecbhd Bam facesure
are respectively formed at one end face and another end face of. the

contipor in an xrPdifectibe, arefirst-amneseconte fixetbcany faces areg member
provided which are arranged on the above-mentioned body cylinder side

anc sblas teface thenaboveamentiomed:first and secondt eana faces,-mentioned
respectively, the above-mentioned first cam face in the ring-shaped rotor

b i - dis beoughtintolabutmentiwith ardrmeshedswithhthec ahave-mentioned first 1 on
fixed cam face by retreat operation of the above-mentioned chuck by way

in ©hthe abeve-meationed (writing pressure; apd theiseeondcam facedn thet ne
above-mentioned ring-shaped rotor is brought into abutment with and

rot ameshadwith-the abovesmentioned sgeond fixed gam 9 face by releasing
the above-mentioned writing, pressure, and
[0019)

Further, in another preferred embodiment in the
above-mentioned rotational drive mechanism, the rotor which
constitutes the rotaticnal drive mechanism is formed into
the shape of a ring, first and second cam faces are
respectively formed at one end face and ancther end face
of the rotor in an axial direction, and first and second
fixed cam faces are provided which are arranged on the
apove-mentioned body cylinder side so as to face the
above-mentioned first and second cam faces, respectively,
the above-mentioned f£irst cam face in the ring-shaped rotor
is Dbrought into abutment with and meshed with the
above-mentioned first fixed cam face by retreat operation
cf the above-mentioned chuck by way of the above-mentioned
writing pressure, and the second <cam face in the
above-mentioned ring-shaped rotor ig brought into abutment

with and meshed with the above-menticned second fixed cam



the second cam face on the above-mentioned 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 direction in a situation where the first cam face on the
above-mentioned rotor side is meshed with the above-mentioned first
2 Ceflad TamTace; QA" the firdPddim Btk 'ohtRé Shiive-meRfoRedfotdt Side @124
and the above-mentioned first fixed cam face are arranged to have the
the RifpREseShitted FeIatiGRship Wit FSSPECTES Tohe Y6GtR of thetanfindiie @ nd
axial direction in a situation where the second cam face on the
the abovésmertioned roter side” i Medhetewititthe abevenientionsd sacoad to
fixed cam face. EFFECT OF THE INVENTION [0020] According to the
havemechanitalpencis withithe eaboveidestrbedtarrangements; sineeit is ¢ one
provided with the retreat drive mechanism for retreating the pipe support
t oo timember intathe bodyheylinder-gradually by means:of srotationalidrive where
force of the rotor in one direction which is obtained by writing operation, it

the operates sathata pipedike tead guide-may.alsa reyeatgradually asthee s
writing lead is abraded according to the writing operation. Therefore,

me s n8IACEA relativedifference.canbe;minimized 1Q between anamount ot | ang
abrasion of the writing lead and an

the first cam face on the abcecve-mentioned rotor side and
the above-menticned first fixed 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 the above-mentioned rotor side
is meshed with the above-menticned second fixed cam face.
EFFECT OF THE INVENTION

[0020]

According to the mechanical pencils with the
above-described arrangements, since it 1s provided with the
retreat drive mechanism for retreating the pipe support
member into the body cylinder gradually by means of
rotational drive force of the rotecr in one direction which
is obtained by writing operation, it operates so that a
pipe-like lead guide may also retreat gradually as the
writing lead is abraded according to the writing operation.

Therefore, since a relative difference can be minimized

10



amount of retreat operation of the pipe-like lead guide while the writing
proceeds, it is possible to considerably reduce occurrences of the lead
breakage caused by excessive projection of the writing lead projecting
from the lead guide and contact between the tip portion of the pipe-like
lead guide and the paper surface. 00211 Further, due to the forward
Petvfgvenient ofthe thudk! aécoding fo'the kndckopératibn the piped and an
support member which is brought into abutment with the front end portion
amougt the abdvelifientioncd chuelcfeleases the iireadetlkengagehent de while
between the first screw and the second screw and is moved forward.
the Ths; itig ppssible tolrealizé the projestion.eperation otthe pipeslike lead uce
guide, simultaneously with the inching operation of the writing lead. At
o ccithisdimes by wdy ofthe abovednentioned ©peration;: #4sipossiblestoces sive
prevent the writing lead from breaking or the lead guide from contacting
proithe paper surfape, event if the amosnt of peojection;of thereaddby e8e guide
knock operation is increased. Therefore, it is also possible to contribute

and toqrevention of reductionrn writing gtfigieney.by, perfquming frequente 1czq
knock operations. 00221 it Furthermore, according to the mechanical
gquidRenCllin the paper surface.
(00211
Further, due to the forward movement of the chuck
according to the knock operation, the pipe support member
which is brought into abutment with the front end portion

of the above-mentioned <chuck releases the threaded
engagement between the first screw and the second screw and
is moved forward. Thus, 1t 1s possible to realize the
projection operation of the pipe-like lead guide,
simultaneously with the inching operation of the writing
lead. AT this time, by way of the above-mentioned operation
it 1s possible to prevent the writing lead from breaking
or the lead guide from contacting the paper surface, even
1Ff the amount of projection of the lead by one knock operation
is increased. Therefore, it is also possible to contribute
to prevention of reduction in writing efficiency by
performing fregquent knock operations.

[GC22]
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accordance with the present invention, by means of the rotational action
in one direction of the above-mentioned rotor, the writing lead can be
rotationally driven in the same direction. Therefore, it is possible to
prevent the writing lead from being locally abraded according to the
pragress of the writing and to solve the problem that the thickness of a ’
drawh IE"MithE bolaR&s™ot tHeSdrain firie® nia§ ChangebadyP BRIEF 11
DESCRIPTION OF THE DRAWINGS [0023] FIG. 1 is a perspective view
4 CCOodrdiitefa firdtHalf park, partally brokeR akay, ‘o A firsbpreferredls of the
embodiment of a mechanical pencil in accordance with the present
rotapvention in Whicha basebis separatedtfiom abody keylirder. FGM2 ista oned
sectional view showing the first half part similarly divided in an axial
rot cdirectiore MG 3 isnaysectienalaview skowing theifirstshalf partrdivided in the
along a plane which intersects perpendicularly to (at 90 degrees) one in
s amethe stateras shawn TmkelGe 2016, 41is a sectionakview forexplaintiRg: nt the
operation of retreating a pipe end gradually while the writing proceeds.
wr1itFl&g 5isa sectiopal view fof explaining $he eperation, A2Jellowing FIG: 4¢ 1o

progress of the writing and to sclve the problem that the
thickness of a drawn line and the boldness of the drawn line
may change badly.
BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 1s a perspective view showing a first half part,
partially broken away, of a first preferred embodiment of
a mechanical pencil in accerdance with the present invention

in which & base i1s separated from a body cylinder.

h

FIG. 2 1s a sectional view showing the first half part
similarly divided in an axial direction.

FIG. 3 15 a sectional view showing the first half part
divided along a plane which intersects perpendicularly to
{at 20 degrees) one in the state as shown in FIG. 2.

FIG. 4 is a sectional view for explaining operation
of retreating a pilpe end gradually while the writing
proceeds.

FIG. 5 1s a sectional view for explaining the operation,

12



FIG. 6 is a perspective view showing the first half part, partially broken
away, of a second. preferred embodiment of the mechanical pencil in
accordance with the present invention in which the base is separated
from the body cylinder. FIG. 7 is a sectional view showing the first half
. . .part_similarly divided Jr the axial direction. FIG. 8 is a perspective view
Lo L Iowitg the first Ralf part, partially broken away, of a third preferred
embodiment of the mechanical pencil in accordance with the present
invention ik whictfthe Hase Beparatétiffam HebodydcyliRder  FRE 0 igall
a sectional view showing the first half part similarly divided in the axial
partdirection. FI6 L1vis aschematic viewifor explaining, inorderd rotationad r red
drive operations of a rotor employed in embodiments as shown in FIGS. 8
emnb cghdr®: FIGe I isa schematiciview far explainingithec rotatibaalkdrivei th the
operations of the rotor, following FIG. 10. DESCRIPTION OF
presREEERENEE: NUMERALS: AND SIGNS {6024] body-epinderdd ¥iom the
base
body cylinder.

FIG. 7 1s a sectional view showing the first half par:
similarly divided in the axial direction.
FIG. 8 is a perspective view showlng the filrst half

art, partially broken away, ¢f a2 third preferred embodiment

s}

of the mechanical pencil in acccerdance with the present
invention in which the base is separated from the body

cvlinder.

]

FI 9 13 a sectional view showing the first half part
similarly divided in the axial direction.

FIG. 10 15 a schematic view for explaining, in order,
rotational drive operaticns of a rotor employed in
embodiments as shown in FIGS. 8 and 9.

FIG. 11 1s & schematic view for explaining the
rotational drive operations of the rotor, following FIG.
10.

CESCRIPITION OF REFERENCE NUMERALSE AND SIGNS
[0024]

body cylinder



1A

la:

(a2

1

ba:

~1

Ba:

Bb:

1
[

FIY
—

b
=S

—
(9]

la: rib 2: lead case 3: chuck 4: clamp 5: rotor 5a: rib 7: pipe end 8: pipe
support member 8a: groove 8b: groove 1.0: writing lead 11: return spring
14: bi-directional rotation member 15: upper cam formation member 16:
lower cam formation member 17: spring member 18: coil spring (first
spring clutch) 19: non-rotating member 21: coil spring (second spring

§tch) 23: second screw 24: screw formation member 25: first screw 31:
first screw 14 32: second screw

lead case

chuck

clamp

return spring

bi-directional rotation member
upper cam formaticn member

lower cam formatibn member
spring member

coll spring (first spring clutch)
non-rotating memberxr

coll spring {second spring clutch)
second screw

screw formation member

first screw

first screw
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36: rotor 37: upper cam formation member 38: lower cam formation
member 40: torque canceller BEST MODE FOR CARRYING OUT THE
INVENTION 0025] Hereinafter, a mechanical pencil in accordance with
the present invention will be described with reference to the preferred
embodiments shown in the drawings. FIGS. 1 - 3 illustrate a first

321 5ieferrBd embbithent of the mechanical pencil in accordance with the
present invention. FIG. _ shows a first half part of the mechanical pencil

361 Fiieffig & perspective view, partially broken away, in which a base is
separated from a body cylinder. FIG. 2 is a sectional view showing the

371 firsthlf pasrdividedhin its axiatmdiréction. FIG. 3 is a sectional view
showing the first half part divided along a plane which intersects

38: perpendicuianly ftorat:00idegreesybre in the state as shown in FIG. 2.
0026] In addition, structures of the respective parts in which like parts are

40 givenlike referenee signs will be described by means of reference signs.
Each drawing to be explained below is illustrated where some reference

BES T1numeralsrare suitablysomitied-depending-pathe diawing.
(0025]

Hereinafter, & mechanical pencil in accordance with
the present invention will be described with reference to
the preferred embodiments shown in the drawings. FIGS. 1

- 3illustrate a first preferred embodiment of the mechanical

fourdh

pencil in accordance with the present invention. FIG.
shows a first half part of the mechanical pencil and is a
perspective view, partially broken away, in which a base
is separated from a body cylinder. FIG. 2 is a sectional
view showing the first half part divided in its axial
direction. FIG. 3 is asectional view showing the first nalf
part divided along a plane which intersects perpendicularly
to {at 90 degrees) one 1in the state as shown in FIG. 2.
[C02¢]

—

In addition, structures of the respective parts in

which like parts are given like reference signs will be
described by means of reference signs. Each drawing to be
explained below 1s i1lliustrated where some reference
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0027] Reference numeral " denotes the body cylinder which constitutes
the exterior. A cylindrical lead case 2 is coaxially accommodated in the
above-mentioned body cylinder 1 at its axis portion. A chuck 3 is
connected with a tip portion of. this I'ead case 2. A tip portion of this
chuck 3 is divided into a plurality of segments, and the divided tip |

nUt e nenfsdre folihfeld s a3g loo&ely FitiR @ damy 4WnichR ferfredin g -
the shape of a ring. The above-mentioned ring-shaped clamp 4 is

[ 0 0gcedbmmodated within a tip portion of a cylindrically shaped rotor 5 which

is arranged so as to cover a periphery of the above-mentioned chuck 3.
[0G28T 4n thissprefesred eabodimient ca-basetlrewhichi constituted ampart: i ch
of the body cylinder 1 is attached to a front end portion of the

con sghove-mentianed body cylinder. 1, and-aypipe énd € svhichsprojects remz is
this base IA to function as a lead guide is provided. An end portion of .the

<o axabove-mentioned pipetend 7 is fittedayithin-a-tip: partion ©f pipe SUPPAt e r
member 8 located in the above-mentioned base 1A. 0029] 16 The

1 atabove-rentioned pipe sHpport member8is fokmed nnected with 2 tip

portion of this lead case 2. A tip portion of this chuck
3 1s divided into a plurality of segments, and the divided
tip segments are mounted so as to loosely fit in a clamp
4 which 1s formed 1in the shape of a ring. The
above-mentioned ring-shaped clamp 4 1s accommodated within
a tip portiocn c¢f a cylindrically shaped rotor 5 which is
arranged so as to cover a periphery of the above-mentioned
chuck 3,

[C028]

th

In this preferred embodiment, a base 1A which
constitutes a part of the body cylinder 1 is attached to
a front end portion c¢f the above-mentioned body cylinder
1, and a pipe end 7 which projects from this base 1A to
function as a lead guide is provided. &An end portion of Zhe
above-mentioned pipe end 7 is fitted within a tip portion
of a pipe support member 8 located in the above-mentioned

base 1h.

t0029]
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whose diameter increases towards its rear end portion side and whose
cylindrical portion is integrally formed in the shape of a staircase. A holder
chuck 9, made of rubber, in which a through hole is formed at its axis
portion, is accommodated within the inner periphery on an attachment
side of the pipe end 7. According to the above-mentioned structure, a
linéariedd MS&TiRg idié 8'Sc formédas t° pAss thivtigh e pipe énd 77 med
_ from the lead case 2 via the chuck 3. A writing lead (refill lead) 10 is

who SiFsartedintos thelead MiérfiAg Hole? [ob30} eretirA Col spriRg ftis-on side
arranged at a space between the above-mentioned rotor 5 and chuck 3.

and W gddftioRyorie” efid portioR frearend partion)of thezabbye mentioned n the
return spring 11 is in abutment with a front end face of the

s hapabove-mentienetddead:case’2 land @aothen end:pértionz(frent &ndiportion) in
of the above-mentioned return spring 11 is accommodated in

wh icéngagemeant with ah ehgagementpartion formed:te peoject anridarlydn, s
the rotor 5. Therefore, the chuck 3 in the rotor 5 is biased so that it

accotgfteats by action: of the abevermentioned-returm:spring 11.0f se that thenen
chuck 3 grasps the writing lead 10. [0031] 17 In the mechanical pencil

s ideshownindhe drawingsgwhen pccording to the above-mentioned
structure, a linear lead inserting hole is so formad as to
pass through the pipe end 7 from the lead case 2 via the
chuck 3. A writing lead (refill lead) 10 is inserted into
the lead inserting hole.
[00307

A return coll-spring 11 is arranged at a space between
the above-mentioned rotor 5 and chuck 3. In addition, one
end portion (rear end portion) of the above-mentiocned return

P

spring 11 is in abutment with a front end face of the

Fh

above-mentioned lead case 2 and another end portion (front
end portion] of the above-mentioned return spring 11 is
accommodated 1n engagement with an engagement portion
formed to project annularly in the rotor 5. Therefore, the
chuck 3 in the rotor 5 is biased so that it retreats by action
of the above-mentioned return spring 11 or so that the chuck
3 grasps the writing lead 10.
[0031]
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knock operation of a knock bar (not shown) which is disposed at a rear
end portion of the body cylinder 1 is carried out, the above-mentioned
lead case 2 advances in the body cylinder The tip portion of the chuck 3
projects from a clamp 4 to cancel a grasp state of the writing lead 10.
With cancellation of the above-mentioned knock operation, the lead case

2 and the ehlick s fétreatin the body cyinddr 1ty thé actiorf et the feturf” ="
spring 11. 0032] As described above, in a situation where the tip portion 1

knocdt £ ERick BHSTojétts frof tHe'clamp 4,1Ré SovEmelitiohed viniting fread s e ¢
10 is temporarily held by an inner periphery of the holder chuck 9. In this

at agsi@atiors tHelchtiék 3 fetrdats andisdip porfidnigaecommodated iwithinut
the above-mentioned clamp 4. Thus, the chuck 3 causes the writing lead

the 4029 belirethe Yraspstateagaia s ¢nother words sthewritingledd is v 1 indexr
grasped and released when the chuck 3 moves back and forth by

1. [Epeatingthedkmock roperationof the:allove-mentioned kndck-barase thahp 4
the writing lead operates to inch forward from the chuck 3 stepwise.

to  dB33} ‘Asshownind-1GS. 2-and3s an euterperiphery ofir isthe center of - 1
the above-mentioned rotor 5 is formed to have

cancellation of the abocve-mentioned knock operation, the

lead case 2 and the chuck 2 retreat in the body cylinder

1 by the acticn c¢f the return spring 11.

[C032]

As described above, 1n a situation where the tip
portion of a chuck 3 projects from the clamp 4, the
above-mentioned writing lead 10 is temporarily held by an
inner periphery of the holder chuck 9. In this zituation,
the chuck 3 retreats and its tTip portion 1is accommodated
within the above-mentioned clamp 4. Thus, the chuck 3
causes the writing lead 10 to be in the grasp state again.
In other words, the writing lead 1s grasped and released
when the chuck 3 moves back and forth by repeating the knock
operation of the above-mentioned knock bar, so that the
writing lead operates to inch forward from the chuck 3
stepwise.

(00337

As shown 1in FIGS. 2 and 3, an outer periphery of in
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a somewhat large diameter. A second half part of the rotor 5 is rotatably
accommodated in a cylindrical body 13 which constitutes a part of
bi-directional rotation member to be set forth later, and the bi-directional
rotation member 14 which is formed cylindrically is fitted onto an outer
b periphery substantlally in the center of the cylindrical body 13. 0034] As

the gRdWnih BI6. 1" & fisteam” Fﬁ@élI&ao%?&rﬁ@&&troﬁele%dff%éﬂﬁ@a@n&aV“
ace) of the above-mentioned bi-directional rotation member 14, and a
%@ha Cantfaté T4 EIoRTed at’anvitiet efd Tace (fEoht énd fadd) Df v © 7
bi-directional rotation member 14. In addition, the above-mentioned first

5 Iscamfaceidavand secone earmdace 14 ave forfietd sawtdoth-shaged hich
cams continuously along the annular end faces, respectively. [0035] On

con sthe othet haadpthe wppér camdomration member d6zfofmed eyindecallye be
is attached in the body cylinder 1 on a rear end side of the

set abovekmenaticned kisdirectional retatiar: meinber 14 1A fixed:cam fagehe r 1 4
(also referred to as "first fixed cam face") 15a is formed at a front end

whicportion of themahove-mentiened ypper,cam-formatien-memberdS sq asuter
19 to face the first cam face 14a in the above-mentioned

periphery substantially in the center of the cylindrical

pody 13.
(60341
As shown in FIG. 1, a first cam face 1da 1s formed zt
one end face {rear end face) of the above-mentiocned

bi-directional rotation member 14, and a second cam face

ldb is formed at ancother end face (front end face) of the

bi-directional rotaticon member 14, In addition, the

-
ol
oy

above-mentioned first cam face l4a and second cam face
have formed sawtooth-shaped cams continucusly along the
annular end faces, respectively.

[0035]

On the other hand, the upper cam formation member 15
formed cvlindrically 1s attached in the body cylinder 1 on
a rear end side of the above-mentioned bi-directional
rotation member 14. A fixed cam face {also referred to as
"first fixed cam face") 15a is formed at a front end portion

of the above-mentioned upper cam formation member 15 so as
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bi-directional rotation member 14. [0036] Further, a cylindrical lower cam
formation member 16 is mounted on the body cylinder 1 side so as to
face the second cam face 14b in the above-mentioned bi-directional
rotation member 14, and a fixed cam face (also referred to as "second
fixed cam face") 16a is formed at the rear end portion in the axial
BO  Witéétion 86 as'tofice thiéBecortFéam’ fate 18b ihlifie abbVe-Fiehfidricdon ed
. bi-directional rotation member 14. 00371 As for the above-mentioned
b L - SirdtFixed eam face iHat ard thB SBEGHd fixed cam face 16a, the
sawtooth-shaped cams are also formed continuously along the annular
[ 00erfdlfaces, respectively. A pitch of the respectively arranged cams is the
same as that of the respectively arranged cams of the first cam face 14a
andthe-second zanyface 44h forrhed inv ¢he abovetmentionedn member 16
bi-directional rotation member 14. In addition, a rotational action of the
is mhisdireetibnah rotationdnemberddibydaeans of thefirst-ang:secondrcam  +he
faces 14a and 14b which are formed in the above-mentioned

s e c obi-diregtiongd Fotationomember 14 and the-above-mentioned; first fixed: ; 141
cam face 15a and second fixed cam face 16a will 20 be described in detail
rotal@tefn member 14, and a fixed cam face (also referred to
as "second fixed cam face") l6a is formed at the rear =nd
portion in the axial direction so as to face the second cam
face 14b in the above-mentioned bi-directional rotation
memnber 14.
[C037]

As for the above-mentioned first fixed cam face 15a
and the second fixed cam face 16a, the sawtooth-shaped cams
are also formed continuously along the annular end faces,
respectively. A pitch of the respectively arranged cams is
the same as that of the respectively arranged cams of the
first cam face 14a and the second cam face l1l4b formed in
the above-mentioned bi-directional rotation member 14. 1In
addition, a rotational action of +the bi-directional
rotation member 14 by means of the first and second cam faces
14a and 14b which are formed 1in the above-mentioned

bi-directional rotation member 14 and the above-mentioned

h

irst fixed cam face 15%a and second fixed cam face 16a will
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[0038] As shown in FIGS. 2 and 3, the rear end portion of the
above-mentioned upper cam formation member 15 formed cylindrically is
inwardly bent towards the above-mentioned lead case 2 which is
arranged axially. A coil spring member 17 is provided in a space formed
between an inner surface of the thus bent upper cam formation member

b dPAHRE feat Perfdiidition of #ié*&ylindrical body 13 which constitutes a
part of bi-directional rotation member. It is arranged that the

[ © Oafole-mentioned spring member 17 acts to bias forward the

above-mentioned cylindrical body 13, and the above-mentioned rotor 5
andl 2hé ehluck 3 etd afeSpushedisy the abeve-mentionetl pylindricat body t he
13 which is subjected to this bias force, so as to move forward. [0039"' On

abovthe other hamd: as showain RHE8. 2 andBzthe<oil springd8 is Wounflc rmed
around and covers the outer periphery formed to have the somewhat

eyl ilageridiameter instherceatet 1of the above-mentiened etar ard-the:outefn e d
periphery of the front end portion of the cylindrical body 13 having

1 e acmepted thebidirectionalretafien: aemberil4 on its periphep A-SPingmr e
clutch (hereinafter, also referred to as "first spring clutch" and indicated

17 by fhesamedeference Zlnumeralasthat for the.£oll spting 18)ds. < yrrace
constituted by

of the thus bent upper cam formation member 15 and the rear

end portion of the cylindrical body 13 which constitutes

bi-di

[

ectional rotation member, It is arranged

[

a part o
that the above-mentioned spring member 17 acts to bias
forward the above-mentioned cylindrical body 132, and the
above-mentioned rotor 5 and the chuck 3 etc. are pushed by
the above-mentioned cylindrical body 13 which is subjected
to this bias force, so as to move forward.

[0039]

On the cther hand, as shown in FIGS. 2 and 3, the coil
spring 18 is wound arcund and covers the outer periphery
formed to have the somewhat lager diameter in the center
of the above-mentioned rotor 5 and the ocuter periphery of
the front end portion of the cylindrical body 13 having
mounted the bi-directional rotation member 14 on its
periphery. A spring clutch (hereinafter, also referred to
as "first spring clutch" and indicated by the same reference
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the above-mentioned cylindrical body 13, the rotor 5, and the
above-mentioned coil spring 18. 0040) Further, a cylindrical non-rotating
member 19 is provided closer to the front side of the outer periphery
which is formed to have the somewhat lager diameter in the center of the
above-mentioned rotor 5. As shown in FIG. 3, a part of above-mentioned
numSivrotating hiembet 19%8 Dutwardlybeht to%el *-shapedifi séétiohisbed bV
_ thatits tip forms a narrow protrusion 19a. This protrusion 19a is inserted
the ptecd Grobve ek foffed dlohg an axialdiFsetion lof the &sovechertioheda nd
lower cam formation member 16. Therefore, it is arranged that the
the poporotating fembet 49 wannotptatersut t&n move in the axial direction.
[0041) Further, a second coil spring 21 is wound around and covers the
[ 0 0ddter periphery .formed to have the somewhat lager diameter in the
center of the rotor 5 and an outer periphery of the above-mentioned
nonRetatirg-menabet 19. A spring aclutehothereinadter, also referredito as - s
"second spring clutch” and indicated by the same reference numeral as
o rovihat for thecsecend goil-spring 24 his constituted by the abovermentiongd e
rotor 5, the non-rotating member 19, and 22 the above-mentioned second

whic0lhsPring2led +o have the somewhat lager diameter in the
center of the above-mentioned rotor 5. As shown in FIG. 3,

a part of above-mentioned non-rotating member 19 1is

ocutwardly bent to be L-shaped 1in section so that its tip

h

orms a narrow protrusion 19a. This protrusion 19a is

inserted into a groove 16b formed along an axial directicon

of the above-mentioned lower cam formation member 16,

Therefeore, it is arranged that the non-rotating member 19

cannot rotate but can move in the axiagl direction.
[0047)]

Further, a second ccil spring 21 is wound arcund and
covers the outer periphery formed to have the somewhat lager
diameter in the center of the rotor 5 and an outer periphery
of the above-mentioned non-rotating member 19, A spring
clutch (hereinafter, also referred to as "second spring
clutch" and indicated by the same reference numeral as that

.

the

e

cr the second c¢oll spring 21) is cobnstituted by
above-mentioned rector 5, the non-rotating member 19, and

22



0042] In addition, in the preferred embodiment as described above, a
rotational drive mechanism in which the writing lead 10 is rotated is
constituted by the chuck 3, the clamp 4, the rotor 5, the return spring 11,
the cylindrical body 13, the non-rotating member 19, the coil spring 18

, which constitutes the first spring clutch, the coil spring 21 which

the ighithiel e serBRd spritgitctt tc: 06#3] 16A thelother hand, as
shown in FIG. 1, the pipe support member 8 accommodated In the

[0 04rove-mentioned base IA has formed an internal screw 23 at an inner

periphery of a large diameter portion or. the rear end side. In addition, in
this Tprefidred ebodiment; the abdvermentioneddntémahscrew @8ds ribed
also referred to as a second screw. A groove (slot) Ba is formed along the

abovaxial direction at theabove-mentionedh largesdiameter partion ofithe pipet i ng
support member 8. 0044] Further, it is arranged that a bar-shaped rib la is

1 e adformed $n therabove-mentioned base tAealopg itstirnersutface andthes 1 amp
above-mentioned groove 8a is engaged with the above-mentioned rib Is

4, tsethatthe:aboyednentioned pipes suppost member 8 mayimave-oniyin pody
the axial direction inside 23 the base IA. In other words, the bar-shaped

13, Ahisformedrotating member 19, the coil spring 18 which
constitutes the first spring clutch, the coil~spring 21
which constitutes the second spring clutch, etc.
(00437
On the other hand, as shown in FIG. 1, the pipe support
menber & accommodated in the above-mentioned base 1A has
formed an internal screw 23 at an inner periphery of a large
diameter portion on the rear end side. In addition, in this
preferred embodiment, the above-mentioned internal screw
23 1s alsc referred to as a second screw. A groove (slot)
Ba is formed along the axial direction at the above-mentioned
large diameter portion of the pipe support member 8.
[0044)]
Further, 1t is arranged that a bar-shaped rib la is
formed in the above-mentioned base 12 along its inner surface

and the above-menticned groove 8a 1s engaged with th

42

above-mentlioned rib la so that the above-mentioned pipe
support member 8 may move only in the axial direction inside
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in the above-mentioned base 1A and groove Ba formed in the pipe
support member 8 constitute a rotation limiting means for limiting the
rotation of the pipe support member 8. 0045) Furthermore, a screw
formation member 24 formed cylindrically is mounted to a front end
portion of the above-mentioned rotor 5, and an external screw 25 is
the BAREd ‘Ohra peiiphen BEthiEdcrdiv fératiBr rieRibeP 24. Ihigdditiors, oy med
‘ this preferred embodiment, the above-mentioned external screw 25 is
10 TA180 feTerréd oS e BEsEréw SFhel Aabdvelnientioned first Screw2s dnd the
the second screw 23 are arranged to have the same pitch and formed so
pipghatineia amdddaernal diameters may be inagegement Withieachg means
other. [00461 Thus, the above-mentioned base IA is mounted to the front
for dndrof thenodyieylindet 4 50 that ¢hie firstescreww 25 ds:threadedlyember 8.
engaged with the second screw 23 as shown in FIGS. 2 and 3. In this
[ 0 Ocse, in addition, the slot 8a is formed along the axial direction at the
above-mentioned large diameter portion of the pipe support member 8,

and;, as akreadydescribed sz predetermined:gap,27 isdormed between, .. 4
the outer periphery of the above-mentioned large diameter portion and

cy1ithe inner periphery of the, 24 abave-mentianed base, |4 aﬁéPQ‘Q’B INFIGS, i,
1 and 2.
above-mentioned rotor 5, and an external screw 25 is formed
on & periphery of this screw formation member 24. In
addition, in this preferred embodiment, the above-mentioned
external screw 25 1s also referred to as a first screw. The
above-mentioned first screw 25 and the second screw 23 are
arranged to have the same pitch and formed so that internal
and external diameters may be in agreement with each other.
[0D4¢61

Thus, the above-menticned base 1A is mounted +o the
front end cof the body cylinder 1 so that the first screw
25 is threadedly engaged with the second screw 23 as shown
in FIGS. 2 and 3. In this case, in addition, the slot 8a
is formed along the axial direction at the above-mentioned
large diameter portion of the pipe support member 8, and,
as already described, a predetermined gap 27 is formed

between the outer periphery of the above-mentioned large

diameter portion and the inner ©periphery of the



Accordingly, the base 1A is mounted to the front end of the body cylinder
so that the first screw 25 is threadedly engaged with the second screw 23
as one screw portion mates the other screw portion. 0047] According to
the first preferred embodiment of the mechanical pencil in accordance
. __with the present Invention as described above, in a situation where the
ADOVEUER B gtaept StheRritifig 1edd 10 StheSdbiovE-meritioned Fétor 5togéther 2 -
with the chuck 3 is accommodated about the axis in the above-mentioned
ACCogddytyinter 1'sd dsoFolate IExESPE ilTeh the mhdchahicalpercilds i the
the writing state, the rotor 6 is biased forward through the
bodvabeve-mientionedeylindddal body 13 by action oethe aboveamentiorediedly
spring member 17. 0048] Now, when the mechanical pencil is used i.e. in
engathe ccasenheredhe swriting presseare 8applied tethe-werting deadikbh mates
projecting from the pipe end 7, the above-mentioned chuck 3 retreats
the against thedxias.forcerof the.spring member 17, accordingly the rotor 6
and the cylindrical body 13 as well as the bi-directional rotation member
[ 0024 retreat in the axial direction. Therefore, the first cam face 14a formed
at the bi-directional rotation member 14 as shown 25 in FIG. 1 moves

towards the;first fixed cam face.15a formed. o4 embodiment of the
mechanical pencil in accordance with the present invention
as described above, in a situation where the chuck 3 grasps
the writing lead 10, the above-mentioned rotor 5 together
with the chuck 3 1is accommodated about the axis in the
above-mentlioned body cylinder 1 so as to rotate. Except
when the mechanical pencil ie in the writing state, the rotor
6 1s biased forward through the above-mentioned cylindrical
body 13 by action of the above-mentioned spring member 17.

[0048]

Now, when the mechanical pencil is used i.e. in the
case where the writing pressure i1s applied to the writing
lead 10 projecting from the pipe end 7, the above-mentioconed
chuck 3 retreats against the bias force of the spring member
17, accordingly the rotor €& and the cylindrical body 13 as
well as the bi-directiconal rotation member 14 retreat in
the axial direction. Therefore, the first cam face 1l4a
formed at the bi-directional rotation member 14 as shown
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at the upper cam formation member 15. Thus, the above-mentioned
hi-directional rotation member 14 is subjected to the rotational action in
one direction i.e., the counter-clockwise rotational action it this preferred
embodiment, and the above-mentioned cylindrical body 13 is also

, subjected to the rotational action in the same direction. 100491 As

10 Fd&seribddUbbie Witsh:ihé cyfifdrical5ody 1378 Ssiiéttéd tfthe® @ Tormed
counter-clockwise rotational operation, the coil spring 18 which

at  dgmititutssRRe first 8pring cfutéh Wobiid befweer the alfove-mefitiolied the
cylindrical body 13 and the rotors is coiled around the above-mentioned

abovglindrical bodyl13 86 as tordectdasedn diameter: Thereforethecoil 14 is
spring 18 comes into pressure contact with the cylindrical body 13 and

sub jthe retar 5,dottansmit the-counter-clockwise rotational eperationofthei . e .,
above-mentioned cylindrical body 13 to the rotor S. Thus,

the eaunter<clockwise ketatienat -nevement of the rater5 istransmitted-torthe r e g
writing lead 10 througgh the chuck 3. 00501 At this time, the second

emb o8PInAg elIfCh eenstituted by vthe second.coil gprng 21 wound betweep the ;.
above-mentioned 26 rotor 5 and. the non-rotating member 19 is subjected
alscloth@piected to the rotational action in the same
direction.
[004¢]

As described above, when the cylindrical body 13 is
subjected to the counter-clockwise rotational operation,
the coil spring 18 which constitutes the first spring clutch
wound between the above-mentioned cylindrical body 13 and
the rotor 5 is coiled around the above-mentioned cylindrical
body 13 so as to decrease in diameter. Therefore, the coil
spring 18 comes into pressure contact with the cylindrical
body 13 and the rotor 5, to transmit the counter-clockwise
rotational operation of the above-mentioned cylindrical
body 13 to the rotor 5. Thus, counter-clockwise rotational
movement of the rotor 5 is transmitted to the writing lead
10 through the chuck 3.

(0050}
At this time, the second spring clutch constituted by

the second coil spring 21 wound between the above-mentioned
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counter-clockwise rotational operation of the rotor 5 and the coil spring 18
is rewound and increases in diameter. Therefore, the pressure contact
between the rotor 5 and the non-rotating member 19 is released (a slide
occurs) and acts to allow the above-mentioned rotor 5 to rotate
__counter-clockwise. 0051] On the other hand, when the writing pressure is
oL Orpleastl Cthe Yy lindHeal Sody 13" thet5i bt éctional Totafion member 140 ©he
and the rotor 6 are moved forward in the axial direction by action of the _
Coundrfipg member 17 Ast Shown'if FIGS °2 8Ad 3. THeréfore: 4§ shewR in © and
FIG. 1, the second cam face 14b formed at the bi-directional rotation
the membertdmbdestowardstife’secord fixst dans face 164 formed Linttse e = .
lower cam formation member 16. Thus, in this preferred embodiment, the
The rapove<mentioned:bi-directionab rotation membee b4 idisubjedted té thend the
rotational action n the other direction (i.e., clockwise), and the
n o n-abovedmentionedleylindrical body 13 dsaldo subjactet:ta theirotatienall acts
action in the same direction. [0052] As described above, when the
to cylindkical bedy=13 is: subjected to-the clockwiserotationabactien, the:cotl a t e

27 spring 18 which constitutes the first spring clutch is
counter-clockwise,
[GOL1]

On the other hand, when the writing pressure is
released, the c¢ylindrical body 13, the bi-directicnal
rotaticn member 14, and the rotor 6 are moved forward in
the axial direction by action of the spring member 17 as
shown in FIGS. 2 and 3. Therefore, as shown in FIG. 1, the
second cam face 14b formed at the bi-directional rotation
member 14 moves towards the sacond fixed cam face 16a formed
in the lower cam formation member 186. Thus, in this
preferred embodiment, the above-menticned bi-directional
rotaticn member 14 is subjected to the roetational action
in the other direction (i.e., clockwise), and tThe
above-mentioned cylindrical body 13 is alsc subiected to
the rotational action in the same direction.

[0052]

As described above, when the cylindrical body 13 is

subjected to the clockwise rotational zction, the coil
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rewound and increases in diameter. Therefore a slide generated between
the cylindrical body 13 and the rotor 5, and the clutch is released. At this
time, the above-mentioned rotor 5 is dragged by the clockwise rotation of
the cylindrical body 13 and is also going to rotate in the same direction. In
this case, however, the second spring clutch constituted by the second

SPII spring 91 Wolind Hefibeehthé bovamentidridd réfoF 5 BAd thei tch is
non-rotating member 19 comes into pressure contact with the . .

e v igncrotififly iémiser 19%and therofdie 52 $o that fierabove-fentisredie is
rotor 5 is inhibited from rotating clockwise. 00531 In addition, in the

9 eneghpve-merftibhed preféried embodinient byoproviding the firstispringtor 5,
clutch including at least the first cc 111 spring 18, the rotational operation

and of tHecabove-nientionedsbi-directional #ctation mémbertldi ean he carried the
out to rotate in one direction while the writing proceeds. In addition to this,

aboviaypreviding thed second spring cluteh drciuding-the second: gaikspring- 2k i on
the writing lead can certainly perform the rotational operation in one

of tdieection. amd itis: possibie to improves reliability-of operation.tthusgitist & in
possible to prevent local abrasion of the writing lead according to she

the Pfegress;28 efthe wuiting and te golve the problem,that,the thickness, . - -~ 4

spring ciutch constituted by the second coll spring 21 wound

between the above-menticoned rotor 5 and the non-rotating

member 19 comes into pressure contact with the non-rotating

member 1% and the rotor 5, s0 that the above-mentioned rotor

5 1is inhibited from rotating clockwise.

[0G53]

In addition, in the above-mentioned preferred
embodiment, by providing the first spring clutch including
at least the first coil spring 18, the rotational operation
of the above-mentioned bi-directional rotation member 14
can be carrled out to rotate in one direction while the
writing proceeds. In addition to this, by providing the
second spring clutch including the second coil spring 21,
the writing lead can certainly perform the rotational
operation in one direction and 1t is possible to improve
reliabillity of operaticn. Thus, it is possible to prevent

local abrasion of the writing lead according to the progress
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of a drawn line and the boldness of the drawn line may change badly.
0054] On the other hand, when subjected to rotational drive operation of
the above-mentioned rotor 5 according to the writing operation, the screw
formation member 24 mounted to the front end of the rotor 5 is also
. _Subjected to rotational drive. The first screw 25 formed at the _
0= “abovéimdntioRed Strew fofimatich mafber 28 ishreatiedly™ Erigdged withe s =
the second screw 23 formed at the above-mentioned pipe support
of amdiater 8, 4nd it ishrrarfyéd Hitt tiecabdve-rirerftioned rétation limiting1 ange
_ means allows the pipe support member 8 to move only in the axial
badldirection. [0055] Therefore, being subjected to the rotational drive
operation of the rotor 5, the above-mentioned pipe support member 8
[ 0 Cgplerates so that the pipe end 7 supported by the above-mentioned pipe
support member may be retreated towards the body cylinder gradually. in
othter words et tetreat:dfive mechanisanfoe tetreating thepipe eath81 drive
towards the body cylinder gradually is constituted by the rotation limiting
ope reansrineluding the.above-mentioned, dl la-and, groove 8a,the first + o the
screw 25, the second screw 23, etc. 29 [0056]

writing operation, the screw formation member 24 mounted

&3]

to the front end of the rotor is also subijected to

irst screw 25 formed at the

th

rotational drive. The
above-menticned screw formation member 24 is threadedly
engaged with tThe second screw 23 formed at the
above-mentioned pipe support member 8§, and it is arranged
that the above-mentioned rotation limiting means allows the

pipe support member 8 to move only in the axial direction.

hn

1605
Therefore, being subjected to the rotational drive
operation of the rotor 5, the above-mentioned pipe support
member 8 operates so that the pipe end 7 supported by the
above-mentioned pipe support member may be retreated
towards the body cylinder gradually. In other words, a
retreat drive mechanism for retreating the pipe end 8§ towards
the body cylinder gradually is constituted by the rotation
limiting means including the above-mentiocned rib la and
groove Ba, the filrst screw 2%, the second screw 23, etc.
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FIGS. 4 and 5 are for explaining the operation of the above-mentioned
retreat drive mechanism which retreats the pipe end 7 gradually while the
writing proceeds. In other words, FIG. 4(A) shows a situation where the
pipe support member 8 has moved forward farthest. it is assumed that an
nd position of the writing lead 10 in this situation is indicated by S, and
gjwriting lead 10 is shown for comparison in FIGS. 4 and 5 remaining in
the end position S without abrasion. [0057] In an initial situation as _
ShowH T FIG 34 @)° thé Bipe® endl7he foeated @ distane® & aivay fbnfthet e
end position S where the writing lead is. The above-mentioned retreat
abovgrivagnéchanism isoperatéd BY iesrdtativhalioperatidhicfithestreats the
above-mentioned rotor while the writing proceeds, and the pipe end 7 is
pipelogatedia dismdce 2laway fridm thé mitiat lendrposition Seafdlse wrifing other
lead as shown in FIG. 4(B). In fact, during this period, the writing lead is
wo rdabraded: acéardingthe weiting sa thatits timportien-eomes: closeretosthe po r ¢
above men Toned t2 side. deafly, an amount of projection of the writing
memblead projesting frem the pipeends 7 is eenstant. 0058] 30Fkthesdthe nat an
above-mentioned retreat drive mechanism

end pecsition of the writing lead 10 in this situation is

[00

indicated by 5, and the writing lead 10 1is shown for
comparison in FIGS. 4 and 5 remaining in the end position
S without abrasion.

[0057]

Inan initial situation as shown in FIG. 4{A), the pipe
end 7 1s located a distance tl away from the end position
5 where the writing lead 1s. The above-mentioned retreat
drive mechanism is operated by the rotational operation of
the above-mentioned rotor while the writing proceeds, and
the pipe end 7 is located a distance tZ2 away from the initial
end position 8 of the writing lead as shown in FIG. 4{B),
In fact, during this period, the writing lead is abraded
accerding the writing sc that its £ip portion comes closer
to the above-mentioned t2 side. Ideally, an amount of
projection of the writing lead projecting from the pipe end
7 ig constant.

(0028
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is operated by the rotational operation of the above-mentioned rotor while
the writing proceeds, so that the pipe end 7 is located a distance t3 away
from the initial end position S of the writing lead as shown in FIG. 5(C).
Also in this case, in fact, the tip portion similarly moves closer to the
above-mentioned t3 side due to the writing abrasion of the writing lead,

and it Afrariged that the " &moimit of Brojectiof of thd wifting i€ad = ¢ 1antsm
‘ projecting from the pipe end 7 is ideally constant. 0059] The situation as
15 SRBWA EI6. 5(EYillustrifes a ‘htationiifere the pipedEnd? has ©f  the
retreated farthest. Now, by carrying out the knock operation of the knock
abovisarisat tsHowny afranged atthe reaf leAd portion of tHetsody eglindes o, that
the chuck 3 moves forward and it is possible to inch forward the writing
the leadsl@®byla’/preteterminetcamaotint by: way ¢f thewadrgatly destrilbed nitial
action. Simultaneously with this, as shown in FIG. 5(D), the front end
end partidrcadfthe Schuék 8icemes inte abutmentiwith apartof then 716, 5 (C) .
above-mentioned pipe support member 8 so as to push it forward. 0060]
AlscAtthis time, thedbreaded ®ngagement hetween the fiyst S1mscrenw-250hoves

the screw formation member 24 mounted to the
closer to the above-mentioned t3 side due to the writing
abrasion of the writing lead, and 1t is arranged that the
amount of projection of the writing lead projecting from
the pipe end 7 is ideally constant.
[0059)]

The situation as shown 1in FIG. 35{(C) illustrates a
situation where the pipe end 7 has retreated farthest. Now,
by carrying out the knock coperation of the knock bar (not
ghown) arranged at the rear end portion of the body cylinder
1, the chuck 3 moves forward and 1t is possible to inch
forward the writing lead 10 by a predeftermined amount by
way of the already described action. Simultanscusly with
this, as shewn 1in FIG. 5(D), the front end portiocn of the
chuck 3 comes into abutment with a part of the
above-menticned pilpe support member 8 so as to push 1t
forward.

[00601

At this time, the threaded engagement between the first
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front end portion of the above-mentioned rotor 5 and the second screw 2
formed at the pipe support member 8 is released so that the pipe support
member 8 moves forwards, resulting in the situation as shown in FIG. 4
(A) again. Thus, it is possible to continue the writing operation. [0061]
According to the first preferred embodiment as described above, since
SCIGHe fetreatf diveSmechaRidmier Fétfeafiig TR ifcreri!s towardssthe t© the
body cylinder gradually in conjunction with the writing operation is
LroTgrodidéd, RCrelative difference batween anaountefabrasionzof the: deadt he
and an amount of retreat operation of the pipe end while the writing
secqgreceedsecan dlwayssoe kept smalll ardsitis rpossible tdprovide thee leased
mechanical pencil which brings about the original operational effects as
so tdescribed in thescolumn cof tEffect bithetinvention. [0062;= Next, FIGS 16 + ing
and 7 show a second preferred embodiment in the mechanical pencil in
in taecosdance withithe presesty invention: &|G 46 is)a perspectiveviavsin 1+ s
which the base is separated from the body cylinder in the first half part of
vos sthe mechanieal peneil, which is partiallybrokep away.; FIG. 7 is a
sectional view showing the first half part in 32 a situation where the base
[ 0 oi§mounted to the body cylinder

According to the first preferred embodiment as
described above, since the retreat drive mechanism for
retreating the pipe end 8 towards the body cylinder graduall
in conjunction with the writing operation is provided, a
relative difference between an amount of abrasion of the
lead and an amount of retreat operation of the pipe end while
the writing proceeds can always be kept small, and it is
possible to provide the mechanical pencil which brings about

the original operational effects as described in the column

Fh

of Effect of the Invention.
(0062}
Next, FIGS. 6 and 7 show a second preferred embodiment
in the mechanical pencil in accordance with the present
invention. FIG. 6 1s a perspective view in which the base

is separated from the body cylinder in the first half part

of the mechanicel pencil, which is partially broken away.

h

FIG. 7 is a sectional view showing the first half part in

b
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and divided in the axial direction. (0063] In addition, in the second
preferred embodiment as shown in FIGS. 6 and 7, a structure of the
rotational drive mechanism in which the rotor 5 is rotationally driven in
conjunction with the writing operation is the same as that in the first
preferred embodiment. A retreat drive mechanism for retreatin

5 e Toat BUR (b ey 7 toAR A BRGY eylieler SRRy i nce
different in this preferred embodiment. 10064] In other words, in this

and datdridisidfetied ehfthoditieht, Withif fie'pipe support member 8
accommodated in the base |A, a groove (slot) 8b is formed at the large

[ 0Cdiarheter portion on the rear end side along the axial direction. Further, a

bar-shaped rib 5a is formed at the front ena portion of the
abéve-mentioned rotori51alohg the @xiah directiet cinretherawards, the nt  as
above-mentioned rib 5a on the rotor 5 side is engaged with the

s howabave-mentioned groave 8bzonsthe pipeu support member 8:side; 1 drive
thereby constitute a rotation transmission means for transmitting the

me cHotational drives roperation of the abevesmeptioned fotor5 fothe pipe; von 1n
suppor member 8 side. 33 0065]
conjunction with the writing operation is the same as that
in the first preferred embodiment. A retreat drive
mechanism for retreating the pipe-like lead guide (pipe end)
7 towards the body cylinder gredually is different in this
preferred embodiment.
[0064]

In other words, in this second preferred embodiment,
within the pipe support member 8 accommodated in the base
lA,aagroove{slot)8bjﬁsformedattﬂm&largediameterportion
on the rear end side along the axial direction. Further,
& bar-shaped rib 5a is formed at the front end portion of
the above-mentioned rotor 5 along the axial direction. In
other words, the above-mentioned rib %z on the rotor 5 side
ls engaged with the above-mentioned groove 8b on the pipe
support member 8 side, to thereby constitute a rotation
transmission means for transmitting the rotational drive
operation of the above-mentioned rotor 5 to the pipe support

member 8 side.



In addition, as shown in FIG. 6, an external screw 31 is formed on the
outer periphery of the large diameter portion in the above-mentioned pipe
support member 8, and the above-mentioned external screw 31 is
referred to as the first screw in this preferred embodiment. Further, an
_internal screw 32 is formed at the inner periphery of the above-mentioned
-U0%a%e IA, and. the above-mentioned internal screw 32 is referred to as the
second screw in this preferred embodiment. Furthermore, the pipe
support feribe? B is tcBmmiddated within tife base £A fd SituatioRrew 31
where the above-mentioned first screw 31 and the second screw 32 are
18 Ipranged ©haveithe Same pitcheandthreadedhf engagediwitho eachi ameter
other. [0066] Rotational drive force from the above-mentioned rotor 5
porthihile the writing proceedstistransmittedrto the pipe supporhmember 8, and
side "~hrough the above-mentioned rotation transmission means which is
the eanstitutedbythe barshapet-rib basandethe groove 8b.sEherefdare,dhas +the
pipe support member 8 is subjected to the rotational drive force from the

£ 1 r srotok Srangd operates 16 rereattewards therhody cylinder gradually: hysthe p
action of the first screw 31 and the second screw 3 2. Similarly, p-11
int coResates to-refregtgradually,3ddeward the body, eyindel. i vhery of the
above-mentioned base 1A, and the above-mentioned internal
screw 32 1s referred to as the second screw in this preferred
embodiment. Furthermore, the pipse support member 8 is
accommodated within the base 1A in a situation where the
above-mentioned first screw 31 and the second screw 22 are
arranged to have the same pitch and threadedly engaged with
cach other.
[00&66]

Rotational drive force from the above-mentioned rotor
5 while the writing proceeds 1s transmitted to the pipe
support member 8 side through the abhove-menticned rotation
transmission means which is constituted by the bar-~shaped
rib %a and the groove 8b. Therefore, the pipe support member
8 iz subjected to the rotational drive force from the rotor

5andcoperates to retre

0]

t towards the body cylinder gradually

o8}

by the action of the first screw 31 and the second screw
32. S8imilarly, the pipe end § operates to retreat gradually
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[0067] Therefore, also in the second preferred embodiment as shown in
FIGS. 6 and 7, -t is possible to obtain the same operational effect as that
in the first preferred embodiment as previously described. [0068] Next,
FIGS. 8 and 9 show a third preferred embodiment in the mechanical
pencil in accordance with the present invention. FIG. 8 is a perspective

COWa&y in\Whitl thé badé -i8 Sgarated from the body cylinder in the first half
part of the mechanical pencil, which is partially broken away. FIG. 9is a

[ 00&ttional view showing the first half part in a situation where the base is

mounted to the body cylinder and divided In the axial direction. [0069] In
additien,sn tHecthird prsferedteémbedimentas siiown: nEFIGSS ahtr; mt as
structure of the retreat drive mechanism for retreating the pipe-like 'Lead

s howguide (pipesend) 7 towards, thethody cylinder. gradually is thessametas: same
that in the first preferred embodiment shown in FIGS. 1 to 3. A rotational

ope rdrivegnechanishe intwhich therotor isiretationalty driven=n ereidireetionime -
conjunction with the writing operation is different in this preferred

as penabadimentyFurther,in FKGS. 35 8 and 9, parts which achieve the same
function as the

[0D68]
Next, FIGS. 8 and @ show a third preferred embodiment
in the mechanical pencil in accordance with the present
invention. FIG. 8 is a perspective view in which the base

is separated from the body cylinder in the first half part

of the mechanical pencil, which is partially broken away.

i
bt

[G. 9 1s a sectional view showing the first half part in
a situation where the base is mounted to the body cylinder

and divided in the axial direction.

In addition, in the thirdpreferred embodiment as shown
in FIGS. 8 and 9, a structure of the retreat drive mechanrism
for retreating the pipe-like lead guide (pipe end) 7 towards
the body cylinder gradually 18 the same as that in the first
preferred embodiment shown in FIGS. 1 to 3. A rotational
drive mechanism in which the rotor is rotationally driven
in one direction in conjunction with the writing operation
isdifferent in thispreferred embodiment. Further, in FIGS.
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respective parts as already described are identified by the same
reference numerals, and therefore the description thereof will not be
repeated. [0070] Reference numeral 36 as shown in FIGS. 8 and 9
indicates the rotor whose central part in the axial direction is increased in
diameter to be formed into the shape of a ring. A first cam face 36a is

O angimeéd attthe ehd tHee Hearény’ fate) Wilich i§ AR shaped ahda @ the
second cam face 36b is formed at the other end face (front end face)

reSRFRicH g Sring-shapéd. On fifecthiefl Rard: abthe reacend portion 6B they the
above-mentioned rotor 36, a cylindrical upper cam formation member 37

s amsjs modkted inthe bodyeoylidder 1 80 cas td eovef theaeariead pertonrdfot ion
the rotor 36. At the front end portion of the above-mentioned upper cam

the rfernfation l1member 3% afixee eamdace (also referred to as "first. fixed
cam face") 37a is formed so as to face the first cam face 36a in the

i 0 0Dalove-mentioned rotor 36. [0071; Furthermore, a cylindrical lower cam

formation member 38 is mounted on the body cylinder 1 side so as to

fage-the rsecordrcamcfage 36b intheabevermentioned £otar 36, andi A o+ ¢ s
fixed cam face (also referred to as "second fixed cam face") 36 38a is
the formed.at aistepportionwhich is formed by expanding .7 gireccion is
increased in diameter to be formed into the shape of a ring.
A Tirst cam face 36a is formed at one end face (rear end
face) which is ring-shaped, and a second cam face 36b is
fermed at the other end face (front end face) which 1is
ring-shaped. On the other hand, at the rear end portion of
the above-mentioned rotor 36, a cylindrical upper cam
formation member 37 i1s mounted in the body cylinder 1 so
as to cover the rear end portion of the rotor 36. At the
front end portion of the above-mentioned upper cam formation
member 37, a fixed cam face {(also referred to as "first Fixed
cam face”) 37a 1s formed so0 as to face the first cam face
36a in the above-mentioned rotor 26.
(00711
Furthermore, @ cylindrical lower cam formation member
38 is mounted on the body cylinder 1 side so as to face the
second cam face 36b in the above-mentioned rotor 36, and

& fixed cam face (also referred to as "second fixed cam face"™)
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the inner diameter at the central part. In addition, a relationship and
mutual operation among the first and second cam faces 36a and 36b
which are formed at the above-mentioned rotor 36, the above-mentioned
first fixed cam face 37a, and the second fixed cam face 38a will be
described in detail later with reference to FIGS. 10 and 11. [0072' A B
288 tylindritAlstopperad isttdt th the fedf end portion Irdide thavuSiger &amt 19
~ formation member 37 which is formed cylindrically, and a coil-spring
the mamBer 4448 Hdvidedetweeh affont Ad pdiidit-of the Btopper39iand, @
a torque canceller 40 which is formed cylindrically and can move in the
re 1 agddal diybctiori 0078} Itiz arargedthatitherabovetmentidnedtspring second
member 41 acts so as to bias forward the above-mentioned torque
cam tanceler 40 andithecabeve:mertiored cotor864s pushedite moweent ioned
forward by the above-mentioned torque canceller 40 subjected to this
rotohias doreceh[@044 b vAceatding torshe abbve-mentioned sitictige; N a7a, and
situation where the chuck 3 grasps the writing 'lead, the 37
the abovermentioned raten3atogetherwithy theichuek 34s; ascommodated dit - 5 1
the above-mentioned body cylinder 1 so as

later with reference to FIGS. 10 and 171.

[0072]

A cylindrical stopper 39 is fitted to the rear end
portion inside the upper cam formation member 37 which is
formed cylindrically, and a coll-spring member 41 1is

provided between a front end portion of the stopper 39 and

93]

torgue canceller 40 which is formed cylindrically and can
move 1in the axial direction.
[0073]
It is arranged that the above-mentioned spring member
41 acts so as to bias forward the above-mentioned torgue
canceller 40 and the above-mentiocned rotor 36 is pushed to
move forward by the above-mentioned torqgue canceller 40
subijected to this bias force.
[0074]
According to the above-mentioned structure, in a
situation where the chuck 3 grasps the writing lead, the
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to be rotatable about the axis. Further, except when the mechanical
pencil is in the writing state, the rotor 36 is biased forward by the action of
the above-mentioned spring member 41 through the above-mentioned
torque canceller 40. [0075] On the other hand, when the mechanical
pencil is used, i.e., when the writing pressure is applied to the writing ,

2boVgad 16 protldifg ffohh tHe pige ehd Yethebovéimentibiéd chtiek s 3 is
retreats against the bias force of the spring member 41. According to this

aC COgHerationSthe 16tor B6 afset&fedls Tin theruxial divsctiony Therefore, theo as
first cam face 36a formed at the rotor 36 engages with and meshes with

to bthergboveamentionbbfirst fixed canilface 37ar0076f FIGScEP(A)10 40 the
(C) and FIGS. 11 (D) and 11 (E) are for explaining in order the

me cHfgndameéntakopeiationof the trbtatiendl diive mechanismwhichczor 36 is
rotationally drives the rotor 36 by the above-mentioned operation. In

biaskl6S dbvanddl b, reference-numerab 36 indicates the-abeve-mentioned r 1 ng
rotor which is schematically shown, and at one end face thereof (upper

membfage in figures) the first canriace 36a having, acontindeus sawteeth) o 40 .
shape along a circumferential 38 direction is formed into the shape of a

[ o ofirg. Further, similarly, the second cam face 36b having a continuous

On the other hand, when the mechanical pencil is used,
i.e., when the writing pressure is applied to the writing
tead 10 protruding from the pipe end 7, the above-mentionad
chuck 3 retreats against the bias force of the spring member
41, According to this cperation, the rotor 36 also retreats
in the axial direction. Therefore, the first cam face 36a
formed at the rotor 36 engages with and meshes with the

above-mentioned first fixed cam face 37a.

[007¢]

M

FIGS. 10{A) to 10{(C) and FIGS. 11{(D) and 11{(E} are for
explaining 1in order the fundamental operation of the
rotational drive mechanism which rotationally drives the
rotor 36 by the above-mentioned operation. In FIGS. 10 and
11, reference numeral 36 indicates the above-mentioned
rotor which i1s schematically shown, and at one end face
thereof (upper face in figures) the first cam face 36a having

a continuous sawtooth shape along a circumferential
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sawtooth shape along the circumferential direction is formed into the
shape of a ring at another end face (lower face in figures) of the rotor 36.
00771 On the other hand, as shown in FIGS. 10 and 11, the first fixed
cam face 37a having a continuous sawtooth shape along the
4 circumferential direction is also formed at a ring-shaped%e,nd face of the
LI &per dam form&tidh MemBér37- Hnd the*Setort fixed tathdace 385 C11e T+
. having a continuous sawtooth shape along the circumferential direction is
S lmiqed formel Afa ArgSrHped 8Ad fadé Bf tHé owercani formatipR tinuous
member 38. The first cam face 36a and the second cam face 36b formed
5 av LR rotoh aRe first fivdd) cafface Bradoifiedr aithé appeféamction is
formation member 37, and the second fixed cam face 38a formed at the
formpwet cam fornfation avember 38 are eaeh arrangeddo havel stbstantiallpwe r
the same pitch. [00781 FIG. 10(A) shows a relationship among the upper
facecam férmation member 8% gthe vatorr363 @nd the lower cam formation
member 38 except when the mechanical pencil is in the writing state. In
[ 0 Othis]situation, by the bias force of the above-mentioned spring member
41, the second cam face 39 36b formed in the rotor 36 is brought into

abutment with the sesandfixed camface 38aside gkthe lawercam; 1, the

formation
first fixed cam face 37a having a continuous sawtooth shape
along the cilircumferential direction is also formed at =z
ring-shaped end face of the upper cam formation member 37,
and the second fixed cam face 38a having a continuous
sawtooth shape along the circumferential dirsection 1is also
formed at a ring-shaped end face of the lower cam formation
member 38. The first cam face 36a and the second cam facs
36b formed at the rotor, the first fixed cam face 37a formed
at the upper cam formation member 37, and the second fixed
cam face 38a formed at the lower cam formation member 38

are each arranged to have substantially the same pitch.

[CO78;

[y

‘IG. 10{A}) shows a relationship among the upper cam
formation member 37, the rotor 36, and the lower canm
formation member 38 except when the mechanical pencil is
in the writing state. In this situation, by the bias force
of the above-menticned spring member 41, the second cam face
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member 38 mounted at the body cylinder 1. At this time, the first cam
face 36a on the above-mentioned rotor 36 side and the above-mentioned
first fixed cam face 37a are arranged to have a half-phase (half-pitch)
shifted relationship with respect to one tooth of the cam in, the axial
direction, 0079]11FIG. 10@3) shows an initial situation where the writingm .
380 BT is dpplidftothe Whitinglead 16 by USE'6" thé TedHanidaFpencit.t 1
~inthis case, as described above, the rotor 36 compresses the .
the apamentisRet SPRng AietnBérA T gl fetrddisin theakidlalirecismat ion
while the chuck 3 retreats. Thus, the rotor 36 moves towards the upper
membegm foriation mMeniber-37emobftedCat the: Bedy éylindat 1-0080]t EIG: 10 he
(C) shows a situation where the writing pressure is applied to the writing
firsleadam by ase ofithermeblarical vpermit and the otor 86 comies iatode and
abutment with the upper cam formation member 37 side and retreats. In
the thisccasemthetfirstoam face 86a farmed at the rbtor 363Meshesavithrthenged
first fixed cam face 37a on the upper cam formation member 37 s;_de.

to hdhusathe:rofor364s subjected to rotafionad drive: earrespondingrta thes with
half phase (half pitch) with respect 40 to one tooth of the first cam face
resp@%%(X@lbne tcotn of the cam in the axial direction.
[0079]

FIG. 10(B) shows an initial situation where the writing
pressure 1s applied to the writing lead 10 by use of the
mechanicel pencil. In this case, as described above, the
rotor 36 compresses the above-mentioned spring member 41
and retreats Iin the axial direction while the chuck 3
retreats. Thus, the rotor 26 moves towards the upper cam
formation member 37 mounted at the body cylinder 1.

[D08G]

FIG. 10{(C) shows a situation where the writing pressure
is applied to the writing lead 10 by use of the mechanical
pencll and the rotor 36 comes into abutment with the upper
cam formation member 327 side and retreats. In this case,
the first cam face 326a formed at the rotor 26 meshes with
the first fixed cam face 37a on the upper cam formation member
37 side. Thus, the rotor 36 iz subjected to rotational drive

corresponding to the half-phase (half-pitch) with respect
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In addition, circle (0) drawn in the center of the rotor 36 in FIGS. 10 and
11 indicates an amount of rotational movement of the rotor 36. Further, in
the situation shown in FIG. 10 (C) , the second cam face 36b on the
above-mentioned rotor 36 side and the above-mentioned second fixed
cam face 38a are arranged to have a half-phase (half-pitch) shifted
EO Safatiohship with reSPéct td- SiTe-tobthof tie"Gant fifthe axial direction.
0082] Next, FIG. 11(D) shows an initial situation where drawing with the
[00feéhanical pencil is finished and the writing pressure to the writing lead
is released. In this case, the rotor 36 moves forward In the axial direction
bylactionieftthe above-mehtioned spring memben dk: Thus; thefrotoe36otor
moves towards the lower cam formation member 38 mounted at the body
36 igylindet 1. [0083] aFurtheimare,dFlGa 1 HE) showsmeosituatianfwhere thei onal
rotor 36 comes into abutment with the lower cam formation member 38
movegide and movies farward-by actiorrefthe: abpve-mentioned springimember wn
41. In this case, the second cam face 36b formed at the rotor 36 meshes

in Fwith the second rAl §ixedheamfase 88a orsthe lowercam formatien: e i oned
member 38 side. Thus, the rotor 36 is subjected again to the rotational

rotod¥ side and the above-mentioned second fixed cam face
38a are arranged to have & half-phase (half-pitch) shifted
relationship with respect to one tooth of the cam in the
axial direction.
[0082]
Next, FIG. 11(D) shows an initial situation whers

drawing with the mechanical pencil is finished and the

I,..J.

writing pressure to the writing lead is released. In this
case, the rotcr 36 moves forward in the axial direction by
action of the above-mentioned spring member 41. Thus, the
rotor 36 moves towards the lower cam formation member 38
mounted at the body cylinder 1.

rooe3]

Furthermore, FIG. 11(F) shows a situation where The
rotor 36 comes into abutment with the lower cam formation
member 38 side and moves forward by actlion of the
above-mentioned spring member 41. In this case, the second

cam face 36b formed at the rotor 3¢ meshes with the second
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corresponding to the half-phase (half-pitch) of one tooth of the second
cam face 36b. 0084] Therefore, as shown by circle (0) drawn in the
center of the rotor 36, according to reciprocating movement of the rotor
36 (which is subjected to the writing pressure) in the axial direction, the
.. _rotor 36 is subjected to the rotational drive corresponding to one tooth
= L2 @neitch} of thé firsttand Secotiiicarn facé<3EArantCI6R: 2l Hie Writhgd =
lead 10 grasped by the chuck 3 is rotationally driven through the chuck 3
ThusginiifafyT b8S] %é ScravnPfbffiation refiber2a fdimedcyiindricailisic ive
mounted to the front end portion of the above-mentioned rotor 36, and the
CoT rghne-nibhtienédfirshiscrew 259 forrmed abthé fogtertpariphery afthistcoth
screw formation member 24. Further, the structure in which the pipe
of ‘tsuppert member 81s grovided &lith the second screw 23 to be threadedly
engaged with the first screw 25 is the same as that of the first preferred
[ 0 0émbodiment as described above with reference to FIGS. | - 3. Therefore,
also in the third preferred embodiment shown in FIGS. 8 and 9, it is

possibleda ebiain the sams.A2 pperational effeef asyip first preferred o v e v
embodiment as previously described.
of the rotor 36, according to reciprocating movement of the
rotor 36 (which is subjected to the writing pressure) in
the axial direction, the rotor 36 is subjected to the
rotational drive corresponding to one tooth (one pitch) of
the Ifirst and second cam faces 36a and 36k, and the writing
lead 10 grasped by the chuck 2 is rotationally driven through
the chuck 3 similarlvy.
[0085]
The screw formation member 24 formed cylindrically is
mounted to the front end portion of the above-mentioned rotor
36, and the above-mentioned first screw 25 is formed at the

outer periphery of this screw formation member 24. Further,

the structure in which the pipe support member 8 is provided

et

i

=,

n the second screw 23 to be threadedly engaged with the

Fh

lrst screw 25 is the same as that of the first preferred
embodiment as described above with reference to FICS. 1 -
3. Therefore, also in the third preferred embodiment shown

in FIGS. 8 and 9, it is possible to obtain the same
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[0086] In addition, the cylindrical torque canceller 40 to which the bias
force of the above-mentioned coil spring member 41 is applied to push
the rotor 36 forward generates a slide between the front end face of this
torque canceller 40 and the rear end face of the above-mentioned rotor
and acts so that the rotational movement of the above-mentioned

36, . ,
OPeRtot 38 s prévented frofitbeiny trarstitted 16 tHe'sphifig meMBerdcnt 22

0087] Jn other words, since the torque canceller 40 formed cylindrically is
previhimoséd betvesn tieabove-mentioned rotor 36 and the spring
member 41, the rotational motion of the above-mentioned rotor is
[ U0freVented from being transmitted to the above-mentioned spring
member, and it is possible to solve the problem that back torsion (spring
torfuepofdhespring niemberliocéurs amd places am obstacle iteer 40 to
rotation operation of the rotor 36. 43 CLAIMS 1 A mechanical pencil
whi céirranged toigraspfandoarelease a wetingdead: by recipiacation aefaichusk ring
provided in a body cylinder so as to inch said writing lead forward and
membhaving a otational drivermechanismifer rotationally: dfiving arrotarinongt e s
direction in conjunction with retreat operation
a slide between the front end face of this torgue canceller
40 and the rear end face of the above-mentioned rotor 36,
and acts so  that tThe rotational movemen:t of the
above-mentioned rotor 36 is prevented from Dbeing
transmitted to the spring member 41.
[G087]

In other words, since the torgue canceller 40 formed
cylindrically is interposed between the above-mentioned
roter 36 and the spring member 41, the rotational motion
of the above-mentioned rotor 1is prevented from being
transmitted to the above-mentioned spring member, and it
1s possible to solve the problem that back torsion (spring

torgue) of the spring member 41 occurs and places an obhstacle

to rotation operation of tThe rotocr 36.
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by the writing pressure applied to said writing lead and forward movement
by releasing the writing pressure, characterized in that a pipe support
member for supporting a lead guide formed in the shape of a pipe is
accommodated in a front end portion of said body cylinder, and a retreat
drive mechanism is provided for gradually retreating the pipe-shaped
lead guide supported by said piﬁﬁ% ort member into said body
__cylinder in conjunction with rotational drive operation of said rotor which
[ 1] codstited sdid- fotationar Afive mBERdnEn [2THemEchanitdl pencitase &
claimed in claim 1, characterized in that said retreat drive mechanism is
wr i tgragded dithiearatativhtlinditingtraeans fordingiting: rotation ofisaid fipea body
support member so as to move in an axial direction, a first screw formed
cy L igresaid sotor sidep andcnsecand screw threadediyiefgagedrwith: saidHiest 1n g
screw 44 and formed on said pipe support member side. [3] The
a ranechanicalipencit as:claimeddm claim Z ocharacterized insthat saigfirsti ng
screw is an external screw formed at a front end portion of said rotor, and
rotosaidisecond; serew+s an internal-seraveformed:at an ingerperipher:ofs - 1 on
said pipe support member. 4] The mechanical pencil as claimed in claim

by tZe writing pressure applied to sald writing lead and
forward movement by releasing the writing pressure,
characterized in that

a plpe support member for supporting a lead guide
formed 1in the shape of & pipe 1s accommodated in a front
end portion of said body cylinder, and & retreat drive
mechanism 1s provided for gradually retreating the
pipe-shaped lead guide supported by said pipe support member
into said body cylinder in conjunction with rotaticnal drive
operaticon of sald rotor which constitutes sald rotational

drive mechanism.

oy
]
[

The mechanical pencil as c¢claimed 3in claim 1,
characterized 1in that sald retreat drive mechanism is
provided with a rotation limiting means for limiting
rotation cf said pipe support member so as to move in an
axlal direction, a first screw formed on said rotor side,
and a second screw threadedly engaged with said first screw
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characterized in that said rotation limiting means is constituted by a
bar-shaped rib formed along the axial direction at an inner periphery of
said body cylinder and a groove formed along the axial direction in said
pipe support member, and said groove is engaged with said rib so that
said pipe support member may move only in the axial direction. [5] The
and hedhanicalpentit as clified i 'chiti 2~ cR&FaERized A that forward
movement of said chuck allows said pipe support member which is '
brought into abutment with a front end portion of said chuck to move
forward by releasing the threaded engagement between said first screw
[3] andihe seeoridscrew. 245 [6) Fhe mechanical penditasiclaied intlaim 2,
1, characterized in that said retreat drive mechanism is provided with a
cha rrptdtion trapsimissiarmeans fai  fransmittingthe ratationakdrive operationrew
of said rotor to said pipe support member, a first screw formed on said
forrpipesuppoft-mernbernsidecand a secand screw-threadediyn engaged wish o n g
said first screw and formed on said body cylinder side. [7] The

= c refechanigal peneil-as claimed:in claim:6: characterizedjn that said fitst» . o ¢
screw is an external screw formed at an outer periphery of said pipe

saidSUPPeE memler -+ member.

[4] The mechanical pencil as claimed in claim 2,
characterized in that said rotation limiting means is
constituted by a bar-shaped rib formed along the axial
direction at an inner periphery of said body cylinder and
a groove formed along the axial direction in said pipe
support member, and sald greoove is engaged with said rib
s0 that said pipe support member may move only in the axial

direction.

[5] The mechanical pencii as claimed in claim 2,
characterized in that forward movement of said chuck allows
sald pipe support member wnich is brought into abutment with
a Zront end portion of said chuck tomove forward by releasing

the threaded engagement between said first screw and the

second screw.



and said second screw is an internal screw formed at an inner periphery
of said. body cylinder. [8] The mechanical pencil as claimed in claim 6,
characterized in that said rotation transmission means is constituted by a
bar-shaped rib formed along the axial direction at a front end portion of
said rotor and a groove formed along the axial direction in said pipe
[e) suppdtt mefiber, arid> Said ritfis engagétfwitlt sdid §ifove o thatthd™  *
rotational drive operation of said rotor may be transmitted to said pipe
chargippsrt hictber 26 [0 e niechanicst bérdas Elaied inelainrelsm is
characterized in that forward movement of. said chuck allows said pipe
Provsuphpert member which isibrought info abuthdent withs saifront emteportion for
of said chuck to move forward by releasing the threaded engagement
t ranisetwéen said first screaanddhe: 'sedond screw=Q]afheanechanicat pencilt o r
as claimed in any one of claims 1 to 9, characterized in that said
to seotatiopabdriveumechanisme iskprevided with aspeng-elutchdncludinga said
bi-directional rotation member which is rotationally driven bi-directionally
p i pein €opjpactionwath retreat operationhy the ywiting, pressure applieddQ ded1v
said writing lead and forwvard movement by releasing the writing pressure,
engadidha eilspring. which-is wound, aroupd andcovers said bisdirectiopal 1, 4

cylinder side.

177 The mechanical pencil as claimed 1in claim 6,
characterized in that salid first screw 1is an external screw
formed at an outer periphery of said pipe support member,
and said second screw 12 an internal screw formed at an inner

periphery of said body cylinder.

(8] The mechanical pencil as claimed in <claim €,
characterized in that said rotation transmission means is
constltuted by a bar-shaped rib formed along the axial
direction at a front end portion of said rotor and a groove
formed along the axial direction in saidpipe support member,
and said rib 1s engaged with sald groove so that the
rotatlonal drive operation of said rotor may be transmitted

to said pipse support member.,
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rotation member and said rotor, comes into pressure contact with both
(said bi-directional rotation member and said rotor) by means of rotation
in one direction of said bi-directional rotation member to transmit the
rotational operation in said one direction from the bi-directional rotation
member to the rotor, and cancels said pressure contact with both of them

&

197 by means dt FStétioniif e oth&R ditectionof saidb-dfEctional rofation™ &
member so that the transmission of the rotational operation in the other

cha rprcdifeEticiEfomthelbi-Hireetionar rotafotFfembep o thelfoteRigck allows
stopped. [11] The mechanical pencil as claimed in claim 10,

s a1 Rdractetizec mthatsaid fotatibnat drive mechamism is: furthérprovided with
with a second spring clutch including a second coil spring which is wound

& Irarourdignd coversa mbrerotating: member and saitkrotos,aldwsre ieasing
rotational operation of said rotor as pressure contact with said

the nomrrotatingl member and: said retorids seleased whensaid bi-ditectionall « he
rotation member is in rotational operation in said one direction, comes

s ecdpte pressuye contact with both said non-rotating member and said rotor
when said bi-directional rotation member is in rotational operation in said
other direction, and stops the rotational operation of said rotor.

[10] The mechanical pencil as claimed in any one of claims
lto 9, characterized in that saidrotaticonal drive mechanism
is provided with a spring clutch including a bi-directional
rotation member which is rotationally driven
bi-directionally in conjunction with retreat cperation by
thewriting pressure appliedtosaidwriting lead and forward
movement by releasing the writing pressure, anda coil spring
which is wound around and covers said i-directional
rotation member and said rotor, comes inteo pressure contact
with both (said bi-directional rotation member and said
rotor) by means of rotaticon in ons direction of said
bl-directional rotation member to transmit the rotational
cperaticon in said one direction from the bhi-directional
rotation member to the rotor, and cancels said pressure
contact with both of them by means of rotation in the other
direction of said bi-directional rotation member so that

the transmission cof the rotational operation in the other
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[12 The mechanical pencil as claimed in any one of claims 1to 9,
characterized in that said rotor which constitutes said rotational 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 provided

41T SiHictP&re TnAiged 6n Said bodiP&lindérsidersoas'td Yacen 481881 first the
and second cam faces, respectively, said first cam face in said

rotGingishape@ritérds brought into abutment with and meshed with said first
fixed cam face by retreat operation of said chuck by way of said writing
pressure, the second cam face in said ring-shaped rotor is brought into
abutment with and meshed with said second fixed cam face by releasing

[ 11]said Wiiting pressare, and the secondl cans facelan saidirotor sidelantn 10,
said second fixed cam face are arranged to have a half-phase shifted

cha rmrelatienship=with respect to ene: toothcaf acanmin thejaxial-direction iiam is
situation where the first cam face on said rotor side is meshed with said

furdirstfixpd camdace, and ithe firsteam face onsaid rotog side apd said first, »
fixed cam face are arranged to have the half-phase shifted relationship

s e coWith respect tq gpe tooth,of the-camdin the  axal diregtion in a situation, ...
where the second cam face
non—rotating member and said rotor, allows rotational
operation of sald rotor as pressure contact with said
non-rotating member and sald rotor is released when said
bi-directional rotaticon member is in rotational operation
in said one direction, comes into pressure contact with both
said non-rotating member and said rotor when said
bi-directicnal rotation member is in rotational coperation

in said other direction, and steps the rotational operation

of said rotor.

i12] The mechanical pencil as claimed in any one of claims
1 to 9, characterized in that sald rotor which constitutes
sald rotaticnal 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 provided

which are arranged on said body cylinder side so as to face
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on said rotor side is meshed with said second fixed cam face. 49

sald first and second cam faces, respectively,
cam face in said ring-shaped rotor is

said first
brought into abutment with and meshed with said first fixed

cam face by retreat operation of said chuck by way of said

writing pressure, the second cam face in said ring-shaped
with and meshed with said

into abutment

rotor 1s brought
second fixed cam face by releasing said writing pressure,

gide and saild second

and
the second cam face on sald rotor
fixed cam face are arranged to have a half-phase shiftad
relationship with respect to one tooth of a cam in the axial
direction in a situation where the first cam face on said
rotor side 1s meshed with said first fixed cam face, and
the first cam face con said rotor side and said first fixed
To have the half-phase shifted
in the

arranged
respect to one tooth of the cam

are
where the second cam face

cam face

relationship with
in & situation

direction
ide is meshed with said second fixed cam face

F«._J

axia

Z

on salid rotor
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