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 pen€itis-Adt-dsed’h a situation where a body
cylinder is perpendicular to a writing side (page), but used in a situation

MECEANKere-thabedy: 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 as the writing

TECHNIrogeeds zFurther, not only the drawn line changes in boldness, but also
there arises a phenomenon that the drawn line changes in thickness

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

the writing lead changes with respect to the writing side. [0003; In order to
avpid.the above-menptigned problem .when the.writing; is.qagried- out with- can
the body cylinder being rotated, then -J-- is possible 1 to avoid such a

rotaroRlem that, as deseribed.above, the drawn lipeaecomes . ve |
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 2 writing side (page), but
used in a situation where the body cylinder is somewhat inclined to

the writing side. 1In the case where the body cylinder 1s thus inclined

b

or writing, there arises a phenomenon that a drawn line becomes bold
as comparedwith that in the beginning, since thewriting leadmay locally
abrade as thewriting procseds. Further, notonly The drawn line changes
in beldness, 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.
[GOO033

In order to avold the above-mentioned problem, when the writing

is carriedout with the body cylinder being rotated, then 1t is possible



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,

to avigairigrto eansiderblelreductionss Wiitine efiicieroy L0004 M tHaticase come s
it is not impossible to write down by re-holding the body cylinder and

bold zetatingstdmavstepwisesmasirer piatse. dase” wWhererextérigrigfahe bodytatably
cylinder is formed to be cylindrical. However, in the case of the

in comegbanicatipencd whosewexteriar-maymot belcylindricalvand whichvmaye down
be designed to have a projection in the middle or which is a

with side-knack-type meshanical pencils itds diffigult to ywriteby ye-heldingunthe, that
body cylinder to be rotated in a stepwise manner as described above.

operd990a1,ln prdertosselye such- problem jas described abgvg, patente writing
documents 1 and 2 etc. disclose a mechanical pencil arranged such that

procdLuck for gripping awyting leag may, be retreated;by Wiling pressue, ; ..

and having a rotational drive mechanism in which the above-mentioned
[Ooo\qriting lead together with the above-mentioned chuck is gradually rotated
b)) way of the retreat operation. Patent Document 1: Japanese Patent No.

3852232, Patent Document 2, Jspanese PentNo, 3885318 2. . .41
DISCL'O8U FTH N LS O WELLE ©

the body cyiinder and rotating it in a stepwlse manner, in the case
whereexteriorof thebodycylinder is formedtobe cylindrical. However,
inthe case of themachanical pencil whose exteriormaynot be ocylindrical
and which may be designed to have a projection in the middle or which
is a side-knock-type mechanical pencil, it is difficult to write by
re—holding the body cylinder to be rotated in a stepwlse manner as
described above.
[G005]

In order fto solve such a probliem, as described above, patent
documents 1 and 2 etc. disclose a mechanical pencil arranged such that
achuck for grippingawriting leadmay be retreatedbywriting pressure,
and having a rotational drive mechanism in which the above-menticned
writing lead together with the above-menticned chuck 1s gradually
rotated by way of the retreat operation.

Patent Document 1: Japanese Patent No. 3882272

Patent Document Z: Japanese Patent No. 3885315



Object of the Invention. 0006] Incidentally, according to the mechanical
pencil disclosed in the above-mentioned patent document 1, a guide hole
for the writing lead is formed at a base member at a tip. According to the
structure, each time the writing pressure is applied, the writing lead

DT sCLetraats Cand HiovESforward (cushion operation). Thus, a protrusion length
of the writing lead protruding from the base member becomes shorter

Oh-jec@aClY time, andrtherecarises a phenomenon that the protrusion length of
the writing lead is reset upon release of the writing pressure. Since the _

[ oo oRrotrusion length of the writing lead from the base member changes each

time as described above, a user feels a big sense of uncomforting. [0007]

Further;according tq the mechanical pengil disclosechinpatent dociiments in

1, each time the writing pressure is applied, the writing lead slides inside

the a$8&ui%%£9£%pf8&t e writing lead, formed at the base, member. . i ping

herefore, except when a writing angle is perpéndicular, there arises a

., broblem in that the writing lead is_scraped at ap end of the . guide hole .. .

~ead fjbsfmgeodC at ﬁlgaﬁacézj?nse@mrgeerﬁmgﬁdajcngthkéArpp’roz%:rﬁoarr%—e%gin“ thg{lt g FreeEEE
writing lead is often broken and a paper surface isﬁsmegrgd lgy cr ingim ats

each GAmE |6RE. [6008] DR e Sther Hand Hhe mechanical pentil discidsedin =<~
the 3J

and moves forward {cushion operation). Thus, a protrusion length of

the writing lead protruding from the base member becomes shorter each

time, and there arises a phenomencn that the protrusion length of the

writing lead is reset upon release of the writing pressure. Since the

protrusion length of the writing lead from the base member changes each

time as described above, a user feels a big sense of uncomforting.
[0007]

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

roeoss

Or the other hand, the mechanical pencil disclesed in the

)



above-mentioned patent document 2 shows a structure where a pipe end
is provided which projects from the base member and guides the
above-mentioned writing lead, and the pipe end is arranged to be
attached to a slider which slides in an axial direction within the base. The
aboveabeve-mentioned shderisdiiased forward: byzars accommedatedrspringipe end
whereby the above-mentioned pipe end is also biased forward. The pipe
is pehdisarangedsomastoslide anrasurface oithe leadand taprojentides the
forward, even when the writing lead retreats. [0009] Therefore, also in the
abovelechanical pencikdisglosed insthe rakovementioned patentdoedment2ached
the writing lead slides and retreats inside the pipe end, each time the
co a Wifing pressure is applied. Thys, the protrusiop:length ofthe writinglead  the
from the pipe end becomes shorter each time, and there arises the
sboveRENQMENon that the protrysion. length of the writing lead JseSelWR0R, i g,
release of the writing pressure. Therefore, as with the mechanical pencil
disclosed in patent document .1 above, the mechanical penclil disclosed _ .
Wh@r%%Yp%?gn?%%gﬁr—n%%? 75146 Causes eﬁ\% ﬁ?o?r%]é'i%% eansg%%fotﬁggv%ting%b prpe
_lead to change each time, and gives big sense ofcuncomfort'ngt the N
end 15saF 1006 Fartiermore, alSs if'the Mmechafical pencil dise osendginto project
patent document 2, each time the writing pressure is applied, the writing
forwiggd §iitfes ifBRie tHetglite sl of $RE piye-éAd “Except when the writing

angle is perpendicular, there arises a problem, similar to that in the 4
[0009]

Therefore, alsc 1n the mechanical pencil discleosed in the
above-mentioned patent document 2, the writing lead slides and retreats

inside the pipe end, each time the writing pressure is applied. Thus,

-

the protrusion length of the writing lead from the pipe end becomes
shorter each time, and there arises the phenomenon that the protrusion
length of the writing lead is reset upen release of thewriting pressure.
Therefore, as with the mechanical pencil disclosed in patent document
1 above, themechanical pencil disclosed inpatent document 2 also causes
the protrusion length of the writing lead to change each time, and gives
big sense of uncomforting te the user.
[6010]

Furthermore, also in the mechanical pencil disclosed in patent

document 2, each £ime the writing pressure is applied, the writing lead

slides inside the guide hole of the pipe end. Except when the writing

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



mechanical pencil disclosed in patent document 1, in that the writing lead

at the end of the pipe end is scraped, and another problem arises in that

the writing lead is of ter broken or a paper surface is smeared by scraping

of the lead. [00'_11 The present invention arises in view of the
mechadbevwe-mentianed : problems withsthesmechanicad pencil disctdsed impatent-ing

documents, and aims at providing a mechanical pencil having a rotational
lead dfive-mechanism fergradually rotating the aboye-mentioned writihgdeadrises

by way of retreat operation and f orwardmovement of the writing leadby

in cnihe Witing pressure, Jp which the. protiusion length-of theswritingdead smeared
from the pipe end can be kept constant when writing, and the lead can be

by Sﬂgggqu)go%éaeligggoken due to the lead scraping at the pipe end
evén when a writing angle is aslant (not perpendicular) with respect to the

iOO_;(iaper surface. Means for Solving the Problems [00121 The mechanical
'peaniI in accordance with the present invention made in order to solve the
abgve-mentioned problem is a mechanical pencil whichis arranged such.

The KREER PPV ngenuon arﬁs%s 1n view of The abo e—wmen&loned

that'a chuck provided 1 abody Cylinder “feciprocatés so as to grasp an
_release a writing lead to inch the above-mentioned writing lead forwardt,_’in J
ProRGRRA tHe' absvaetizionéd SHutk: 1shield Withiit the &6ove:mehtiohied = ="
. body cylinder so as to be rotatable about an axis in a situation where the
alms hide GaSPotRE apore-rentisHed wiing T 8 dtatisiat drive © mechanism
mechanism is provided where a rotor is retreated and moved forward by
for gmﬁﬁ@‘pk@m@g@i%t@@(ﬁ@mﬁﬁ@ﬁééoned writing leadbywayof retreat
operationand forwardmovement of thewritingleadbythewritingpressure,
in which the protrusion length of the writing lead from the pipe end
can be kept constant when writing, and the lead can be prevented from
being broken due to the lead scraping at the pipe end even when a writing
angle is aslant (not perpendicular) with respect to the paper surface.
Means for Solving the Problems
rocLiz]

The mechanical pencil in accordance with the present invention
made in order to solve the above-mentioned problemis amechanical pencil
which is arranged such that a chuck provided in a body cylinder
reciprocates so as to grasp and release & writing lead to inch the
above-mentionedwritingleadforward, inwhichthe above-mentionedchuck
is held within the above-mentioned body cylinder so as te 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

<n



writing lead through the above-mentioned chuck so that the
above-mentioned rotor is rotationally driven, and rotational motion of the
above-mentioned rotor is transmitted to the above-mentioned writing lead
through the above-mentioned chuck, characterized in the- a pipe end for
is regidingdbe@bovesnentioned writingtead apd asanged toqubjeet fraemai oned
tip member at a front end portion of the above-mentioned body cylinder is
writigangeddo intgHdockmwith-the retieat andforwartk movement okthe that  the
above-mentioned chuck so as to move in the same direction, and

abovealfanged such,that relative mavement in an axial direction.may ol takeno« s on,
place between the above-mentioned pipe end and the above-mentioned

of tn‘ﬂr'g%%x!%a%hc‘iwgﬁ“%%@ th§ I@E%I@PQJQQN%@ Moy e%%t fmg}g' ioned

bove-mentioned chuck. [00131 In that case, in a preferred embodiment,

'ilbove mentlo edh (Qlt% end is arjgarg%ed to be&onn cted Wlth the

wrltl")b ed,.C Jf';_":l mrl%ed in that
ove- mentlone rofor roug an intermediate mem er urfher

above-mentioned pipe end may be arranged to be connected with the

2 D225 B8 haPUSHOH TR Bt A G AB0ge SHEHSHEG THEreaE ™ ox zanged
member. [0014] A preferred embodiment of the above-mentioned

£O P eafibrial e MEE it s ach that therotor which cofistitinies thent oned
rotational drive mechanism is formed into the shape of a ring, first and

body sebortPeéamifacesT afsfsspectiveRFforfied Aticrie Bndl fagb 4t anstherorward

end face of the 6 rotor in an axial direction, and first and second fixed cam
movenfassdrehs above-mentioned chuck so as tomove inthe samedirection,

and arranged such that relative movement in an axial directlion may not
take place between the above~mentioned pipe end and the above-menticned
writing lsad in conjunction with the retreat and forward movement of
the above-mentioned chuck.

[0013]

In that case, in a preferred embodiment, the above-mentioned
pipe end i1s arranged to be connected with the above-mentioned rotor
through an intermediate member. Further, the above-menticned pipe end
may be arranged to be connected with the above-mentioned rotor not via
the above-mentioned intermediate member.

[0014]

A preferred embodiment of the above-mentioned rotational drive
mechanism is such that the rofor which constitutes the rotational drive
mechanism 1s 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



arranged on the above-mentioned body cylinder side so as to face the
above-mentioned first and second cam faces, respectively, wherein the
first cam face in the above-mentioned ring-shaped rotor is brought into
abutment with and meshed with the above-mentioned first fixed cam face

rotorbyretreat:operation«afithembovednientionechcheek dydvayof thear faces are
above-mentioned writing pressure, and the second cam face in the

ar rar@kovermentioned vingrshapedheetosdsibreyght-iato-abutmeptwith aadface the
meshed with the above-mentioned second fixed cam face by releasing the

aboveahQve-mentioned witing pressie.and wherein the second cam face PR 1 the
the above-mentioned rotor side and the above-mentioned second fixed

£1 s -CADLfACE are.arranged co have a half-phase shifted relationship With.: (vt in-o
respect to one tooth of a cam in the axial direction in a situation where the

-busr{ISLCAM face on the ahovermentioned rotr side is meshed. with 1, .., ¢ace
above-mentioned first fixed cam face, and the first cam Face on the

by ¢ a?gngm%ntigngd rotor side and the above -mentioned first fixed cam .

¥ *%4C€ are afranged 16 have the haif:phase shifted | re?atlo‘n“éhﬁo with Téspect

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

Abov e I AT Tale bhithe ahoveihEhtioned rotdfsids i hbshed witfithe™ t2©

_ above-mentioned second fixed cam face. [0015'. in this case, it is ,

aboveqasifable that & %Bﬁﬁ?ﬁf@?ﬁﬁeF %t&%\ﬁc?e@ﬁﬁﬁi%ﬂ%ié§§§tﬁé)‘éé@8ﬁ6‘ cahyl and
face in the above-mentioned ring-shaped rotor into abutment with the

me sheghpvéimehticned/SeesH-fixed arfcface And 7 brigs ie secaiid eam-ny the
face and the second fixed cam face to mesh with

above-mentioned writing pressure, and wherein the second cam face con

the

the above-mentiocned rotor side and the above-mentioned second fixed
cam face are arranged to have a half-phase shifted relationship with
respect to one teocoth of a cam in the axial direction in 2 situation
where the firsﬁ cam face on the above-menticned rotor side is meshed
with the above-mentioned first fixed cam face, and the first cam face
on the above-mentioned rctor side and the above-menticned first fixed
cam face are arranged To have the hall-phase shifted relationship with
respect to one tooth of the cam in the axial direction in a situation
where the second cam face on the above-menticned rotor side is meshed
with the above-mentioned seccnd fixed cam face.
(G015

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

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

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

-1



each other in a situation where the above-mentioned writing pressure is
released. [00161 Furthermore, in addition to the above-described
structure, it is desirable that a torque canceller which is formed
cylindrically and generates a slide between itself and an rear end portion
bringef the abkovewneatioiedsotordstinterposed detween therearend porteh with
of the above-mentioned rotor and the above-mentioned spring member
sach Serasr torprevent the rotationat matien of the:abeve-mentioned ratog fromssure
being transmitted to the above-mentioned spring member. EFFECT OF
ig rel HESINWENTION [00171 According to the mechanical pencil having the
above-described structure, with application of the writing pressure, the
[op1Eotor moves in the axial. direction so that the first cam face of the rotor is
brought to mesh with the first fixed cam face, and is subjected to
rofafional . motion. Further, as the writing pressuce is teleased, thetotor, o - s ¢
returns to the original position, and then operates so as to bring the
. . _second cam face of the rotor to mesh with the. second fixed cam, face
s o g e S Becien o 118 IAETAN Ao the Lot ratton Kotra Ly ane
rotational motion of the above-mentioned rotor b% way of tgf writing

genergbeture i§ transmitted t6 the wiiting I63d thidughthé chlick, it1s possibie ©°

pOSSi
to prevent the local abrasion of the writing lead according 8 to the

2OV igTeSS BF the Writing and 0 SORRSHE probléifithat therthickifass PoX tion of

the above-mentioned rotor and the above-menticned spring member sc as
toprevent the rotational motion of the above-mentioned rotor frombeing
transmitted to the above-mentioned spring member.
EFFECT OF THE INVENTION
(00171

According to the mechanical pencil having the above-described
structure, with application of the writing pressure, the rotor moves
in the axial direction so that the first cam face of the rotor is brought
to mesh with the first fixed cam face, and is subjected to rotational
motion. Further, as thewritingopressure is released, the rotor returns
to the original position, and then operates so as to bring the second
cam face of the rotor to mesh with the second fizxed cam face so as Lo
be subjected to the rotational motion in the same direction. As the
rotational motion of the above-mentioned rotor by way of the writing
pressure is transmitted to the writing lead through the chuck, it is

possible to prevent the local abrasion of the writing lead according



of a drawn 'line and the boldness of the drawn line may change badly.
[0018; Furthermore, since the pipe end for guiding the above-mentioned
writing lead and arranged to project from the tip member at the front end
portion of the body cylinder is arranged to interlock with the retreat and

to thdarwaydamovemerd of theiabovesmentiohed chackrsy asitahovelis thel ckness
same direction, the relative movement in the axial direction may not take

of a placebetween the above-memiopedmipeenitand theabovermentionedadly .
writing lead in conjunction with the retreat and forward movement of the

roo1ghuck. Therefore, since the protrusion length of the writing lead from the

pipe end can be kept constant when writing, it is possible to solve the

preblem that the protrusion Jength.of the pyiting lead changes gach-time; oned

and the user feels the big sense of uncomforting like the mechanical

wricRENGL A3 deseribad inaatent docuuents ngpianed as AeANENONALe £ront
exXample. [00191 Further, since thé protrusion length of the writing lead

.__from the pipe end,can be kept constant, the lead can be prevented from
o G oK Ul e 1oai sei AT b Sl SCGt dhet e -2
__writing angle is aslant (nog perpendicular) with respect to the paper N
and LgnHaks BRd TR PoSsibié fo Yoie tHE Frobiaindrat tié papérsurtace s T he

smeared by scraping of the lead. BRT_EF DESCRIPTION OF THE .
same éFﬁﬁN@ﬁ@ﬂB{?@%Z@@latlve movement in the axial directicon may not

take place between the above-mentioned pipe end and the above-menticned
writing lead in conjunction with the retreat and forward movement of
the chuck. Therefore, since the protrusion length of the writing lead
from the pipe end can be kept constant when writing, it is possibkbile
to solve the problem that the protrusion length of the writing lead
changes each Time and the user feels the bilg sense of uncomforting like
the mechanical pencil as described in patent documents mentloned as
a conventional example.
[0019]

Further, since the protrusicon length cf the writing lead from
the pipe end can be kept constant, the lead can be prevented from being
broken due to the lead scraping at the pipe end even when the writing
angle is aslant (not perpendicular) with respect to the paper suriace
and it is possible to scive the problem that the paper surface 1s smeared
by scraping cof the lead.

BRIEEF DESCRIPTION OF THE DRAWINGS

9



FIG. 1 is a perspective view of a first half part (partially broken-away) of a
mechanical pencil in accordance with the present invention. FIG. 2 is a
fragmentary sectional side elevation similarly showing the first half part.
FIG. 3 is a fragmentary sectional side elevation further showing a rear

i 0ozpoartion of the mechanical pencil. FIG. 4 is a schematic view for explaining,
in order, rotational drive actions of a rotor employed in embodiments as
shewn im FKGSz1:t0-30ElG.15is asehepatic viewdor explaigingithecartially
rotational drive actions of the rotor, fo'l'lowing FIG. A. FIG. 6 is a

brokdhagmeptary sectignal. side elevation- showing:the, whole strycture inthe resent
preferred embodiments shown in FIGS. 1 to 3. FIG. 7 is an enlarged

; nvergectional view similarly showing a second half part. DESCRIPTION OF
" REFERENCE NUMERALS AND SIGNS [0021] body cylinder 2: base 3:
Ie%q(g;as)e 4: chuck 5: (;CI%rP 10 6:.rotaor.

1sa iragmen secticnal sideelevationsimilarly showing

the first hali part.

FIG. 2 is & fragmentary sectional side elevation further showing
a rear portion of the mechanical pencil.

FIG. 4 is a schematic view for explaining, in order, rotational
drive actions of a rotor employed in embodiments as shown in FIGS. 1
to 2.

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

FIG. © 1s a fragmentary sectional side elevation sho@ing the
whole structure in the preferred embodiments shown 1n FIGS. 1 to 2.

FIG. 7 is an enlarged sectional view similarly showing a second
half part.
DESCRIPTICN OF REFERENCE NUMERALS AND SIGNS

(00217

i: body cylinder

base

B

(J\.i

isad case
4: chuck

5: clamp

10



6a: first cam face 6b: second cam face 7: pipe end 8: pipe support
member 9: holder chuck 10: return spring 13: upper cam formation
member 13a: first fixed cam face 14: lower cam formation member 14a:
second fixed cam face 16: stopper 17: torque canceller 18: spring

6: romember 21: knock bar 22: spring member 23: clip 26: knock cover 27:
writing lead feeding hole BEST MODE FOR CARRYING OUT THE

6a: ANMENTIQN:£0Q22; Hereinafter, a mechanical pencil in accordance with
the present invention will be described with reference to the embodiments

6. slustrated.n the drawings. FIGS. | and 2 show a first half part of 11 the
mechanical pencil which is a principal part of the present invention.

7: pipe end
8: pipe support member
9: holder chuck
10: return spring
13: upper cam formation member
13a: first fixed cam face
14 lower cam formation member
1da: second fixed cam face
le: stopper
17: torgue canceller
18: spring member
211 k¥nock bar
272 spring member
23: clip
Z26: knock cover
27: writing lead feeding hole
BEST MODE FCOR CARRYING OUT THE INVENTION

[G022}

Hereinafter, a mechanical pencll in accordance with the vresent

invention will be described with reference to the embodiments

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

11



FIG. 7. is a perspective view of the first half part where a portion
equivalent to one quarter of the whole circumference and perpendicular
to an axis direction is broken-away, and FIG. 2 is a side elevation where
a left half portion is shown in section. 00231 Reference numeral 1 denotes
the mecbedy exlinser whichconstitdes: the-exterion and refeeencesuioaral2ntion.
indicates a base attached to a tip portion of the above-mentioned body

rrc. @Ylinder LA gylindrical lead case 3iis accommadated coaxialy within the+ i on
above-mentioned body cylinder 1, and a chuck 4 is connected with a tip

equivROTtiop of the lead. case 3, ;The chuck 4 isimaynted o that a through hole.; 1 4

4a is formed along with an axis thereof, a tip portion is divided in three
. directions, and the divided tip portions are loosely fitted.in a clamp 9.1 oo+ 1 o
-C anwﬁ}f:thSisdq ormed %"thessﬁage of a rir?g. "The abéve-’mer%éned ﬁig-shgpgg A

clamp_ 5 is mounted inside a tip portion of the rotor 6 which is arranged to
er“@mcoave thé p%?’igrﬁ“et%?%ﬁhoen atl)(S)ve;inr%;ﬁitiolﬁled's &fiuck’ 4 'and which is formed
_cylindrically. 0024] A pipe end 7 is arranged so as to project from the
90280 ove-mentioned base 2, and an end portion of the pipe end 7 is fitted to

an inner surface of a tip portion of a support member 8 as an intermediate

méfmbet focated itethe abotelHERfioAed Ba%e™? ‘TR abovRimentiohad : tutes

support member 8 is formed whose diameter gradually increases towards
the ejrdend portiond 2 Géar endporiony side anddvisse yfinBAcal périipalisd to

integrally
tip porticn of the above-mentioned body cylinder 1. Acylindrical lead
case 3 1ls accommodated coaxially within the above-mentioned body
cylinder 1, and a chuck 4 is connected with a tip portion of the lead
case 3. The chuck 4 is mounted so that a through hole 4a is formed
alongwith an axis thereof, a tipportionis divided in three directions,
and the divided,tiplportions are loosely fitted in a clamp 5 which is
formed in the shape of a ring. The above-mentioned ring-shaped clamp
5 iz mounted inside a tip portion of the rotor ¢ which is arranged to
cover the perimeter of the above-mentioned chuck 4 and which 1s formed
cylindrically.

[0G24]
Apipe end 7 is arranged so as to project from the above-mentioned

base 2, and an end portion of the pipe end 7 1s fitted to an inner surface
of a tip portion of a support member 8 as an intermediate member located

ir the above-mentioned base Z. The above-menticned support member &

is formed whose diameter gradually increases towards its end portion

12



formed in the shape of a staircase. Fitted to its inner surface of the end
portion is a circumferential surface at the tip portion 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 '

( rearCikeumierentiahsudase atthe.supportmemberidfor suppartngibeintegraily
above-mentioned pipe end 7. [0025] According to the above-mentioned
formedStructurgcadinggk lead insedinghele is so formed:as ta pagsyid-asurface of

through hole 4a formed in the chuck 4 and a through hole 9a formed
the «RPRG e axis ofthe, abgyedmen- ;gned hotderchuckd.from the lead, ¢ thne
case 3 to the above-Men 7 ione d pipe end 7. A writing lead (refill lead:;
abov<IRLSIQUOMIS Inserted inta, (he Jinear. insering hle. Further, 3 teMifluer inich

coll-spring 10 Is arranged at a space between the above-mentioned rotor

has 20 ENUCK &, In addiion, one end portion (rear end portion) gtthe., o .y
145 TaVE mentioned feturi spring  10'is accommodated in abutment with an>
end face of the above-mentioned lead case 3 and angther end portion he

cLreuffront €hd portiohy of tive Hbovenmentionell rfiin Spring 1 is” *PE oL - +1d
accommodated in abutment with an annular end face formed in the rotor
2boveg IPRErEPGR the BRUBK' inthe rotor 6 is biased to retreat by action of the

above-mentioned return spring 10. [0026; In the mechanical pencil shown
[00Znithe drawings, when knock 13

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 2%a formed along the axis of the
- above-mentionedholderchuck @ fromthe leacdcase 3tothe above-mentioned
pipe end 7. A writing lead (refill lead; not shown) is inserted into
the linear insertinghole. Further, areturncoll-springl0 isarranged
at a space between the above-mentioned rotor & and chuck 4. Inadditicn,
one end portion (rear end portion) of the abeve-menticned return spring
10 is accommodated in abutment with an end face of the above-mentioned
lead case 3 and another end portion (front end portion) oI the
above~mentioned return spring 10 is accommodated in abutment with an
annular end face formed in the rotor 6. Thersefore, the chuck 4 in the
rotor ¢ is bilased to retreat by action of the above-mentioned return
spring 10,

[(00Z6]

In the mechanical pencil shown in thne drawings, when knock

13



operation of a knock part (to be set forth later) which is disposed at a rear

end portion of the body cylinder'_is carried out, the above-mentioned

lead case 3 advances in the body cylinder 1. The tip of the chuck 4

projects from a clamp 5 to cancel a grasp state of the writing lead. With
operatangellation ehtherabeve-mentioned knoek eperation; rthedeadrcase 3: sposed

and the chuck 4 retreat in the body cylinder 1 by the action of a return

at = Spsing 10,J00271 Atthis fime,dhe wwiting lead is beld in the through hole , the
9a formed at the holder chuck 9. in this situation, the chuck 4 retreats

aboveand atin.portion ofthe chuek 4 is. accommodated, insthe. above-mentioneds +,
clamp 5, thus the writing lead again comes into the grasp state. In other

of tb‘é""ég%’cﬁﬁ‘ezl"%i}iggé%g is grasped and released.when the ghuck &E‘E’é’%éf the

back and forth by repeating the knock operation of the above-mentione
.. .knock part, whereby the writing lead operates to inch_forward from the . .
G SRR R S i R e T R
formed into a ring shape where a central part in the axial direction is
£he Igigef it Yianteter A Tirs thm face™64 i formed At oneend Yace (fearedd ="
. face) and a second cam face 6b is formed at the other end face (front end
actiqacaywhich: s formeatint¥a Ying shape. On the other hand, at the rear

end portion of the above-mentioned rotor 6, a cylindrical upper cam
LO0Z%brmation member 13 is mounted in the body cylinder 1 so as to cover 14

At this time, the writing lead is held in the through hole %a
formed at the holder chuck ¢. In this situation, the chuck 4 retreats
and a tip portion of the chuck 4 is accommedated 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 forth by repeating the knock operation of the
above-mentioned knoclk part, whereby the writing lead operates to inch
forward from the chuck 4 stepwise.

roozs)

The above-mentioned rotor & shown in FIG. 1 is formed into a
ring shape whers a central part in the axial directicn is largser in
diameter. A first cam face ¢a is formed at cne end face (rear end face),
and a second cam face 6h iz formed at the other end face (front end
face) which is formed intc & ring shape. On the other hand, at the
rear end portion of the above-mentioned rotor ¢, a cylindrical upper

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

14



the rear end portion of 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. [0029; Furthermore, although
the rBetsbawniftlGrl batshewnitvklG.2, accylindricabiowencaprfarmatiar the
member 14 is mounted on the body cylinder 1 side so as to face the
aboveSgeond canfaceLh in the aboye-mentionedurotor 6 -and.afixed.camdacea:so
(also referred to as "second fixed cam face") 14a is formed at the rear
refe S0 AOLQN indhe axial dirgctian. In,addition; .a relgtionship and mutal, ¢ e
operation among the first and the second cam faces 6a and 6b which are
. Jormed_ at the above- ti 0 the _abqve- ioned first fixed
flrStcaCrﬁﬁaé% %%a%né%h%ﬁ%c%%%%%(e[gggg%ﬁ%%g %&%%%é described in
2%qtai| later with reference to FIGS. 4 and [0030( FIG. 3 further shows a
farther portion of the mechanical pencil shown in FIGS. 1 and 2, and
typical parts shown in FIGS. 1 and 2 are indicated by the same reference
nuﬁfe‘ﬁé%&13&%60\/\%]1hrﬁ@%,PaOfcy'ﬁHBHEaﬁéioEbér 16 14ittedd O the foar © -
end portion inside the upper cam formation member 13 which is formed
a oyl eyficiicaly OHRd a2 BdiRsPhng RetRBeris fsprévided HetWediE R fdntengnoer
portion of the stopper 16 and the torque canceller 17 which is formed
1 sidgykirdrieally faree carenfovecipctiietdal direEtion. 15:088¢ e —mentioned rotor

(00

o, and a fixed cam face (also referred to as "second fixed cam face')
ida is formedat the rearendportionintheaxial direction. Inaddition,
a relationship and mutual operation among the first and the second cam
faces fa and b which are formed at the above-mentioned rotor &, the

above-mentioned first fixed cam face 12a, and the second fixed cam face

1da will be described in detail later with reference to FLIGS. 4 and

o

FTG. 3 further shows a farther porticn of the mechanical pencil
shown in FIGS. 1 and 2, and tvplcal parts shown in FIGE. 1 and Z are

indicated by the same reference numerals. As shown in FIG. 3, a

cylindrical stopper 16 is fitted to the rear end portion inside the
upper cam formation member 13 which 1s formed cylindrically, and a
coil-spring member 18 is provided between a front end portion of the

stopper 16 and the torgue canceller 17 which is formed cylindrically

and can move in the axial direction.



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 1.7 subjected to this bias force. [0032]
oo 3According 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.aecommadated dn the. abevermaentioned  hodygylinder acts
1 so as to be rotatable about the axis. Further, in a situation where the

so asmechanical pencil is not in use (o, not inwriting state) . the 1otor. 6 is7 .nq the

biased forward by the action of the above-mentionéd spring member 18

through the above-mentioned tor eller 17, resulting. i ituation.
e e R e

encil is used, _.e., when the Writingtp{legsglriez is aﬁcplied to the writing
; the

LOraYEad ?HSF é‘ﬁgv]\f/ﬁ);‘e?pr%ﬁﬁa?ncg‘_’ﬁ’gmt%e pipe énd” 7, "above-mentioned

_...chuck 4 retreats against the bias force of the spring member 18.
i003&écording to this operation, the rotor 6 also re treats in the axial direction.

Therefore, the first cam face 6a formed at the rotor 6 shown in FIGS. 1
antC e ergages WithsarB SHesHES v tRe Abové-nightionBd fitsifided eamnere
face 13a. [0034; FIGS. 4(A) to 4(C) and FIGS. 5(D) and 5(E) are for
the chayplathies T8 brder thé fanberrertaloperationena rortidral drive together
mechanism which
with the chuck 4 is accommodated in the above-mentioned body cylinder
1 50 as to be rotatable about the axis. Further, in a situation where
the mechanical pencil is not in use (or not in writing state}, the rotor
€ is biased forward by the action of the above-mentioned spring member
18 through ths above-mentioned torgue canceller 17, resulting in a
situation shown in FIGS. 1 to 3.
[0033]

Or: the other hand, when the mechanical pencil is used, 1.e.,
whern the writing pressure is applied to the writing lead (not shown)
protruding from the pipe end 7, the above-mentioned chuck 4 retresats
against the bias force of the spring member 18. According to this
operation, the rotor 6 alsc retreats in the axial direction. Therefore,
the first cam face 6a formed at the rotor 6 shown in FIGS. 1 and 2 engages
with and mashes with the above-mentioned first fixed cam face 13a.

[0034]

FIGS. 4(A) to 4(C) and FIGS. 5(D) and 3(E) are for explaining
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rotationally drives the rotor 6 by the above-mentioned operation. In FIGS.
4 and 5, reference numeral 6 indicates the above-mentioned rotor which
is schematically shown, and at one end face thereof (upper face in
figures) the first cam face 6a having a continuous sawtooth shape along a
in or&ieumierencedirectiondsdornedinia the shapedofa ring. vEuithetani sm which
similarly, the second cam face 6b having a continuous sawtooth shape

rotatalongthe circuraterencerdirectionds formed-inte the-shape of agingatithe. 1n
other end face (lower face in figures) of the rotor 6. [0035] On the other

rres hand, as;shown inEIGS, 4.and 5, dhefirst fixed cam face 13ahaving,ay rotor

continuous sawtooth shape along the circumference direction is also

whicHomedatar E‘i%éﬁ%ﬁeghe%ta%%@ the ypper,cam, [rmation memBerd3. ¢ ..

and the second fixed cam, face 14a having a continuous sawtooth shape

, .along the circumference dirfection is also formed at a ring-shaped .end )

: s a Ng:-sNaped.endy on

S lowe Carm TaTmBRon REmbar Lo The Cart THCSS forsd s Save
the sawtooth shape alo,n% the circumference djrection at the first ca

107 Gy G SHE 78 SECNOLCHTY 1266 6b TolHERat thB 1otor the 1SFfixea > =75
cam face 13a formed at the upper cam formation member 13, and the .

Furtheeord fixéd carn facé 225901t at i 16Werrcam fothatidn gbar = ooth
14 are each arranged to have substantially the same pitch. 0036] FIG.

shap(a) Shows§ relatiorship ahfongthesdppér car fOfREAEN ~Member13nape of
the rotor 6, and the lower cam formation member 14 in the 17 situation

a ringhete temediranicalkpéncikis (otinuse (o nat ikMvitisg) of the rotor 6.

[0035]

On the other hand, as shown in FIGS. 4 and 5, the first fixed
cam face 13a having a continuous sawtooth shape along the circumference
direction is also formed at a ring-shaped end face of the upper cam
formationmember 13, and the second fixed camface 14a having a continuous
sawtooth shape along the circumference directicn is also formed at a
ring-shaped end face of the lower cam formation member 14. The cam
faces formed into the sawtooth shape along the circumference direction
at the first cam face 6a and the second cam face € formed at the rotor,
the first fixed cam face 13a formed at the upper cam formation member
13, and the second fixed cam face l4a formed at Lhe lower cam formation
member 14 are each arranged to have substantially the same pitch.

[0036]

FIG. 4(A) shows a relationship among the upper cam formation

member 13, the rotor 6, and the lower cam formation member 14 1n the
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state) . In this situation, by the bias force of the spring member 18 shown
in FIG. 3, the second cam face 6b formed in the rotor 6 is brought into
abutment with the second fixed cam face 14a side of the lower cam
formation member 14 mounted at the body cylinder 1. At this time, the

s 1 tuafirsb cam faee Ba=ondheabowetmentionied rotort6 Sidesnd thenct in writing
above-mentioned first fixed cam face 13a are arranged to have a

st atehalf-phase. i(hadf:pitch)ishifted retationship with: respect-te-ope taoth okthe=r 18
cam in the axis' direction. [003;; FIG. 4 (B) shows an initial situation

showrWMhererthe writing: pressure ds-applied to the wiitingleadby yse,0tthe prought
mechanical pencil. In this case, as described above, the rotor 6

into GOMPRESSES he abovesmentioned spring member 8 and. retreats indhe.» cam
axial direction while the chuck 4 retreats. Thus, the rotor 6 moves to the
pRer cam formafion member. 13 side mounted at the pody, cylinder 1,
Form %0%%]%‘?@% 4I(C)‘s%ol\%vs a situatioqn Whoer&rlg tﬁ% Wﬁt%lr%g pressure Is épplieréle'
PP (¢ the wr'tinc%leagl by use of the, mechanicgl. pen%f'l and the rotor 6 .comes
first cam fa bz on  Che  aboye-mentioned FoLolr sidé. and the
into ‘abutment with the uppér cam {5rmation member 13 dide’ and Tetréats.

In this case, the first cam face 6a formed at the rotor 6 meshes with tEg N
abovETUE ke i fdce 138 0 THE pPér cant formation dffermber 13%ite! = Phase
Thus, the rotor 6 is subjected to rotational drive corresponding to the
(hel i pRasesmaffisitcAPwith Fe8pEdtta one tbBEY I8 of the'first cam'face™"€ <am

6a.

in the axlial direction.

%)

he

[0037]

FIG. 4 (B} shows an initial situation where the writing pressure
is applied to the writing lead by use of the mechanical pencil. In
this case, asdescribadabove, therotor € compresses the above-mentioned
spring membear 18 and retreats in the axiel 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.

ro0ze]

FIG. 4(C) shows a situation where the writing pressure is appliad
to the writing lead by use of the mechanical pencil and the rotor ¢
comes 1inte abutment with the upper cam formation member 12 side and
retreats. 1In this case, the first cam face 6a formed at the rotor 6
meshes with the first fixed cam face 13a on the upper cam formation

memper 13 side. Thus, the rotor ¢ is subjected to rotational drive

corresponding to the half-phase (half-pitch) with respect to one tooth

18



[0039] in addition, circle (0) drawn in the center of the rotor 6 in FIGS. 4
and 5 indicates the amount of rotational movement of the rotor 6. in the
situation shown in FIG. 4 (C) , the second cam face 6b on the
above-mentioned rotor 6 side and the above-mentioned second fixed cam

of thiaceitdaarearrangedda have a half-phase (half-pitch) shifted
relationship with respect to one tooth of the cam in the axial direction.

: 1030040] Next, FIG. 5(D) shows an initial situation where drawing with the

mechanical pencil is finished and the writing pressure to the writing lead

is released, In,this case; the gptop6 maves fonward . the axial diregtion, ¢ 5,

by action of the above mentioned spring member 18. Thus, the rotor 6
Frce MPVesita the lower cam formatign member 14 side mounted. at the bady , o ..,
cylinder 1. [0041] Furthermore, FIG. 5 (E) shows a situation where the
1f01or b comes, Inig %%%t-me“lkv‘“ﬂ.futf‘ez;'ﬁﬂe,r cam formation. member 14, ., e
side and moves Trcl)rwarg%y action of the dbove-mentioned spring' member
_..18.Inthis case, the sfecon%cam f;a_?g 6b formed at the ro&orﬂG meséh%s 4
POV e SBEONA° fiked cAm facs T4a th the IowdrEam Tornation hemper = <=
14 side. Thus, the rotor 6 is subjected again to the rotatiqnal drive ,
face cofrespditdifg 1otAE halfchhadEhal-pitch) G e todthrof the sédbhd S+ £ ted

cam face 6b. [0042] 19 Therefore, as shown by circle (0) drawn in the
relatdgmeroftie th respect to one tooth of the camin the axial direction.

6.

[0040]

Next, FIG. 5{D) shows an initial situatlion where drawing with
themechanical pencll is finished and the writingpressure tothewrliting
lead is released. In this case, the rotor o moves forward in the axial
direction by action of the above-mentlconed spring member 18. Thus,
the rotor & moves to the lower cam formation member 14 side mounted
at the body cylinder 1.

[0041]

Furthermore, FIG. 5(E) shows a situation where the rotor é comes
inte abutment with the lower cam formaticon member 14 side and moves
forward by action of the above-mentioned spring member 18. In this
cagse, the second cam face &b formed at the rotor 6 meshes with the second
fixed cam face 14a on the lower cam formation member 14 side. Thus,
the rotor 6 is subjected again to the rotational drive corresponding
to the half-phase (half-pitch) of one tooth of the second cam face 6b.

(00427
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rotor 6, according to reciprocating movement of 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 6b, and the writing lead 10

9'@%@9@@1@? CJ@%%J%@?“@@%MQ”Y@} through the chuck dnrar of the

similarly. [0043] According to the mechanical pencil having the structure

rotor@8, dgserbed above, each fimethe Writing CauUses RerIor8C0r ¢ (which is
reciprocate in the axial direction, the rotor is subjected to the rotational

suk? e@l%ig n_t LOLHES R?PE'{QQ;&O 5915‘&@8?% 9f Hﬁe ‘E@g] '8§{¥L 5%)%@}%%@&1 , the rotor

operation, the writing léad Is rotationally driven stepwise. Therefore, it is
ssibl é% prev;er% thetwgg% Ielag ;;rpm Iog%lgl abrad&n% as the Wflt{r}% th

v % 66 solve the problem that the boldness of

foceeds, and it is afso 8655| e t6
.. _.the drawn line and the thickness of the drawn line may chan e%agﬁy. e
o1 £C00aH] Fithehiore: AGcSTing to TREmieetanicA perdifiviAg e e 71540
structure as described above, the pipe end 7 for guiding the writing lead
lead LR PAFERGECD préiect fromthe bdse™ i fittdd tothe tip portioh of the® chuck
above-mentioned rotor 6 through the support member 8 which functions
4 simgd fHelintermediate member. Thus, as the above-mentioned chuck 4
retreats and moves forward in conjunction with the writing operation, the
1 C04pipe end 7 moves in the same direction through the support 20 member
8. Therefore, if a cushion action takes place at the writing
According to the mechanical pencil having the structure as

described above, each time the writing causes the rotor ¢ to reciprocate
in the axial direction, the rotor is subjected to the rotational motion
corresponding to one tooth of the cam. By repeating this operation,
the writing lead 1s rotationally driven stepwlse. Therefore, it is
possible toprevent thewriting lead fromlocallyabrading as the writing
proceeds, and it 1s alscopossible To seive the prokblem that the holdness
of the drawn line and the thickness of the drawn line may change badly.
(00441

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 abocve-mentioned rotor & through the support member 8 which
functions as the intermediate member. Thus, as the above-menticned
chuck 4 retreats and moves forward in conjunction with the writing

oparation, the pipe end 7 moves in the same direction through the support

20



lead in conjunction with writing operation, the pipe end for guiding the
writing lead also moves in the same direction, whereby relative

movement in the axial direction does not take place between the pipe end
and the writing lead and an protrusion length of the writing lead from the

membeRiPE endcandye kept eenstants [0045]kurthar, thapipe.eRdy it the writing
connected with the above-mentioned rotor 6 through the support member

1ead 8xThUs:when the writing Jead is, subjected {a the rotational mavementy, i 4ing
the pipe end is also subjected to the rotational movement similarly, so

tne JPALING Pipe.end Z.and the wiitinglead rotate together, 0046], TSIETOrg.. \ ; o

it Is possible to solve the problem that the protrusion length of the writing

lead protruding from a base member or the pipe . end changes each time .
move T he UG fedls The big Sanbe f Lieomiorting wherwriing e the ™= P<P*
. _mechanical pencil. shown as the conventional example. Further, the lead
end a%4h betphevented & béing Broker das to the Jré"%&ngp seraping at the pipe 15
end, which is caused by the changes in the protrusion length of the
from \figng tadfromie pipe &t an@ti5HIso possible to solve the
problem that the paper surface is smeared by scraping of the lead. 0047]
[0U4xladdition, with application of the bias force of the 21 above-mentioned

coil-like spring member 18, the cylindrical torque
Further, the pipe end 7 1s connected with the above-mentioned

rotor 6 through the support member 8. Thus, when the writing iead is
subjected to the rotaticonal movement, the pipe end is alsc subjected
to the rotational movement similarly, so that the pipe end 7 and the
writing lead rotate together.

[(0046]

Therefore,ji;ispossible1x3solvetﬁmaprobl@ﬁthat1ﬁu3protrusion

length of the writing lead protruding from a base member or the pips
end changes sach time and the user feels the biyg sense of uncomforting
whenwriting like themechanical pencil shownas theconventional example.
Further, the lead can be prevented from being broken due to the lead
scraping at the pipe end, which is causedby the changes in the protrusion
length of the writing lead from the pipe end and 1t is azlso possible
to sclve the problem that the paper surface is smeared by scraping of
the lead.

[0047 ]

In addition, with application of fthe bias force of the
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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 6 and acts so that the rotational motion of the
above-mentioned rotor 6 generated by repetition of the writing action is

abovePrevenied from being transmijted to the.spring member 18.1[00481d81 torgue
other words, since the torque canceller 17 formed cylindrically is

canceiﬂi%rpqsﬁdm&?ﬁﬁy@% abgve:mentigned-rotor 6 @&Qéb@t%@ii@%mh% tween

18, the rotational motion of the above-mentioned rotor is prevented from

a frogei@g%&@it@g tg the abgve-mentioned spring member, and it is, .. or the

possible to solve the problem that back torsion (spring torque) of the

spring member 18 occurs and places an obstacle to rotation gperation of - .,
AOVERILSS 5rO§.e[%U4%ioﬁuC§:hae??ir? i%esilﬁu%trLat%d em od%rﬁenf', alfsa%hoyv‘hlinr oe e

FIG. 3, an annular groove is formed alopéa gijr%gmferepc%sidp p‘gthe aetion
abOVETGle "CARCEIRSE 17 ahd Hr0Fing 18 made of rubber s fittéd into the® -+

e
groove. When the torque canceller 17 moves backward with application

is proFtHRLritihgPressdre the Bhdveihehtoned B5ing 19" Side8 6T an finer
circumference of the above-mentioned upper cam formation member 13 .
[0048Ad acts so as to function as a damper. 100501 In other words, during
the above-mentioned cushion operation 22 against the bias force of the
spking member 48 showndan F#G g ahereanceller 17 formed cylindrically

is interposed between the above-mentioned rotor 6 and the spring member
18, the rotaticnal motion of the above-mentioned rotor is prevented
from being transmitted to the above-mentioned spring member, and it
is possible to solve the problem that back torsion (spring torgue) of
the spring member 18 occurs and places an obstacle to rotation operation
of the rotor 6.

[0046]

Further, in the 1llustrated embodiment, as shown in FIG. 3, an
annular groove is formed along a circumference side of the torgue
canceller 17, and an O~zing 1% made of rubber is fitted into the groove.
When the torgue canceller 17 moves backward with application of the
writing pressure, the above-mentioned O-ring 19 slides on an inner
circumference of the above-mentioned upper cam formation member 13 and
acts so as to function as a damper.

(00501

In other words, during the above-mentioned cushicn operation
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arises a feel of "clatter” or "click" when writing, leaving a problem in bad

feeling. Then, as shown in FIG. 3, the 0-ring 19 is arranged along a

circumferential side of the torque canceller 17, allowing the

above-mentioned dumper function which is used to reduce the
againaboveamentioneg-problem: 005, An-addiipn-in the preferred-embodimenthere

as describe above, it is arranged that the pipe end 7 for guiding the
ariseWriting lead is conpected- with the rotor 6 thrqughithe pipe:suppatt; & problem

member 8 as the intermediate member. However, if ones equivalent to

in ba&hegg e gnd 7 and the pipe, sUpPoIt member 8 are formed integrally 50 a5, o

to irectly connected with the above-mentioned rotor 6, the protrusion

; length of the writing lead.from the pipe end can be kept constant, thus .
1on hoithng SrATar spbiatona) e (00631 Nekt FIC. & ahows The whd
structure of the mechanical en%cjl Qroyiﬂded Witr! the abov,_e-mentign%d h
aboverhbhORAd its"SEESHd half s erfidrgdd’and shown IWE(G. 7 FuRrRerc® 8
FIG. 6 illustrates a left half portion in section with a side elevation and
abovere It iRistrates tn SSection. In FIGS. 6 and 7, like reference signs
indicate like parts that are typically shown in each drawing as already
:005deéscribed. [0053; As shown in FIGS. 6 and 7, a knock bar 21 formed
cylindrically 23 is accommodated between the body cylinder 1 and the
ledd casd 3ingidein the preferred embodiment as describe above, 1t

g the

is arranged that the pipe end 7 for guiding the writing lead is connected
with the rotor 6 through the pipe support member 8 as the intermediate
member. However, if ones eguivalent to the pipe end 7 and the pipe
support member § are formed integrally so as to be directly connected
with the above-mentioned rotor &, the protrusion length of the writing
iead froﬁ the pipe end can be kept constant, thus providing simllar
cperational effects.
[0G52]

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

[0053]

As shown 1n FIGS. ¢ and 7, a knock bar 21 formed cylindrically
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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 col' _-spring member 22

arranged between a rear end portion of the above-mentioned stopper 16
and the knock bar itself. Further, it is arranged that a cylinder body 23a in

is acWhiehaLlip234s dntegrally: formed-atia rearendpartione ofdhe Redye 3 inside
cylinder 1 is fitted into the body cylinder | and the above-mentioned knock

the rDar 2L is prevented frompuotruding towards the Jseqrend;side of the Body nged
cylinder 1 by a step portion 23b formed inside the cylinder body 23a as

£o peShonLin FIG, 7. [Q054] The %@%%MHQ%%&%%B%W@MK%E&WI

bar 21 is arranged to project a little farther than a rear end portion of t

2 a:Zhouementioned evlinder body 23a..and 2h eraser 24 s gesomodated

C r% r 08 opper
In"an inside space at the rear end portion of the above-mentioned knoc

16 bar 21. Furtrkerg the, knoqk{__cov%r 2;§hvgrlich,%)r}"stitugﬁesﬂthee@%%lg arso. . ..
25516 over the” aboveSentioned eraser 24'is' defachabi provided s a5 ™"
to cover aH perimetqrh,sidg,of‘ the rear end ortjcon of the knock bar 2_. N
body fobbEIrO the othériand “as SHOWH i E1GY 75 3 'Wiiting Tedd feddifng chBfe™ =+ o7
- 27 having a diameter smaller than an inner diameter of the knock bar21
of thg fopsed imetiately-beford the féarend portioniA e KHdek Bar 21,88 the
shown in FIG. 6, it is arranged that a front end portion of the _
aboveatyove-murtidret fdeding Rold 27cfages d reariend jortic of iie 24wards the
above-mentioned lead storage 3 to have a small gap G. In other words,
rear end side of the body cylinder 1 by a step portion Z3b formed inside
the cylinder body 23a as shown 1n FIG. 7.
(00547
The rearendportioncf the above-mentioned knockbar Zl isarranged
toproject a little farther thanarearendportionof 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 Lo cover the
above-mentioned sraser 24 1s detachably provided sc as to cover a
perimeter side of the rear end porticn of the knock bar 21.
[0055]
On the cother hand, as shown in FIG. 7, & writing lead feeding
hole 27 having a diameter smaller than an inner diameter of the knock
bar 21 1s formed immediately before the rear end portion in the knock

bar 21. As shown in FIG. 6, 1t is arranged that a front end portion

of the above-mentioned feeding hole 27 faces a rear end porticn of the
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in this embodiment, the lead storage 3 is not mechanically connected with
the above-mentioned knock bar 21 but separated in the position of the
above-mentioned gap G. [0056] In the above structure, when the knock
operation of the above-mentioned knock cover 26 is carried out, it acts so

above_thﬁé%ff%é %Qcﬁ’%”ég%ﬁéh@ %Q%Si%@%@ﬂ&ﬁif%”@ hole2Z.c0megorgs,
into abutment with the rear end portion of the lead storage 3 through the

in £nKROGkPAR 21 50 as to.inch.the lead storage 3 ff%‘é’azﬁgcﬁ‘ﬂma@ﬁ‘iﬂ%t@%nﬁe cted

abutment. Thereby, as described above, the chuck 4 moves forward an
with %%raé%%\}glﬂgﬁég%d%&' lsad %‘é&%‘?e{d%e geglé’a%%%%“ 4N {%'gag%” | tion
the above-mentioned knock operation, the knock bar IS retreated by
action of the spring member 22, and the knock bar 21 is held by the step
of thﬁorﬁ%ﬁ%ﬁ%ﬁ%@ﬁ%ic@%e@ylinder body 23a which supports the clip
23. [0057] According to the embodiment as described above, since the
[OOS&{p G is formed between the front end portion of the writing lead feeding
hole 27 formed on the rear end side of the knock bar 2" and the rear end
pottion‘éfithe* aBEie-MehtioREd fead StBrage [3° théeat endPpoftiort aof the =he
_ lead case 3 does not impact on the front end portion of the ‘
aboveatoietinamtio e feedingetiole 277 in H¥e €aseofthe Fefrelt Giserdtion tof front
the chuck 4 and the lead case 3 when writing. In the presence of 25 the
end pabovexmentioned:gap«Grthetrotatioh Dpetationtof tke’léatbgase 31t o abutment
with the rear end porticn of the lead storage 3 through the knock bar
21 so as to inch the lead storage 3 forward, maintaining the abutment.
Thereby, as described above, the chuck 4 moves forward and operates
to inch the writing lead out of the pipe end 7. Then, on releasing
the above-mentioned knock cperation, tThe 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.
[GO57]
According to the embodiment as described above, slnce the gap
G is formed between the front end portion of the writing lead feeding
hole 27 formed on the rear end side of the knock bar 21 and the rear
end portion of the above-mentioned lead storage 3, the rear end portion
of the lead case 3 does not impact on the front end portion of the

above~mentioned feeding hole 27 in the case of the retreat operation

of the chuck 4 and the lead case 3 when writing. In the presence of



caused by the above-mentioned rotational drive mechanism is not
transmitted to the knock cover 26 side. 0058] 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

the a%%@%ﬁe@ngébi%i?O%g@%6935@\6@1'[%@%@;%'[@ OXCESSML] case 3
rotation of the knock cover 26 may place an obstacle to the rotational

causedive mechanism. [0059]  Further, formation, of theabgve-mentioned.gap, o1
G can solve the problem that the function of the above-mentioned
rotational drive mechanism,_for rotationally driving the writing lead is

trans&%btﬁgaavﬁ?eﬁ the a Od’v%a-?n%ﬁi%n%ﬁ kriock cover 26 projecting at the rear

(005 nd portion of the body cylinder is in contact with something. 26 CLAIMS

}] A mechanical pencil arranged to grasp and release a writing lead by

reciprocation of a chuck provided in a body cylinder so as to inch said _.
wiiting 164d foRFArt, MARRICH said chitick s Tid withiirt Said bdd§“ cylinler “9=~
S0 as to be rotatable about an axis in a situation where the chuck grasps

etc.  shitPwiitirgiead, @ rstatioRal dRVEnSdENTEM 5$ Provited SwhetE S Téter - oned
is retreated and moved forward by writing pressure of said writing lead

rotattheough Sald ehuekisothat $did sot isrotateraliy drivenz 8Adifotafiorafs1ole
motion of said rotor is transmitted to said writing lead through said chuck,

to sotlvaracterizedindhatnat excessive rotation of the knock cover 26 may

place an obstacle to the rotational drive mechanism.

00597
Further, formation of the above-mentioned gap G can solve the problem
that the function of the above-mentioned rotaticnal drive mechanism
for rotationally driving the writing lead 1is stopped when the
above-mentioned knock cover 26 projecting at the rearrend portion of

the body cylinder is in contact with something.
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a pipe end for guiding said writing lead and arranged to project from a
base at a front end portion of said body cylinder is arranged to interlock
with the retreat and forward movement of said chuck so as to move in the
same direction, and arranged such that relative movement in an axial
c1.aMdirection may not be generated between said pipe end and said writing
lead in conjunction with the retreat and forward movement of said chuck.

117 Eg.%Q&Jg%%@%ﬁ‘,i%aér?%{‘fi'ﬁ%%%@:”e‘édé@ gJu% gn%%r%%%gé%%i%%@&éﬂ lead

pipe end is connectedwith said rotor throug intermediate member. 3
b eTt._le m%chranoicalO encilhqs ?(Iairjr:](e)gf .i%é:(ljaim}1éq£18ractgri§zgddglghgt s%id inch
Yy r ﬁ):ir)%reonaa is'connected with ‘said Totsr ot Viaan m%rm‘é“’dféjte”mem &r 27 N
., [4] The mechanical pencil as claimed in any one of claims 1 to 3, ,
S83 Eharactériz&a in'that 8aid ratorWhich Sonstifttes Satd rotatfolialdrive Sa+ < »ody
~ mechanism is formed into the shape of a ring, first and second cam faces
cylingerespettivefy fsrmedat dneSefd face AndFandthet énd face bt e ‘fotore the
in an axial direction, and first and second fixed cam faces are provided
chuckhiers afesdriahgetdn sdidasody yiiiiier Side $6-as tofaeeasaidtirst aRgv 1ded
second cam faces, respectively, said first cam face in the ring-shaped
whergotoristbrought intd rabutaeatwithantdcmeshed witkr gaid-first fixed caps ure of
face by retreat operation of said chuck by way of said writing pressure,
said and the.second tcam fgbesinisaiding:shaped roteriis broughtiimtoctationally
abutment with and meshed with said second fixed cam face by releasing
driveaa)tawhting presswe,mafdon of saidrotor istransmittedtosaidwriting

lead through said chuck, characterized in that

a pipe end for gulding said writing lead and arranged to proiect
from a base at a front end portion of said body cylinder is arranged
to interiock with the retreat and forward movement of saild chuck so
astOﬁ@veiﬁthesamedirectio&,andarrangedsuchthatrelativemovement
in an axial direction may not be generated between said pipe end and

said writing lead in conjunction with the retreat and forward movement

of said chuck.

[2] The mechanical pencil as ciaimed in claiml, characterized in that

saldplpeendisconnectedwithsaidrotor throughan intermediatemembar.

{3] Themechanical pencil as cilaimed in claim 1, characterized in that

salidpipeendisconnectedwithsaidretornet vigan intermnediatemenber.
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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 face, and the first

21 £am face.en said rotarside and saidifirsy fixedcam face are arrangedtoto 3,
have the half-phase shifted relationship with respect to one tooth of the

charaS@minthe axial direction in a sityation where the.secand camface o1 grive

said rotor side is meshed with said second fixed cam face. [5] The
mechamlegannlcgl % 8" as%clglpwee ﬁn Céal 4, ng %acterlzgd Q¥a2§e%%98”5§?[9faces
a’spring member for iasing the ‘second cam tace of said ring- shape
rotor into a ftmgnt with said second flxed cam face and | bnn gg 1,1
are TESESd Cd face ANd the se@ond fixed cam face to miesh with  each of oth
in a situation where said writing pressure is released. 6; The mechani
rotorpifciiadéhimedinHhines, &Fa?atfe?&bdamdth%?cg?grdh@iggn% fer Yoes are
which is formed cylindrically and generates a slide between itself and a
provifeg el pbriorroRSARITSTOr RNintériposedrbetive the réaf8nihéifion face
of said rotor and said spring member so as to prevent the rotational
said fbtioh ofsdid FoterfforiBelrftransmitted @ $&id Spring member. 29

of the

said first cam face in the ring-shaped rotor 1s brought into
abutment with and meshed with said first fized cam [ace by retreat
operation of said chuck by way of said writing pressure, and the second
cam face in said ring-shaped rotor is brought into abutment with and

meshedwithsald secondfixedcamfacebyreleasingsaldwritingpressure,

and

the seéond cam face on sald rotor side and salid second fixed
cam face are arranged Lo have a half-phase shifted relationship with
respect to one tooth of a cam in the axial direction 1n a situation

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

fivwed cam face.

[5] The mechanical pencil as claimed in claim 4, characterized by
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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 te mesh with

gach other in a situation where said writing pressure is released.

]
[
s

The mechanical pencil as claimed in claim 5, characterized in that
a torqgque canceller which is formed cylindrically and generates a slide
between itself and a rear endportion of said rotor is interposed between
the rear end portion of said rotor and said spring member so as to prevent
the rotationalmotionof saidrotor frombeing transmitted to sald spring

member.
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