SPECI FI CATI ON MECHANI CAL PENCI L Technical Field [0001] The present
invention relates to a nechanical pencil in which a witing | ead can be
caused to project froma base by knock operation and a pipe-like | ead guide
arranged at the above-nentioned base can be retreated according to abrasion
of the witing lead while the witing proceeds. Background Art [0002]
Conventionally, a pipe-like lead guide is attached and fixed to a base in a
mechani cal pencil According to this structure, if an anmount of projection
of the witing |ead projectingpficamacheadigui de is |arge, breakage of the
| ead (| ead breakage) may occur when witing. Thus, it is necessary to limt

a projeGtion: Lgngq¢h§ﬁ the I ead which projects fron1a | ead gui de by one
knock operatlon T

Technical Field
(0001

The present invention relates to a mechanical pencil
in which a writing lead can be caused to project £rom a base
by kncck cperaticon and a pilpe-like lszad guide arranged at
the above-menticoned bpase can be retreated according to
abrasion of the writing lead while tThe writing proceeds.
Background Arc
[G002)

Conventionally, a pipe-like lead guide 1is attached and
fixed to a base in a mechanical pencil. According to this
structure, if an amount of proijection of the writing lead
projecting from a lead gulde is large, breakage of the lead
(lead breakage) may occur when writing. Thus, it 1is
necessary to limit a projection length cf the lead which
proiects from a lead guide by one knock operation.

[0C03]

For this reason, according te consumption of the lead
due to the writing operation, we afe obliged to frequently
carry out knock operation for a kneck bar provided at a rear

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



For this reason, according to consunption of the lead due to the witing
operation, we are obliged to frequently carry out knock operation for a
knock Par provided at a rear end portion of a | ead storage. In other words,
there is a problemin that having to change a grin and to performthe

knock operation pham ity ngor educes, eLti ng. eblholency od.0004k «ne

Then, exanpl e, patent unents | etc. Dbel OM/prOpOSG and dlsclose
a pi pe-slide type nechanical pencil which operates such t at, as the

Wit ngRPESd YPtof 2EE ST %o ‘fﬁét%ﬁ]&ckf%%‘éfzﬁﬁ O+ B PP peitiket FREH - gui de

al so noves forward; as the lead is abraded while the witing proceeds, the
| ead guj@eoday also retreat. Patent Docunent 1: Japanese Patent Application
Publ i cati on No. H8-072473 Patent Docunent 2: Japanssa-Patent Application

Publ i cat i on yp. , HBz 132782, Dh SCLOSURE, OF: JHE- L WVENTI ON: OBIECT . G- THR
| NVENTI ON

propose and disclose a pipe-slide type‘mechanical pencil
which operates such that, as the writing lead projects due
to the knock operation, a pipe-like lead guide also moves
forward; as the lead is abraded while the writing proceeds,
the lead guide may also retreat.

Patent Docuﬁ@ntig Japanese Patent Application Publication
No. HB-~072473

.Patent Document 2: Japaﬁesé”?atent Applicétion Publi;ation
No. H8m132782

DISCiOSURE OF THE INVENTION

CBJECT OF THE INVENTION

[00C5]

According to the pipe-slide type mechanical pencil
disclosed in patent documents 1 and 2 above, 1t operates
so that the above-menticned lead guide may retreat gradually,
when a tip portion of the pipe-like lead guide comes into
contact with.a paper surface due to the abrasion ¢f the lead
while the writing proceeds. Thus, 1f the amount of
projection of the lead projecting from the base by one knock
operation is set to be somewhat large, the writing lead 1is

2



[ 000S] According to the pipe-slide type nechanical pencil disclosed
in patent docunents 1 and 2 above, it operates so that the above-nentioned
| ead guide nay retreat gradually, when a tip portion of the pipe-like |ead

gui de cones into contact with a paper, surface_due to the abrasion of the
Iead\Mﬁ#?ﬁ?@ﬁ?@wﬁﬁinﬁhﬁrdﬁﬁﬁﬂgyﬁ$§u§?ai gﬁédﬁnﬁﬂﬁg SﬁnprﬁngF?oﬁiof t he

| ead prﬁ%ﬁ&é. fspmide basehy anes kpocke opes afi o i SRlcd@de somewhat

| ar ge, witing lead is ~“protected by the pipe-like I'ead guide and can
reduce aidd®guency of breaking the lead while the witing proceeds. [0006]

However, according to_the pipe-slide,type nmechanica ngj [.SC ed in
pat ent docur‘}g?l‘f%v%ranﬁcf?zgi&%ge % e%\]?vrei t5 19" 1 &at Gfsltgg’rgagt%dgéfﬁ% he

wri ti ngo@ereeds sdifedd pipoddtemtof dbbambrad gui dedf armedintea st al , such
as for exanple stainless steel, slides on the paper surface. Therefore,

there affsesng peadl ém ehapdads Bbiilfg toF WHIGRY R WesEhed BecktRe of
fricti %tgf&?t %l?.cec}?é i@%@ LHBe HoddkdNofXLl 6 LASCgudnt IR PASLI on edge

of the Tead guide is caug t the paper surface, which may be torn. [0007]
Enbodi nestspbé theapnbsent steehti onlséek tonprow depapdi pesstiaest ype

mechani cal ncil 1n which,the pipe d that functiaons as | ead. guide is
arr anger'tﬂih?%gf%]f?eaFﬂ§¥§d35FF§Si %t g’rgggggle ti’@foradi%egeqtjﬁlgab?és‘frof\t% the | ead
when wWridipgraodeanparByst ofF Brekegbinoncefidthecer idd ngleadiig 0j &€t ng

fromthe above-nentioned pipe end can be maintained within a certain range.
VEANS TOh Soh\VEXTHENPROBEEMSa tip portion edge of the lead guide 1is

caught at the paper surface, which may be torn.
[0007]

Embodiments of the present invention seek to provide a
pipe-slide type mechanical pencil in which the pipe end
that functions as a lead guide 1is arranged to retreat
gradually into a base according to abrasion of the lead
when writing and an amount of projection of the writing
lead projecting from the above-mentioned pipe end can be
maintained within a certaln range.

MEANS TO SOLVE THE PROBLEMS
[0008]



[0008] In accordance with an aspect the present invention, there is

provi ded a nmechani cal pencil arranged to grasp and release a witing | ead
by reciprocation of a chuck provided in a body cylinder so as to inch the
witing |l ead forward and. having a rgta i onal drige.nech%nisn1fq%

rot ati offal FGCEFARRAG &St of i ASBRE diTEct PHRSTHT c SAVTACEiBH WitH ¢ et r eat
operation Qy-dfieie i td NeheRiasSUEe apehiced tarthaguai ttog geadsanghd or ward
movenment by releasing the witing pressure, characterized in that a pipe
suppor tredkedes #ovrstpper itnd byl sagigureationmsd itn ¢k Hapev Bied pipe is
accommodat ed.in. a front d_porti f e d .L.nder r eat
drive n%%hgnibé}%yi scyplrlon\/c%e ef?oégggg)d%éﬁﬂ; ?Q?rg’éﬁé%%%t %é""apf%@“r’%%%d | ead
gui de safpporizedndy & he-qugie csiipodtivenercliantios héobodyotyt iomel 1¥ n
conjunction wth rotational drive operation of, the rotor which constitutes
the rot@i6hd i VEPHREhaH? siATE 00H9]SCE1CR |1 o Pt @ etPent®trent in

the mechanical ReRGIk 1Wnt Ny henabayer e i 9&%@3@@%{%@ the the

above-nentioned retreat drive nechanismis provided a rotation
limitingrieims feoadl mmd ifmyrwastdatiorensnt hey apeveasema diel v pelingupport
menber so as to mpye in_an.axi.al. direction, a firs n the
abov %’r8¥8

f d
o ere SR ragradiBaad i Aot mthe | FibBEh enH et (1 he

abOVG-”@@%p@ﬁ@ﬂnéiéSUfﬁﬁIe®UQ@§ frerned om t breakomeorent i aned i pes support
menber si [ 0010 .
accommodated in a front end portion of the body c¢ylinder,
and a retreat drive mechanism is provided for gradually
retreating the pipe-shaped lead guide supported by the pipe
support member into the body cylinder in conjunction with
rotational drive operation of the rotor which constitutes
the rotational drive mechanism.
[6009]
In a preferred embodiment in the mechanical pencil
with the above-mentioned arrangement, the above-mentioned

retreat drive mechanism 1is provided with a rotation

limiting means for limiting rotation of the above-mentioned

pipe



In this case, the above-nentioned first screwis constituted by an external
screw formed at a front end portion of the above-nentioned rotor, and the

above-nmenti oned second screw is constituted by an internal screw fornmed at
an inner periphery of the above-nentioned pi pe support menber. [0011]

In addition, the q%oye-nentioned rotation Iiniﬁiﬁq neans is copstituted by
a baM SHEFET T BT heli® af ong°t ARV ExT &I 28i FEcEilof "4t an* Plinef perFiphery of
t he above-nenti oned body cylinder and a groove forned al ong the axial

di r ect Borawn frrecabovetirentboved It pelisugport twenberde and d hesecond

- above-nentioned groove is engaged with the above-nentioned rib so that the

above- geRtd,oned:- phpe SUPPeLL JRIel : FRY dmve oW If-fhe cdal rdirect i on
[ 0012] Further, in the preferred enbodi nent as descri bed above, it

is desirable tg@ forwﬁrd ngxp nt_ of thﬁ' abq¥eanentioned ghuck al l ows the
above- Aenti"of& %Pﬁ&es PPorC TERSET® VIRT Eh -8 Bt Sudht SHtC Abut MEAE Wi th a
front end portion of the above-nentioned chuck to nove forward by rel easing
t he t heedded engagenent between the above-nentioned first screw and the
second screw. [0013]

[G010]

In this c¢ase, the above-menticned first screw is
constituted by an external screw formed at a front end
portion of the above~mentionad rotor, .and the
above-mentioned second screw i1is constituted by an internal
screw formed at an inner péxiphery cf the above-mentioned
pipe support member.

[0011]

.In additicn, the above-mentioned rotation limiting
means 1s constituted by a bar-shaped rib formed along the
axialdir@ctionatemlinnerperipherycﬂftheabove—mentioned
body cylinder and a groove formed along the axial direction
in the above-mentioned pipe suppert member, and the
above-mentioned grocove is engaged with the above-mentioned
rib so that the above—mentionecﬁpipe support member may move
cnly in the axial direction.

(0012]
Further, in the preferred embodiment as described

above, 1t 18 desirable that forward movement of the



Further, in another preferred enbodi nent in the above-nenti oned nechani cal
pencil, the above-nentioned retreat drive mechanismis provided with a
rotation transm ssion neans for transmtting the rotational drive operation
t he above-nentioned rotor to the above-nenti.Oned pi pe support nenber, a

first screw formed on the abhove-nentioned_pi upport. r si.de, and a
second®8R/&W T HF ealBay Sﬁﬁég%d%ﬁ ?WFhe“gbovggﬁéﬁfﬁgﬁéﬁg$g?§t ééggw and
formed on the above-nentioned body cylinder side. [0014] In this
case, Bheraboyearentionkdchi st bsereww:tslpsRsBRedn by af ekt éFRAIC screw
formed at an ou,,er periphery of the above-nentioned pipe support nenber,

and t henabexe-1esti ered 1seCcOPE vSChewm § SogerstdH s dtby matd Nt erpalrdscrew
formed at an inner periphery of the above-nentioned body cylinder. [0015]

transnjssion peans is constituted by the bar:sh ri d al.gng the
axialn%yrecﬁ?g§a59j¥%e %ggnt-ghéﬁiﬁ%éoné% %Sggggg-neﬁFﬁgﬁgglrokgg and the
groove fornmed along the axial direction in_the above-nentioned pipe support
menber 2> g -t bbe e dneht ¥ 9hed Sy | 8ndndaded 9WF PRt K€ BDdve- ment i oned
groove so that the rotational drive operation of the above-nentioned rotor

may be tpansmtted to the above-nentioned pipe support menber. [0016]

Further, in ancther preferred embodiment in the
above~mentioned mechanical pencil, the above-mentioned
retreat drive mechanism 1is provided with a rotation
transmission means for transmitting the retational drive
operation of the above-mentioned rotor to the
apove-mentioned pipe support membesr, a first screw formed
on the above-mentioned pipe suppert member side, and a second
screw threadédly engaged with the.above—mention@d first
screw and formed on the.above—mantioned body cylinder sidse.

[0014]

In this case, the abeove-mentioned first screw is
consﬁitutedkwfanexternalscrewfbrmedateﬂlouterperiphery
of the above-mentioned pipe support member, and the
above-mentioned second screw is ceonstituted by an intexnal.
screw formed at an inner periphery of the above-mentioned
pody cylinderx.

[0015]

In éddition, the above-mentioned rotation



Further, also in the above-nentioned preferred enbodinent, it is desirable
that forward novenent of the above-nentioned chuck allows the

abov' eMent i oned pi pe support nenber which is brought into abutnent with the
front end portion of the above-nentioned Mick to nove forward by rel easing
t he threaded enga nt. bet ween t - ioned firs nd the
secondégéfgﬁﬁlf%bggr%eans E%hQ¥H2§E?Eg¥%han ) ?%%hliééfépéggﬁggggginent in
the rotational drive nechanismas described above, the above-mentioned

rot at i baAMaG iadkomechafi smiss FHovEaEd WM B & SHriAghél §ch Ahetuaing a

bi -directional rotation nmenber which is rotationally driven

bi - di rget izonal d o+ B-eeRjtunat 4 ONrwittdy rethd eah coperad v Ontby e ar bhing
pressure applied to the above-nentioned witing | ead and forward 7

novene by rel easi.ng t.he it e o .coid . spring i s wound
aroundgéﬁdi%%%%?s%%ﬁgcg d%%fﬁ%hP?%%e §%ﬁﬁafﬁggﬁﬁ%%§%ir%%§%i5%ﬂ%§§%gr and
the above-nentioned rotor, conmes into pressure, contact with baoth (the
above- FeREicGheda B - dilYect P OHEI 110t at PBR Ineber * an¢ 1S 8Hove- tent 8ned
rotor) by nmeans of rotation in one direction of the above-nentioned

bi - di r epbivenalet©f ahkan merheret osbr angwitt tidtes r otatkodanoperd@tion in the
above-nentioned one direction fromthe bi-directional rotation nenber to
the ro caneel st Qves pent.i antact, wiih:path of
then15§8%ggﬁgﬂé q?%t%??oﬁgfﬁgiﬁ%egfggﬁgﬁfggg%ﬁgﬁH%? gth'?ﬁgE%%-ﬁeﬁgioned

bi -directional rotation nmenber 3Q that the transm ssion of the rotational
oper at F&n tilyf t3eC B8 ABL IdrUeR F oA FonT tRE°HI - §i5®etFonal rotation menber to
the rotor is stopped. [0018] In this case, it is desirable that the
above- neatii@ried rotational drive mechanismis further provided with a
second spring clutch including a second coil spring which is wound around

and covers aFQ?@h%QIa“d¥€§m”9%rEHE%thgb%Q%l%éH%EBQQ%d'ﬂ%é&er@bhows

rotational operation of e above-nentioned rotor as pressure contact with

t he above-nentioned non-rotatin nmber and the above-nentioned rotor is
r el easBHORRER S e aboye- Foh 5?% thag xorwar§ movement oI £8%

above-menticned chuck allows the abové-mahtioned pipe
support member which is brought into abutment with the front
end portion of the above—mentioned chuck to move forward
by releasing the threaded engagement betwaen  the
above-menticned first screw and the second screw.
00171

On the other hand, in a preferred embodiment in the
rotational drive mechanism as described above, the
above—mentionedrotationaidrivemechanimnisprovidedwith
arspring clutch including a bi-directional rotation member
which isg rotationally driven bi-directiocnally in
conjunction with retreat operation by the writing pressure
applied to the above-mentioned writing lead and forward

7



bi -directional rotation nenber is in rotational operation in the
above-nenti oned one direction, cones into pressure contact with both the
above-nmenti oned non-rotating nenber and the above-nentioned rotor when the
above- nenti oned- bi - directional rotation nenber is in rotational operation
inth t r.o I |..qperation
of tha"aBey SRt Sned=rarer Crobior e Bl PR e R A R eene Aet err ed
enbodi ment in the above- nentloned rotational drive mechani sm the r ot or

whi ch Ehshi t bEesWPHECr oRACIUGHAI adtd ve& HiEehani Shfi s2PeFfed 4 hE 6°1RE shape
of aring, firs ana second camfaces are respectively fornmed at one end
face ang-anotheri endlif acet of itthe mekdred nzany axhal dbbeet-modntandeti rst and
second fixed cam faces are provided mhich are arranged on the :
above- ggnéeoneq¥ggg¥ cygkqger gg%u gtaege t@et%bogﬁﬂﬂentyo d first
and secon aces respect e above-Tient | oned first camface in
the ring-shaped rotor is braought |nto abutnent with and neshed mnth t he
above-FRAVEOAEH F1¢38f i kbadéamTace By re?taat BpeFEIIGT ofi chethe

above- nenti oned chuck by way of the above-nentioned witing pressure, and

t he sedlondecarmarftacen &d thecabove-meatsonBd ¢t agishapadonotdrr ¢ st hoaught
into abutnment with and nmeshed with the above-nenti oned second fixed cam
face nyrﬁh%a%'d!ﬂvéhﬁe%%‘églé@“&%‘% é’\‘ftﬁbﬂ%tpr SHEe ARt 1he . segond cam
face on the above-nentioned rotor side and the above-nentioned second fi xed
cam face are arranged to have hal f - phase shifted relationship with
respaﬁr?BSgﬁetQﬁﬁhEBFaéhﬁﬂﬁ?nOPﬁéﬁbﬁ%P difr 65 oRPPH A G uaPF6A where
theirst camface on the above-nentioned rotor side is neshed with the
above-ameat tdamed: fiost firioxed tanbpface,r and: the if irst atamT acenioart he
above-nentioned rotor side and the above-nentioned first fixed camface are

arranqggggggpgye éﬁ@ @éﬁEep@ﬁéﬁeSQbE%%Qﬁﬁ££€Eb0ﬂ§PkﬂmMééuréQ§9§95cE0 one
tooth of the camin the axial direction in a situation ' Wiere.the second

cam face on the ab ntioned rotor side is, hed th f. .

OV TEnR e TG Fl g St ncl  Hree T BF T | VR OV F 66301
According to the nechanical pencils with the above-descri bed arrangenents,
si nce 4% “fheprovddednnnth dried r ptrdatr «f t venmelc hapt s mifoor mretipeat sng t he

pi pe support menber into the body cylinder gradually by neans of rotational

drive foscer@le tiesf 849k siiONEF ditheCtd ONa WRIGI: 1 Sopbt-aines byn Wehki ng
operation, it operates so that a pipe-like |ead guide may al so retreat

graduallg as_ the |t|ngrleadq|s abraded acggrdlng)to the %Q%Eengh

operatlon af 8For'e " sTheld a're &t V6 T T13Fence “Can be M nr i zed

the rotor i1s stopped.
[0018]

In this case, it is desirabl@ that the above-mentioned
rotationaldriven@chaniwnisfurtherprovidedwithaasecond
spring clutch including a secend coill spring which is wound
around and cCovers a non~rotating member and the
above-mentioned rotor, allows rotational operation of the
above~menticoned rotor as pressure contact with the
above-mentioned non-rotating member and the

above-mentioned rotor 1s released when the above-mentioned



between an anount of abrasion of the witing | ead and an anount of retreat
operation of the pipe-like |ead guide while the witing proceeds, it is
possi bl e to considerably reduce occurrences of the | ead breakage caused by
excessive projection of thewitingleadprojecting fromthe | ead gui de and
contacl between the tip portion of the pipe-like |ead guide and the paper
sur f acki HoAgctonal Fiftdher $DdUETES & he® f oF war B2 rovéeht © Bf Y e Chuck
according to the knock operation, the pipe support menber which is brought
i nto abut ment aiddhe thenfariante @ndn podtiizan: of ot he cab@se-inent | pned schuck

rel eases the threaded engagenent between the first screw and the second
screw and .i.s.myed,f gryar g. eﬂ}lg:sovét—m'e%ﬂoéz?égl ﬁoEQrfo%aalﬂ%E theyo) ection
operation of the pipe-like l'ead guide, sinultaneously wt ?he I nchi ng
operation of the witing lead. At this tine, bxmg¥ of the above-nentioned
oper at FBA, TR 08T BrRE TP PRVt the W T ng eﬁﬁ’Of“"’r@o"rﬁl%]flEéflﬁpr?gCE or the
| ead guide fromcontacting the paper surface, even if the anount of

pr oj ecbiieniiofe ¢ heohedd day: aneoknonekbeperiat i on rstiendcreasedopFherefore, it
is al so possible to contribute to prevention of reduction in witing
efficiency: Dy performng f1equent,kpack gpenatiions, [[Q022ktops the
Furthernore, according to the nechanical pencil in accordance with

enbodi nents of the present invention, g means of the rotational action in
one di F 8EROIP¥F Lt AE Sdlsovel et oried ¢ égﬁTq?%%thPFﬁndmﬁﬁﬁd‘can be
rotationally driven in the sane direction. Therefore, it is possible to
prevent [EAéiriting l.ead frombeing |locally abraded according to the
progress of the witing and to solve the problemthat the thickness of a
drawn |ine and the.bol dnessOfcithe dyawsddnes mymebange rhadly, BRIEF
DESCRI PTI ON OF THE DRAW NGS

above-mentioned rotational drive mechanism, the rotor which
constitutes the rotaticonal drive mechanism is formed into
the shape of a ring, first and second cam faces are
respectively formed at one end face and another end face
of the rotor in an axial direction, énd first and second
fixed cam faces are provided which are arranged on the
above-mentioned body cylinder side so as to face the
above-mentioned first and second cam faces, respectively,
the above-mentioned £irst cam face in the ring-shaped rotor
is brought 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 préssure, and the second cam face in the
above"menﬁioned ring-shaped rotor is brought into abutment

with and meshed with the above-mentioned seceond fixed cam



[ 0023] FIG 1 is a perspective view showng a first half part,
partially broken away, of a first preferred enbodi nent of a nechani cal
pencil in accordance with the present invention in which a base is
separated froma body cyli nder FIG 2 is a sectional view show ng
t he f| di_vided_in _an X|aI dir s a

secti on%Fe\r}? rS\tﬁASSrJflélrglﬁ F %P&tv%am?nbérotne ad-af %C}é S“raehgémﬁl ch

intersects perpendicularly to (at 90 degrees) one in the state as shown in
FIG 2thflGeprnd aasefeirenaln vilesy @bpvgxm&mﬁrﬁ%@eépéﬁétmbnswer éffleating a
pi pe end gradually while the witing proceeds. FIG 5 is a sectional view

for exphai ARG dN=ntioned second fixed cam face are arranged to
have a half-phase shwfted 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 1is
meshed with the above-mentioned first fixed cam face, and
the first cam face on the‘above—mentioned rotor side and
the above-menticned first fixed cam face are arranged to
have the half-phase shifted relaticnship with.resﬁect o
one tooth of the cam in the aXial direction in a situation
where the second cam face on the above-mentioned rotor side
is meshed with the above-mentioned second fixed cam face.
EFFECT OF THE INVENTION
(002017
According to the mechanical pencils with the
above~described arrangements, since it 1s provided with the
retreat drive mechanism for retreating the pipe support
member intco the body cylinder gradually by means of
rotational drive force of the rotor in one direction which
is obtained by writing operation, i1t operates so that a
pipe-like lead guide may alsoc retreat gradually as the
writing lead is abraded according to the writing operation.
Therefore, since a relative difference can be minimized

10



operation, followng FIG 4. FIG 6 is a perspective view show ng
the first half part, partially broken away, of a second preferred

enbodi ment of the mechanical pencil in accordance with the present
invention in which the base is separated fromthe body cylinder.

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

the axP&r"“GiSTect oRmCRFG B° i P& dperdpetti Ve Vi B SAOW ng ¥ hedFicr st™ hal f
partially broken away, of a third preferred enbodi nent of the nechani cal
penci | amnuaccof danceswitt hp the tpraes erdt theventieoerl i e il ch ogtheldhase lies
separated fromthe body cylinder. FIG 9 is a sectional view show ng
the firgt paktipart . sidalacly; dividedsinphhe :axial, di §6eLbAN- requce

cccurrences o©f the lead breakage caused by excessive

projection of thewriting leadprojecting fromthe lead guide

and contact between the Tip portion of the pipe-like lead

gulde and the paper surface.

[0C0z21;

Further, due fTo the forward movement of the chuck
according te the knock operation, the pipe suppori member
which is brought into abutment with the front end portion
cof the above-mentioned chuck releasss the ‘threaded
angagement between the first screw and the second screw and
is moved forward. Thus, it 18 possible to realize the
projection operation of the pipe-like lead guide,
simultanecusly with the inching operation of the writing

1 At this time, by way ¢of the above-mentioned operation,

P

L

a

b

T is possible to prevent the writing lead from breaking
or the lead guide from contacting the paper surface, even
if the amount o projection of the lead by one knock operation
is increased. Therefore, it is also possible to contribute
to preventicn o©of reduction 1n writing efficiency by
performing frequent knock cperations.

(00221

11



FIG 10 is a schematic view for explaining, in order, rotational drive
operations of a rotor enployed in ermbodinents as shown in FIGS. 8 and 9.
F][ G 11 is a schematic view for explaining the rotational drive operations
of the rotor, following FIG 10. DESCRIPTI.ON OF REFERENCE NUI\/ElRAL.S AND

SI GNS [ 0024] Furthisapra ?ﬂ'i nBEFCTEANIpAER (N Rechantcal peheil in

accordance with embodiments of the present invention, by
means of the rotaticnal action in one direction of the
above-mentioned rotor, the writing lead can be rotationally
driven in the same direction. Therefore, it is possible to
prevent the writing lead from being locally abraded
according to the 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a perspective view showing a first half
part, partially broken away, of a first preferred
embodiment ©f a mechanical pencil in accordance with the
present invention in which a base is separated from a body
cylinder.

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

FIG. 3 is a sectional view showing the first half part
divided along a plane which intersects perpendicularly to
(at 90 degrees) one in the state as shown in FIG. 2.

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

Fre. 5 is a secticnal view for explaining the

operation,

12



2: lead case 3: chuck 4: clanp 5: rotor 5a: rib 7: pipe end 8: pipe support
menber 8a: groove

following FIG. 4.

FIG. 6 is a perspective view showing the firet half
part, partially bDpbroken away, of & second preferred
embodiment 0f the mechanical pencil in accordance with the
present invention in which the base 1s sepzarated from the
body cylinder.

FIG. 7 1s a sectional view showing the first half part
similarly divided in the zaxial direction.

FIG. 8 is a perspective view showing the first half

i

, partially broken away, ¢f a third preferred embodiment

cb

e
o

Fh

of the mechanical pencil In accordance with the present
invention in which the base 1s separated from the body
cylinder.

-

IG., & is a section

1y

ol

1l view showing the first half part
similéﬁiy divided in the axial direction.

FIG. 10 is a schematic view for explaining, 1n order,
rotational drive operations of a rotor employed in
embodiments as shcwn in FIG3. 8 and 9.

11 1is & schematic view for explaining the

rry
]
)]
-

rotaticnal drive operations of the rotor, follcocwing FIG.
1GC.

DESCRIPTICGN OF REFERENCE NUMBERALS AND SIGNS

[0024]

1: body cyvlinder

i3



8b: groove 10: witing |ead 11:

menber 15:

upper cam formati on nmenber 16: | ower

return spring 14: bi-directional rotation

cam formati on nenber 17

spring nmenber 18: coil spring (first spring clutch)

1A:

base

rib

2: lead case

3: chuck

4: clamp

5: rotor

5a: rib

7 pipe end

8: pilipe support member

Ba: groove

8b: groove

10: writing lead

11: return spring

1l4: bi-directional rotation member

15: upper cam formation member

16: lowsr cam formatibn member

17: spring member

18: coil spring (first spring clutch)
19: non-rotating member

27 coll spring (second sgpring clutch)
23: second screw

24 screw formation member

25 first screw

31: first screw

14



19: non-rotating menber 21: coil spring (second spring clutch) 23: second
screw 24: screw formati on nenber 25: first strew 31: first screw 32:
second screw

32: second screw
36: rotor
37: upper cam formation member
38: lower cam formation member
40: torguse canceller
EEST MODE FOR CARRYING OUT THE INVENTION
i0025]
Hereinafter, a mechanical pencil in accordance with

the present invention will be described with referesnce to

[t

the preferred embodiments shown in the drawings. FIGS.

- 31

]mi
font

ustrate a first preferred embodiment of the mechanical
pencil in accordance with the present invention. FIG. 1
shows a first half part of the mechanical pencil and is a

perspective view, partially broken away, in which a base

G}

1s separated from a body cyilinder. FPIG. 2 is a sectioconal

m
Fh

view showing th first half part divided in its axial
direction. IG. 3is a sectlional view showing the first half
part divided along a plane which intersects perpendicularly
to (at %0 degrees) one 1in the stats as shown in FIG. 2.
[002¢)
In addition, structures of the respective parts in
which like parts are given like reference signs will be

o~

described by means of reference signs. Each drawing to be

h

explained below 1s 1llustrated where some refarence

15



36: rotor 37: upper cam formati on menber 38: |ower cam formation menber 40:
torque cancell er BEST MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0025]

Herei nafter, a nmechanical pencil in accordance with the present invention
will be described with reference to the preferred enbodi nents shown in the
drawings. FIGS. -3 illustratea first preferredenbodi nent of the mechani cal

penci | N sdcco? dakge Withe P he priesieht O feem i 9anIFIcG shewsdrawitst hal f
part of the nmechanical pencil and is a perspective view, partially broken
away, inowhiigh a base is separated froma body cylinder. FIG 2 is a
secti onal
Reference numeral 1 dencotes the body cyvlinder which
constitutes the exterior. A c¢cylindrical lead cass 2 is
coaxlally accommodatad in the above-mentioned body cvlinder
1l at its axis portion. A chuck 3 is connected with a tip
portion ¢of this lead case 2. A tip portion of this chuck
3 is divided into a plurality of segments, and the divided
tip segments are mounted sc as to loosely fit in a clamp

4 which 1s formed 1in the shape of a ring. The

above-mentilioned ring-shaped clamp 4 is accommodated within

=

g tip portion of a cylindrically shaped rotor 5 which

o
6]

arranged so as to cover a periphery of the above-mentioned
chuck 3.
100287
in this preferred embodiment, & base 1A which
constitutes a part of the body cylinder 1 1s attached to
a front end portion of the above-mentioned body cylinder
1, and a pipe end 7 which projects from this base 1A fto
function as a iead guide i3 provided. An end porticon of the
above~menticned pipe end 7 1is fitted within a tip portion
i a pipe suppori member € lccated in the above-mentionsad
base 1A.

(00291
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view showi no the first ha part divided in its axial direction. FIG 3 is a
sectional view showing the first half part dividedal onga plane which
i ntersects perpendicularly to (at 90 degrees) one in the state as shown in
FIG 2. [0026] In addition, structures of the respective parts in
which |ike parts are given |ike reference signs wll be described by neans
of reference’ 5% gAS§CEACHE B ARIAG L BE EXpIRR nedtBElew i% 1§ dstitted where
sone reference 15

whose diameter increases towards 1lts rear end portion side

and whose cylindrical portion i1s integrally formed in the
shape of a stalrcase. A holder chuck 9, made of rubber, in
which a through hole is formed at its axis portion, is
accommodated within the inner periphery on an attachment
side of the pipe end 7. According to the above-mentioned
structure, a linear lead inserting hole 135 so formed as to
pass through the pipe end 7 from the lead case 2 via the
chuck 3. A writing lead (refill lead) 10 1ls inserted into
the lead inserting hole.
(0030}

A return coll-spring 11 ig arranged at a space between
the above-menticned rotor % and chuck 3. In additicn, one
end portion (rear end portion) of the above-mentioned return
spring 11 is in abutment with a front end face of the
above-menticned lead case Z and ancther end portion {(front
end portion) of the above-mentioned return spring 11 is
accommodated 1n engagement with an engagement portion
formed to project annularly in the rotor 5. Therefore, the
chuck 3 1in the rotor b 15 biased so that it retreats by action
of the above-mentioned return spring 11 or so that the chuck
3 grasps the writing lead 10.

(0031

[



nunerals are suitably omtted depending on the drawl. [0027]

Ref erence nuneral 1 denotes the body cylinder which constitutes the
exterior. Acylindrical lead case 2 is coaxially accormmobdated in the
above-nentioned body cylinder 1 at its axis portion. A chuck 3 is connected
with a tip portign_of 1s_lea e 2, A Ll tion of .thi h, 3is
di vi ded int 691a Lf)l%urma ?%%Illé]gageg)r?eqﬁfsls} %H w%hgrg%%%egr%ﬁhge%nﬁgggare
mounted so as to loosely fit in a clanp 4 which is forned in the shape of a
ri ng. XTRE asve iiehPilofied® rihgc shaped  BPanphavins dédeimodatéd ¥ $hfn a tip
portion of a cylindrically shaped rotor 5 which is arranged so as to cover
a per zpherycefr thel above:-senti orted whtgks 3L i@O28]1 is cardinethistpreferred
enbodi ment, a base LA which constitutes a part of the body cylinder 1 is

attached to.end pontion Of ;Lhe; abaves nentioned body, cyldpder, ;s nqer
1. “The tip portion of the chuck 3 projects from a clamp 4
o cancel a grasp state of the writing lead 10. With

cancellation of the above-mentioned knock operation, the

lead case Z and the chuck 3 retreat 1n the body cylinder
1 by the action of the return spring 11l.
[0032]

As described above, 1n a situatlon where the tip

=

portion of =& cnuck 3 projects frcom the clamp 4, tThe
above-mentioned writing lead 10 is temporarily held by an
inner periphery of the holder chuck 9. In this situation,
the chuck 3 retreats and its tip portion is accommodated
within the abkove-mentiloned clamp 4. Thus, the chuck 3
causes the writing lead 10 to be in the grasp state again.

ing lead is graspesd and released

ot

In other words, the wri

when the chuck 3 moves back and forth by repeating the knock

B

operation ©f the above-mentioned knock bar, so that the
writing lesad operates to inch forward from the chuck 3
stepwise.

[(0033]

}.J
w3
g
bl
6

As shown GS5. 2 and 3, an outer periphery of in

18



and a pipe end 7 which projects fromthis base to function as a | ead gui de
is provided. An end portion of the above-nentioned pipe end 7 is t-ed.
within a tip portion of a pipe support nenber 8 |ocated in the
above-nenti oned base 1A. [0029] The above-nenti oned pi pe support
menber 8 is formed whose diameter increases towards its rear _end portion
si de antf WiHoseSEyP T ndr Fcal Opsrtiont 8Tt egtlab Fy fof med“ TRt he %ﬁg{ﬁe of a
staircase, A holder chuck 9, made of rubber, in which a through hole is
formed: atond¢shaxi sapokt kormaseaccohmpdated wd hi nndhe ennerepectphery on
an attachment side of the pipe end 7. According to the above-nentioned

Structdrg, ' R+l gad-d ReskLi-ng; hal & is, sonhonned as, 49 pasgnthrough the
pi pe éﬁ&“7:??%%?$%eylead case %tvia t he é%ﬁckns. A mmit?ng Ieadﬂ(refil
|

l ead) 10 is.inserted_into tpgb egd insprtihg hol e.. [00301 _ ., return
coi | - SptingtENSS & Périged at®a Spdéé et Ween* Civé ahiov el WeRfronéd “Fot or 5
and chuck 3. In addition, one end portion (rear end po ion) of the
above-sentfoned ketern sprd igndlci sdiimeabut aeatl wictthe @l $nontmbnd fldce of

t he above-nentioned | ead case 2 and anot her end portion front end portion)

of the,abeye-nnt iconed 4 eteurn: sAK jacoonpoda ed it £ngagenent W thran
engagenent portion formed to project annularly in the rotor 5. Therefore,
the chuck. 3, in the rotor is, biased.so that it retreats . action.of the

abovefﬁﬁh%?éﬁggI%ﬁ%ﬁﬁagﬁgi g 11°8r 4o that fhe Thue 63C6a§§bsr%ﬁ3%Mﬁting
| ead 10. [0031]
body 13,
(0034}

As shown in FIG. i, a first cam face l4as 1s formed at
one end face (rear end face) o©f the above-mentioned
bi—directionai rotation member 14, and a second cam face
i4b is formed at another end face (front end face) of the
bi-directicnal rotation member 14. In addition, the
above-mentioned first cam face 14a and second cam face 14b
have formed sawtocoth-shaped cams continucusly along the
annular end faces, respectively.

r0o3s!

On the other hand, the upper cam formation member 15
formed cylindrically i1s attached in the body cviinder 1 on
a rear end side of the above-mentioned bi-directiconal
rotation member 14. A fixed cam face (alsc referred to as

“"first fixed cam face"™) 1ba i1z formed at a front end portion

of the above-mentioned upper cam formation member 15 so as

19



In the nmechani cal pencil shown in the draw ngs, when knock operation of a
knock bar (not swhich is disposed at a e _ end portion of the body cylinder
1 is carried out, theabove-nentionedl eadcase2advances in the body cylinder
1. The tip portion of the chuck 3 projects froma clanp 4 to cancel a grasp
state of the witing |lead 10. Wth cancell ation of the above-nentioned
knock opera&ien,thhe Jieadlt casen 2 fand t hd achiiok 3h e etateat e F nethe dyoely
cylinder 1 by the action of the return spring Il. [0032] As
descri bed ;aboves ibR-a sibuatiion, Whekset-he 41 p portion of a chuck 3 projects
fromthe clanp 4, the above-nentioned witing lead 10 is tenporarily held
by an izﬂ%%ﬁﬂeriphery of the holder chuck 9. In this situation, the chuck 3
retreat ndits tip portion is acconmmopdated within the above-nenti oned
clanp 4. Thus, the chuck 3 causes the witing lead 10 to be in the grasp
state agai n. FERtHEer avordsincie aid td agekreadn § graspédrandniet eaked when
the chuck 3 noves back and forth by repeating the knock operation of the
above- menticonede kneek s, nsat hatl thewsi tii ng: kead coper at s @ 4 neh. forward
fromthe chuck 3 stepwi se. [0033] As shown in. FIGS. 2 and 3, an outer

eri phery of ;i center. of_the ve-nmentioned, rotor.5 is .forned to
Eave a§§§%§ zﬁgTaﬁaged?g§%ﬁé?ﬁ'es%%%%&l%ﬁ?“ﬁgﬁ?%ﬁb% el r6for B3
rotatably accommodated in a cylindrical body 13 which constitutes a part of
bi - di r Eetiddndl Mt APFEN ‘rentierc to et 86t cPer thr dat e¥ L sandethered to
bi-directional rotation menber 14 which is fornmed cylindrically is fitted
ont o ansoUtsercqed i phery! subst antial)l v d5 { hefeenter 0f the ewldmdideal body
13.

portion in the axial direction so as to face the second cam
face 14b in the above-menticned bi-directional rotation
member 14.
00373

As for the above-mentioned first fixed cam face 1ba
and the second fixed cam face 16a, the sawtooth-shaped cams
are also formed continuously along the annular end faces,
respectively., A pitch of the respectively arranged cams is
the same as that of the respectively arranged cams of the
first cam face lda and the second cam face 14b formed in
the above-menticned bi-directional rotation member 14. In
addition, 2 rotational action of tThe bi-directional
rotaticn member 14 by means of the first and second cam faces
14da and 14b which are formed in the above-mentioned
bi-directicnal rotation member 14 and the above-mentioned

first fixed cam face 1%& and second fixed cam face 16a will

20



[ 0034]

As shown in FIG 1, a first camface 14a is forned at one end

face (rear end face) of the above-nentioned bi-directional rotation nenber
14, and a second camface 14b is fornmed at another end face (front end
face) of the bi-directional rotation nmenber 14.1n addition, above-nentioned
first camface 14a and second cam face 14b have fornmed sawt oot h-shaped cans
conti noeusige albhgdt he: abmubad ek ¢aces, respectively. [0035] On

t he ot her

hand, the upper cam formation nmenber 15 formed cylindrically is

attachedpipnghe body cylinder 1 on a rear end side of the above-nentioned
bi -directional rotation nmenber 14. A fixed camface (also referred to as

"first

fixed

cam face") 1bha.s .for at_a front end portion of_the
above-nentio%%dgh885r1§aﬁﬁfjrhﬁ&f%ﬂyg%hbeﬁelﬁe§5 58¢ Egrﬁéfént%% #7st cam

face 14a in the above-nentioned bi-directional rotation nmenber 14. [0036]

above-mentioned upper cam formation member 15 formed
cylindricaliy 1s inwardly bent towards the above-mentioned
lead case Z which is arranged axially. A coil spring member
17 is provided in a space formed between an inner suriace
of the thus bent upper cam formation member 15 and the rear
end portlien of tThe cylindrical body 13 which constitutes
a part of bi-directicnal rotation member. It is arranged
that the above~menticned zpring member 17 acts to bias
forwarad the above-mentioned cylindrical body 13, and the
above-mentioned rotor 5 and the chuck 3 etc. are pushed by
the above-mentioned cylindrical body 13 which is subjected
to this bias force, so as To move forward.
[0038]

On the octher hand, és shown in FIGS. 2 and 3, the coil
spring 18 i1s weound around and covers the ocuter periphery
formed to have the somewhat lager diameter in the center
of the above-~mentioned rotor 5 and the cuter periphery of
the front end portion of the cylindrical body 13 having

mounted the bi-directional rotation member 14 o

-]

s
o

-

periphery. A spring clutch (hereinafter, also referred to

[

[

as "first spring ciutch" and indicated by the same reference

21



Further, a cylindrical |lower camformation nenber 16 is nounted on the body
cylinder 1 side so as to face the second camface 14b in the
above-nentioned bi-directional rotation nenber 14, and a fixed cam face
(also referred to as "second fixed camface") 16a is forned at the rear end
portion in the axial direction so as to face the second camface 14b in the
above-mgheireded hit i E e€bitofdle rotati 6 mEnber 8 [ 0037 Ass foruthe by
above-nmentioned first fixed camface 15a and the second fixed cam face 16a,

the sawtootRcshapesheanmsear e @l sadt-arded woati naQusde at ongrt e anpnul ar end

faces, respectively. A pitch of the respectively arranged cans is the sane

as thalhof he resge t|ve3¥ arranqu cans %f the first camface 14a and the
e 1 18,

LOnNe
second” cam ace 113 orne

[C040]

Further, a cylindrical non-rotating member 1% is
provided clcser to the front side of the outer periphery
which 1s formed tTo have the somewhat lager diameter in the
center of the above~menitioned rotor 5. As shown in FIG. 3,
a pait cf above-menticned nen-rotating member 19 is
cutwardly bent to be L-shaped 1n section so that its tip
forms & narrow protrusion 1%a. This protrusicn 1%a 1is
inserted into a groove 16k formed along an axial direction
of the above-mentioned lower cam formaticn member 16.
Therefore, it is arranged that the non-rotating member 189
cannot rotate but can move in the axial direction.

(0041]
Further, a second coll spring 21 1s wound arcund and

covers the outer periphery formed to have the somewhat lagser

=ty

diameter in the center of the rotor > and an outer periphery

of the above-mentioconed non-rotating member 19. A sprin

Lo

cluteh (hereinafiter, alsc referred to as "second spring

clutch" and indicated by the same reference numeral as that

I

or the second coil spring 21) 1s constituted by the
apove-menticned rotor 5, the non-rotating member 19, and

22



t he above-nentioned bi-directional rotation menber 14. In addition, a

rotational -action of the bi-directional rotation nmenber 14 by nmeans of the
first and second cam faces and 14b which are formed in the above-nenti oned
bi-directional rotation menber 14 and the above-nentioned first fixed cam

i ' ' il later.
{8828]% a_ an C)sve@cond fc'l)é%de asme}‘:%%% 1065;1 YV' Islprbienge%(ir_l bed i n detai at

[0042]
In additicn, in the preferred embodiment as described
above, a rotational drive mechanism in which the writing

ead 10 i1s rotated is constituted by the chuck 3, the clamp

[

4, the rotor 5, the return spring 11, the cylindrical body
13, the non-rotating member 1%, the coil spring 18 whic
constitutes the filrst spring clutch, the coil-spring 21
which constitutes the second spring clutch, etc.

[0043]

On the other hand, as shown in FIG. 1, the pipe support
member 8 accommodated in the above-mentioned base 1A has
formed an internal screw 23 at an inner periphery of a large
diameter portion on the rear end side. In additicn, in this
preferred embodiment, the above-mentiocned internal screw

23 is also referred to as a second screw. A groove (slot)

Ba is formedalong the axial direction at the above-mentioned
large diameter portion of the pipe support member 8.
[0044]

Further, 1t is arranged that a bar-shaped rib la is
formed in the above-mentioned base 1A along its inner surface
and the above-mentioned groove 8a is engaged with the
above-mentioned rib la so that the above-menticned pipe
support memder 8§ may move only in the axial direction inside

23



As shown in FIGS. 2 and 3 the rear end portion of the above-nenti oned upper
cam formation nenber 15 fornmed cylindrically is inwardly bent towards the-
above-nmentioned | ead case 2 which is arranged axially. A coil spring nenber
17 is provided in a space fornmed between an inner su arnme of the thus bent
upper cam formati on menber 15 and the rear_end portion of the _cylindrical
body 18°WhPefi Scorist i thit €5~ %€ pal P26 bi='f r'ecf ronaPFot atPoninerbércd It is
arranged that the above-nentioned spring nenber 17 acts to bias forward the
above-nent i ened coyd imen £ cah epodys €13, L andntthe rabove-fent ¢ omed riot arhes and
the chuck 3 etc. are pushed by the above-nentioned cylindrical body 13

whi ch {4 s,subj.ectad to.dbks bi asnkence,r 80;as,ta move fofwarde [QQ33

On the other hand, as shown in FIGS. 2 and 3, the coil spring 18 is wound
around. and.covers the outer periphery formed to have the somewhat |ager

i amet &7 F | AifHe Cbft 6F Sof T He" ABOVE enEromed T of bF 8 Tdnd t Re outter

peri phery of the front end portion of the cylindrical body 13 having

mount edl ¢he>--directional rotation nmenber 14 on its periphery. A spring
clutch (hereinafter, also referred to as "first spring clutch" and

i ndi cat ed byrdhensame f€f erence ramerakras that forpthe cail rspring 18) is
constituted by the above-nentioned cylindrical body 13, the rotor 5, and

t he above- pent.i o caoil spring 18. [0040] . Further, a cylindrical
non-rd%gﬁfgg”ﬁéj g?ylgj%smgygﬁgﬁédtgld%e?*f%ﬂihénf%d%?r§?8§1o?*tﬁé“%uter
periphery which is forned to have the sonmewhat |ager dianmeter in the center
of thetabofeientioned Foter 5. ASSSROWSHTEFIEL 3Crgvpdft Lef formed
above-nentioned non-rotating nmenber 19 is outwardly bent to be L-shaped in
secti afnS@ that iicdis: ity Sp f ot A8 =a MareewW poetiasi ©n H8auhdhi s protruysi on 19a
is inserted into a groove 16b formed al ong an axial direction of the

above-gg&&k%%d, 'i%ﬁi%a%% , é@%ﬂ%}r}ggﬂe& Theretare,_1L,is arfanged

that t non-rotating ne r 19 cannot ate but can nove 1n fhe axial

direction. [0041] o B i S
external gcrew 25 1s alsce referred to as a first screw. The

abové—mentioned first screw 25 and the second screw 23 are

arranged tc have the same pilitch and formed so that internal

and external diameters may be in agreement with sach other.
[0046)]

Thus, the above-mentioned hkhase 1A 1z mounted to the
front end of the boedy cylinder 1 so that the first screw
25 is threadedly engaged with the second screw 23 as shown
in FIGS. 2 and 3. In this case, in addition, the slot Ba
is formed along the axial direction at the above-mentioned
large diameter portion ¢f tThe pipe support member 8, and,
as already described, a predetermined gap 27 is formed
between the ocuter periphery of the abocve-mentioned large
diameter portion and the inner periphery of the

24



Further, a second coil spring 21 is wound around and covers the outer

peri phery fornmed to have the sonewhat |ager dianeter in the center of the
rotor Sand an outer periphery of the above-nentioned non-rotating nenber
19. A spring clutch (hereinafter, ~also referred to as "second spr clutch”
and indicated by the sane reference nuneral as that for the second coi

spri nga2tysi-sneohsbintaut ed dne t Hied above-sentvinoned r 6tIcrS 5, T heemodn-7 ot ati ng
menber 19, and 22 the above-nentioned second coil spring 21. [0042]

| n additiomqimgihe pref ehred sembadiymnt - ag deschibed ahovs, & 7 otali onal
drive nmechanismin which the witing lead 10 is rotated is constituted by
the chuck 3, the clanp_4, the rotor 5, the return spring cylindrical body
13, thkéoﬁ‘é]n-“r%?éflidﬁg‘ meftber 49, %ﬁe gbi"“IStsp??ﬁﬁwwzs\’/\hil@h CBREEFERES Tirat
spring clutch, the coil-spring 21 which constitutes the second spring
C|utch§ngﬁ@eq(ypmﬁ,the second screw 23 as one screw portion mates

the cther screw portion.

According to thes first preferred embodiment of the
mechanical pencil in accordance with the present invention
as described above, in a situation where the chuck 3 grasps
the writing lead 10, the above-mentioned rotor o together
with the chuck 3 1s accommodated about the axis in the
above-mentioned body cylinder 1 so azs to rotate. Except
when the mechanical pencil is in the writing state, the rotor
€ 1s biased forward through the above-mentioned cylindrical
pody 13 by action of the above-mentioned spring member 17.

[0048)

How, when the mechanical pencil is used 1.2. in the
case where the writing pressure 1s applied to the writing
lead 10 projecting £rom the pipe end 7, the above-menticned
chuck 3 retreats against the bias force of the spring member

17, accordingly. the rotor © and the c¢ylindrical boedy 13 as

well as the bi-directional rotaticn member 14 retreat in

T+

the axial direction. Therefore, the first cam ace 1dda
formed at the bi-directional rotation member 14 as shown
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On the other hand, as shown in FIG 1, the pipe support nenber 8
accomodat ed i n the above-nenti oned-base 1A has fornmed an internal screw 23
at an inner periphery of a large dianete portion on the rear end side. In
addition, in this preferred enbodi nent, the above-nentioned internal screw
23 is also referred to as a second screw. A groove (slot) 8a is

f or medahohgfhe laxicale sditrect Fon ab et heraiovd-hent ¢ eneliakar §é adifamst &

portion of the pipe support nenber 6. [0044] Further, it is arranged

that azbar+shapeg-pkb | 248 forprddind hemabovwe- menti onedrhase | Awbong its
i nner surface and the above-nenti oned groove 8a is engaged with the

above-pentioned 110 3 sq that the ahove- meati.oned pi pe,support, menber 8
may noveé ‘only in thé “axi al* diréction i hsi de” “the base 1A T'n other Words,

the bar-shaped rib la fornmed in the above-nentioned base 1A and groove 8a
fornedSPﬁHQR¥%¢p%osﬁbﬁoﬂﬁﬂhﬁﬁb@ﬁaé @onsty R Ut 8 Qm@ﬁ@ﬂi%ﬁth@iﬂhﬁﬁ-neans
for limting the rotation of the pipe support nenmber 8. [0045]
Furt het rer e is€f ewl beriwet $ onr peaberc 241 formed eyl i ndri eably fiss-mynted to
a front end portion of the above-nentioned rotor 5, and an external screw
25 i's Lopmed o0, 8 PELLPDALY ,0f, S 5. SCLew S oramt | on JTenber, 24, 105 - o
also subjected to the rotational action in the sanme
irection.
(0049]
As described above, when the cyiindrical body 13 is
subjected to the counter-clockwise rotational coperation,
the coll spring 18 which constitutes the first spring clutch
wound between the above-mentioned cylindrical body 13 and
the rotor 5 is coiled around the above-mentionad cylindrical
body 13 80 as to decrease in diameter. Therefore, the coill
spring 18 comes into pressure contact with the cylindrical
body 13 and the rotor 5, to transmit the counter-clockwise
rotational coperation cof the above-mentioned cylindrical
bedy 13 to the roter 5. Thus, counter-clockwise rotational
movement of the rotor 5 is transmitted to the writing lead
10 through the chuck 3.
10050

At this time, the second spring clut

@]

h oconstituted by

)

the gsecond coill spring 21 wound between the above-mentioned

26



addition,this preferred enbodi nent, the above-nentioned external screw 25
is also referred.to. as a first screw. The above-nentioned first screw 25
and the second screw 23 are arranged to have the same pitch and forned so
that internal and external dianeters may be in agreenent with each other.

[ 0046] Thus, the above-nentioned base |Ais nounted to the front end
of therbody EykhAderel nguithatathed irgnbser ew 25 isstlihweadedry émgaged
with the second screw 23 as shown in FIGS. 2 and 3. In this case, in

addi ti @punthe sliotcBaike froraed: ahang dieraxiialh d onad thHecabevernenti oned
| arge di aneter portion of the pipe support nenber 8, and, as al ready

described, a.aredeternined gar 273 foryed etween the outer. periphery of
t he above- ment’i oned ?grge di anet'ér por, U on and tharnnér peti phery of the

24 above-nentioned base | A as shown in FIGS. 1 and 2. Accordingly, the
base | fEekoutted 1o RIHeS FEERt CORD 20Tt thet Hegy: &yl Hgér 5o eRat tive first
screw 25 is threadedly engaged with the second screw 23 as one screw
porti ofcfates dthen othaficserew pomtd 0Nz sEQ04%]slide cccurs) and acts
to allow the above-mentioned rotorxr 5 to rotate
counter-clockwise,
(6051
On the other hand, when the writing pressure 1s
released, the c¢ylindrical body 13, the bi-directional
rotation member 14, and the rotor © are moved forward in
the axial direscticon by action of the spring member 17 as
shown in TIGS. 2 and 3. Therefore, as shown in FIG. 1, the
second cam face 1l4b formed at the bi-directional rotation
member 14 moves towards the second fixed cam face 16a formed

in the lower cam formation member 16. Thus, 1in this

preferred embodiment, the above-menticned bi-directional

rotation member 14 is subjected to the rotaticnal action
in the other direction (i.e., clockwise) , and the
above-mentioned cylindrical body 13 is also subjected to
the rotaticnal action in the same direction.
[0052]
As described above, when the cylindrical bedy 13 is

subjected tTo the c¢lockwise rotational action, the coil
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According to the first preferred enbodi nent of the mechanical pencil in
accordance wth the present invention as described above, in a situation
where the chuck 3 grasps the witing | ead 10, the above-nentioned rotor 5
together with the chuck 3 is accombdat ed about the axis in the

above- nent i oned body linder | so as to rotate. Except when
theneﬁﬁ%ﬁeguﬁﬁcﬁl%%ﬁlﬁQQﬁ¥%%Ft?ﬁgS@§t§l¥%e FGtorR8 it biaked ¥ orward
t ough the above-nentioned cylindrical body 13 by action of the
above-menthamed spr i ng rmenbes 17, Ji0048}1 =Mow, Tvhene £ he enechanical ipencil is
used iin the case where the witing pressure is applied towWting | ead 10
pr of eciing-Lham tiec pLpg eRd Ty Nicq Above: HRIY oned, dﬁ@ucke Letr.eats

agai nst the bias force of "t he Spring nenber , accor he rotor 6 and

t hedri cal bo 13 as .
and gﬁ% c?utch 18 raeleased. At this time, the

above-mentioned rotor 5 1s dragged by the cleockwiliss rotation
of the cylindrical body 13 and is also going to rotate in
the same direction. In this case, howsever, the second
spring clutch constituted by the second coll spring 21 wound
between the above-mentioned rotor 5 and the non-rotaiting

member 19 comes into pressure contact with the nen~rotating

%

member 19 and the rotor 5, 80 that the above-menticned rotor

5 is inhibited from rotating clcckwise.

[0053]
In addition, in The above-menticoned preferred
embodiment, by providing the first spring clutch including

in

at least the first coil spring 18, the rotational operation
of the above-menticned bili~directicnal rotation member 14
carn be carried out to reotate in one direction while the
writing proceeds. In addition te this, by providing the
second spring clutch including the second coill spring 21,
the writing lead can certainly perform the rotational
operation in one direction and it is possible to improve
reliability of coperation. Thus, 1t i1s possible to prevent
local abrasion of the writing lead according to the progress
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well as the bi-directional rotation nenber 14 retreat in the axial
direction. Therefore, the first camface 14a fornmed at the bi-directional
rotation nenber 14 as shown 25 in FIG 1 noves towards the first fixed cam
face 15a fornmed at the upper cam formati on nenber 15. Thus, the
above-ngn;%onedi i.-directional rotation nenber 14 is subjected to the

rot ati‘OnatMActi o i GHE di ¢ eRPH8R i€ Plhitrel BuRtE™ dlbeking 58XPEEAL i onal
action in this preferred enbodi nent, and the above-nenti oned cylindri cal
body 13fis dalson subjectred e thel dot ati ohat hacd r srni hitkensanehdingect i on.

[ 0049] As descri bed above, when the cylindrical body 13 is subjected
to the,ggunter-clockwi se rotational operation, the coil spring 18 which
constitutes the first spring clutch wound between the above-nenti oned
cylindrgggkdgody 13 and the rotor 5 is coiled around the above-nentioned
cylindrical "body 13 so as to decrease in dianmeter. Therefore, the coi
spring 18 cones into pressure contact with the cylindrical body 13 and the
rotor 5, to Qransmathae tanAt erbeirockw secketaticonalt operatiionrofret he
above-nentioned cylindrical body 13 to the rotor S. Thus,

count espek-ackwrse f ofiat i @paky smvenent nefa thhecpeter ;5 ds-drapsatted to the

witing |lead 10 through the chuck 3.
writing operaticn, the screw formation member 24 mounted
to the front end of the zroteor 5 ig also subjected to
rotational drive. The first screw 25 formed at the
above-mentioned screw formatiocon member 24 is threadedly
engaged with the second screw 23 formed at the
above—meﬁtioned pipe support member 8, and 1t 1s arranged
that the above-mentioned rotation limiting means allows the
pipe support member 8 to move only in the axial direction.
(00557

Therefore, being subjected to the rotational drive
operation of the rotor 5, the above-mentioned pipe support
member 8 operates so that the pipe end 7 supported by the
above-mentioned pipe support member may be retreated
tewards the body cylinder gradually. In other worcs, a
retreat drive mechanism for retreating the pipe end 8 towards
the body cylinder gradually is constituted by the rotation

d

]
]

limiting means including the above-mentioned rib la

groove Ba, the first screw 25, the sescond screw 23, etc.



[ 0050J At this time, the second-spring clutch constituted by the
second coil spring 21 wound between the above-nentioned rot.or.5 and the
non-rotating nenber 19 is subjected to the counter-clockw se rotational
operation of the rotor 5 and the coil 'spring 18 is rewound and increases in
di aneter. Therefore, the pressure contact between the rotor 5 and the
non-rota@Ph§lmenber 19 is released (a slide occurs) and acts to allow the
above-nentioned rotor 5 to rotate counter-clockw se. [0051] On the
other hand, mhep.theawsi ti Bgepressu:e isineheases dhereyliordrircalhdody 13,
the bi-directional rotation nenber 14, and the rotor 6 are noved forward in

the axjial _direction b tion of spLi ] 17, a | 4GS 2
and S.aQﬂgFe &FgFlggeﬁh%%ﬁﬁTF I%%Dg? @ gﬂggggn %@é%gFaggﬁ?%%nf%?ﬁgd at the
bi -directional rotation nenber 14 noves towards the second fixed cam face
16a forhed PR He dG\Weie tath FEiret iTOH mehber NE6 P \THIRS PN t Af's Cpréter r ed
enbodi nent, the above-nentioned bi-directional rotation nenber 14 is

subj ecteddteq trhes r ot aki opddovactd oniknattherot heeréi rect iphpéi sepport

cl ockwi se), and the above-nentioned cylindrical body 13 is al so subjected

to th%n%ﬁk%%i%nﬁgsaﬁgkggégﬁn%gﬁraa@EIQﬁ{ {ionit[995gksxnned th%%:Q§§Crib6d

above, en the cylin y 13 is subjected to the cl ockw se

rotational action, the coil o . , ‘ , o :
end position of the writing lead 10 in this situation 18

indicated by 8, and the writing lead 10 is shown_for
comparison in FIGS. 4 and 5 remaining in the end position
S without abrasion.

[(0057]

In an initial situation as shown in FIG. 4(A), the pipe
end 7 is located a distance tl away from the end position
8 where the writing lead is. The above-mentiocned retreat
drive mechanism is operated by the rotational operation of
the above-mantioned rotor while the writing proceeds, and
the pipe end 7 is located a distance t2 away from the initial
end position 8§ of the writing lead as shown 1in FIG. 4(B).
In fact, during this period, the writing lead is abraded
according the writing so that its tip portion comes closer
to the above-mentioned t2 side. Tdealily, an amount of
projection of the writing lead projecting from the pipe end
7 1s constant.

(00587

30



spring 18 which constitutes the first spring clutch is rewound and
increases in dianeter. Therefore a slide is generated between the
cylindrical body 13 and the rotor 5, and the clutch is released. At this
time, the above-nentioned rotor 5 is dragged by the clockw se rotation of
the cylindrical body 13 and is also going to rotate in the sanme direction.
In this cas€ “helver & theé Seednaespri Gyt €1 LEER SGonsth 1 Ut 68 BY 2 Hessecond
coil spring 21 wound between the above-nentioned rotor 5 and the

non-r ot at i ngp aeAherd 19hgomeshient orpressiuseatont ack rwittihot he abn- rtatat i ng
menber 19 and the rotor 5, so that the above-nmentioned rotor 5 is inhibited
fromr LN i.se... {.005 di tion,. itk Ve i oned preferred
enmbodi gn%%%e gﬂyéalf)?géwgiﬁnﬁéthh% ?‘hg? “st;grtﬁgwfcljf D?gﬁa?ﬁ:c u%fgﬁé ’a{%%l etzl?1!351?&c t he
first coil sprin9=18h the rotational operatiqn of the above-nentioned

bi - di rettifonaf ¥otat ilon feref <1 Oda%bgﬁcc?ar- i 842dut TPF rofatg it ohe
direction while the witing proceeds. In addition to this, by providing the
secondespr prg icluwtchsi ndl adiengrtheisecdmdz ¢ ok sprivirg 21, Fthe widling | ead
can certainly performthe rotational operation in one direction and it is
possi bl ec1,0: hMPROVe -eld abil idy-of operathope thus, dinisapassikledo
prevent |ocal abrasion of the witing |ead according to the progress of
the witing and to solve the probl emthat the thickness of a drawn line and
the botdRESS 6f° t heSdfawh’ ¥1Re ey ‘thange ﬁdd?%/.d[léog the VEiGrTthe ot her
hand, when subjected to rotational drive operation of the above-nentioned
rotor &caeedrdi ngt t ohehe rwtitipgl epdratéiroh, 1t hesserewf o datihert nmeénber 24
nounted to the front end of the rotor 5 is also subjected to rotational
drive.agsbuser e 25-bamed @t bhe -abovigr rentdpneds screw foF Mahicor: nenber 24
is threadedly engaged with the second screw 23 forned at the

above- penti oned pi pe-support nenber 8 nd.it is arranged that the
above-%%ﬁtfﬁﬁﬁ% %%@aﬁidﬁgl%%$ ﬁgb ﬁ%%%g%ﬁffbMB t he pi pe support menber 8 to

nove only in the axial direction.
[0059]
The situation as shown in FIG. 5{Cy illustrates a
situation where the pipe end 7 has retreatad farthest. Now,

by carrying ocut the knock operation of the knocck bar (not
shown) arranged at the rear end portion of the body cylinder
1, the chuck 3 moves forward and 1t 1s possible to 1nch
forward the writing lead 10 by a predetermined amcunt by
way of the already described action. Simultanecusliy with
this, as shown in FIG. 5(D), the front end peortion of the
chuck 3 comes 1nto abutment with a part of the
above-mentioned pipe support member & so0o as to push it
forward.
{0060 ]

At this time, the threaded engagement between the first
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[ 00551 Therefore, being subjected to the rotational drive operation
or the rotor 5, the above-nentioned pipe support menber 8 operates so that

the pipe end 7 supported by the above-nentioned pi pe support nenber
Tetreated towards the body cylinder gradually. In other words, retreat
drive nmechanismfor retreating the p
gr adua$ fyeis Zdorst | toeed Byew heorordti on Riemiltd ng2 Areawesiti hef utiong Hehe

e end 8 towards the body cylinder

may be

above-nmentioned rib I a and groove 8a, the first screw 25, the second screw

23,

et€roR9 fri056brtion ofl E8e 4randsSmare for-expbaii ng the operation

of the above-nentioned retreat drive nmechani smwhich retreats the pipe end

7 gradual ly while the witing proceeds. _|n other rds,. FLG _4(A) shows a
. Yacy, L8 5 £ ML e HNd RHOCREAS Sélqpa%r%ﬁnve\gﬁa?Jér%rsdr?%‘%taﬁeesct_ :

si tuation wher € t'he” pi pe Support nenber

assuned that an end position of the witing lead 10 in this situation is

It

IS

i ndi cated- byt St handPhe s WPRK My Maeaye 08| BOERGWA O ot koPrpa¥ £ 864 TIMFI GS. 4
and 5 remaining in the end position w thout abrasion.

in the situatiocn as shown in FIG. 4(A) again. Thus, 1t is
possible to continus the writing operation.
[0061]
Bccording to the £first preferred embodiment as

described above, since the retreat drive mechanism fo

]

retreating the pipe end 8 towards the body cylinder gradually
in conjunction with the writing operation is provided, a
relative difference between an amount of abrasion of the
lead and an amount of retreat operation of the pipe end while
the writing proceeds can always be kept small, and it is
possible to provide the mechanical pencil which brings about
the criginal operational effects as described in the column

£

of ffect of the Invention.

i~

[0062]
Next, FIGS. 6 and 7 show & second preferred embodiment

in the mechanical pencil in accordance with the present

-~

invention. FIG. & is a perspective view in which the bass

-8

t

n

epar

®

d from the pbody cylinder in the first half part

o

o]
i
ot

he mechanical pencil, which is partially broken away.

7

IG. 7 is a secticnal view showing the first half part in

=1

a2



[ 0057] In an initial situation as showmn in FIG 4(A), the pipe end 7
is.located a distance tl away fromthe end position S where the witing

| ead is. The above-nentioned retreat drive mechanismis operated by the
rotational operation of the above-nentioned rotor while the witing
proceeds, and the pipe end 7 is located a distance t2 away fromthe initial
end positiona$iofn theewei tihrgbleesad las showh sich thl Gha(B)dyfagt ihrieduri ng
this period, the witing lead is abraded according the witing so that its
tip posthoRniGomessckaser,d ozt he abpves pentioned t2 side. ldeally, an anount
of projection of the witing |lead projecting fromthe pipe end is constant.
[ 0058] 00637 Further, the above-nentioned retreat drive nmechanismis
operateh Y8tati onal operation of the above-nentioned rotor while the
writing proceeds, so that the pipe end 7 is |located a distance t3 away from
the initial Enhdapdsition, Siof the weitdmy bead sasrstowmlbdad BEh&nt5(e0) . Al so
inthis case, in fact, the tip portion simlarly noves closer to the
above-#ept/honedrt3 ssi de «due 1,0 4 he Witi;pg abr asion of, ¢ henwni bing,d ead,
and it is arranged that the anmount of projection of the wiing |ead

proj ect | fraomt] ipe.end 7 is . ideally_caonstant [0059] . . The

si tuatrﬁ%ﬁggé’lls Hf)\/\ﬂﬁgi ﬁlh G 5¢0) rioltlourstéat‘ss rs?%%é%?%ﬁl W?]er%* t hepi'pe end 7
has retreated farthest., Now, by carrying out the knock operation of the
knock Bar I PAGT shiowh) tar Fasged 1ati k heoPeAR tend po? t tof dRmEhe shadya eyl i nder
1, the chuck 3 noves forward and it is possible to inch forward the wiing
| ead 10n byt aepr edetser monedr appuat bybwayieénthe alx eady-deseri bed - acti on.

Si mul taneously with this, as shown .in FIG 5(0), the front end portion of
the chucknd-canpsd.nto.ahuliient s Lh & pait,of 1Lhe 89V TRIYL0ed, pi pe

support nenber SO as to pus
7 towards the body cylinder gradually is different in this
preferred embodiment.
[0064]

In other words, in this second preferred embodiment,
within the pipe support member 8 accommodated in the base
1A, 2 groove (slot) 8b is formed at the large diameter portion
on the rear end side along the axial direction. Further,

a bar—-shaped rib 5a is formed at the front end portion of

3]

+

the above-mentioned rotor 5 along the axial direction. In
other wordsg, the above-mentioned rib 5a on the rotor & side
is engaged with the above-mentioned groove 8b on the pipe
support member 8 side, to thereby constitute a rotation
transmission means for transmitiing the rotational drive
operation of the akbove-mentioned rotor 3 to the pipe support

member & =side.
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[00601 At this time, the threaded engagenent between the first screw 25 of
the screw formati on nenber 24 nounted to the front end portion of the
above-nmentioned rotor 5 and the second screw 2 fornmed at the pipe support
meMoer 8 is released so that the pipe support nenber 8 noves forwards,
resulting in the situation as shown in FIG 4(A) again. Thus, it is

possi blie€¢065¢onti nue the witing operation. [00611 According to the
first preferred enbodi ment as descri bed above, since the retreat drive

mechani sm f or, r&a{d eat bRy the pige, end Brtowar ds rt he thody, eybinder zgradual .
ly in conjunction with the MW|t|ng operation is provided, a relative

dlfference,betmeen a of abrasi.on of the, Leadandan anpbunt _of retreat
oper att'on =6t "the pi'pe %%d(Vﬁh?% Phé Wt T Hig Pr o&ééds™ caf “al WL °bé& kept

small, and it is possible to provide the nmechanical pencil which brings
about Et%e*epingu alt hoperfab venaleret feeed as mdestvibbed t mamescofumnof Ef f ect
of the Invention. [0062] Next FIGS. 6 and% show a second preferred

enboditeatz b avtheorechanteak xpencidl it aegox danser Wk th rthe tpr esent e
invention. FIG 6 is a perspective view in which the base is separated from

the m%Wrg¥“§E¥%wlgﬁhgnmgsﬁr efrmd embodiment. Further, an

internal screw 32 i1s formed at the inner periphery of the
ahove-mentioned base 1A, and the above-mentioned internal
screw 32 1s referred to as the second screw In this preferred
embediment. Furthermore, the pipe support member 8 is
accemmodated within the base 1A in a situation where the
above-mantioned first screw 21 and the second screw 22 are
arranged t¢ have the same pitch and threadediy engaged with
each other.
[00¢ce]

Rotational drive force from the above-menticnsed rotor
5 while the writing proceeds 1s transmitted to the pipe
support member 8 side through the above-mentioned rotation
transmissicn means which 1s constituted by the bar-shaped
rib 58 and the groove 8b. Therefore, the pipe support member
8 is subjected to the rotaticnal drive force from the rotor

5 andoperates to retreat towards the body cylinder gradually

=

h

by the action of the first screw 31 and the second screw

)]

32. Similarly, the pipe end 8 operates to retreat gradually

a4



of the mechanical pencil, which is partially broken a FIG 7 is a sectional
view show ng thest half part in a situation where the base is mmunted to
t he body cylinder and divided in the axi-al direction. [0063]

addition, in the second preferred enbodi mrent as shown in FIGS. 6 and 7, a
structure of the rotational drive nechanismin which the rotor 5 is

rot ati onalanyd drhyeboidy conlanctdron with the witing operation is the sane
as that in the rst preferred enbodi ment A retreat drive nechani smfor
retreatlgg ﬁhe pi pe-li ke |l ead guide (pipe end) 7 towards the body cylinder

gradually is different in this preferred enbodlnent f 0064; I n ot her
words, in this second preferred enbodi nent, in the e sgggort menber
8 accommodat eUEF R HHeE baseS 1A " a- §F odvEFS] é’t*)e FEQf% heTarge

di anmeter port on the rear end side along the axial dlrectlon. Further, a
bar - shapediriin 5AIES .f or medi at , t he fisomto emdbper thicormiof 2 t he talsovwesment oned
rotor 5 along the axial direction. In other words, the above-nentioned rib
Sa on the rotof-51side-i-s gnoaged with,d he M%ﬁ@&k@@egwgw@w@ﬁb on the
pi pe support nenber 8 side, to thereby constitute a rotation transm ssion
means for transmtting, the rotational drive operation of the

above- ffEnti'oned° Foter 51 ot h pf%e support nenber 8 side.

(00681

Next, FIGS. 8 and 9 show a third preferred embodiment

in the mechanical pencil in accordance with the present

invention. TFIG. 8 is & perspective view in which the base

I I

0}

By

part

fos

irst ha

b

is separated from the body cylinder in the
of the mechanicel pencil, which is partially broken away.
FIG,., 9 is a secitional view showing the first half part in
a situatlion where the base is mounted to the body cylinder
and divided in the axial direction.
[C069]
Ir addition, in the third preferred embodiment as shown

in FIGS. 8 and 9, & structure of the retreat drive mechanism

for retreating the pipe-like lead guide (pipe end) 7 towards

ot

the body cylinder gradually 1s the same as that in the firs
preferred embodiment shown in FIGS. 1 to 3. A rotational
drive mechanism in which the rotor is rotationally driven
in one direction in conjunction with the writing operation
isdifferent inthispreferred embodiment. Further, in FIGS.

85



[ 0065] in addition, as showmn in FIG 6, an external screw 31 is
formed on the outer periphery of the large dianmeter portion in the
above-nmenti oned pi pe support menber 8, and the above-nentioned external
screw 31 is referred to as the first scre in this preferred enbodi nent.
Further, an internal screw 32 is fornmed at the inner periphery of the
above-frentriconéd basettA wiandht hec abeve- menti anedei Mennak cscrew 3zhd s
referred to as the second screw in this preferred enbodi nent. Furthernore,

the pipﬁsglér&pc%e L 8:151 ALCQ @astcadi%&hiPetbseﬁg%efﬂéaig;éacﬁétuatiOn

wher e the above- mentioned first screw 31 and the secon screw are
arranged to have the sane pitch and threadedly engaged with each ot her
[0066]S8ME  reREEFGhal U@ i for & Fr oMt he” ab6vet MBnti®HEELPGtId™ 5 whil e
the witing proceeds is transmtted to the pipe support nmenber 8 side

t hr oughhthe cabovei rentoitoned retatawmdtransm ssi on neans which is
constituted by the bar-shaped rib 5a and the groove 8b. Therefore, the pipe
support | genber 8 is subjected to the rotational drive force fromthe rotor
5 and operates to retreat towards the body cylinder gradually by the on of

the first screw 31 and the secand screw 32, Simlaf]ly, Ct{@e, i.pe end 8
operat s to FELFear Gt BUIRTS. Tofa ALCHE bBdyL Syt hd T oBETEATeS
the rotor whose central part in the axial dirsction is
increased in diameter To be formed into the shape of a ring.
A first cam face 36a 1s formed at cne end face (rear end
face) which 1s ring=~shaped, and & second cam face 36b is
formed at the other end face {(front end face) which 1s
ring~shaped. OCn the other hand, at the rear end portion of
the above-mentioned rotor 36, a c¢ylindrical upper cam
formation member 327 1s mounted in the body cylinder 1 so
as to cover the rear end portion of the rotor 36. AL the
front end portion of the above-mentloned upper cam formation
member 37, a fixsed cam face {(also raeferred to as "first fixed
cam face™) 7a 1s formed so as to face the first cam face
36a in the above-mentioned rotor 36.
[0071]
Furthermore, & cylindrical lower cam formation member
38 1is mounted on the body cylinder 1 side so as to face the
second cam face 3¢6b in the above-menticned rotor 386, and

a fizxedcamface {also referred toas "second fixed cam face™)
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Therefore, also in the second preferred enbodi nrent as shown in FIGS. 6 and
7, it is possible to obtain.the sane operational effect as that in the
first preferred enbodi ment as previously described. [0068] Next ,
FIGS: 8 and 9 show a third preferred enbodi ment in the nmechanical pencil in
accordance with the present invention. FIG 8 is a perspective viewin

whi ch the baseciseseparatedsbromtherbady eylinderrnadtbe 4kipsthdhald part
of the mechanical pencil, which is partially broken away. FIG 9 is a

sectional. i howi t i.r st. half, part-in_a.situati t he, base is
mount ergﬁf‘o\élrﬁé\é%ogyacy tlelr}vge%1 “an“dm%i \?i"gg%r%h fe axi a?%%&e%%ﬁ?’[ %069]

In addition, in the third preferred enbodi nent as shown in FIGS. 8 and 9, a
st r uct Bif e 261 Ahe  RFTEAR Wi ve GRehaniSH B TRENSat NG & RE DPFEETike | ead
gui de (pipe end) 7 towards the body cylinder gradually is the sane as that
in theckirStcpseld esradi @todinterit ashove dme FlaGSthE bbb Bre Aneotabirgnal drive
mechani smin which the rotor is rotationally driven in one direction in

conj uncti.on. Wigt N the weitd ng. OPerald O rs+ fixed cam £ 37a, and
i sdifferentinthispr ef'err edenbodi r?ent. Flur%[3 herl,"xl%l Gga 8a§ned 9,a péﬂ S which

achi eve the sane function as the respective parts as alread e cr‘i_ibed are
i dent i F8d SHyXHe SaRsCr BRGr drite® naRer &<, L and FREFSr g et he g&?@ﬁpti on
thereof will not be repeated. [0070]

later with reference tc FIGS. 10 andg 11.

[C072]

2 cylindrical stopper 3% 1is fitted to the rear end
portion inside the upper cam formation member 37 which is
formed c¢ylindrically, and a coll-spring member 41 13
provided between a front end portion of the stopper 39 and
a torgue canceller 40 which is formed cylindrically and can
move in the axial direction.

(00731

It is arranged that the above-mentioned spring member
41 acts so as to bias forward the above~mentloned torgue
canceller 40 and the above-mentioned rotor 36 1s pushed to
move forward by the above-mentioned fTorgue canceller 490
subjected toe this bias force.

(0674

Eccording toe the above-mentioned structure, 1in a

situation where the chuck 3 grasps the writing lead, the
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Ref erence nuneral 36 as shown in FIGS. Band 9 indicates the rotor whose
central, part in the axial direction is increased in dianmeter to be forned
into the shape of aring. Afirst camface 36a is forned at one end face
(rear end face) which is ring snaped, and a second cam face 36b is forned
at the other end face (front end a e) which is ring-shaped. On the other
hand, &tothent«ar: enddporbicen of st hes gbeve-nentiiraned het ok 36, azcydd ndri cal
upper cam formation nenber 37 is nounted in the body cylinder 1 so as to
cover r..end porti f. _ - 36, At _the front .end.portion of the
above-gngﬁ?%gl?i)edda‘b %rgéam%%o%rjroa ‘P%nﬁ%é le?g(:??, tDaO i xed cam face J(al%o
referred to as "first fixed camface") 37a is f.orned so as to face the
first tan>ef-a6e BeRC LA EFE Hhovee nefitioned ¥ bt BE r36.{QOTL] when the
Furthernore, a cylindrical |lower camformation nenber 38 is nmounted on the
body ay¢thderick Sigensaiad st a:f ace: tthei seéaend wcam: f ace=36btidt the s
above-nentioned rotor 36, and a fixed camface (also referred to as "second
fixed ca ce" is f .at ortj whi.ch. is_f.or
expand o the Tar & ahet oF ¢ A GontTAr Dare o hdd trsn ShT

rel ationship and nutual operation anong the first and second cam faces 36a
and 36B°WRFCH “ar e "o at @t heC HBoVe: enf 'éed Aot ot F6L CERécr 40
above-nentioned first fixed camface 37a, and the second fixed camface 38a
wi |l bel@described in detail later with reference to FIGS. 10 and 11. [0072]
A cylindrical stopper 39 is fitted to the rear end portion inside the upper
cam f ormat i of, nenber: 134 - whi 6h T snkor ped cwldndricabl yeo,and a coildespring
menber 41 is provided between a front end portion of tﬁe st opper 39 and a

t orque. cancel L. er 40 which s formed cylindrically apd can nove,in the axial
direct%oﬁ:’[&@ﬁaLth@ wrliting pressure 1s applied to the writing

lead 10 protruding from the pipe end 7, the above-mentioned
chuck 2 retreats against the bias force of the spring member
41. According to this cperaticn, the rotor 36 also retreats
in the axial direction. Therefore, the first cam face 36a
formed at the rotor 3% engages with and meshes with the
above-mentioned first fixed cam face 37a.

[0076]

FIGS. 10{A) to 10(C) and FIGS. 11(D) and 11{E) are for

fd

explaining 1n c¢rder the Ifundamental operation of the
rotaticnal drive mechanism which rotationally drives the
rotor 36 by the above-mentioned operation. In FIGS. 10 and
11, reference numeral 36 1indicates the above-mentioned
rotor which i1s schematically shown, and at one end face

therso

h
o
[,
e
1]
(]
3
8]
)
6]
}...)
s
Hh
=
oy
o
]
it
0

the first cam face 26a having

a continuous sawtooth shape along a clrcumferential



It is arranged that the above-nentioned spring nenber acts so as to

bi as forward the above-nentioned torque canceller 40 and the
above-nmentioned rotor 36 is pushed to nove forward by the above-nenti oned
torque canceller 40 subjected to this bias force. [0074] Accordi ng
to the above-nentioned structure, in a situation where the chuck 3 grasps
the wditragthead, i $ hé c mccdmmdat edn & n stthep above-arent hgned Hody heyl,i nder 1
so as to berotatable about the axis. Further, except when the nechani cal

pencil.j.8; 1B hhe Wbt ng.stake,-4.he :01or 336, i 5. bi:ased, f orwar d, by, Lhe
action of the above-nentioned spring nmenber 41 through the above-nentioned
torque canceller 40. e[OOZWS?] On the ather hand, en the mechani cal
penci 153%6°08ed, FIEPT wherf the Wi t iTig” Pres&die i s appt+88°t'0 Tthe Wi ti ng
| ead 10 protruding fromthe pipe end 7, the above-nentioned chuck 3
retredtsragd astta herdiasaper cé of rtlmey spriagoneryerr4l.fAceordomgto this
operation, the rotor 36 also retreats in the axial direction. Therefore,
the firstecam frace.36a)f oraed, at rthe yotor 36 engages with and nmeshes with

t he above-nentioned first fixed camface 37a.
T0077]

On the other hand, as shown in FIGS. 10 and 11, the
first fixed cam face 37a having a continuous sawtooth shape
along the circumferential direction is alsc formed at a
ring-shaped end face of the upper cam formation member 37,
and the second fixed cam face 38a having a continuous
sawtocth shape along the circumferential directicon is also
formed at a ring-shaped end face of the lower cam formation
member 38. The first cam face 36z and the second cam face
36 formed at the roter, the first fixed cam face 37z formed
at the upper cam formation member 37, and the second fixed

cam face 38a formed at the lower cam formation member 38

are each arranged to have substantially the same pitch.

FIG. 10(A) shows & relationship among the upper cam

.l

formation member 37, tThe rotor 26, and the lower cam

Hh

ormation member 28 except when the mechanical pencil is

=

in the writing state. n this situation, by the bias force
of the above-mentioned spring member 41, the second cam face
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[0076] FIGS. 10(A) to 10(0) and FIGS. 11(0) and 11(E) are for
explaining in order the fundanental operation of the rotational drive .
mechani sm which rotationally drives the rotor 36 by the above-nentioned
operation. In FIGS. 10 and 11, reference nuneral 36 indicates the
above-nentioned rotor which is schematically shown, and at one end face

ther eob gpupperntace i nfd gupes) the {krst-Lahtface 368 haviag a .£onti nuous
saw tooth shape along a circunferential sinlarly, the second camface 36b

having_a cog%in%ggs saw oot shag% alqg%atq§+%ir;unferentigl direction is

f or med "'t 8°tHE Shape of &' rifhd at” “afictther *end 5 atd Grower™ f aC&4 7 gur es)
of the rotor 36. [0077] On the other hand, as shown in FIGS. 10 and
11, theefibsst X5 gedichad faee 3780 havi figlancent ilnuodst sawt odtimshapes al ong
the circunferential direction is also fornmed at a ring-shaped end face of

t he upper camforimdd % eshern 37 Hand -the, seganrd kixed- candiace 38a having
a conti nuous saw oot h shape along the circunferential direction is also
formed,_at ring-sh e ace of..the.l ower .cam formation _nenber 38. The
first g%g,%ggtp 6§e§%§q¥ﬁggsé%6ﬁd'65#%?%c%a§65%¥5? d”at "thé rét's ?gthe
first fixed camface 37a fornmed at the upper cam fornmation nmenber 37, and
the se&éndeVixed Tahr PACE B84 For med tath )t Ké 1 bwer cahpfooma’ on enber 38
are each arranged to have substantially the sanme pitch. [0078] FI G
10(A) seews:@: rebatirenshe pranerfyg dthe wpperi camhbormmtd ondmerkeri 37, the
rotor 36, and the |ower cam formati on nenber 38 except when the nechani cal
penci | %goh@”the witing state. In this situation, by the bias force of the
above-nmenti oned springnmenber 41, the second cam face

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

00807
FIG. 10(C) shows a situation where the writing pressure

s

s applied to the writing lead 10 by use of the mechanical

pot -

prencil and the rotor 36 comes into abutment with the upper
cam formation member 37 side and retreats. In this case,
the first cam face 36a formed at the roteor 36 meshes with
the first fixed cam face 37a on the upper cam formation member
37 side. Thus, the rotor 3¢ iz subjected to rectational drive
corresponding to the half-phase (half-piltch) with respect
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36b formed in the rotor 36 is brought into abutnent with the second fixed
cam face 38a side of the |ower camformation nenher. 38 nounted at the body
cylinder 1. At this time, the first camface 36a on the above-nenti oned
rotor 36 side and the above-nentioned first fixed camface 37a are arranged
to have a hal f-phase (half-pitch) shifted relationship with respect to one

tooth of the camtp the axiakidigectigns a[QO79) - . BIG 10(B) shows an
initial situation where the witing pressure is applied to the witing

| ead 10 g of the mechanical pencil. this case, as described above, the
r ot or 3% congresses t he above-nentioned spring nmenber 41 and retreats in
the axial direction while the chuck 3 retreats. Thus, the rotor 36 noves

t owar ds t he uppgerd canvfior paticdre w@Wbéra3$1mﬂuhhedSQMteheabddyacy*ijer .

[ 0080] FIG 10(0) shows a situation where the witing pressure is
appl i edlet art herweititng sead 110 byduse tofs t he meehantcalr pepekk ianth 1 he
rotor 36 cones into abutnment with the upper cam formati on nenber 37 side

A hechbSan L Nide CASPet 13 1L Rl £R0L1 005 360 OrIRE 2L R it O 36

meshes W .t he Tits i xed cam face 37a 6n-the upper cam umat i on
menber 37 S|de Thus the rotor 36 is subjected to rotational drive
correspordhi ng +O the HaPfspRase FRAEITLPPtERY Wi (T espett - TEBTaRE 2Dot h of
the first camface 36a.

rotor 36 side and the above-mentioned second fixed cam face

38a are arranged to have a half-phase (half-pitch) shifted
relationship with respect to one tooth of the cam in the
axial direction.
00827
Next, FIG. 11(D} shows an initial situation where
drawing with the mechanical pencil 1s finished and the
writing pressure to the writing lead is released. In this
case, the rotor 36 moves forward in the axial direction by
acticn of the above-menticned spring member 41. Thus, the
rotor 36 moves towards the lower cam formation member 38
mounted at the body cylinder 1.
(00837
Furthermore, FIG. 11(E) shows a situation where the
rotor 36 comes into abutment with the lower cam formation
member 38 side and moves forward by action of the
above~mentioned spring member 41. In this case, the second

cam face 320k formed at the rotor 36 meshes with the second
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[ 0081] : In addition, circle (0) drawn in the center of the rotor 36
in FIGS. 10 and 11 indicates _an anount of rotational novenent of the rotor
36. Further, in the situation shown in FIG 10(C), the second cam face 36b
on t he above-nentionedrotor 36 side and the above-nentioned second fi xed
cam face 38a are arranged to have a hal f-phase (half-pitch) shifted

rel ati enshid cwint Rak@SPeGt oho: 9ae 4 POLN-of thercamdn dhe, axial digection_
[ 0082] Next, FIG 11(E» shows an initial situation where draw ng

with t nmech ni cal ni_.shed_and t he iting pressure to the
mmltlng%ﬁgad %s ?8F8§Sg§jifﬁ%$ﬂgccgg ag?m?ffﬁ%%63%0n6Vé9W%gﬁ%ﬁtW?n t he
axial direction by action of the above-nentioned spring nmenber 41. Thus,

t he rof6r 1365 OVEs Nowar ds14 Hea I bweh acam flog ratiron- webef 88 enmsunted at t he
body cylinder 1. [0083] Furthernmore, FIG 11(E) shows a situation
wher e the ttot o= 36ngonesn i hte=abgment with the | ower cam formati on nenber
38 side and noves forward by action of the above-nentioned spring nenber

41. In @b%4ﬁase the second cam face 36b formed at the rotor 36 meshes
with the second xed cam face 38a on the |l ower cam formation nmenber 38
side. Thus, the rotor 36 is subjected again to the rotational drive
correspondln@hﬁéeﬁmgﬂwﬂ&Spﬁa%@n(hal¢ pictlch) (Of ©newroothtof the tsecond cam

face 36b.
of the rotor 36, according to reciprocating movement of the

rotor 36 (which is subjected toc the writing pressure) in
the axial direction, the rotor 326 ig subjected to the
rotational drive corresponding to one tooth {one pitch) of
the first and second cam faces 36a and 36b, and the writing
lead 10 grasped by the chuck 3 is rotationally driven through
the chuck 3 similarly.

[00B5]

The screw formation member 24 formed cylindrically is
mounted to the front endportion of the above-mentioned rotor
36, and the above-mentioned first screw 25 is formed at the
outer periphery of this screw formation member 24. Further,
the structure in which the pipe support member § is provided
with the second screw 23 to be threadedly engaged with the
first screw 25 is the same as that of the first preferred

5. 1 -
S.

G}

embodiment as described above with reference to IS
3. Therefore, also in the third preferred embediment shown
in FIGS. 8 and 9, it 18 possible to obtain *the same
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[ 0084] Therefore, as shown by circle (0) drawn in the cent-r of the
rotor 36, according to reciprocating novenent of the rotor 36 (which is
subjected to the witing pressure) in the axial direction, the rotor 36 is
subjected to the rotational drive corresponding to one tooth (one pitch) of
the first and second cam faces 36a and 36b, and the witing | ead 10 grasped
by thecghuek iohslrdatéonaldy dmi venrishr otgh rehe chuekish d shahkardy.

[ 0085] The screw formati on nmenber 24 formed cylindrically is nount

t he efégg&dgﬂgﬁp?rEE%QQEHggdabove-nentioned rotor 36, and the

above-nentione irst screw 25 is forned at the outer periphery of this
screw formation nenber 24. f the structure in which the pipe support nenber
8 is provPdéd with the second screw 23 to be threadedly engaged with the
st screw 25 is the sane as that of the first preferred enbodi nent as
descri bed abbweawidtii isef ererce tol FHES.c3. Thegekoreynakso=im 4thecd hird
preferred enbodi nent shown in FIGS. 8 and 9, it is possible to obtain the
same QE%W%“§$¥ %%%gl?ggce of the above-mentioned coil spring

membexr 41 is applied To push the rotor 36 forward generates

a slide between the front end face of this torgue canceller

40 and the rear end face of the above-mentioned rotor 36,

and acts so  that the rotational movement of the

above~menticned rotor 36 is prevented from being

transmitted to the spring member 41.

[6087]

In other words, since the torgue canceller 40 formed
cylindrically is interpcsed between the above-mentioned
rotor 346 and the spring member 41, the rotational motion
of the above-mentlioned roteor 1s preventsed from belng
transmitted to the above-mentioned spring member, and it
is possible to gsolve the problem that back Torsion (spring

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

te rotation cperation of the rotor 36.
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[ 0086] In addition, the cylindrical torque canceller 40 to which the
bi as force of above-nentioned coil spring nmenber 41 is applied to push the
rotor 36 forward generates a slide between the front end face of this
torque canceller 40 and the rear end face of the above-nentioned rotor" 36,
and acts so that the rotational novenent of the above-nentioned rotor 36 is
prevented frombeing transmtted toLkl@esspring nenber 41. [0087] I n
ot her words, since the torque canceller 40 formed cylindrically is

|t er posad bot wpeosLhe ahouss ent aned: xotar - 36 and,{ he, spring rember 41,

the rotation notion o ove-mnentioned rotor 1's preévent rom be
transmtted to the above-nentioned spring nenber, and it is possible to

sol ve tHe piBBI efffhal baEk PESTEd on°PspPEi AgCEBFGUBY OoF d4@ Sprd M dénber 41
occurs and places an obstacle to rotation operation of the rotor 36.

CLAI MBcy iljcdArnechani tal i pehcs hiar variged ¢ 0. @ aspo and riekbeas @ zar Wid t i ng

| ead by reciprocation of a chuck provided in a body cylinder so as to inch

sal d wil Lingakead Joruas dand baykng,a fotational, drbye fieghagisy for

rotationally driving a rotor in one direction in conjunction wth retreat

operation by he witing pressure applied to Said witing lead and forward
%pég%%v eOnchak At @F F2ed PRetRAL oD

movenmedt® W &l 83§ AgTERE W titng©

by the writing pressure applied to said writing lead and

forward movement. by releasing the writing pressure,
characterized in that

a pipe support member for supporting a lead guide

formed in‘the shape ¢f a pipe is accommodated in a front

end portion of said body ;yiiﬁder, and a retreat drive

mechanism is provided for graduall fetr@ating the

pipe-shaped lead guide supported by said pipe support member

into said body cylinder in conjunction with rotational drive

operation ¢f seid rotor which constitutes said rotational

drive mechanisn.

(2] The mechanical pencil as claimed in claim 1,
characterized in that said retreat drive mechanism is
provided with a rotation limiting means for limiting
rotation of said pipe support member so as to move in an
axial diréction, a first screw formed on said rotor side,

and a second screw threadedly engaged with said first screw
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a pi.pe support nenber for supporting a | ead guide forned in the shape of a
pi pe is accommobdated in a front end portion of said body cylinder, and a
retreat drive mechanismis provided for gradually retreating the

pi pe-shaped | ead gui de supported by said pipe support nmember into said body
cylinder in conjunction with rotational driv eratlon of said rotor which
const i #hfled Y r B afifdrtal P dP BvéE YRSthahi & %F§¥Tﬁé frechani cal pencil as
claimed in claiml, characterized in that sald retreat drive mechanismis
provided with a rotation limting neans for limting rotation of said Ipe
support nenber so as to nove in an axial direction, a first screw forned on

said rotor side. and.acsecond scoew i eaded, ea%gedlmténmd Birst

screw 44" and on sai plpe support nenber de.” [3] The mechani cal
pencil as clained in claim?2, %% cterized in that said first-screwis an
exterﬁﬁma§&ﬁﬁﬁ?b?ﬁ€dl%tk%aFr6ﬁﬂ d "pr 0T b1+ S&H FOtor 1 antC8&"d second

screw is an internal screw fornmed at an inner periphery of said pipe
supporfonertert a[ 8} otheenechamitcain pehddids el ar megniinsgldise2pnd
characterized in that said rotation limting neans is constituted by a

bar - shaped.riik for ned along theAxial -girecti gR ahran idnerpperipbery of
said body cylinder and - a groove fornmed along the axial direction in said

pi pe s ort .menber, and said %roove is engaged with said rib so that said
pi pe s%%ggrE”ﬁﬁﬁb%ﬁpﬁﬁf‘nﬂW%”B fy in the axial direction.

[4] The mechanical pencil as claimed in claim 2,
characterized in that said rotation limiting means 1is
constituted by a bar-shaped rib formed along the axial
diréction at an inner periphery of sald body cyl;ndgr and
a groove formed along the axial direction in said pipe
support member,laﬁd sald groove is engaged with said rib
so that éaid pipe support member may move only in the axial

direction.

[5} The mechanical pencil as c¢laimed 1in cléim 2,
characterized in that forward movement of said chuck allows
said pipe support member which is brought into abutment with
a front end portion of said chuck tomove forward by releasing
the threaded engagement bestween said first screw and the

sacond screw.
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[ 5] The mechanical pencil as clained in claim2, characterized in that
forward novenent of said chuck allows said pipe support -nenber which is
brought into abutnment with a front end portion of said chuck to nove
forward by rel easing the threaded engagenent between said first screw and

t he second screw. L6)The nechanical pencil as clainmed in claiml,
characfetized'lia thathsaiidozétreaticdrd ver srechaniigmd s igr ovd bedmwi tth a
rotation transm ssion neans for transmtting the rotational drive operation

of saigh £ oLer ;0 sakd P pe SUPPeLd; drerarreacfid st vscrenfanregy on ssai d
pi pe support nenber side, and a second screw thr eadedl y engaged with said

first screw and formed on said body Cylinder side. The Mechani.cal pencil
as cl &R T %l ai q%‘ cl‘f‘aradstoéTai‘z%%I Fﬁﬁlps&ﬁ%‘s? Pst BTrew i s*an

external screw - forned at an outer perfl phery of said pipe support nenber,
and saidasendnd sty enipsratdni@radl dserew fof red 1am &F iamer peiticghery of
sai d body cylinder.

to said pipe support member, a first screw formed on said

pipe support member side, and a second screw threadedliy

engaged with said first screw and formed on said body

cylinder side.

[77 The mechanical pencil as claimed in claim 6,
characterized in that said first screw is an external screawv
formed at an outer pé}iéﬁery of said pipe support member,
and said seceond screw isa¢1internalAscrew formed at an inner

periphery of said body cylinder.

[8] The mechanical pencil as claimed in claim &,
characterized in that said rotation transmission means 1is
constituted by a bar-shaped rib formed along the axial
direction at a front end portion of said rotor and a groove
formedalong the axial direction in said pipe support member,
and said rib is engaged with said groove so that the
rotational drive operation of said rotor may be traﬁsmitted

to said pipe support member.

46



[ 81The nechanical pencil as clainmed in claim®6, characterized in that said
rotation transm ssion neans is constituted by a bar-shaped rib forned al ong
the axial direction at a front end portion of said rotor and a groove
formed al ong the axial direction in said pipe support nenber, and said rib
is engaged with said groove so that the rotational drive operation of said
rotor rey be hansmddeanioadai ¢epigel suppor tleembet. icharadetieri zed in
that forward novenent of said chuck all ows said pipe support nenber which

i s brought.dnte -abutient (wi.thea front gndoportion of ; sabd,chugk tg,sove
forward by rel easing the threaded engagerrent between said fi rst screw and

t he second. screw. 0] The nechani ca clainmed. i /_one of
e e S0 it B e o | R RE pia C Bl S %?%ﬁanﬂa@tar?%t R AT

provided with a spring clutch incl udi ng a bi-di rectlonal

conjunction with retreat. operation by
the threaded engagement between said Flrst screw and the

gecond screw.

[10] The mechanical pencil as claimed in any one of claims
lto &, characterized in that saidrotational drive mechanism
is provided with a spring clutch including a bi-directional
rotation member which is rotaticnally driven
bimdirectionally'in conjunction with retreat operatign by
the writing pressure applied tosaidwriting lead and forward
movement£nfreleasing1ﬂmzwritingpxessure,ande&coilspring
which 1s wound around and covers said bi-directional
rotation member and said rotor, comes into pressure contact
with both (said bi-directional rotaticn member and said
rotor) by means of rotation in one direction of said
bi-directional rotaticn member to transmit the rotational
operation in said.one direction from the bi-directional
rotation member to the rotor, and cancels said pressure
contact with both of them 5y means ¢f rotation in the other
direction of said bi-directional rotation member so that

the transmission of the rotaticnal operation in the other
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the witing pressure applied to said witing | ead and forward novenent by
rel easing the w.iting pressure, and a coil spring which is wound around and
covers said bi-directional rotation nenber and said rotor, comes into
pressure contact with both (said bi-directional rotation menber and said
rotor) by neans of rotation in one direction or said bi-directional

rot ati i mefbesnt @ doransikt btihelrotatiionall opet atiiam imesaked ane whi¢ection
fromthe bi-directional rotation member to the rotor, and cancels said
pressure.contact w &Hﬁp ot h of them by means of rotation in the other
dlrectlon of said b rectional rotation nenber so that the transm ssion
of the rotational operation in the other direction fromthe bi-directional
rotation nenber to the rotor is stopped. [113The nechani cal pencil as
claimed in claim. characterized in that said rotational drive nmechanismis
further 1ariovi dele Wiidchasecond spemoglcl sscheiindlmedi ngira s€coid cod] spring
whi ch is wound around and covers a non-rotating nenber and said rotor,

al | ows chol,ald 00al Loperati on-of Sald EBLAL %, A eSSUNS GoOLAgt Wi Iy sal d
non- rotatlng menber and said rotor is rel eased when said |rect|onal
rotatiqn nenber is in rotatlonal§a$erat|on in sal one dlregtlon comes

into prESiter cBAPICESH tHibot i ﬂoﬁgnﬁﬁﬁ%ﬁgnﬁlﬁﬁﬂ%rl%ﬁ U 1 dt or

when said bi-directional rotation nmenber is in rotational operation in said
ot her dereatd onpeidndsstrdpssy t véniradt atiisonab uaper atbem Of asai dcootors. al 12]
The mechani cal pencil as clained in any one of clains 1 to 9, characterized

in thako%alﬁb*{]é’ié%avmfnéﬁb“é)ﬁsuﬁdﬂ e%::581 d- 40t ati opal dri vesreghanismis
formed into t ape of a ring, first and second cam faces are

respectively fornmed.at one end face and anot her end face of the rot n an
o ChPrEd hoh T A Tt CRcEd PranE et FabaeR o S b0 At Shi o

are arranged on said body cylinder side so as to face said first and
secondnoamfetesinpespett¢ velkyyd said rotor 1z released when said

i-directional rotation member is in rotational cperation
in said cone diféégéén, comes into pressure contact with both
said non-rotating member and said rotor when said
bi~directional rotation member is in rotaticnal operation
in sald other direction, and stops the rotaticnal operation

of said rotor.

[12] The mechanical pencil as claimed in any one of claims
1 to 9, characterized in that said rotor which constitutes
said rotational drive mechanism is formed intoc the shape
of aring, first and second cam faces are respéctively'formed
at one end face and another end face of the rotor in an axial
direction, and first and second fixed cam faces are provided

which are arranged on said body cylinder side sc as to face
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said first camface in said ring-shaped rotor is brought into abutnment with
~and neshed with said first fixed camface by retreat operation of said
chuck by way of said witing pressure, the second camface in said
ring-shaped rotor is brought into abutnment with and nmeshed with said second
fixed camface by releasing said witing pressure, and t he second

cam fage 0n sai-d+ratQ sidenand.saidasecond-dixed:-¢amiface are arranged to
have a hal f-phase shifted relationship with respect to one tooth of a cam

in the axial -ﬁgirggtign in a situation where the first gan1face on said
rotor side i §2iéshed it i8R d¥7Fsti XEd Tanr PACE " HHTCt HE 7T st*tam face

on said rotor side and said first fixed camface are arranged to have the
hal f - phase:ght f1edor & atirenshivp ik tAnd espdeedtiol bhessodt hioktt Hesxsain i n t he
axial direction in a situation where the second camface on said rotor side
i's mesheg Wb sa) d-secapd dped: €8Ahf8¢€said chuck by way of said

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

rotor is brought into abutment with and meshed with said

second fixed cam face by releasing 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 camﬁéécé cn said

rotor side is meshed with said firsﬁ fixed cam face, and

the first cam face on said rotor side and said first fixed

cam face are arranged to have tThe half-phase shifted

relationship with respect to one tooth of the cam in the

axial direction in a situation where the second cam face

on said rotor side is meshed with said second fixed cam face.
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