SPECIFICATION MECHANICAL PENCIL TECHNICAL FIELD [0001] The present invention relates to
a mechanical pencil which can rotate a writing lead (refill lead) by writing pressure. BACKGROUND
ART [0002] In the case of writing with a mechanical pencil, it is generally often the case that the
mechanical pencil is not used in a situation where a body cylinder is perpendicular to a writing side
(page), but used in a situation where the bodycceyindamrissamewhat inclined to the writing side. In the
case where the body cylinder is thus inclined for writing, there arises a phenomenon that a drawn line
becomes boldrascompared awvith that in the beginning, since the writing lead may locally abrade
(partially wear) as the writing proceeds. Further, not only the drawn line changes in boldness, but also
there arises a phenomenon that the drawn line changes in thickness (drawn line becomes thin) as
the writing proceeds, since a contact area of the writing lead changes with respect to the writing side.
0003] Inprdernto awoidithe above-mentioned problem, when the writing is carried out with the body
cylinder being rotated, 1 then it is possible to avoid such a problem that, as described

F0001;

The present invention relates to a mechanical pencill which

can rotate a writing lead (refill lead) by writing pressure.

BACKGROUND ART

[000Zz3

In the case of writing with a mechanical pencil, it is

generally often the case that the mechanical pencil is not used

in a situation where a body cylinder 1s perpendicular to a

writing side (page), but used in a situation where the body

cylinder is somewhat inclined to the writing side. In the case

where the body cylinder is thus inclined for writing, there

arises a phenomenon that a drawn line becomes bold as compared

with that in the beginning, since the writing lead may locally

abrade (partially wear) as the writing prcoceeds. Further, not

only the drawn line changes in boldness, but also there arises

a phencmencon that The drawn line changes in thickness {drawn

line becomes thin) as the writing proceeds, since a contact area

of the writing lead changes with respect to the writing side.

[0003]

In crder to avoid the akbove-mentioned problem, when the

writing is carried out with the body cylinder being rotated,



above, the drawn line becomes bold as it is drawn, since a sharper side of the writing lead is rotatably
in contact with the page when writing. However, when you write down with the body cylinder being
rotated, there arises a problem in that operation of re-holding the body cylinder is required while the
writing proceeds, leading to considerable reduction in writing efficiency. 0004] In that case, it is not

impossihla s write dewndays re-helding thediotly-eytinder ard ratating it in-g stepwise manner in the
case where exterior of the body cylinder is formed to be cylindrical. However, in the case of the

.mechani¢ad penci whese exterior4nay fehbe eytindrical andiwhichamay bei designed to-have a
projection in the middle or which is a side-knock-type mechanical pencil, it is difficult to write by

re-holdingithe bedy eyingdet to be rotated ina stepwisesmanner asdescribed ; above. {09Q5]<In order
to solve such a problem, as described above, patent documents | and 2, etc., disclose a mechanical

pencil axrapged,stch that a chuek foF gripping a-writing lead may besretreated:by writing; pregsure,
and having a rotational drive mechanism in which the above-mentioned writing lead together with the
above-meptigned-chuck isgotated by way ptthe ketreat 2 eperatigNem in that operation
of re-holding the body cylinder is reguired while the writing
proceeds, leading to considerable reduction in writing
efficiency.
10004]

In that case, 1t 1s nct impossible fto write down by
re-holding the body cylinder and rotating it in a stepwise manner
in the case where exterior of the body cylinder is formed to
be cylindrical. However, in the case of the mechanical pencil
whose exterior may not be cylindrical and which may be designed
to have a projection in the middle or which is a side~-knock-type
mechanical pencil, 1t 1s difficult to write by re~holding the
body cylinder to be rotated in a stepwise manner as described
above.

[CO05]

In orxder to solve such a problem, as described above,
patent documents 1 and 2, etc., disclose a mechanical pencil
arranged such that a chuck for gripping a writing lead may be
retreated by writing pressure, and having a rotational drive
mechanism in which the above-mentioned writing lead together

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



Patent Document 1: Japanese Patent No. 3882272 Patent Document 2: Japanese Patent No.
3885315 DISCLOSURE OF THE INVENTION Object of the Invention [0006] Incidentally, according
to the mechanical pencil disclosed in the above-mentioned patent documents 1 and 2, vertical
projections and vertical recesses are arranged alternately in a body cylinder, and a cam part is formed
annularlyméhichthasrslopes each being across the vertical projection and recess. Further, a rotor
having formed thereon projections at intervals in a circumferential direction is accommodated in the
body cylinder. By #eteeatingdhewmsiting llead greatly sthe abavermentonedsrdtor is:pushed upwards,
and the projection of the rotor passes over the vertical projection formed at the above-mentioned cam
part in the body eylineer and falts:into the nextwertical recess via the absee-hientioned slope, to
thereby rotate the rotor. In conjunction with the rotation of the above-mentioned rotor, the writing lead
is rotationallyidrivem.{00Q7]/Accoming. torthe mbove-mentioned mechanical pencil, when the rotor is
rotated, there is a problem in that the writing lead needs to have a large enough retreat stroke to allow
the 3 projettion: on thecrotorsidestorpass over the vertical projection

[0006]

Incidentally, according to the mechanical pencil

disclocsed in the above-mentioned patent documents 1 and 2,

vertical proiections and vertical recesses are arranged

alternately in a body cylinder, and a cam part 1is formed

annularly which has slopes each being across the wvertical

projection and recess. Further, a rotor having formed thereon

projections at intervals in a circumierential direction is

accommodated in the body cylinder. By retreating the wriiting

lead greatly, the above-menticned rotor is pushed upwards, and

the projection of the rotor passes over the vertical projection

formed at the above~mentioned cam part in the body cylinder and

falls into the next vertical recess vlia the above-mentioconed

slope, to thereby rotate the rotor. In conjunction with the

reoetation of the above-mentioned rotor, the writing lead is

rotationally driven.

[C0GT)

According to the above-mentioned mechanical pencll, when

the rotor is rotated, there 1s a problem in that the writing

lead needs to have a large enough retreat stroke to aillcow the



formed in the body cylinder. For this reason, in the case where the lead is partially worn due to the
writing, a particular operation is required to apply the pressure which is greater than the usual writing
pressure to the writing lead to retreat the rotor within the body cylinder, so that the projection on the
rotor side may pass over the above-mentioned vertical projection formed in the body cylinder. Since it
IS necessary toccarryroatithié operation seldtively frequentlyeeach tinve thel lead wearsepartially, there
remains a problem of reduction in writing efficiency. [0008] Then, in order to solve the problem with
the mechanicalcpéncil disé¢losed inypatentedocuntents dhand 2above, therapplicart shasifiledan
application (Japanese Patent Application No. 2006-156252) for a mechanical pencil in which the
writing leadk: islretationallycdriven by waywafstightretreat and @dwancel action:(hereinaften, referred to
as cushion action) of the writing lead when writing. [0009] In the mechanical pencil in accordance with
the abowe-mentioned application,fitst and second cam<faces=areutespectively formed atore end face
and another end face of the rotor which is formed cylindrically. The above-mentioned first cam face is
brought irtie abutmeentawith anc ineishedwitheas first: 4 fixedhcam face by the-retreat actian ekthe

above-mentioned rotor

the rotor within the body cvlinder, so that the projection on
the retor side may pass over The above-menticned vertical
projection formed in the body cylinder. Since it is necessary
to carry cut the operation relatively Ifreguently gach time the
lead wears partially, there remains a problem of reduction in
writing efficiency.

[0008]

Then, in order to sclve the problem with the mechanical
pencil disclosed inpatent documents 1 and 2 above, the applicant
has filed an appiicaticn {Japanese Patent Application No.
2006~156252) for a mechanical pencil in which the writing lead
is rotationally driven by way of slight retresat and advance
action (hereinafter, referred to as cushion action) of the
writing lead when writing.

[0009]

In the mechanical pencil in accordance with the
above~-mentioned application, first and second cam faces are
respectively formed at one end face and ancther end face of the
rotor which is formed cylindrically. The above-mentioned first

cam face 18 brought intc abutment with and meshed with a first
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by way of writing pressure. Further, the above-mentioned second cam face is brought into abutment
with and meshed with a second fixed cam face by the advance action of the rotor by releasing the
writing pressure. [0010] It is arranged that the above-mentioned cams reciprocatingly mesh with each
other so as to rotate the rotor step by step in one direction and the rotational motion is transmitted to

the writing lead threugh the shuek which grips ihe-writing fead J/Q01dY Acserdingdadherotor
above-mentioned structure, by setting an amount of retreat (amount of cushion action) of the writing

lead whgp wijting te aropnd 0:05:t0 9:2.mm, itds posgible-19. fotationally drive thewriting-lead step by
step, to thereby provide a mechanical pencil which does not reduce the writing efficiency but is

excellentinpracticea (0042} Incidentally, inthe mechanical pencil with-the; aboye-mentioned structure,
since the writing lead causes the above-mentioned cushion action when writing, it has been

confirmeg thatthg inveniars’ tHalpreduction and, erification: Legult-show that aparficilarsense of
uncomforting occurs. In particular, in the case where a coil-spring member is used which 5 causes
the abovezmentioned rotor to,meve farward by releasing

[CGO10]

It is arranged that the above-mentioned cams
reciprocatingly mesh with each other so as to rotats the rotor
step by step in one direction and the rotational motion 1is
transmitted to the writing lead through the chuck which grips
the writing lead.

[0011]

According te the above-menticoned structure, by setting an
amount of retreat (amount ¢f cushion action) of the writing lead
when writing to around 0.05 toe 0.5 mm, it is possibkble to
rotationally drive the writing lead step by step, to thereby
provide a mechanical pencil which does not reduce the writing
efficiency but is excellent in practice.

[0012]

Incidentally, in the mechanical pencil with the
above-mentioned structure, since the writing lead causes the
above-mentioned cushion action when writing, i1t has Dbeen
confirmed that the inventors' trial producticon andverification
result show that a particular sense of uncomforting cccurs. In

particular, in the case where a coll-spring member is used which

R



the writing pressure, there often arises a feel of "clatter" in the cushion action of the writing lead.
Further, there also arises a feel of "click" in the return action by the above-mentioned spring member.
[0013] The reason may be that when a certain load (writing pressure) is applied to the writing lead,
there arises the cushion action suddenly. Further, a speed of the return action by the
above-mentiened sprng membenavheincdthe avriting pressurewds eeléasedctisdigh. kar this seaspn, there
arises an action in which the tip (writing lead) of the pencil follows the writing side at the moment
when the peneikis taken oft-theawriting side: r Eheréfose, whenswriting dperations, Suchias se-talled
jump, release, etc., are carried out, there arises a phenomenon that the writing does not finish in a
desired pasition where thentip cafithe pencillis suppesedtoibe:takenoffr lthis: thought thatathese may
synergistically cause the above-mentioned particular sense of uncomforting. [0014] In order to reduce
the above-mentioned paricular sense «of uneomfarting:it bas beem eanfirmegd:that inyprovement
effects are somewhat obtained by devising the pencil, such as suitably selecting a spring constant,
changing aset loadreta. dowever rit isgdiffienlt to-qbtain a sufficient effect of reduction in 6 the
above-mentioned sense of uncomforting in a range of such

00133

The reascn may ke tThat when a_certain ioad (writing

pressure) is appiled to the writing lead, there arises the

cushion action suddenly. Further, a speed of the return acticn

by the above-mentioned spring member when The writing pressure

is released is high. For this reason, there arises an action

in which the tip {(writing lead) of the pencil fellows the writing

side at the moment when the pencil is taken off the writing side.

Therefore, when writing operations, such as so-called jump,

release, etc., are carried out, there arises a phenomenon that

the writing does not finish in a desired position where the tip

cf the pencil is supposed to be taken off. It 1s thought that

these may synergistically cause the above-mentioned particular

sense of uncomfcorting.

[0014]

In order to reduce the above-mentioned particular sense
of uncemforting, it has been confirmed that improvement effects
are somewhat obtained by devising the pencill, such as suiltably

selecting a spring constant, changing a set load etc. However,

it 1s difficult to obtain a sufficient effect of reduction in



devise [0015; The present invention arises in view of the above-mentioned problems with the
mechanical pencil which rotationally drives the writing lead by way of the cushion action, and aims at
providing the mechanical pencil which can effectively reduce the above-mentioned sense of
uncomforting generated in conjunction with the above-mentioned cushion action. MEANS TO SLOVE
THE PROBI EMS [0016]nhednechanicat pendl in-aceardance with the presantyinventienmade in
order to solve the above-mentioned problems is a mechanical pencil which is arranged such that a
chuck pgsemided:in a body cylinder reciprocates so as to grasp and release a writing lead to inch the
above-mentioned writing lead forward, in which the above-mentioned chuck is held within the
above-mentiomed body cylinder so as to be rotatable about an axis in a situation where the chuck
grasps the above-mentioned writing lead, a rotational drive mechanism is provided where a rotor is

retreated and meved forwardsby. writing pressure.of the abave-mentionedywriting lead thraygh the
above-mentioned chuck so that the above-mentioned. rotor is rotationally driven, and rotational

motion of the,aboyermentianed rotosis transmitted, to-the. abgue-mentioned weting: lead through the
above-mentioned chuck, characterized in that a sticky medium
rotaticnally drives the writing lead by way of the cushion action,
and aims at providing the mechanical pencil which <can
effectively reduce the above-mentioned sense of uncomforting
generated 1n conjunction with the above-mentioned cushion
action.
MEANS TO SLOVE THE PROBLEMS
[001¢]

The mechanical pencil in accordance with the present
invention made in order to solve the above-mentioned problems
is a mechanical pencil which is arranged such that a chuck
provided in a body cylinder reciprocates so as to grasp and
release a writing lead to inch the above-mentioned writing lead
foerward, in which the above-mentioned chuck is held within the
above-mentioned body cylinder so as to be rotatable about an
axis in & situation where the chuck grasps the above-mentioned
writing lead, a rotational drive mechanism is provided where
a rotor is retreated and moved forward by writing pressure of
the above-menticned writing lead through the above-mentioned

chuck so that the abeove-mentiocned rotor is rotationally driven,

and rotational metion of the above-mentioned rotor is
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is interposed between a movable member which moves together with the above-mentioned writing
lead in an axial direction and a stationary member facing a movable surface of the above-mentioned
movable member so that the above-mentioned sticky medium provides retreat operation and forward
movement of the above-mentioned writing lead with a damper function. [0017] In this case, it is

arranged that stickyrgreaseis -prefesably used as thenabove-mentioped sticky imediumn[0018] A
preferred embodiment of the above-mentioned rotational drive mechanism is such that the rotor which

constitutes the: retational deive mechanisanis farmed-into-the shape 9t a fingy:. first and.se¢ond cam
faces are respectively formed at one end face and another end face of the rotor in an axial direction,

and first and secondfixed ¢am faces are afranged-onthe -abeve-mentioned-body-aylinder side so as

to face the above-mentioned first and second cam faces, respectively, wherein the first cam face in

the abovesmeptioned ring-shaped ratariis bropght into abutment with and meshedwith.the -

above-mentioned first fixed cam face by retreat operation of the above-mentioned chuck by way of the
above-mentioned,writing pressure, and the sgcond cam, fage;in the above-mentiongd 8 ringzshaped

rotor is brought into abutment with and meshed with the above-mentioned second fixed cam face by
releasing the; e —mentioned movable member so that the above-mentioned
sticky medium provides retreat operation and forward movement

of the above-mentioned writing lead with a damper function.

[0017)

In this case, 1T 1s arranged that sticky grease 1is
preferably used as the above-mentioned sticky medium.
f00i8)

A preferred embodiment of the above-mentioned rotational
drive mechanism 1s such that the rotor which constitutes the
rotaticonal drive mechanism is formed into the shape of & ring,
first and second cam faces are respectively formed at one end
face and another end face of the rotor in an axial direction,
and first and second fixed cam faces are arranged on the
above~mentioned body c¢ylinder side so as to face the
abocve-mentioned first and second cam faces, respectively,
wherein the first cam face in the above-mentioned ring-shaped
rotor is Dbrought into abutment with and meshed with the
above-mentioned first fixed cam face by retreat operation of

the above-mentioned chuck by way of the above-mentioned writing

pressure, and The second c¢cam face 1in the above-mentioned



above mentioned writing pressure, and wherein the second cam face on the above-mentioned rotor
side and the above-mentioned second fixed cam face are arranged to have 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 fixed cam face, and

the first eam dacenenthe aboye-mentierad;iotok side and the.aheve-mentioned:first.fixed, ;cam face
are arranged to have the half-phase shifted relationship with respect to one tooth of the cam in the

axial diregtiondn asituation wherethe second camtage en therabavermentioned rotog,side, is meshed
with the above-mentioned second fixed cam face. [0019] In this case, it is desirable that a spring

member$ previded, whichcdiasesithe second-can, face in the abpoveamentioned; tng-shaped,rotor into
abutment with the above-mentioned second fixed cam face and brings the second cam face and the

second fixed:cam face toynesh with each,other in-a sityation where the abgve-mentioned wyiting

pressure is released. [0020] Furthermore, in addition to the above-described structure, it is desirable
that a torpuie Gancellerawhichyis farmed 9 cylindrically and.generates a shide betweensitself and an rear

end portion of the above-mentioned rotor is interposed between

relatlonship with respect to one tooth of a cam in the axial
direction in a situation where the first cam face on the
above-mentioned rotor side is meshed with the above-mentioned
first fixed cam face, and the filrst cam face on the
above-mentioned rotor side and the above-mentioned first fixed
cam face are arranged to¢ have the half-phase shifted
relationship with respect to one tooth of the cam in the axial
direction in a situaticn where the second cam face on the
above-menticoned rotor side is meshed with the above-mentioned
second filxed cam face.

[0019]

In this case, 1t 1s desirable that a spring member 1s
provided which bilases the second cam face in the above-menticoned
ring-shaped rctor inte abutment with the above-mentioned second
fixed cam face and brings the second cam face and the second
fixed cam face to mesh with each other in a situation where the
above-mentioned writing pressure is released.

10020]
Furthermore, in addition to the above-described structure,

it 1is desirable that & torgue canceller which 1s formed



the rear end portion of the above-mentioned rotor and the above-mentioned spring member so as to
prevent the rotational motion of the above-mentioned rotor from being transmitted to the

above-mentioned spring member. [0021] In this case, in a preferred embodiment, it may be arranged
that the above-mentioned torque canceller is used as the above-mentioned movable member which

moves togetheryith the 1wriing leadip the aal directipn s that the torque canceller, acts as a part of
above-mentioned damper. function at the same time. EFFECT OF THE INVENTION 0022] According

to the ahoyg-described, machanical pencilin . ageordance with, the, present ipyention, with application of

the writing pressure, the rotor reciprocates in the axial direction and is rotationally driven, so that the

rotationa} motign. o, the,aboye;menfianed sotpris trapsmitted 10 thewiiting Jead, thrygh the ghuck.

Thus, it is possible to prevent the local abrasion of the writing lead according to the progress of the

writing agd &g salye theyprabiens fhat he thiskpess gtadrawn ineand tbefipldness of g drpun fine

may change badly.” 0023] i0 In addition, since it is arranged that by means of thé ‘sticky medium

represerﬁ%dc@éI’h%%ti%egrgg%%éh*%@rgﬁgﬂed rotor from being transmitted to

the above-mentioned spring member.
[0021]

In this case, in a preferred embodiment, it may be arranged
that the above-mentioned torgue canceller is used as the
above-mentioned movable member which moves together with the
writing lead in the axlal direction so that the torgue canceller
acts as a part of above-mentioned damper function at the same
time.

EFFECT OF THE INVENTION
[6022]

According to the above-described mechanical pencil in
accordance with the present invention, with application of the
writing pressure, the rotor reciprocates in the axial direction
and is rotationally driven, so that the rotational motion of
the above-mentioned rotor is transmitted to the writing lead
through the chuck. Thus, it is possible to prevent the local
abrasion of the writing lead according to the progress of the
writing and to solve the problem that the thickness of a drawn
line and the boldness of the drawn line may change badly.

[0022]
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operation and forward movement of the above-mentioned writing lead are provided with the damper
function, there arises considerable viscous drag in a rapid axial movement of the writing lead, and the
viscous drag becomes very small with respect to a load moving comparatively slowly. Thus, an impact
when a tip of the pencil is brought into contact with the writing side can be effectively damped

according to the yyriting pressyre and wifing,speed.[00241, Therefore, itis possible to solve the

problems that there arises a feel of “clatter" during the cushion action, there arises a feel of "click" in

return opgration by, thg spring member, £1¢; Fyghen, It is;possiple to.provde the mechanjcal pencil in

which generation of the above-mentioned particular sense of uncomforting when writing is effectively

prevented, BRIER DESGRIPHON OF THE DRAWINGS. 00231 FIG. 1 5.8 perspective view of a first

half part (partially broken-away) of a mechanical pencil in accordance with the present invention. FIG.

2is a fragmegtany sectianal side elevation simarly, showing thefisthalf pat, FG, 3 5.3 fiagmentary
i f the i '

. 3 . n
sectional side elevation further 11 showing a rear portion o mechanli:al pencil. FIG. 4 is a
SChmna%%%@@&%f%@E@“w%é%gggndrag in a rapid axial movement of the

writing lead, and the viscous drag becomes very small with
respect to a load moving comparatively slowly. Thus, an impact
when a tip of the pencil is brought into contact with the writing
side can be effectively damped according to the writing pressure
and writing speed.

[0024]

Therefore, it is possible fto solve the problems that there
arises a feel of "clatter” during the cushion action, there
arises a feel of "click" in retuzrn cperation by the spring member,
etc. TFurther, it is pessible to provide the mechanical penclil
in which generation of the above-mentioned particular sense of
uncomforting when writing is effectively prevented.

BRIEF DESCRIPTICN OF THE DRAWINGS
[0025]

TIG. 1 is a perspectiveviewof a first half part (partially
broken-away) of a mechanical pencil in accordance with the
present invention.

FIG. 2 is a fragmentary secticnal side elevation similarly
showing the first half part.

FIG. 3 15 a fragmentary sectional side elevation further

11



rotational drive actions of a rotor employed in embodiments as shown in FIGS. 1to 3. FIG. 5is a
schematic view for explaining the rotational drive actions of the rotor, following FIG. 4. FIG. 6 is a
fragmentary sectional side elevation showing the whole structure in the preferred embodiments shown
in FIGS. 1to 3. FIG. 7 is an enlarged sectional view similarly showing a second half part. FIG. 8 is an

enlarged;seqtiongl view showipg adamper fupgtionunitformed at part,Ain FIG. 3. FIG. 9is a

perspective view similarly showing elements of the damper function unit. DESCRIPTION OF

REFERENCE NUMERALS/AND SIGNS0026) Ljyady cylinder, 2 base 3 Jgad qase f: phuick 5
clamp 6: rotor 6a: first cam face 6b: second cam face 12 6c¢: indicator 7: pipe en
rotational drive actions of a rotor employed in embodiments as
shewn in FIGS. 1 to 3.
FIG. 5 1s a schematic view for explaining the rotational
drive actions of the rotor, following FIG. 4.
FIG. 6 1s a fragmentary sectional side elevation showing
the whole structure in the preferred embodiments shown in FIGS.
1 te 3.
FIG. 7 is an enlarged sectional view similarly showing a
second half part.
FIG. 8 1s an enlarged sectional view showing a damper
function unit formed at part A in FIG. 3.
FIG. 9 is a perspective view similarly showing elements
of the damper function unit.
DESCRIPTION OF REFERENCE NUMERALS AND SIGHNS
[0026]
1: body cvlinder
2: base

3: lead case

IS

chuck
5: clamp

c: rotor

6b: second cam face

12



8: support member 9: holder chuck 10: return spring 13: upper cam formation member 13a: first fixed
cam face 14: lower cam formation member 14a: second fixed cam face 16: stopper (stationary
member) 17: torque canceller (movable member) 17a: circumferential surface (movable surface of
movable member) 18: spring member 19: sticky grease (sticky medium) 21: knock bar 22: spring
member;23: clip 26;.knack cover BEST MODE FOR CARRYING OUT THE INVENTION [0027]
Hereinafter, a mechanical pencil in accordance with the present invention will be described with
reference to Hhepgmgggiments illustrated in the drawings. FIGS. 1 and 2 show a first half part of the
mechanical pencil which is a principal 13 part of the present invention. FIG. 1 is a perspective view

showingts pgi@g'@gg%arh paptially broken-away, and FIG. 2
9: nolder chuck
10: return spring
13: upper cam formation member
13a: first fixed cam facs
14: lower cam formaticon member
1da: second fixed cam face
16: stopper (stationary member)
17: torgue canceller [(movable member)
17a: circumferential surface [(movable surface of movable
member)
18: spring member
19: sticky grease (sticky medium)
21: knock bar
22: spring member
231 clip
260: knock cover
BEST MODE FOR CARRYING CQUT THE INVENTIOW
(00271
Hereinafter, a mechanical pencil in accordance with the
present invention will be described with reference to the
empbodiments 1llustrated in the drawings. FIGS5. 1 and 2 show

a first half part of the mechanical pencil which is a principal

13



is a side elevation where a left half portion is shown in section. [0028] Reference numeral 1 denotes a
body cylinder which constitutes the exterior, and reference numeral 2 indicates a base attached to a
tip portion of the above-mentioned body cylinder 1. A cylindrical lead case 3 is accommodated
coaxially in the center of the above-mentioned body cylinder 1, and a chuck 4 is connected with a tip

portion of the lead cage 3, The chuck 4js moupted sa-that a through hple,4a.is fermed along,an axis

thereof, a tip portion is divided in three directions, and the divided tip portions are loosely fitted in a

clamp 5 yvhich is sformed n the-shape Ggfaqﬁ_@'?lg;pTane@lwg-%m%QtM@g Ting=shaped clamp 5 is
wnicn Is arra

mounted inside a tip portion of a rotor nged to cover the perimeter of the

above-mentioped chuck A and which. isformed cylindrically, [0029] Apipe-end 7 isarranged so as to

project from the above-mentioned base 2, and an end portion of the pipe end 7 is fitted to an inner
surface of-a ¢jp @dprtion of a support member 8 as an intermediate member located in the
above-mentioned base 2. The above-mentioned support member 8 is formed whose diameter

gradually increages-towards its gnd podion (reagend, poution) side.and whose gylindrical porfion is

integrally formed 14 in the shape of a staircase. Fitted to its inner sufface 0f the end portion is a

chumﬂ%®ﬁ§%§W§¥§§ﬂgH%ﬁQi%%@%%r, and reference numeral Z indicates a

base attached to a tip portion of the above-mentioned body
cylinder 1. A cylindrical lead case 2 is accommodated coaxially
in the center of the above-mentioned body cylinder 1, and a chuck
4 is connected with a tip portion of the lsad case 3. The chuck
4 1is mounted so that a through hole 4a is formed along an axis
thereof, a tip portion is divided in three directions, and the
divided tip portions are lcoosely fitted in a clamp 5 which is
formed in the shape of a ring. The above-mentioned ring-shaped
clamp 5 is mounted inside a tip portion of a rotor 6 which is
arranged To cover the perimelter of the above-mentioned chuck
4 and which 1is formed cylindricaily.

[G025]

A pilpe end 7 1is arranged sc as to project from the
above-mentioned kase 2, and an end portion of the pipe end 7
is fitted to an inner surface of a tip portion of a support member
8 as an intermediate member located 1n the above-mentioned base
2. The above-mentioned support member 8 1s formed whose
diameter gradually increases towards its end portion {(rear and
portion) side and whose cylindrical portion is integrally formed

14



of the above-mentioned rotor 6. Further, a holder chuck 9 made of rubber which has formed a through
hole 9a in an axis portion is fitted to the circumferential surface at the support member 8 for
supporting the above-mentioned pipe end 7. 00301 According to the above-mentioned structure, a
linear lead inserting hole is so formed as to pass via a through hole 4a formed in the chuck 4 and a

through hole-9a formed along the saxis ottheabovesmentigned holder chuck9 ffomihe leag:case 3 to
the above-mentioned pipe end 7. A writing lead (refill lead; not shown) is inserted into the linear lead

inserting. hale, fzurther a seturn coil-spring-10:is apranged ata space betweenthe abovesmentioned
rotor 6 and chuck 4. In addition, one end portion (rear end portion) of the above-mentioned return

spring 10-is accompmodated in abyimentyvith.ar endiface gfdthe aboue-mentioned lead,cage 3 and
another end portion (front end portion) of the above-mentioned return spring 10 is accommodated in

abutmentwith an annylar epdiface formed.n-theyotor, 6y, Therefore, the chuck,4 in the retor § is

biased to retreat by action of the above-mentioned return spring 10. [0031; in the mechanical pencil

shown in the drawings, when knock operation of g knogk part flohe setfarthaten; whichyis 15
disposed at a rear end portion of the body cylinder 1 is carried out, the above-mentioned lead case 3
advanceés '@5@9 Q%qyporting the above-mentioned pipe end 7.
(00307
According to the above-mentioned structure, a linear lead
inserting hole is so formed as to pass via a through hole 4a
formed in the chuck 4 and a through hole 9a formed along the
axis of the above-menticned holider chuck 9 from the lead case
3 to the above-mentioned pipe end 7. A writing lead {(refill
lead; not shown) is inserted into the linear lead inserting hole.
Further, a return coll~-spring 10 is arranged at a space between
the above-mentioned rotor 6 and chuck 4. In addition, one end
portion (rear end portion) of the above-mentioned return spring
10 is accommoedated in abutment with an end face of the
above-mentioned lead case 3 and another end portion (front end
portion) of the above-mentioned return spring 10 1s accommodated
in abutment with an annular end face formed in the rotor 6.
Therefore, the chuck 4 in the reotor © is biased Lo retreat by
action of the above-mentioned return spring 10,
[G031]
in the mechanical pencil shown in the drawings, when knock
operation of a knock part {(to be set forth later) which is
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cylinder 1. The tip of the chuck 4 projects from a clamp 5 to cancel a grasp state of the writing lead.
With cancellation of the above-mentioned knock operation, the lead case 3 and the chuck 4 retreat in
the body cylinder 1 by the action of a return spring 10. 0032] At this time, the writing lead is held in
the through hole 9a formed at the holder chuck 9. In this situation, the chuck 4 retreats and a tip

portion of the,chuck 4 is accemmedated dn .the above-mentiongd clamp,s,4hus the writing lead again
comes into the grasp state. In other words, the writing lead is grasped and released when the chuck

4 moves back and forth by, kengafing theknogk operation.of the.aboyg-mentigned.knock part,

whereby the writing lead operates to inch forward from the chuck 4 stepwise. [0033] The

above-mentioned.roter 6 shpwnin FIG; Lis formed such that a centtalpartin.the- axal direction is

increased in diameter to have a larger diameter portion in which a first cam face 6a is formed at one

end face (rear.endface).of the larger diamefer portion, agd asegond gam face 6h is formed at the

other end face (front'end face) of the larger diameter porfion. On the other hand, at the rear end

portion of the aboye-mentioned 16 trater 6, g cylipddcal HE%‘?{ Lcam formation. member, 1,3 is mounted

in the body cylinder 1 so as to cover the rear end portion o

chuck 4 retreat in the body cylinder 1 by the action of a return
spring 10.
[0032]

At this time, the writing lead is held in the through hole
%a formed at the holder chuck 9. In this situation, the chuck
4 retreats and a tip portion of the chuck 4 is accommodated in
the above-mentioned clamp 5, thus the writing lead again comes
into the grasp state. In other words, the writing lead is
grasped and released when the chuck 4 moves back and fcocrth by
repeating the knock operation of the abeve-mentioned knock part,
whereby the writing lead operates to inch forward from the chuck
4 stepwise.

[0033]

The above-mentioned rotor & shown in FIG. 1 is formed such
that a central part in the axial direction 1s increased in
diameter to have a larger diameter portion in which a first cam
face 6a is formed at cone end face (rear end face) of the larger
diameter portion, and a second cam face 6b is formed at the other
end face (front end face) of the larger diameter portion. On

the other hand, at the rear end portion o©f the above-mentioned
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the rotor 6. At the front end portion of the above-mentioned upper cam formation member 13, a fixed
cam face (also referred to as "first fixed cam face") 13a is formed so as to face the first cam face 6a
in the above-mentioned rotor 6. 0034] Furthermore, although not shown in FIG. 1 but shown in FIG.2,
a cylindrical lower cam formation member 1-4 is mounted on the body cylinder 1 side so as to face the

second cam dace; 60 in the above:mentioned rotgr.6 -andya fixed cam.face (also; referred o as

"second fixed cam face") 14a is formed at the rear end portion in the axial direction. In addition, a

relationshyp apd mytual operation amang. the firstand.the.secopd cam faces ba-and gh,which are

formed at the above-mentioned rotor 6, the above-mentioned first fixed cam. face 13a, and the

second fixed cam face 14awill be described in detail later wjth, reference 19 FIGS, 4 and 5. 9035]

FIG. 3 further shows a farther portion of the mechanical pencil shown in FIGS. 1 and 2, and typical

parts shawnn FIGS. 1,342 are indicated by the same referenge oumerals /45 sty JpF1G. 3, 2

cylindrical stopper 16 Is fitted to the rear end portion inside the upper cam formation member 13 which

e S a1 ool e 58 v een 1.8 Lo enaaenof e
first cam face ©a in the above-mentioned rotor 6.
[0034]
Furthermore, although not shown in FIG. 1 but shown in
FIG.2, a cylindrical lower cam formation member 14 is mounted
on the body cylinder 1 side s0o as to face the second cam face
ob in the above-mentioned rotor &, and a fixed cam face (also
referred to as "second fixed cam face") lda is formed at the
rear end portion in the axial direction. In addition, a
relationship and mutual coperation among the first and the second
cam faces 6a and 6b which are formed at the above-mentioned rotoxr
6, the above-menticned first fixed cam face 13a, and the second
fixed cam face 14a will ke described in detail later with
reference to FIGS. 4 and 5.
[0035]
FIG. 3 further shows a farther porticn of the mechanical
pencil shown in FIGS. 1 and 2, and typical parts shown in FIGS.
1 and 2 are indicated by the same reference numerals. As shown
in FIG. 3, a cylindrzical stopper 16 1is fitted to the rear end
portion inside the upper cam formation member 13 which is formed

cylindrically, and a coll-spring member 18 is provided betwesan
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direction. [0036] It is arranged that the above-mentioned spring member 18 acts so as to bias forward
the above-mentioned torque canceller 17 and the above-mentioned rotor 6 is pushed to move forward
by the above-mentioned torque canceller 17 subjected to this bias force. 0037] According to the
above-mentioned structure, in a situation where the chuck 4 grasps the writing lead, the

above-mentioned rofor 6 tagether with the.chuck 4 is accgmmodated i%@@%a%%%w@m%d body

cylinder | so as to be rotatable about the axis. Further, in a situation where the mechanical pencil is
not in use-(of Aot writing-stale) the fotar 6.is biased farward..by, the action gf the abgve-mentioned
spring member 18 through the above-mentioned torque canceller 17, resulting in a situation shown in
FIGS. 1 to 3.[Q038] . On the other hand, when the mechanical pencil is used, I. e., when the writing
pressure is applied to the writing lead (not shown) protruding from the pipe end 7, the
above-mentigned chuck 4 retreats against the bias force of the spring member 18. According to this
operation, the rotor 6 also retreats in the 18 axial direction. Therefore, the first cam face 6a formed at

the rotor 6 ShOWEﬂ.n ;ﬂG%: %aarpgezde@%aagtesa\ggh a?“ggvn%e—%]gﬁ#\:/@tgned spring member 18

acts so as tobias forward the above-mentioned torgue canceller
17 and the above-mentioned rotor & is pushed to move forward
by the above-mentioned torgue canceller 17 subjected to this
bias force.

[0037]

According to the above-mentioned structure, in a situation
where the chuck 4 grasps the writing lead, the above-mentioned
rotor 6 together with the chuck 4 is accommodated in the
above-mentiocned body cylinder 1 s0 as to be rotatable about the
axls. Further, in a situation where the mechanical pencil is
not inuse {ornot inwriting state), the rotor 6 is biased forward
by the actlon of the above-mentioned spring member 18 through
the above-mentioned torgque canceller 17, resulting in a
situation shown in FIGS. 1 to 3.

[0038]

On the other hand, when the mechanical pencil is used, i.e.,
when the writing pressure 1s applied to the writing lead (not
shown} protruding from the pipe end 7, the above~mentioned chuck
4 retreats against the bilas force of the spring member 18.
Lccording to this eperation, the rotor € also retresats in the
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the above-mentioned first fixed cam face 13a. 0039] FIGS. 4(A) to 4(C) and FIGS. 5(D) and 5(E) are
for explaining in order the fundamental operation of a rotational drive mechanism which rotationally
drives the rotor 6 by the above-mentioned operation. In FIGS. 4 and 5, reference numeral 6 indicates
the above-mentioned rotor which is schematically shown, and at one end face thereof (upper face in

figures) the, first cam face, 63, havipg 2 contindous, sawteeth shape along a, cigcurnferential direction is

formed into the shape of a ring. Further, similarly, the second cam face 6b having a continuous

sawtooth shans,aigpadne igrmierenaldactonds foumerl Jug e phape, o aJlng.al e pifer end

face (lower face in figures) of the rotor 6. 0040] On the other hand, as shown in F GS. 4 an 5, the

first fixed kggrrgfggq,} 133 having rge%)nggt_é%uﬁs qjalvgg%th Shape gl&gg lt@ea circumferential direction is

also formed at a ring-shaped end face of the upper cam formation member 13, and the second fixed
cam face[ 143 gjving a continuous sawtooth shape along the circumferential direction is also formed
at a ring-shaped end face of the lower cam formation member 14. [0041] 19 The cam faces formed

into the sawtootll@l&aso‘e ajlo[}g)thet Cc):irc:‘yr('rgt)ererc_litliaaél dig;eicéigr! atgn%girstacr%n f%%%gia %r}fdeth% Cs)%cond

explaining 1n crder the fundamental cperation of a rotational
drive mechanism which rotationally drives the rotor 6 by the
above-menticoned operation. In FIGS. 4 and 5, reference numeral
6 indicates the above-mentioned rotor which is schematically
shown, and at one end face thereof (upper face in figures) the
first cam face 6a having a continuous sawtooth shape along a
circumferential direction is formed into the shape of a ring.
Further, similarly, the second cam face 6b having a continuous
sawtooth shape along the circumferential direction is formed
into the shape of & ring at fLhe other end face {(lower face in
figures) of tThe rotor 6.

[0040]

On the other hand, as shown in FIGS. 4 and 5, the first
fixed cam face 13a having a continuous sawtocth shape aleng the
circumferential direction is also formed at a ring-shaped end
face of the upper cam formation member 13, and the second fixed
cam face l4a having a continuous sawtooth shape along the
clrcumferential direction is also formed at a ring-shaped end
face ¢of the lower cam formation member 14.

(G041}
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cam face 6b formed at the rotor, the first fixed cam face 13a formed at the upper cam formation
member 13, and the second fixed cam face 14a formed at the lower cam formation member 14 are
each arranged to have substantially the same pitch. In addition, circle (0) drawn in the center of the
rotor 6 illustrated in FIGS. 4 and 5 indicates an amount of rotational movement of the rotor 6. [0042]

FIG. 4(A) showsra relatiopship.among,the upper,cam tformatiop:mempers 13, the roter 6, andthe lower
cam formation member 14 in the situation where the mechanical pencil is not in use (or not in writing

state). In.this-sitvation, Jy;the bigsforcef the spring member, 18:showr In K. 3, the segard cam

face 6b formed in the rotor 6 is brought into abutment with the second fixed cam face 14a side of the

lower cam formation gmember, 14 mounted at.the hody:qylinder L. At this time, the first camsface 6a on

the above-mentioned rotor 6 side and the above mentioned first fixed cam face 13a are arranged to

have a half-phase (haif:pitch) shifted relationship with Jespect ta. one tooth.of the cam in the axial

direction. [0043] FIG. 4(B) shows an initial situation where the writing pressure is applied to the

writing lead by-use.of;the mechanical 20 pencil; In this casg, as described ahayg, 1he rojor6 .
compresses the above-mentioned spring member 1.8 and retreats in the axial

each arranged to have substantially the same pltch. In addition,
circle (0O} drawn in the center of the rotor 6 illustrated in
FIG3. 4 and 5% indicates an amount of rotational movement of the
rotor 6.
(00423

FIG. 4({A) shows a relationship amcng the upper cam
formation member 13, Lhe rotor &, and the lower cam formation
member 14 in the situation where the mechanical pencil is not
in use {(or not in writing state). In this situation, by the
bias force of the spring member 18 sheown in FIG., 3, the second
cam face $b formed in the roter 6 1s brought intoe abutment with
the second fixed cam face 1ld4a side of the lower cam formation
menmber 14 mounted at the body cylinder 1. At this time, the
first cam face 6a on the above-mentioned rotor & side and the
above~-mentioned first fixed cam face 12a are arranged to have
a half-phase {half-pitch} shifted relaticnship with respect to
one tocth of the cam in the axial directlon.

[0043]
FIG. 4(B) shows an initial situation where the writing

pressure 1s applied to the writing lead by use of the mechanical
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direction while the chuck 4 retreats. Thus, the rotor 6 moves to the upper cam formation member 13
side mounted at the body cylinder 1. [0044] FIG. 4 (C) shows a situation where the writing pressure is
applied to the writing lead by use of the mechanical pencil and the rotor 6 comes into abutment with
the upper cam formation member 13 side and retreats. In this case, the first cam face 6a formed at

the rotor6 meshes with the.first fixed camface. 133.0n the-upper-¢am formatien-member 13 side.

Thus, the rotor 6 is subjected to rotational drive corresponding to the half-phase (half-pitch) with

respect tg,one {ooth. of the first ,camdace 6a. Futher,inthe sityation shown.in E1G.:4 (G).; the second

cam face 6b on the above-mentionedrotor 6 side and the above-mentioned second fixed cam face

14a are agranged, 1o.haye; ahaltphase, (halfpitch) shifted relagonship with respect tq gpetooth of the

cam in the axial direction. 0045] Next, FIG. 5(D) shows an initial situation where drawing with the

mechanical pencil s finished and the writing pressyre. to thewrifing Jead is.releaseds In this case, the
rotor 6 moves forward in the axial direction by action of the above-mentioned spring member 18.

Ih%%ig]g§gt9£ggpv§§ to the lower cam 21 formation member 14 side mounted at the body cylinder

roc44)

FIG. 4(C) shows a situation where the writing pressure is
applied to the writing lead by use of the mechanical pencil and
the rotor 6 comes into abutment with the upper cam formation
member 13 side and retreats. In this case, the first cam face
ba formed at the rotor 6 meshes with the first fixed cam face
13a on the upper cam formation member 13 side. Thus, the rotor
& 1s subjected to rotaticnal driwve corresponding to the
half~phase (half-pitch) with respect tc one tooth cf the first
cam face ta. Further, in the situation shown in FIG. 4(C), the
second cam face 6bh on the above-mentioconed rotor € side and the
above-menticned second fixed cam face l4da are arranged to have
& half-phase (half-pitch) shifted relationship with respect to
ong tocth of the cam in the axial direction.

[0045]

Next, FIG. 5(D) showsg an initial situation where drawing
with the mechanical pencil is finished and the writing pressure
to the writing lead is released. In this case, the rotor 6 moves
forward in the axial direction by action of the above-mentionead
spring member 18. Thus, the rotor €& mocves to the lower cam
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Furthermore, FIG. 5(E) shows a situation where the rotor 6 comes into abutment with the lower cam
formation member 14 side and moves forward by action of the above-mentioned spring member 18.
In this case, the second cam face 6b formed at the rotor 6 meshes with the second fixed cam face
14a on the lower cam formation member 14 side. Thus, the rotor 6 is subjected again to the rotational

drive cowgsponding tothe half-phase; (half-pitch), of.ane, tooth,of the second,cam; face6b. 0047]

Therefore, as shown by circle (0) drawn in the center of the rotor 6, according to reciprocating
movemery gl the rotor 6 (which is subjected to the writing pressure) in the axial direction, the rotor 6
is subjected to the rotational drive corresponding to one tooth (one pitch) of the first and second cam

faces 6a and 6bgand the writing lead 10 grasped hy, the chuck. 4 is rotationally driven through the

chuck 4 similarly. [0048] According to the mechanical pencil having the structure as described above,

each time the yiting causes the.rator 6,to reciprocate,indhe axial igeglion.the rolon is.subjected to

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

lead is rotationally ;driven stepwise, Therefore..itis possible to prevent the 22 writing lead:from locally

abrading as the writing proceeds, and it is also possible to solve the problem that the boldness of

menmber 18. In this case, the second cam face 6b formed at the
rotor 6 meshes with the second fixed cam face l4a on the lower
cam formation member 14 side. Thus, the rotor 6 is subjected
again to the rotational drive corresponding to the half-phase
(half-pitch) of one tooth of the second cam face &b.

[0047]

Therefore, as shown by circle (0) drawn in the center of
the rotor 6, according to reciprocaiting movement of the rotor
& {which is subjected to The writing pressure)] 1n the axial
direction, the rotor 6 is subjected to the rotaticnal drive
corresponding to one tooth {(one pitch) of the first and second
cam faces ta and 6b, and the writing lead 10 grasped by the chuck
4 is rotationally driven through the chuck 4 similarly.

[G048]

According o the mechanical pencil having the structure
as described above, each times the writing causes the rotor &
to reciprocate in the axial direction, the rotor is subijected
to the rotational motion corresponding to one tooth ¢f the cam.
By repeating this operation, the writing lead 1s rotationally
driven stepwilise. Therefore, it is possible Tc prevent the
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the drawn line and the thickness of the drawn line may change badly. [0049] Furthermore, according
to the mechanical pencil having the structure as described above, the pipe end 7 for guiding the
writing lead and arranged to project from the base 2 is fitted to the tip portion of the above-mentioned
rotor 6 through the support member 8 which functions as the intermediate member. Thus, as the

above-mentioned, cpuck4relieats,and moves forward, in canjuncrion wighthe writing operafign, the

pipe end 7 moves in the same direction through the support member 8. Therefore, if the writing lead

reciprocates.slightly, (cushion agtign)in conjunctiopwith the wrifing, operation, the pipe §£‘dé§%r9“idi“9

the writing lead also moves in the same direction, whereby relative movement in the axial

does not take place, between.the pine.enq and thewriting lead and.an profrusiop, |

e
lead from the pipe end can be kept constant. 0050] Further, the pipe end 7 is conn%cted with the

irection

ngy;latl),f tge writing

above-n})egg?&ed rotor 6 through the support member 8. Thus, when the writing lead is subjected to
ona

the rotati

ovement, the pipe end is also subjected to the rotational movement similarly, so that

the pipe F@g 479%nd the writing lead rotate 23 together. [0051]

Furthermore, according to the mechanical pencil having the

structure as described above, the pipe end 7 for guiding the

writing lead and arranged to project from the base 2 is fitted
to the tip portion ¢f the above~mentioned rotor € through the
support member 8 which functions as the intermediate member,
Thus, as the above-mentioned chuck 4 retreats and moves forward
in conjunction with the writing coperation, the pipe end 7 moves
in the same direction through the support member 8. Therefore,
1f the writing lead reciprocates slightly {cushion action) in
conjunction with the writing operation, the pipe end for gulding
the writing lead also moves 1n the same direction, whareby
relative movement in the axial direction does not take place
between the pipe end and the writing lead and an protrusion
length of the writing lead from the pipe end can be kept constant.
[0050]

Further, the pipe end 7 is connected with the
above-mentioned rotor §& through the support member 8. Thus,
when the writing lead is subjected to the rotational movement,
the pipe end is also subjected tce the rotaticnal movement

similarly, so that the pipe end 7 and the writing lead rotate
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Therefore, according to the mechanical pencil with the above-described structure, it is possible to
solve the problem that, when writing, the protrusion length of the writing lead protruding from a base
member or the pipe end changes each time and the user feels the sense of uncomforting. Further, the
lead can be prevented from being broken due to the lead scraping at the pipe end, which is caused
by the ctg%@qg%@ the protrusion length of the writing lead from the pipe end and it is also possible to
solve the problem that the paper surface is smeared by scraping of the lead. [0052] In addition, with
applicati@@ ©Of tﬂe bias force of the above-mentioned coil-like spring member 18, the cylindrical torque
canceller 17, which moves forward the rotor 6, generates a slide between a front end face of the

torque cancellerl7.and: a,rear end.facq pf the-apavgmentioned roton 6 and acts sp;that the.rotational

motion of the above-mentioned rotor 6 generated by repetition of the writing action is prevented from

being trapsmitted 1o the; spring.membey, 18- 0933}, In pthet words, since,the Jorque cangeller 17

formed cylindrically is interposed between the above-mentioned rotor 6 and the spring member 18,

R i s et R e L et e
protruding from a base member or the pipe end changes each time
and the user feels the sense of uncomforting. Further, the lead
can be prevented from being broken due to the lead scraping at
the pipe end, which is caused by the changes in the protrusion
length of the writing lead from the pive end and it is also
possible to solve the proklem that the paper surface is smeared
by scraping of the lead.

(00521
In addition, with applicaticn of the bilas force of the
above-mentioned coil-like spring member 18, the cylindrical
torgue canceller 17, which moves forward the rotor 6, generates
a slide between a front end face of the torque canceller 17 and
a rear end face of the above-mentioned rotor ¢ and acts so that
the rotational motion of the above-mentioned rotcr © generated
by repetition of the writing acticon is prevented from being
transmitted to the spring member 18.
[G053]
In other words, since the torgue canceller 17 formed
cvlindrically is interposed between the abcve-mentioned rotor

& and the spring member 18, the rotational motion of the
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the problem that back torsion (spring torque) of the spring member 18 occurs and places an obstacle
to rotation operation of the rotor 6. [0054] FIG. 6 shows the whole structure of the mechanical pencil
provided with the above-mentioned function, and its second half is enlarged and shown in FIG. 7.
Further, FIG. 6 illustrates a left half portion in section with a side elevation and FIG. 7 illustrates it in

secti(_)n. R FlGSGand 5;'@@ reference, §iq9§éwﬁ%t@&k% patts that are WPE@M%Q%W%@CU
drawing as already described. [0055] As shown in FIGS. 6 and 7, a knock bar 21 formed cylindrically

is accommpedated-hetween the hody.cylinder 1, and Jhe lead;case 34nside the rear.end.side, of the

body cylinder 1. The knock bar 21 is arranged to be biased rearward at its front end portion by a

coil-spring, member 22,arranged hetween -a tear.end portion of the ahove-mentjoned stopper; 16 and
the knock bar itself. Further, it is arranged that a cylinder body 23a in which a clip 23 is integrally

formed at.g-goar. end portion, of the-padyeylindgr,1 15 fitted into the bpdy gylinder | and the

above-mentioned knock bar 21 is prevented from protruding towards the rear end side of the body
cylinder 1.by.a step portion; 25 23b formed inside the cylinder body 23a as shown in FIG. 7. [0056]

(00547

FIG. 6 shows the whole structure of the mechanical pencil
provided with the above-mentioned function, and its second half
is enlarged and shown in FIG. 7. Further, FIG. 6 illustrates
a left half portion in section with a side elevation and FIG.
7 illustrates it in section. In TIGES. ¢ and 7, like reference
signs indicate like parts that are typilcally shown in each
drawing as already described,.
100551

As shown In FIGS, & and 7, a kneck bar 21 formed
cylindrically is accommodated between the body cylinder 1 and
the lead case 3 inside the rear end side of the body cylinder
1. The knock bar 21 is arranged to be biliased rearward at its
front end portion by a coll-spring member 22 arranged between
a rear end portion of the above-menticned stopper 16 and the
knock bar itself. Further, it is arranged that a cylinder body
23a inwhich a clip 23 is integrally formed at a rear end portion
of the body cylilinder 1 is fitted into the body cylinder I and
the above-mentioned knock bar 21 is prevented from protruding
towards the rear end side of the body cylinder 1 by a step porticon
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The rear end portion of the above-mentioned knock bar 21 is arranged to project rearward a little
farther than a rear end portion of the above-mentioned cylinder body 23a, and an eraser 24 is
accommodated in an inside space at the rear end portion of the above-mentioned knock bar 21.
Further, the knock cover 26 which constitutes the knock part so as to cover the above-mentioned

eraser 24 detachably provided so-as to.coyer a.perimgfersside afthe rear,.end pogtion ofthe knock
bar 21. [0057] On the other hand, as shown in FIG. 7, a writing lead feeding hole 27 having a

diameter; sypaller than an inner diameter of the knock bar 21 is formed immediately before the rear
end portion in the knock bar 21. As shown in FIG. 6, it is arranged that a front end portion of the

above-mentioneg{eeding hole, 27 faces a rear-end, portion of the.aboyesmentioned,lead storage 3 to

have a small gap G. In other words, in this embodiment, the lead storage 3 is not mechanically

connected, with the, abgve-mentigned knock-har 21 put separated in the position.af,the .,

above-mentioned gap G. [0058] In"the above structure, when the knock operation of the

above-meptioned knack cover 26 is.carried gut, it acts.so that the front,eng apoﬁt??é‘,‘)fatﬁ% an

above-mentioned feeding hole 27 26 comes into abutment with the rear end portion of the lead

storage E?:ItQI’SOéJQthQe 590%%%%"11%}0569&%8@59 ig%h g}? l?gg Js_‘tgéagsep% g)egwg@’ the rear end
portion of the above-mentioned knock bar 21 . Further, the knock
cover 26 which constitutes the knock part so as to cover the
above-mentioned eragser 24 is detachably provided so as to cover
a perimater side of the rear end portion of the knock bar 21.
[C057]

On the other hand, as shown in FIG. 7, a writing lead
feeding hole 27 having a diameter smaller than an inner diameter
cf the knock bar 21 is formed immediately before the rear end
portion in the knock bar 21. As shown in FIG. 6, it is arranged
that a front end portion of the above-menticned feeding hole
27 faces a rear end portion of the above-menticned lead storage
3 to have a small gap G. In other words, in this embodiment,
the lead storage 2 1s not mechanically connected with the
above-mentioned knock bar 21 but separated in the position of
the above-mentioned gap G.

[0058]

In the above structure, when the knock operation of the

gbhove-mentioned knock cover 26 1g carried out, it acts so that

the front end portion of the above-mentioned feeding hole 27
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maintaining the abutment. Thereby, as described above, the chuck 4 moves forward and operates to
inch the writing lead out of the pipe end 7. Then, on releasing the above-mentioned knock operation,
the knock bar 21 is retreated by action of the spring member 22, and the knock bar 21 is held by the

step portion 23b formed inside the cylinder body 23a which supports the clip 23. [0059] According to

the structure-as descriped abeve, sinee.the, Jap Grisfermed between thefrontend pettion of the
writing lead feeding hole 27 formed on the rear end portion side of the knock bar 21 and the rear end

portion of the.above-mentioned lead storage 3..therear-end pertien, of the lead case 3 dpgs snot

impact on the front end portion of the above-mentioned feeding hole 27 in the case of the retreat

operatiop of the.chuck 4 and thedgad,case 3 whep witing. In the;presenge-of the, apove-mentioned
gap G, the rotation operation of the lead case 3 caused by the above-mentioned rotational drive

mechanis is ngt fransmitted, to the kngek cover.26.side 006Q]In.other words  even. if the knock

cover 26 is rotated by a finger etc., the rotation operation is not transmitted to the above-mentioned

rotational drive mechanism through{he lead case.3, and it ispossible Lo salve the,preblem that
excessive 27 rotation of the knock cover 26 may place an obstacle to the rotational drive mechanism.

operation, the knock bar 21 is retreated by actlion of the spring
member 22, and the knock bar 21 is held by the step portion 23b
formed inside the cylinder body 23a which supports the ¢lip Z3.
160591

According to the structure as described above, since the
gap G is formed between the front end portion of the writing
lead feeding hele 27 formed on the rear end porticn side of the
knock bar 21 and the rear end portion of the above-mentioned
lead storage 3, the rear end portion of the lead case 3 does
not impact on the front end porticn of the above-mentioned
feeding hole 27 in the case of the retreat operation of the chuck
4 and the lead case 3 when writing. In the presence ol the
above-menticoned gap G, the rotation operation of the lead case
3 caused by the above-mentioned rotational drive mechanlism 1s
not transmitted to the knock cover 26 side.
[00580]

In other words, even 1f the knock cover 26 is rotated by
a finger etc., the rotatlion cperation is not transmitted to the
above-menticned rotational drive mechanism through the lead

case 3, and 1t 1s possible Lo solve the problem that excessive
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[0061] Further, formation of the above-mentioned gap G can solve the problem that the function of the
above-mentioned rotational drive mechanism for rotationally driving the writing lead is stopped when
the above-mentioned knock cover 26 projecting at the rear end portion of the body cylinder is in
contact with something. 0062] incidentally, in the mechanical pencil with the above-described

structure, the, rotoris rotated by,way-of the, cushiop action of the writing lead:subjectedfo the, writing
pressure so that the writing lead is rotationally driven in one direction. Thus, as already described,

there oftep .atises.g feel.of "clatter: o afeel of “click” in conjunction with the cushion action, leaving a
problem in bad feeling. [0063] FIGS. 8 and 9 show one example of an action for solving the

above-m @ig@qd problem, and show an example in which a damper function is provided between the
already described stopper 16 and torque canceller 17. In other words, FIG. 8 illustrates part A, shown

respecively. In ackiton, i bods Sylnder T which 28 onatiuies an Salind et Shamm i £1G. 8.
Further, by means, of g perspective view, £1G. 9 llustrates a pAtigl SIUCWIS. & rorational
drive mechanism for rotationally driving the writing lead is
stopped when the above-mentioned knock cover 26 projecting at
the rear end peortion of the boedy cylinder is in contact with
something.
[C062]

Incidentally, in The mechanical pencil with the
above-described structure, the roter i1s rotated by way of the
cushion action of the writing lead subjected to the writing
pressure so that the writing lead is rotationally driven in one
direction. Thus, as already described, there often arises a
feel of "clatter” or a feel of "click"”" in conjunction with the
cushion action, leaving a problem in bad feeling.

100631

FIGS. 8 and 9 show one example of an action for sclving
the above-menticned problem, and show an exampie in which &
damper function is provided between the already described
stopper 16 and torgue canceller 17. In other words, FIG. 8
illustrates part A, shown in FIG. 3, by means of an enlarged
sectional view, in which 1ike pazrts are given like reference
signs, respectively. In addition, the bhody cylinder 1 which
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including the torque canceller 17, the spring member 18, and a stopper 16 which are shown in FIG. 8.
'0064] As shown in FIG. 8, the stopper 16 which is formed cylindrically is fitted to the rear end portion
of the upper cam formation member 13, and the torque canceller 17 which is formed cylindrically is
arranged to slide in the axial direction at an inner circumference of the above-mentioned stopper 16.

Further, dtjs afranged thatthe springamember 18+Hs interposed; between the stoppes J6.and the torque
canceller 17 so that the spring member 18 may bias the torque canceller 17 to the rotor 6 side. [0065]

Thereforg; in the.ahoye-mentionedssiructure, the torques eanceller 17 functions as a;mevable. member
which moves in the axial direction together with the writing lead with application of the writing

pressure ofthe writingJead. Thestepper 16 fungtions;as a statioparymembersuhich facesaimovable
surface of the above-mentioned movable member (torque canceller 17). [0066] As shown in FIGS. 8

and 9, asticky medium indicated by, reference.numeral;l9 is interposed between the movable surface
of the above-mentioned movable member (i.e., a circumferential 29 surface 17a of the torque

cancellef é.@)sqr}d the above-mentioned stationary member facing it (i.e., the stopper. 16), to thereby

Az shown in FIG. 8, the stopper 16 which 1s formed
cylindrically is fitted to the rear end porticn of the upper
cam formation member 13, and the torque cancelier 17 which 1is
formed cylindrically is arranged to slide in the axial direction
at an inner circumference of the above-mentioned stopper 16.
Further, it is arranged that the spring member 18 is interposed
between the stopper 16 and the torque canceller 17 so that the
spring member 18 may bias the torgue canceller 17 to the rotor
6 side.

[0G65]

Therefore, in the above-mentioned structure, The torque
canceller 17 functions as a movable member which moves in the
axial direction together with the writing lead with application
of the writing pressure of the writing lead. The stopper 16
functions as a stationary member which faces a movable suriface
of the above-mentioned mevable member (torgue canceller 17).
[CO066]

As shown in FIGS. 8 and 9, a sticky medium indicated by
reference numeral 19 is interposed between the movable suriace

of the above-mentioned movable menber {i.e., a circumferential
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constitute the damper function. [0067] As the above-mentioned sticky medium 19, sticky grease is
preferably used. In the step of assembling the mechanical pencil, as shown in FIG. 9(A), it is applied
along the circumferential surface 17a of the torque canceller 17. in this situation, as shown in FIG.
9(B), the torque canceller 17 is provided at the inner circumference of the stopper 16 so that the

sticky grease: gan.be-interposed between the torque canceller J17;and the stopper, 16.10068]

According to the above-mentioned structure, the retreat operation and forward movement of the

above-mentioned writing, Jgad in conjunctionwith the writing. operatign may:be provided wifh the

damper function. In this case, as the above-mentioned sticky grease used in the above-mentioned

preferred gmbodiment, gg%d%sgggggerto%&lfg}gying a consistency (or cone penetration) in a

range from 100 to 400. As the above-mentioned sticky grease, "Shin-Etsu silicone grease” (trade
name; avajlable from Shin-Etsu Chemical Co., Ltd. , ), product numbers: G330 to G334, 0340 to
-1342, G351 to G353, and G631 to G633 can be suitably used, for example. [0069] 30 Thus, as

already describegin e paragranh) of TEct of L0e Iption’s @la(9e amount of yisgous diag is
applied to
preferably used. In the step of assembling the mechanical
pencil, as shown in FIG. 9{(A), it 1is applied along the
circumferential surface 17a of the torgue canceller 17. In this
situatlon, as shown in FIG. 2(B), the torque canceller 17 is
provided at the inner circumference of the stopper 16 sc that
the sticky grease can be interposed between the torgue canceller
17 and the stopper 16.
[0068]

According to the above-mentioned structure, the retreat
operation and forward movement of the above-mentioned writing
lead in conjunction with the writing operation may be provided
with the damper function. 1In this case, as the above-mentioned
sticky grease used in the above-mentiocned preferred embodiment,
it is desirable to use one having a consistency (or cone
penetration) in a range from 100 to 400. As the above-mentioned
sticky grease, "Shin-Etsu silicone grease" (trade name;
available from Shin-Etsu Chemical Co., TLtd.,), product numbers:
G330 to G334, G340 to 5342, G351 to G353, and G&31 to GH33 can
pe sultably used, for example.

00691
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a rapid axial movement of the writing lead, and a load moving comparatively slowly is provided with
the damper function in which the viscous drag becomes very small. [0070] Therefore, the impact
when a tip of the pencil is brought into contact with the writing side can be effectively damped
according to the writing pressure and writing speed. It is possible to solve the problems that there

arises a feel of fclatter” during the, qushion action.f the writing lead there, arises;a feelof idlick” in

return operation by the spring member, etc. Further, it is possible to provide the mechanical pencil in

which gengratjon,af.a partieular sense of ungomforting-when wifing js effegtively prevented. J0071] In

addition, in the preferred embodiments as described above, it is arranged that the torque canceller 17

is used as the movable member which meves;in the axial direction together, with.the yriting lead with

application of the writing pressure of the writing lead, the stopper 16 is used as the stationary

member faging the movable surfage of; the aboye-mentioned mayable_ member, andthe sticky grease

is interposed between them. However, when it is arranged that the above-mentioned rotor 6 is used

as the agg\ieémegggnqgjrrgg\&pge me %etg'gn%s at\;%\([e}-/r.ngﬁgolnfq upper cam formation member 13
or the lower cam formation member 14 is used as the stationary member, and the
[C070]

Therefore, the impact when a tip of the pencil is brought
into contact with the writing side can be effectively damped
according to the writing pressure and writing speed. It is
possible to solve the problems that there arises a feel of
"clatter" during the cushion action of the writing lead, there
arises a feel of "click" in return operation by the spring member,
etc. Further, it is possible to provide the mechanical pencil
in which generaticn of a particular sense of uncomicriting when
writing is effectively prevented.

[Q0717

In addition, in the preferred embodiments as described
above, 1T is arranged that the torgue cancellexr 17 is used as
the mevable member which moves in the axial direction together
with the writing lead with application of the writing pressure
of the writing lead, the stopper 16 is used as the stationary
member facing the movable surface of the above-mentionedmovable
member, and the sticky grease 1s interposed between them.
However, when 1t is arranged that the above-mentioned rotor 6

is used as the above-mentioned movable member, the



sticky grease is interposed between them, it is possible to obtain the same operational effect. 0072]
Further, in the above description, although the example is illustrated by using the sticky grease as the
sticky medium which allows the damper function, it is possible to use the sticky media, such as highly
viscous oil (e.g. castor oil), liquid rubber, low molecular-weight resin, clay, etc., instead. 32 CLAIMS

[1] A mechanicalpencil aranged to.grasprand release a,writing, lead;by reciprocationaf.a chick

provided in a body cylinder so as to inch said writing lead forward, in which said chuck is held within

said body cylinder 50 ga3.ip e rofatable ahoyt anaxisdn g siuatignwhere said.chuck.grasps. said

writing lead, a rotational drive mechanism is provided where a rotor is retreated and moved forward

by writing pressyire.oLspid writing lear theauoly saic ghuck so that saigrotor is otatiopally diven, and

rotational motion of said rotor is transmitted to said writing lead through said chuck, characterized in

that a sticky medium is igg%%osggegeg\@ﬁ%rh g.fn%vggl_gdpqmber which moves together with said

writing lead in an axial direction with application of the writing pressure of said writing lead and a
stationary(mgr@ﬁ)er facing a movable surface of said movable member so that said sticky medium
provides retreat operation and forward movement of said writing lead with a damper function.

Further, in the above description, although the example
is illustrated by using the sticky grease as the sticky medium
which allows the damper function, it is possible to use the
sticky media, such as highly wviscous oil (e.g. castor oil),

=

liguid rubber, lowmolecular-weight resin, ciay, etc., instead.
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[2] The mechanical pencil as claimed in claim 1, characterized in that said sticky medium is sticky
grease. [3] The mechanical pencil as claimed in claim 1, 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 33 end face of the rotor in an axial
direction, and first and second fixed cam faces-are;previded which are arranged on said body
cylinder side so as to face said first and second cam faces, respectively, the first cam face in said

ring-shaped yotor is brought Jnto abutmentwith, and meshed with sajd first fixed.cam, face; by retreat

operation of said chuck by way of said writing pressure, and the second cam face in said ring-shaped

rotor is broughtintq.abutment with and meshed,withysaid second fixed cam face by, relegsing said

writing pressure, and the second cam face on said rotor side and said second fixed cam face are

arranged o have.a half-phase shifted elatipnship with- respect 4to gne t9oth-of a,cam in.fhe axial

direction in a situation where the first cam face on said rotor side is meshed with said first fixed cam

face, and the first,camiface, o said rotar side and, said first fixed.cam face are arrangeg1o have the
half-phase shifted relationship with respéct to one tooth of the cam in the axial direction in a situation
where the secand cam face , on.sald, rotor side is meshed with said, second, fixed cam face, ;|
a rotational drive mechanism is provided where a rotor is
retreated and moved forward by writing pressure of said writing
lead through said chuck so that said roetor 1s rotaticonally driven,
and rotational motion of saild rotor is transmitted to said
writing lead through said c¢huck, characterized in that
a sticky medium i1s interpcsed betwsen a movable member
whichmoves together with saidwriting lead inanaxial direction
with application of the writing pressure of said writing lead
and a statiocnary member facing a movable surface of said movable

member so that sald sticky medium provides retreat operation

and forward movement of salidwriting lead with a damper function.

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

in that said sticky medium is sticky grease.

i3] The mechanical pencil as claimed in claim 1, characterized
in that said rotor which constitutes said rotational drive
mechanism is formed inte the shape of a ring, first and second
cam faces are respectively formed at one end face and another
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[4] the mechanical pencil as claimed in claim 3, characterized by comprising a spring member for
biasing the second cam face of said ring-shaped rotor into abutment with said second fixed cam face
and bringing the second cam face and the second fixed cam face to mesh with each other in a
situation where said writing 34 pressure is released. [5] The mechanical pencil as claimed in claim 4,

_charact%r ized: inthata torg M@&?@fe{lgr él\fhifé& issformedcylindrically and: generales a glai’q_gqt&etween
itself and a rear end portion of said rotor is interposed between the rear end portion of said rotor and

said spring.rmemperso-gs. lospreventthe sotgtionalmation ofsaid roforfrom being fransmitied to said

spring member. [6] The mechanical pencil as claimed in any one of claims 1 to 5, characterized by

being arranged that sajd;torque canceller; is used.as;said movable membey,which maves together with
the writing lead in the axial direction, and said torque canceller also plays a part of role of said

damper fynction. 35,1y,

the first cam face in sald ring-shaped rotor is brought
into abutment with and meshed with sald first fixed cam face
by retreat cperaticon of said chuck by way of said wrifing
pressure, and the second cam face in said ring-shaped rotor is
brought into abutment with and meshed with said second fixed
cam face by releasing said writing pressure, and the second cam
face on said rotor side and said 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 said rotor side is meshed with said first
fixed cam fzce, and the first cam face on said rotor side and
said first fixed cam face are arranged to have the half-phase
shifted relationship with respect to cone tooth of the cam in

the axial direction in a situaticn where the second cam face

on sald rotor side i1s meshed with said second fixed cam face.

{4] The mechanical pencil as claimed in claim 3, characterized
by comprising a spring member for biasing the second cam face
of said ring-shaped rotor into abutment with said second fixed
cam face and bringing the second cam face and the second Ifixed

cam face tomesh with each other inasituation where saidwriting
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pressure 1s released.

[5] The mechanical pencil as claimed in claim 4, characterized
in that a torgque canceller which is formed cylindrically and
generates 2 slide between itself and a rear end portion of said
rotor is interposed between the rear end portion of said rotor
and sald spring member so as to prevent the rotational motion

of said rotor from being transmitted to said spring member.

[6] The mechanical pencil as claimed in any one of claims 1
to 5, characterized by being arranged that said torque canceller
is used as said movable member which moves together with the
writing lead in the axial directicn, and said torgue canceller

also playvs a part of role of said damper functicn.



