1 UNI VERSAL PENCI L MECHANI SM FI ELD AND BACKGROUND OF THE | NVENTI ON
[ 0001] The present invention relates generally to the field of witing
i nstrumernwe,2oam3d34n particular, to a new and useful penech/usecloasi2zm in the
formof a pencil cartridge that can be used to replace pen cartridges in
pens that where not originally designed to accept anything other than the
pen cartridge configured for that pen. [0002] The C assic Century@ ball
poi nt pen manufactured and sold by A T. Cross Conpany or Lincoln, Rhode
Island, is a slim stylish pen with a tw st nmechani smfor extending and
retracting the witing tip of its ballpoint pen refill cartridge that is
specially configured for use in the pen. Al though a nechani cal penci
version of the Cassic Century(r) witing instrument line is also
avai l abl e, the internal workings of the pencil are very different from
these of the pen and they cannot share refill cartridges. Details about the
i nternal mechanismof the Cdassic Century@pen are disclosed in U S Patent
5,518,330 to Cervais et al., which is incorporated here by reference.
[ 0003] A nmechani cal pencil car 'gq- ) 3 addj tional and different

' i ' artridge. For

FIELD AND BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to the field of writing
instruments, and in particular, to a new and useful pencil mechanism in
the form of a pencil cartridge that can be used to replace pen cartridges
in pens that where not originally designed to accept anything other than
the pen cartridge configured for that pen.

[0002] The Classic Century® ball point pen manufactured and sold by A.
T. Cross Company or Lincoln, Rhode Island, is a slim, stylish pen with
a twist mechanism for extending and retracting the writing tip of its
ballpoint pen refill cartridge that is specially configured for use in the pen.
Although a mechanical pencil version of the Classic Century® writing
instrument line is also available, the internal workings of the pencil are
very different from these of the pen and they cannot share refill
cartridges. Details about the internal mechanism of the Classic
Century® pen are disclosed in U.S. Patent 5,518,330 to Gervais et al.,
which is incorporated here by reference.

[0003] A mechanical pencil cartridge must have additional and different
functionality over the functions required by a pen cartridge. For
example, a pen cartridge must be extendable and retractable as a whole
to expose the writing tip, since there is no relative movement between



exanple, a pen cartridge nust be extendable and retractable as a whole to
expose the witing tip, since there is no relative novenent between 2 the
writing twp2andsséze rest of the cartridge. By contrast, paTrasehianseas penci |
cartridge nust be capable of projecting the end of its length of witing

| ead beyond the end of the cartridge itself, and al so beyond the end of the
witing instrunment barrel, to permt witing and to protect the tip. In
addition, there nust be sonme way of holding the lead fixed in the cartridge
for witing, to avoid sinply pushing the witing tip back into the
cartridge upon pressing the tip to papér. This fixing nmechani sm nust be

rel easeabl e, howeve tQ. all o |t | f t hed
back into the cartr{hggvgﬂ{/r\ﬁet!? %Hocimlgr&%ts&e t@%c%ﬂﬁr@dq%hsé){lgonrgﬁggaan © e@#ézred,
e.g. in a pocket. Foerdierartridge mustbarcapablenes prdjectimigl tbe temdoof disdemgtivof ead out
fromthe tip as the l.ead ig, used and ain. t | low for alternafie fixin
of the lead for wri‘fvf'wzﬁ Ieaage){%rfdeﬁgieﬁa o(@gq%aértqd@ggtsglgrathagsqé%yrog@%%n I nt og
t he _ci':lrt ri dg_edf or ﬁém aigbe v{r@iﬁ@ﬁddtmrrwmubdrr@etoa?]e‘rmtwrttmgtandab@rc&ecm':thélani cal
pencil cartridge that can he used in en nechapi sm t hat not
originally design f& 'inta,ddak‘?f‘l @e@rppgt?t{qpsr%n%yvpy BFhéﬁ‘H']QggTef lﬁ\éggf‘ﬁé)'gﬂae

addi tional functi ongarfirigdasr Wilingato@etPimgB pusBitgithe @atid ligligackiinnhé he

original pen mechani sm SUMVARY OF THE | NVENTI [0Q05]1t is an object of
the present inventier@eﬁpeopﬁésﬁgﬁ%%@iﬂggﬁr-%'éf'x'“g echanism musthe

releaseable, however, to allow the writing tip of the lead to be pushed
back into the cartridge when not in use so the instrument and be stored,
e.g. in a pocket. Further, the mechanism must be able to cycle new lead
out from the tip as the lead is used up and again to allow for alternate
fixing of the lead for writing, and releasing of the lead for its retraction
into the cartridge for storage.

[0004] It would be a feat to create a mechanical pencil cartridge that can
be used in a pen mechanism that was not originally design for it, while
extracting all of the different and additional functions needed for a
mechanical pencil cartridge from the original pen mechanism.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to provide a mechanical
pencil mechanism or replacement cartridge that is interchangeable with
a ballpoint refill produced by Cross or others, without having to change
or adapt the existing pen mechanism in any way. The pencil mechanism
or replacement cartridge of the invention can be inserted in a pen body
in place of the refill, wherein a twist action that propels and repels the
writing point will serve to propel the pencil lead from the tip of the pencil
mechanism as well as propelling the writing tip or point.



penci |l mechani smor replacenent cartridge that is interchangeable wth a
bal | point refill produced by Cross or others, w thout having to change or
adapt thewexpstdsagopen nechani smin any way. The penci | POEAISa00550205

repl acenent cartridge of the invention can be inserted in a pen body in
pl ace of the refill, wherein a twist action that propels and repels the
witing point will serve to propel the pencil lead fromthe tip of the
penci| nmechanismas well as propelling the witing tip or point. 3

[ 0006] Anot her object of the invention ,s to provide such a mechani smt hat
will work in many of Cross' ballpoint pens and does not require specific
extra fungiignality, thefe rd. c t ng
pens. [Oog%dAgistill furt o?%errg%kécct?gg ne 'ﬁ\z&ﬁ)\%e‘% |@Jr2159%E sia%ﬁﬁ‘r’ﬁ% em%télﬁ penci |
mechani sm t hat r epl thaesillawbikl |hpnam1>t op@mosseballpowamiarisaamadomnmmqmré or

has a Shoul der 1o cHilE S pPloni R shaRRA Giea'Ard PBRRS" "

projects froma wiétistihggrethsof the pen, the point having an open end for
projecting the witing tip of the lead and a bushing for frictionally
engaging the lead in the point to allow for, but at the same tinme resist,

axi al nmoveoguy of the | endtil AuRRémbbjeBr bRGhd Snleativeas tbhsrodigk Uatmhciknd t he
poi nt and biases themapart and a clutch is slidably nounted to the

actuator and point. m?ﬁ'éarﬁfff'(]tt@ﬁ raplaces ﬁ@@ﬂ@o'm&em@e&aﬂﬂ MgS [BBAFIUARN 'Phe
actuator engages t hghiHinglledcPwith 858int 1Mt fsi NGRHIS rdRfitdid 1§ theBotli8@Aandrur t her

forward novenent of the acCtuator projects the witing tip of the lead from
the pen as the shoul@fed sbagdgeld eneadsteesiep i hexpamenen ameﬂg afithe paing

uriting pasition PRIE M AwihgaRRiRe paRinedlhihd g debadredistof he

clutch and the | ea oW ng he clutc ve rearwar In the pen
for a repeat of theproesting éb@ileglnoyttw of thedeajmd gausbing fosdrigtianallpf

e il o S har S drtin e AMREDDATC IR A% i cdthd BmB3pdikl art by

in the clai ne annexé 0 'hi's "di scl osure
better under st andi nmaifmd)\}rwenwémellend A peinbgrringtis hgtweenaime actestonand
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of the invention aractudtbuabd abitl. The clutch has fingers for recelvmg lead and the

actuator engages the clutch to close the fingers and fix the lead. Further

forward movement of the actuator projects the writing tip of the lead from

the pen as the shoulder engages the step to fix the writing tip in a writing

position. The actuator is movable rearwardly for releasing the clutch and

the lead and allowing the clutch to move rearwardly in the pen for'a

repeat of the lead feeding cycle.

[0008] The various features of novelty which characterize the invention
are pointed out with particularity in the claims annexed to and forming a
part of this disclosure. For a better understanding of the invention, its
operating advantages and specific objects attained by its uses, reference
is made to the accompanying drawings and descriptive matter in which
preferred embodiments of the invention are illustrated.



4 BRI EF DESCRI PTI ON OF THE DRAW NGS [0009]In the drawings: [0010]Fig. 1 is
a side elevational view, partly in section of a universal pencil nechanism
of the i nwernniles342p0011]Fig. 2 is an enl arged secti onal Peraw2@0ps020%
assenbly of the invention; [0012]Fig. 3 is an exploded view of the point
assenbl y;

4
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In the drawings:

[0010] Fig. 1 is a side elevational view, partly in section of a universal
pencil mechanism of the invention;

[0011] Fig. 2 is an enlarged sectional view a point assembly of the
invention;

[0012] Fig. 3 is an exploded view of the point assembly;

[0013] Fig. 4 is view similar to Fig. 1 but without the point assembly;

[0014] Fig. 5 is a view similar to Fig. 2 shown in a rest position but with

an actuator tube of the invention and with a length of writing lead in
place and ready for the start of a lead feeding cycle; '

[0015] Fig. 6 is a view similar to Fig. 2, showing an initial movement of
an actuator subassembly of the invention just after the rest position of
Fig. 5, for clutching the lead in preparation for feeding;

[0016] Figs. 7 to 14 are views similar to Fig. 6 showing respectively in
sequence, the lead feeding cycle and its repetition;

[0017] Fig. 15 is a side elevational view, partly in section of the universal
pencil mechanism of the invention, inside a pen that was designed for
a ballpoint pen refill but which can successfully operate the pencil
mechanism of the invention with no alteration of the pen;



[0013]Fig. 4 is viewsimlar to Fig. 1 but wthout the point assenbly;
[0014]Fig. 5is a viewsimlar to Fig. 2 shown in a rest position but with
an act uatwo 20ubs3ah the i nvention and with a | ength of WwcTtisegolos®ds i n

pl ace and ready for the start of a |lead feeding cycle; [0015]Fig. 6 is a
viewsimlar to Fig. 2, showing an initial novenent of an actuator
subassenbly of the invention just after the rest position of Fig. 5, for
clutching the lead in preparation for feeding; [0016]Figs. 7 to 14 are
views simlar to Fig. 6 showi ng respectively in sequence, the | ead feeding
cycle and its repetition; [0017]Fig. 15 is a side elevational view, partly

it ves Toden 0% 110 SR 1 ER oW AR AAABI 0 bt 1 seR¥Rd biBRaimdiEbElE, & P

t hat was ned for a pen re can successrtully
operate the pencil thedtventiemanti t he i nvention with no alteration of the
pen;

[0019] Fig. 17 is a view similar to Fig. 7, but of the second embodiment

of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] The universal pencil mechanism of the invention allows the lead
in the mechanism to be held tight for use in the protracted position
without having to spring back the mechanism. This means that the
preexisting ballpoint pen mechanism for driving the pencil mechanism
does not have to have a spring back function. The mechanism allows
that the lead is not gripped during repel or at fully retracted position. In
known lead feeding mechanisms the lead would be locked in the
retracted position. This allows the lead to be manually pushed back into
the pen in any retracted position.

[0021] This functionality is accomplished by the use of a drag bushing
that provides force in the opposite direction of the movement of a clutch
to cause the clutch to grip or release. Other mechanisms use a
combination of stops and springs to provide a grip/release force.

[0022] Referring now to the drawings, in which like reference numerals
are used to refer to the same or similar elements, Fig. 1 shows a
preferred embodiment do the invention to comprise a body assembly 2
and a point assembly 4, which are fixedly attached to each other by a

hollow lead storage tube 21.



5 [0018]Fig. 16 is a viewsimlar to Fig. 5 but of a second enbodi nent of
the invention; and [0019]Fig. 17 is a viewsimlar to Fig. 7, but of the
second emvodnmmenss420f the invention. DESCRI PTI ON OF THE PRERERREDS0225

EMBODI MENTS [ 0020] The uni versal pencil mechanism of the invention allows
the lead in the mechanismto be held tight for use in the protracted
position w thout having to spring back the nechanism This neans that the
preexi sting ball point pen mechanismfor driving the pencil mechani sm does
not have to have a spring back functiog. The mechanismallows that the |ead

}s Sot gri pped during repel or at fully retracted position. In known |ead
eedi ng I sms t he b ogck t e | n. This
al | ows tﬂi&@ d to be mﬁ@?ﬂl m@%’%?hga\!vbt% EE% nﬁo étﬂﬁt ,ﬁéﬁg—{‘e% gn@%ﬁe’{)éﬁct ed
posi tion. mechanism for ballpoint pen refills as also dusclosed in U.S. Patent

5,518,330, the mechanism of the invention is connected to the ballpoint
twist mechanism by male threads 22a on a pencil top 22 that mate with
a female thread 108a in an axially movable shuttle 108 of the twist pen
mechanism. These threads transmit axial force from the pen
mechanism to the pencil mechanism as a rear pen barrel (not shown)
that is press fit over a driver 107 of the prior Cross twist pen mechanism
is rotated with respect to a front barrel 106 of the pen. A helical drive
mechanism in the pen that is fully disclosed in U.S. Patent 5,518,330,
causes the resulting axial motion of the entire pencil mechanism in the
pen. An anchor bushing 104 fixed inside the front barrel 106 is also
fixed by a treaded and glued front outer pen casing 102 which
importantly, has an inner annular step 102a against which a front
shoulder 11a of a point 11 of the pencil mechanism rests in an extended

writing position of the invention.

[0024] With reference now to Figs. 1, 4 and 15, a sliding connection
between the pencil top 22 and an eraser holder 24 allows the user to
pump the pencil mechanism directly by pushing down on an eraser 26
that is press fit into the eraser holder 24 and held fast by an eraser
ferrule 25 made of soft metal and bent around a bottom of the eraser 26.
A top spring 23 biases the eraser 26 rearwardly or upwardly in the
figures, and disengages the pencil mechanism when force on the eraser
holder 24 is removed as will be explained later in this disclosure.

[0025] Axial force is transmitted from the pencil top 22 of the body
assembly 2 by the tube 21 to the point assembly 4. The hollow tube 21
also holds spare leads shown at 10 in Figs. 5 to 15. Leads 10 can be
loaded from the point or from a through-hole in the axial center of the



[0021] This functionality is acconplished by the use of a drag bushing that
provides force in the opposite direction of the novenent of a clutch to
cause t hewol2otiais3420 grip or rel ease. O her nechani snms u®eTaseawiosras i on of
stops and springs to provide a grip/release force. [0022]Referring now to
the draw ngs, in which like reference nunerals are used to refer to the
sane or simlar elenents, Fig. 1 shows a preferred enbodi nent do the

i nvention to conprise a body assenbly 2 and a point assenbly 4, which are
fixedly attached to each other by a hollow | ead storage tube 21. 6
[0023]Wth reference now to Fig. 15, that illustrates a tw st pen nechani sm

for ballpoi nt. pen. ShLL1%ds 22130 (BclasatyinR, vRALEBL: 2,518, 330, the

mechani sm of the invention 1s connecte ol nt tw st nmechani sm by
mal e threads 22a on a pencil top 22 that mate with a female thread 108a in

an axi al | abl e shut eads
transmt i?(q%y force frﬁﬁ??'ﬁ%booﬁg cha | smtﬁ‘g@?tﬁ?ﬁh%ﬁkaﬁw C-gnﬁg(ﬁeasnw as
rear pen barrel (nad as;hmlm) 16 hid a tuber bsshirig t19ovar panﬂbodyeﬂ?l&?flxn‘dly he
006 of the pen. A HEMEERIAP HEPHELHEARS e the b En TaHa e e ©
flihscl otsed in U 'Si Hﬂbtﬁmméteﬁéﬁlkéaﬁbbe@ah@téaiﬁsotfbﬂctroasubhlﬁamtbmshixhgItlmoléd)n Ofd
e entire penci chan in 0 ed, i nsi de
the front barrel 13%9 '%aﬁ@&v{*]ﬂ%'@a 'ﬁj‘x dly\ceq FRJI#‘& '%1?1 ?}’r‘l"}”ﬁﬁtt 'Br pen

casing 102 whi ch i rjpevitiedthaxidd dfagpdréd @ theaRad! 7. $fﬁ|§@0i¥@%&b§@%rmﬁ)i whi ch
a front shoulder |la of a Em nt 11 of the pencil chanismrests in an

extended writing pdaade b0 ?O'F%@sﬂrﬁ@_&tﬁ@r I ppighRRAWA: 15 SRRl ERRREGRAY t o
Figs. 1, 4 and 15, g apldcidisr %&@?@rﬁbl?"r‘nade up of actuator 16, an actuator insert

15 and the tube 21, and is biased away from the tube 21 by a point
spring 18. A clutch 13, e.g. made of resilient material such as brass, is
contained inside the point subassembly 11, 12, 17 and inside the
actuator subassembly 15, 16, 21, so that the clutch 13 can move axially
independently of either subassembly. Actuator insert 15 is made of low
friction plastic and is fixed in a forward end of actuator 16 that itself is
made of metal, e.g. aluminum, steel or brass.

[0027] A clutch adaptor 20 is fixedly attached to the rear or top end of the
clutch 13 to prevent the actuator subassembly 15, 16, 21 from
separating from the clutch subassembly 13, 20. The clutch subassembly
also includes a drag bushing 14 in the form of a springy spit plastic ring,
attached around three axially extending and circumferentially spaced
lead clutching fingers 13a of the clutch 13 such that drag bushing 14
drags against an inside surface of the point body 17 thereby providing
an axial force to the clutch 13 in the opposite direction of the motion of
the clutch but still allowing the clutch fingers 13a to open or close. The
drag bushing 14 may alternatively be star shaped, oval or some other
form than split as long as it can frictionally engage the point body surface

to resist, but allow, axial motion.



between the pencil top 22 and an eraser holder 24 allows the user to punp
the pencil nechanismdirectly by pushing down on an eraser 26 that is press
fit into wbeoaraseo hol der 24 and held fast by an erasercirascubes®23s made of
soft nmetal and bent around a bottom of the eraser 26. A top spring 23

bi ases the eraser 26 rearwardly or upwardly in the figures, and di sengages
the pencil nechani smwhen force on the eraser holder 24 is renoved as w ||
be explained later in this disclosure. [0025]Axial force is transmtted
fromthe pencil top 22 of the body assepbly 2 by the tube 21 to the point
assenbly 4. The hol | ow t ube 21 al so holds spare | eads shown at 10 in Figs.

5to 15. L 10 can belo from int or. froma through-hgle in
Phe axi al TBRBLr of tho: TeRERG SR 187 B RerrethAiRE sk I Pt Ravi n
the eraser 26. [0026j Rﬁfa%:merﬂrgtwwlﬁmgwetﬁe smta@d%axnhmetotpudi@laball;soi_-rhti xedly
connected to a actuat a_ a tube bus 19. oint b 17 i

oo S onmeat oq 1 36l roMuarti cdbel i BT MieertRisst IS Ppaledionaloh | ot
high friction mslterIoaHothgrdrwhanmmhnﬁlltﬁ@pémmtouw1aéb@ttmmtd@.ushl ng
to hold the | ead 10|aééfr|ct|on is é& necte Eomt 11 such
that it provides an R&PgP Pa%@fep&féee'ého%ah n rqmo Wﬂ'inE &i‘t £ WiB¥ssenbl y

made up of point 11 'd?$éhrd101|§ expbsbd®y) ébttem o&t7from$hesb;')éh'i\mn‘{ng3éﬂm@0t ed to
an actuator subasse |§ made up of act'uator an actuator insert 15 and
9

the tube 21, and is 8 HeBPeMEGSIAG dRRIGidne o baireh 06 ghierroigipti has #8. A
clutch 13, e.g. md%hgﬁnéuﬁﬁﬂhldrﬁaﬁemaﬁcﬁro»@écewdﬂth%smhrn@&ﬁ)ofltﬁe%m ped

i nsi de the point subassenb %% 7 and inside thé actuator subassenbly
15, 16, 21, so that theeoigl éﬁsq@MaﬁO"r‘ﬁi\k@dé‘wﬁ&mQ@‘ driveielf¥aeyrs the Bibeei t her

subassenbl y. Actuat o S
fixed in a forward ggéum?é?ié:rpégdtHgﬁt'%%ngpoﬁn?geﬁfhy%Crerg]ggéé tﬁe%:?}fﬁg
al umi num steel or BBasdhig 0®REMANt loddhitiad apmnpresgioni ef pomé@pyn@ﬂ@atshed to

the rear or top end illestrélléﬁ as the movement from Fig. 5 to Fig. 6.

[0029] The tube 21 moving forward relative to the point 11 causes the
actuator 16 to move forwardly inside the point body 17 as well. Actuator
insert 15 of actuator 16 first engages the outer inclined surface 13b of
the clutch fingers 13a and moves the clutch 13 forwardly. The reacting
axial force provided by the drag bushing 14 pushes the clutch fingers
13a into the plastic insert 15 of actuator 16, causing them to close by
taper lock action thus gripping the lead 10 with a force greater than that
provided by the point bushing/insert 12. The force of the actuator 16
pushing on the clutch 13 then overcomes the force of the drag bushing
14 causing the clutch 13 to move forward and advance the lead 10 for
the remaining throw of the actuator as sequentially shown in Figs. 7 and
8 respectively.

[0030] The clutch 13 bottoms out on the inside of the point 11 and the
force provided by the pen mechanism via the tube 21 creates a reactive
force from the point 11 pushing the clutch fingers 13a into the actuator
16 thus locking the lead 10 in a useable position. |



clutch 13 to prevent the actuator subassenbly 15, 16, 21 from separating
fromthe clutch subassenbly 13, 20. The clutch subassenbly also includes a
drag bushwogotisa4zot he form of a springy spit plastic ripog/usatmasizesl ar ound
three axially extending and circunferentially spaced |ead clutching fingers
13a of the clutch 13 such that drag bushing 14 drags against an inside
surface of the point body 17 thereby providing an axial force to the clutch
13 in the opposite direction of the notion of the clutch but still allow ng
the clutch fingers 13a to open or closg. The drag bushing 14 may
alternatively be star shaped, oval or Some other formthan split as |long as

it can frigtiqQnally eng pQJ: Nt Y. S, i ow,

axi al not |[ (#ﬁ 8 [0028] %ﬁeﬁﬁg %@ rrﬁﬁ@eorfﬁf{%g?oo%?zﬁ ﬁ%t[l%%ﬁ%#et@%ﬂd le,n% shown
in Fig. 15, in a nvan’iver1ohetthapehmembamsmhretrmmpxpDSiee re@actadiieatiory(Fig 9pr opel a
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bot:1 ons out on the 12]3ﬁ|799fddﬂ<tecﬁtb$mﬂbw$d16|rﬂaﬂ@2tathmaicttlhler by?retbuan‘ofpm nt 11
with a witing tip of |eal xt e out 0 pen
witing end of the BY trﬁp”ﬂgﬁ%cé@l ggggdrﬂf‘gﬂ @r?)vé(g? tol%gn]usf‘ﬂu oint 11
has a channel with |ﬂ@h@@@p§bsﬁ@@lré&ronrcﬂ% adtigtof ﬂﬁetwmhﬁ.xlsfﬁ@leés.lﬁg e diten | ead 10
in the point subassenbly. Continued tw sti an’ﬁ@‘?dr ve es, the tube

21 further forward }%ﬁr@p,t%aqtgatphbs ﬁbﬁ"‘?‘ﬁ'c%ﬁ wihe "&‘%m'%g@ﬁtf PR spring

18. This novement afgly] élldelt?dckczﬁm%qa@in@a Qiffabed mfab Semdlal@wir@ ih didtbmist r at ed
as the novenent from Fig. Fig. 6. [0029] The tube I ng faorward

oV
relative to the poi fmgeﬂ@%ilt%é%“rtgn@ed‘cﬂ’lﬁf@?asl@g t”t? 'ﬁéﬂ?éof orhgdlead y 0; '?13| de
the point body 17 ag.uelk by%%ﬁ@ﬂb‘?% Q@ﬁreh Hefpit Bl 18 frinestib&ngages

the outer inclined surface 13 utch fi n ers 13a and noves the
clutch 13 forwar dl ybushing 2 gocounjersxhalcluiet a@ameb% QEViding eREXE HYCHUshi ng

14 pushes the clut Ct}éawéﬂg%ﬁe ﬁﬁcﬂ b%s%élﬁbl?%ﬁfh‘@gr‘eﬁ&ﬁ"iﬁanltﬁ e RircdGfith@t or 16,

causing themto clos taper 1 on”thus lead 10 with a
force greater than dl‘agﬂouphlognéesdlcbyhath@ Qutchﬂsungvaawrgarwasémlam@ tothe force

of the actuator en over comes the force of the
drag bushing 14 cau@?ﬁgbqﬁretﬂgl {{&%&ﬁgat%v%m orward and advance the | ead
10 for the remaining throw of the actuator as sequentially shown in Figs. 7
and 8 res .vely. [00 The ¢ 3 botto t he
point 11 Eﬁ‘g&#he force pr Wigtdb%(?)/ E‘ﬁt %%ﬂuﬁmgétﬁ@fggﬁﬁémﬁ%gﬁh%
creates a reactive A04lGeotfonwBtivben @dnmcbr slnba@&lﬁhtblylgndh@@dmttwbaésawws 13a
into the actuator 16 thus | ockin (9 the | ea Redolsea | e R}osmfcm

such that continued rearward motlon oft e pen mechanism repels thé

whole pencil mechanism until the pen mechanism bottoms out and the

point is retracted (Fig. 10).

[0033] Repeated axial thrusts (Figs. 11 to 14) from the clutch via the
actuator will provide for continuous advancement of the lead. In any
retracted position after the clutch disengages, the lead 10 will be free to
be pushed manually back into the mechanism by overcoming the forée
of the point insert or bushing 12.

[0034] Referring now to Figs. 16 and 17 which illustrate and second
embodiment of the invention, the same reference numerals are used to
designate functionally similar parts as in the embodiment illustrated in



9 [0031] A rearward axial notion of the tube 21 actuated by twi sting the
driver 107 of the pen nechanismin the opposite retract direction (Fig. 9)
causes t hwoaotumsan 16 to nove rearwardly. The point sulpasasohlbpsiis 12, 17
is forced to stay forward relative to the actuator by the bias of the point
spring 18. The drag bushing 14 provides a force to the clutch 13 in the
opposite direction of the actuator notion thus releasing the clutch 13 from
the actuator 16, in particular to allowthe low friction plastic insert 15
to slide back off the inclined surfaces,13b, and allow ng the clutch
fingers 13a to spring open thus releasﬁ%g the I ead 10. The lead 10 is held

still by friction f e i LWk i shi ng
19 encounters the cF@gb%?cg%pt?g? B%é%%g@?ﬁ{é}t}b@g?;}%ﬁ}%}%clp@ﬁ&g%d to
the cl utch subassentbnnesticcto orsmgde asemet piece with thetde bishing2dreag iBushi ng

14 such that the clytch 13 .noyes . .rearward t At L ea r the
rest of the actuat oﬁ?rr}m’eowec{g%é% ﬁ‘fﬁﬂ%%i éﬁ%oééﬁ%loﬁ‘te%%n'%ﬁt q’gﬁgtthg

act uat or restrai ni ngctharor reertadsi iafriotiohalyrertigapee bp deatpipashing Ubeasteedibgy and
t he point subassenbl

sych that continued rearwar,: tign of, th 20
mechani sm repel s t h@yq}éﬁaﬁrée %QH%tPf 'nﬁ‘é’é%’r\?gﬁ’ﬂ Fﬂq ﬁl'g?ﬁg Sﬂﬁﬁc?’@f&{%ﬁib@ybot t ons
out and the point i $7rgithacthedhdert 16 cabBlide RABSbbepikiatesistanderinsiderthst s
(Figs. 11 to 14) fromthe, cl utﬁh via.the tuator wll provide for
conti nuous advancenBft BPd% he felealor f%eﬁﬂg}" %BP%@OWJE?"H”&W@F?&% he
clutch disengages, therid@asinklhet durfabgs 13t86f ditclh €3 pusiEeth FgBuEs dnd TiRck into
t he mechani sm by overconming the force of the point insert Oﬁigbushi&g 12.

[ 0034] Ref erri ng nomﬂtQinF‘f"@%.i” 28 oaﬁasi@ﬂim'%frgm reteres é3bHuigecoltd

to close the clutch fingers 13a on the lead 10 so in can be fed
downwardly and locked as in Fig. 17. This occurs when the tube 21 of
Fig. 5, not shown in Figs. 16 and 17 but fixed to actuator bushing 20, is
moved downwardly by rotation of the pen driver 107 in Fig. 15. In the
rest position of Fig. 16, a stop 13c on the lower end of each clutch finger
13a, traps insert 15 with clutch 13 so upward movement of the clutch by
action of point spring 18, also raises the insert 15 in the point body 17 in
preparation for the next lead feeding cycle.

[0035] For convenience and ease of reference, following is a component
list by reference numeral, illustrated in the drawings: 2 body assembly;
4 point assembly; 10 lead; 11 point; 12 point bushing ; 13 clutch; 14 drag
bushing; 15 actuator insert; 16 actuator; 17 point body; 18 point spring;
19 tube bushing; 20 clutch adaptor; 21 tube; 22 pencil top; 13 top spring;
24 eraser holder; 25 eraser ferrule; 26 eraser; 101 front outer pen
casing; 104 anchor busing; 106 front barrel; 107 driver; and 108 shuttle.

[0036] Advantages of the invention include the fact that the pencil
mechanism of the present invention is interchangeable with ballpoint
refills, allowing a single writing instrument to change functions between
ballpoint pen and pencil. The mechanism will work in the existing Cross



enbodi nent of the invention, the same reference nunerals are used to
designate functionally simlar parts as in the enbodinent illustrated in

10 Fi gs. Wot0111043420he difference is that in Figs. 16 an@#CIfS2tle@®sekiitch 13
is connected to or made as one piece with the tube bushing 20 and is
therefore fixed to the actuator of the pencil nmechanism while the actuator
insert 15 is frictionally engaged by drag bushing 14 extending around the
actuator insert 15, against the slidable surface of point body 17, so that
the insert 15 can slide axially, but w.,th resistance, inside the point body
17. Actuator insert 15 has an inner [ow friction surface that can ride up

i nclined surfaces f t C i ; ncl i ned
in an opposite dlré%$F%n %%&%Qﬁ&ﬁt e551§%9|ﬂ3 %6tr%&u&PqE%ZMCaéﬁgie t he
clutch fingers 13a fonctiohality @dded & the pem macr:ha@ﬁnﬁ &wrehwmahmdll@ba@hwald)cked as

:azdFllg bﬁ'z fTQiaz ?gccg?rﬁs ﬁ@ﬁpﬂiﬁl}g F‘ﬁgﬁ%éénﬂ'”%‘%‘é a9| {Xabﬁg? Hy r ot atsl.on of
t he pen driver 107 pelfncing.redLEcethmnmmberroédlffemm;iaa;sembheétd:bgnarllﬂac‘rarept op 13c
on the | ower end of each clutch f. r a i ns 1 utch 13
so upward novement SY"E%”X'%EP@HC'LV%E%%%HQ ggﬁﬁc@gw%gﬁ-fg lé% géo rai ses
the insert 15 in tVb:érﬂQhLﬁélIdeMedBactN’inWtﬁémwhamsnf|mthé retractedtpositiad. f eedi ng
cycl e. [0035] For canveni ence aﬂg?ejase of. ref rence,[ﬂ %o | owi

conmponent |ist by retePREIEHOHE mechanigra,is Hnipn ﬁeoD(?rr%fw% ﬂSOtﬁﬁr body

assenbly; 4 point asegbhipoikpehgrsducts. point; 12 point bushing ; 13
clutch; 14 drag bushing; 15 actuator insert; 16 actuator; 17 point body; 18

poi nt spring; 19 tube bushing; 20 clutch adaptor 21 tube 22 pencil top;

13 top spfg dﬁ} 24 erasecﬁ@nqﬁbﬁasgﬁalﬁét@%ﬂﬂ rutﬁférébr%poﬂéwt@é%iﬁed blbdnyf r ont
outer pen casing; 104 anchor busi n% B?rh\r ont barrel; 107 drlver and 108
Wi

shuttle. [0036] Advaﬁt’t@wgn@feﬂﬁhélou efiie oRieve sempaebleraaslist he penci |
mechani sm of the present invention is interchangeable w th ball point

[0038] While specific embodiments of the invention have been shown
and described in detail to illustrate the application of the principles of the
invention, it will be understood that the invention may be embodied
otherwise without departing from such principles.



refills, allowing a single witing instrunment to change functions between
bal | poi nt pen and pencil. The nmechanismw Il work in the existing Cross

hel i cal dwoOwelln&B42poi nt pens and does not require speci PCT/US2a10A50225
functionality added to the pen nmechani smthereby maeking it backward

conpati ble to these existing pens.
reduce the nunber

pencil wll

I nt erchangeability between pen and
of different assenblies to be nanufactured

11

but still provide pencil and pen functions to the custoner. The | ead can be

manual | y pushed back into the mechanisyjgin the retracted position. The
operation of the nmechanismis simlar

bal | poi nt pen products. [0037]Currently brass, plastic and rubber
conponents are used but any of these materials could be switched to achieve
conpar abl e r eWHAT IS COABMMEDNISE e speci fic enbodi nents of the invention have

been shown and described in detail

be enbodi ed ot herwi.se VA pbatit mdelatisrrior faplirgua peprefiitinpd @en having a

driver rotatably connected to a barrel for moving a shuttle axially in the barrel, the
barrel having an open writing end with a step near the open writing end, the
pencil mechanism comprising:

an actuator subassembly including hollow tube for containing at least one
lead having a writing tip, the tube being adapted to be connected to the shuttle
for axial movement in the pen when the driver is rotated with respect to the
barrel;

a point subassembly slidably mounted to the actuator subassembly and
having a point with a shoulder adapted to engage the step when an end of the
point projects from the writing end of the pen, the point also having a channel
with an open end for receiving the writing tip of a lead in the point subassembly,
the point subassembly including a point bushing for frictionally engaging lead in
the point subassembly to allow but resist axial relative movement between the
lead and the point subassembly;

a point spring engaged between the actuator subassembly and the point
subassembly for biasing the point subassembly forwardly and the actuator
subassembly rearwardly in the pen; and

a clutch subassembly slidably mounted to the point subassembly, the
clutch subassembly including a clutch with plurality of resilient fingers for
receiving lead, the resilient fingers having inclined surfaces, the actuator
subassembly moving the clutch subassembly forwardly by rotation of the driver
in a first direction, the actuator subassembly including an actuator insert for riding
along the inclined surfaces for close the fingers to engage lead in the clutch to
fix the lead with respect to the clutch so that further forward movement of the
actuator subassembly projects a writing tip of the lead from the open end of the
point while the shoulder is engaged against the step to fix the writing tip in a

0 the operation of other Cross

en ¢ ( toillustrate the application of the
principles of the invention, it will be understood that the invention nmay



12 WHAT IS CLAIMED IS: 1. A pencil nechanismfor replacing a pen refill in
a pen having a driver rotatably connected to a barrel for noving a shuttle
axi al Iy iwothae/isa42wel , the barrel having an open witi ngcenms$2evtbo2as st ep
near the open witing end, the pencil nmechani sm conpri sing: an
actuator subassenbly including hollow tube for containing at |east one |ead
having a witing tip, the tube being adapted to be connected to the shuttle
for axial novenment in the pen when the driver is rotated with respect to
the barrel; a point subassenbly sl i,dably nmounted to the actuator
subassenbly and having a point with a sﬂgul der adapted to engage the step

when an end of .the point o] ect.s f t Iting end of th , th

p](c)i nt I al 30_ ha\’)’[}'ﬁ@g Blg%%oa{h?;%[CWW‘FE%E%@@#&@%WF%}F grgecgi v?ng tﬁep\(/a\pi ti nS tip
of a lead in the pheattuatopasisessbmply el ovatie abeardiyrming pen bl natat i nt
bushi ng for frg’ F't i Qnal.luy eorr‘}%ag nhmlye elgtglra t r}ee Ip?i nt z ghﬁp Ib.lﬁl hg@pﬁl 8\(/)\/I "
buL resims)]t axPHNe GEVeRINGa kg 'tﬁegﬁcoﬂatdm%f?nt %eleeaiﬁ‘gaﬁ %gﬁjgrggc')isﬁt °
subassenbl y; the inclinredrgirfates By b thegigees teetivesyagehtae deddiand allomtizs s enbl
and the point s?ulgglsserrblr ?OII‘U b??si n he Roilnt t?lﬁaa%enbl v i grmr% 3S/eandy
t he actuator §'H%§§Qﬁ%ﬁe§'¥m@é’r’0\%‘@d?§lmﬁ‘ﬁ ly i %Bﬁ’;”ti‘ﬁ&a e'ngf%ct'cq,f’ﬁlp?}?
subassenbly sy fhalloiht BosHIAGButbRiddRoRbIY inBLhapsianib) pressure esértdddyain
subassenbly including a clutch with plural 'E%ﬁﬁ%ﬁﬁ%' | ient fingers for

1di ng )
recei vi ng | eathe friglionabBeldingnto aliowder 4 reReat A g ¥e8ces, the
actuator subassenbly noving the clutch subassenbly forwardly by rotation of
the driver in a first direction, the actuator subassenbl éPi ncl udi an

actuator insert fo? ridinegpeacbmgchasmets/aived Winrpiadeaclyish sibazsen
fingers to en aﬂ@at%lﬁ%’o%n‘?ed Gfﬁl&% ehiottRe Bbitatdt@ubssdniy Bnd RES &t t he
urther Torwar v T th

clutch so that f . ement of the actuator® subassenbly
proj ects a w adaptgr opposite frame theeeldich fipgetshancogrargenbleAgainst theoadivai@hi | e t he

shoul der i's epgaged. BAALARLERNR) el8Pe Lfalhhdvehidht BEiwWebRthd ddRLdtél dhd the
clutch subassemblies, the actuator subassembly being movable rearwardly in the
pen by rotation of the driver in an opposite second direction for releasing the
actuator from the clutch to release the clutch fingers from the lead and allow the
clutch subassembly to move rearwardly in the pen, the lead being frictionally held
by the point bushing but being moveable into the point by pressure exerted again
the frictional holding, continued rearward movement of the actuator subassembly
causing engagement with the clutch adaptor for causing rearward movement of
the clutch subassembly with respect to the point subassembly and the lead that
is frictionally held by the point bushing, to allow for a repeat of the lead feeding
cycle. the actuator from the clutch to release the clutch fingers from the lead.

3. The pencil mechanism of claim 1, wherein the clutch subassembly
is fixed to the actuator subassembly except that the actuator insert is fictionally
slidably to the point subassembly, the clutch subassembly having a stop at each
clutch finger for moving the actuator insert rearwardly with the clutch after the
actuator insert slides of the inclined surfaces.

4. The pencil mechanism of claim 1, wherein the clutch subassembly



13 witing position and conpete a | ead feeding cycle; t he actuator
subassenbl y bei ng novable rearwardly in the pen by rotation of the driver
in an oppeeizba/serzond direction for rel easing the actuatrom/tisesienso2bdr t he
inclined surfaces to open the fingers to disengage the |l ead and all ow t he
clutch subassenbly to nove rearwardly in the pen, the | ead being
frictionally held by the point bushing but being noveable into the point by
pressure exerted again the frictional holding, to allow for a repeat of the
| ead feeding cycle. 2. The pencil chanismof claim11, wherein the
clutch subassenbly is slidably mounted with respect to the actuator
subassenbly a f f s and
engageabl e agggwnggfﬁgﬁgg%gﬁpgﬁﬂ Qggﬁﬁ%ﬁ§@ﬁgtﬁg S%P%g%#ﬁéﬁﬁ ﬁ%ﬂ%ﬁg axi al
nmovenent betmemmngbeWummmb&dumamddphmt&MuﬁethUﬁﬁasbwbhaE@unﬂhéhaEﬁaator

subassenbly b va I r river

i n an opposi t?’%’g%?} %gg%%rﬁg é%ﬁfgﬂgﬁ?ﬁ@%&%}b@%ﬁm?& PTP’Iﬁlggcl utch
to rel ease theearWatdihltfsthﬁneawf/ardmwlth\erelswcd tathe Edintevbassendblyt ch
subassenbly to nove rearwardly in the pen, the |ead being frictionally held
by the point bushing but being noveable into the point by pressure exerted

aggi nt Prg frictiongl hoTie pencilcathamismd of eairmar, whemaie trentiutch ihtledecauat or
subassenbl y causi n nt W|t t.he cl ut ad rearward
rovenent of + RUTETHLEdsteibes Tarth e Asheich 04 Reual ALbsatHtak D! v
and the | ead lirfbﬁidm?arﬁ Ins6#t P flitidnehate bl coheeqed mthbuswanmortemga@hgw for a
repeat of the |ead e actuator from tch to eI ease

eedi nq cyc| e, he c
the clutch fi Rgestdipg BWQ%@'P@@@ sunacestgclo%@n%gpﬁn F‘eﬁ@&"rﬁm%m% g ai m 1,
wherein the clgggch subassenbly is fixed to the actuator subassenbly except
that the actuator insert is fictionally slidably to the point subassenbly,
the clutch subassenbly having a stop at each clutch finger for noving the

actuator insert regrwarfigp é’Hcﬁl%éc'Hﬁn%Hﬁf%félrﬁfﬂﬁﬁeﬂehﬁh@%ﬁﬁ@{%ab%ﬁlﬁl}/ slides
of the inclined surfaces. " 14 includes ag bushing for frictionally

engagi ng the fisludesadag @éﬁ'ﬁmgqué”(r’“@@ﬁﬂ:}t engaginoripe pein s's‘»w@bh/lt@:feﬁiﬁtand
pring 5o t hat upgootiten e AMcAERHBLiN AfackEmbReub B B R ARl 12F, Bog ™
rearwardly w thanr @ bfescef the poing spmi\gwso thavadesribe plutch subassembly is moved
rearwardly it slides rearwardly with respect to the point subassembly, the clutch
including a plurality of inclined surfaces facing the actuator, the actuator
subassembly including an insert of low friction material connected to the actuator
for engaging and sliding along the inclined surfaces to close and open the clutch

fingers on the lead.

7. The pencil mechanism of claim 1, including a body assembly
connected to an end of the tube of the actuator subassembly that is opposite for
the point, the body assembly including an eraser holder fixed to the tube and
adapted to receive an eraser, and a pencil top slidably connected to the eraser
holder and including a thread adapted for connecting the pencil mechanism to
the shuttle of the pen, the body assembly also including a top spring for biasing
the eraser holder rearwardly so that pressing forwardly on the eraser holder
moved the tube forwardly against the bias of the top spring to cause a lead
feeding cycle without rotation of the driver.



5. The pencil|l nmechanismof claim1l, wherein the clutch includes a plurality
of inclined surfaces facing the actuator, the actuator subassenbly

i ncl udi ngvaroimsen2d of |ow friction material connected wPoTiUseo1@®s02a% or f or
engagi ng and sliding along the inclined surfaces to close and open the
clutch fingers on the |ead. 6. The pencil nmechanismof claiml
wherein the clutch subassenbly includes a drag bushing for frictionally
engagi ng the point subassembly to resist sliding between the clutch and
poi nt subassenblies but by an anount thq% is less than a bias of the point
spring so that when the clutch subassenbl”y is noved rearwardly it slides

rearwardly with respectrto bas y lpﬁwc ng a
plurality of inclited sTuhref %’E@ 'P‘ggtﬁénm hég %@ﬁﬁgt 6”r°ﬁ ebﬁzﬁa%l%rélnw
subassenbl y i oohnedtettomn dndséthie tobe bbWefalctuaﬁorcsubasﬁembI)alhatl@rﬂweoslwot o the
actuator for ga and, sl idi I t ] I f se and
open the clut ﬁW F?Cﬁ g}e Q%W ?ﬁgn{@a@pﬁﬁ%g é}seéfgggh@gg%ﬁ%gdl t%Cr%ﬁ(é: ﬁ%& gllﬁglp f
claiml, i ngl ada%?m mwemmwgmwa:cpenulerﬁptsbdmiy emrmr:a@tedﬂoéhe ataseof the
actuat or subasse osite the pqint, t

i ncludi ng an P'Q%? E@*ngrgﬁggacfgé EQ}[S’Q”Q '”8&%?8@ E@g%’(@zﬂiﬁ%ﬁg&)
eraser, and aitedHutile (BfQﬁe pbhand budﬁmmdlsb indudingea ameﬁrpnhg lfokebiasimgl

i ncl udi ng a thread ada ted for c nnectl ng the penci hani sm ho t he

shuttle of thiep@iaser RYdBHRAMNRINSY (hat REessing: [QhWR an ¥ €ESET RG'deb:

bi asing the epRyeH ROk fdr@amaé@hhustaﬁe Ibha?!st ofptlh@Sth rspnﬁ@ltdvaédée/ adéad he
eraser hol der noved the tube forwardly ag st the spri ng

to cause a IeéﬁPWf@&YPWHWF etglianiine Wﬁ’teétal”t‘ilﬁ”'?ﬁre'f‘ﬁiée QPIC&éﬁUBait@%l
The penci | Eﬁﬁl@!fe.%t & Bbﬁ#nﬁ@ fjerfﬁdﬂShéi@'é?@a@nE%p@ﬁﬁﬁ!bﬁhyerﬁ@?'ttﬁ‘ﬁ‘e%%@ tO an

end of the tu ctuator subassénb IS opposite for the point,
the body asseslifigg beteregaiherisah andpeint %ﬁaﬁmbll%@@t bsbafﬂ aouRiiRatihigstdapt ed

LO receive any ngéﬁfas ARk o@?&%’ﬁr{ §c9f?1 Whgﬁ%é’dﬁ%nﬁfb’é%’erﬁlﬂyqsh%o@édiser

ol der and inc athr or connecting t penci | mechani sm
to the shuttl eeaﬁvatdiwt plétes rewawmwlthggmtgw the peint mba;aemglyatheccwt%n ng
for biasing t e f on the
eraser hol der Wﬁoy@s gl'&?él@? OF dﬁ%‘%@l y r%gglgr%?ﬁé htgébé(ggagg‘ @%ﬁtg%%gprl ng
to cause a | eadbdssedibhgndydihg anirtsedof Iomdtiettoincmateﬂaltchen@med@rthe aetdaigher ei n

t he clutch subassenbly_include gi ng
the poi nt. subdebnpnysesd SyiEaiols sy Maehtheth gosh ShlRpan e AR
subassenbl i es fihgdrsloy tha lewdount that is | ess than a bias of the poi nt spring
so that when the clutch subassenbly is noved rearwardly it slides
rearwardly with respect to the point subassenbly, the clutch including a
plurality of incliged Wbéﬁ@ﬁaeémlsmcbdnﬁnang uator, the actuator
subassenbly including an i ns 0 Cél on r tert ‘ﬁ conne cl. eg aio t he
actuator for engag??\gdé’ﬁ&?rssl” af‘ww% '”[“H‘é 'P%@Il Y ?1!%{%03?8'” se and
open the cl ut ¢yt bR@RAE HaRingRewditrdip, the tube%em@a&d@btﬁdﬂom@@aneaw toa
conpri si ng: an act uat or subasser\;\a7rq qz{y Gﬁle hol I ow tube for
cont ai ni ng at Shéaforgeial MexaMREN APeR WIS Gyt ‘srgota{ ﬁép%gl tgPEdapt ed
to be connectedq te a shuttle for aX| al novenent in a pen when a driver is

rotated with respect to a pen barr a point subas'i)enbln%/ sl i dably
nmounted to the acta®ebt SEW%'W@M@W?%@ heFsiuntorspppssh IEP{yénghoul der

(1la) adapted htaﬁng%g@cgﬁ’th% @evﬁlﬁ’ a'é;i]‘lohia%r PraR) %ﬁﬁeéﬁo BRGagy afshﬁ) iRQh&beRr Oj ect's

froma witing en e point also havi a channel with an open
end for recei wheg arhendwpi thergintiosojeets dromeadvriting €ne ogm%@ers&%%@@hﬁm t he

poi nt SUbasse{ﬁgblﬁgonﬂa%%g\gltﬁaﬁ% @E ehHSf@’ Hé@el(n%ﬁ)thé Qkitihg tig of anédd w tRegagi ng

|l ead (10) in ssenb | ow but’ resist” axial relative
nmovement bet wpeint sheasseatblyritie mmtﬁcbmsesﬂhi)agw@ﬂg/a point bushing (12) for
frictionally engaging lead (10) in the point subassembly to allow but resist axial

relative movement between the lead and the point subassembly;



16 a point spring (18) engaged between the actuator subassenbly and
the point subassenbly for biasing the point subassenbly forwardly and the
act uat or wohasigssi2by rearwardly in the pen; an actraatuseotoosee: ( 15)
frictionally engaged to and slidable with respect to the point subassenbly;
and a clutch (13) connected to the actuator subassenbly and slidably
mounted with respect to the point subassenbly, the clutch including a
plurality of resilient fingers (13a) for receiving | ead, each finger having
an inclined surface (13b), the actuator jhsert (15) being engageable al ong
the inclined surfaces for closing the fingers and engage lead in the clutch

tofixtheleadvm t venent
of the actuator QL@E@?@ g%geﬁgfgse‘aaﬁr%??ﬁﬁwe Maté?é%t%%? ngném he
open end of tpe:npsmb&ssatnblyéon%we@ﬁmmt suba@egw@ef@r\wdlyraﬁd th@néCtya@p to fix
the witing ti and conpete a lead feeding cycle, the
clutch fi ngergB%%#%b&ée%W&d@ﬁﬁ%ﬁ%g& engagi ng the actuator insert (15) for
axi al novenent of amectaatonitsert ( i@sfacﬁonaé)aemwgeuyoand Blicable withr bspestdorent of
the clutch; the actua bassenbly being novable rearwardly for

rel easi ng thethaec?ﬂﬁttstﬂbarsﬁ%@ﬁly ?'? m the inclined surfaces to rel ease the
clutch fingers froacluteh I1@)am&namteatdtbwa«:thetoci;mhashemblyrmdelidamrmamr«ieq in the

pen, the | ead b i onal | heId th 01n bushin ut. be

noveabl e i nt th' %?ﬂcﬁ Otb9 pBV‘é§ @QEP/{ g’élnﬁ Ui ?PIF%"F é?s'fhed'?dl ng,
c?nt Ih nued reamw&d (Lw%v&aéemhgtéw ea?dr:;mger haurisgaammmed aafase Unge)ngag]?rreRt
of the stops with the actuator insert for sin ment _of the
act uat or i nsePEURIQriNSeEdpe e"ﬂg)e'?g?@eﬁBIPr?ﬂorQ}E g'r’r‘fif r{.\ﬂ%&S{Q{é gggh?hat i's
frictionally 'ﬂﬁgés%dtefhgaﬁé’le% it dIne td fx Ak lend e re@FécﬁFﬂ@ﬁfe @iitch be | ead
feedi ng cycle pencil mechanismof claim9, includi ngaa bod

assenbl y conn@&téld'”t%f‘HWa%@%‘?m?Wé’ffh?o%?t‘dﬁtort%@aéﬁq’U@VBfol%q %@%YQ t hat
i s opposite fgf %ﬁeh@ad)f?brﬂtthe 5;5@1 HReyr ths peRPIvMild thesHeiier .§@n§5@e&%gmt der

fixed to the tu and adapted to receive an eraser, and a pencil top
sl i dabl y conn# eigptio fixHaeayriiggrtip in a writing position and compete a lead feeding

cycle, the clutch fingers each having a stop for engaging the actuator insert (15)
for axial movement of the actuator insert rearwardly with rearward movement of
the clutch;

the actuator subassembly being movable rearwardly for releasing the
acfuator insert from the inclined surfaces to release the clutch fingers from the
lead and allow the clutch to move rearwardly in the pen, the lead being frictionally
held by the point bushing but being moveable into the point by pressure exerted
again the frictional holding, continued rearward movement of the actuator
subassembly causing engagement of the stops with the actuator insert for
causing rearward movement of the actuator insert with respect to the point
subassembly and the lead that is frictionally held by the point bushing, to allow
for a repeat of the lead feeding cycle.

10.  The pencil mechanism of claim 9, including a body assembly
connected to an end of the tube of the actuator subassembly that is opposite for
the point, the body assembly including an eraser holder fixed to the tube and
adapted to receive an eraser, and a pencil top slidably connected to the eraser



17 holder and including a thread adapted for connecting the pencil

mechani smto the shuttle of the pen, the body assenbly also including a top
spring fowohnmgisagot he eraser hol der rearwardly so that pprassemngsdoes war dl y
on the eraser holder noved the tube forwardly against the bias of the top
spring to cause a |lead feeding cycle without rotation of the driver.

11. The pencil mechanismof claim9, wherein the actuator insert (15)

i ncludes a drag bushing (14) for frictionally engagi ng the point
subassenbly 11, 17) to resist sliding be|t7vveen the clutch and poi nt
subassenblies but by an anount that is I'ess than a bias of the point spring
so that when i il S kdes
earvardly. wi MMOPELSLEBU R PRt KrkohirbiG thebBhal et 1005,
mechani sm of tHeashutt@, ofiheepen,rih¢ hedy assemiddalsa inchusing 4 pspring ferdiagindr
insert, the agtuator | e] WA [ ing and
sliding al ong h%ralsﬁ%b@ﬁér{j}e&t?\y%@g/egg {Hg?ﬁr%éés@%tafﬁgﬂ%p ngr'E lﬁ@ (e:{a(l%'t[9 Eﬁgg_?ﬁger S on
the | ead. moved 3ne Tube foenardly agsimenhe iasft ofcthaitap $pringdd cdiseyadedrbdy
assenbly conngcted to an end qf .th uhe of the actuator subassenbly that
is opposite f df’]@ecyﬁ@"ﬁ'fh,ouﬁfga%b@ té%@@%l y including an eraser hol der
fixed to the tube and adapted to receive an eraser, and a pencil top

slidably connected to the eraser holder ,apd including a thread a ed for
connecting the penti rﬁ@%ime{" anigg A (AT PeW ?refrh‘%e ,at?'H%S%'gﬁgs
assenbl y al sojrchelky didialy BusHiy @Ry forgridtionallyi sxdjagdgtife peintsiasbahoigri 1,
rearwardly so that pressing forwardly on the eraser, hol der, mv t he tube
forwardly agaf Akto fasistislidegdietyan the cligh ard PB'”&&H?@S%mﬁ%ﬁg‘h“g i#Yy cycle

Wi t hout rot at %ﬂﬁ’l'ﬁuﬁf thah @ 154 Vel a bR Fahepbmit spAsEEd thdiBuhémteudimp ie dr ag
bushing (14) ftor frictionally engagi ng the point subassenblﬁoto resi st

sl'idi ng bet weaovedeeatwardly the aatsderinggibslides repardly Whh (23061 todke BaNt by an
anount t hat i§uk§é§'1§§mrbg/an a bias of the point spring so that when the clutch
is noved rearwardly 8 the actuator insert slides rearwardly with respect
to the point subassenbly and wherein the clutch includes the plurality of

| nclined surfaces {aci ngd henAGhdibAlord BPGEIM of BReRR ! ABIrdB EHfackei N9 of
low friction materi@al for ‘engaging and sliding a on%t e Inclined surfaces
to close and tgmertheeetudton mserti thgeactuator insert] keing ofl owafripdiaeimatedelhi@hi sm f or

replacing a pgrrllgargelr];gi; |a}1d isﬁdiﬁ‘g Bﬁ)ﬂgqﬁg iirﬂ:ﬂn@d surfaces to close and open the clutch

fingers on the lead.

13.  The pencil mechanism of claim 9, including a body assembly
connected to an end of the tube of the actuator subassembly that is opposite for
the point, the body assembly including an eraser holder fixed to the tube and
adapted to receive an eraser, and a pencil top slidably connected to the eraser
holder and including a thread adapted for connecting the pencil mechanism to
the shuttle of the pen, the body assembly also including a top spring for biasing
the eraser holder rearwardly so that pressing forwardly on the eraser holder
moved the tube forwardly against the bias of the top spring to cause a lead
feeding cycle without rotation of the driver, the actuator insert (15) including a
drag bushing (14) for frictionally engaging the point subassembly to resist sliding
between the actuator insert and the point subassemblies but by an amount that
is less than a bias of the point spring so that when the clutch is moved rearwardly



driver (107) rotatably connected to a barrel (106) for noving a shuttle
(108) axially in the barrel, the barrel having an open witing end with a
step (102&P 20Ha05342he open witing end, the pencil nmecharCcImscanpsi2gs ng:

an actuator subassenbly (15, 16, 19, 21) including hollow tube (21) for
containing at |east one lead (10) having a witing tip, the tube being
adapted to be connected to the shuttle (108) for axial novenent in the pen
when the driver (107) is rotated with respect to the barrel (106); a
poi nt subassenbly (11, 12, 17) sli dably1 unted to the actuator subassenbly
and having a point (11) wth a shoul der '((11a) adapted to engage the step

ben. the. poi el brsiy SReg adratofinih FEires 3L A WibsssBRoftnd | e
witing tip ofvherelretad cut€) includes ehepuluratitysi iredisedrblijgcestiacippthet actudias senbl y

including a poin ushing (12) for fricti. I | : jn the
poi nt subasse'ﬁﬁ?@ tF% a&{qag%(lrmﬁrt belyg gt{Iog)ﬁléia%rré%{tgﬁF@gphﬁ%&é@ﬁ?ﬂ%é@ V\%den t he
| ead and the gehg§thesinblarsiestifayges to close andopert theiitciyfifdeds origmipad. bet ween
t he actuator subassenbly and the point subassenbly for biasing the point
subassenbly forwardly and the actuator subassenbly rearwardly in the pen;
and a cl ut chygubasgemanl nedHahisnd 4or rePlackigi &l pbh yefitbinrd edn thavingea

actuat or subassenbly and to the $0| nt subaseien&y, t he. cl ut %h %u(t%agsenbl y
including a c‘ljrlh‘tet'EW%/ﬁ)B'PtW@'M coNDeEeq {9 aghary §i1_ Jeff MR & e 108k,
recei ving | eagy;&ilQ) thd BiftroR Ghd'BAEl haWRGaa @F@rh wrilifgéntiivitga srepasoahear (16)
for engaging the clutch (13) when the clutch subassenbly is noved forwardly
by rotation ofhetapendvitingrendytig)pangil HEChARIBMGIESIWh, to cl ose the fingers

(13a) and engage 'ﬁggctpétg) ﬁbﬁhsfseﬁ\bﬁﬂ g%ﬁgg,eg r???ior';ciu;@;]ﬁd‘l@olioﬂﬁ{@bé\ﬁ(éﬂ fpespect

to the clutch so t urther forward r Nt O e actuator subassenbly
projects a wr éaritaigingigl lesst one laagdd0x haying writpeHp.dhe tute hateo péaried il e the
shoulder (1llayg}s, qhé‘@ﬁl‘xtﬂéEﬁdszgar?&ﬁpmﬁ@&%@%‘]iﬁ%é beh Whén WeidivBg tip in
a witing p05|?| on and conpete a'le eedi ng cycle, the clutch subassenbly

havi ng a cl ut ¢l97piaptated pbyespepbisithe barreii @l cl utch fingers and . _
engageabl e agai nst, i %ﬁ\ as‘i}b‘éééé’rhblg“@ﬁﬁ%%”'%z Sﬁl&é%l%%&%?&'tegthéeééﬁétﬁﬁ axi al
he clutch's I es; t he

moverment bet ween th& attUator. an ubasse _
act uat or subassiesbbmblyldnd Hatjngl4 poink {11 with\eadiioslldes 41 1a radiaptedrio ehgagren by

rotation of the dri 107)._1n I I L el easin
t he actuator ?‘f@?eq &@%@f\Hlaerl?qj?r&(ﬁgf(tﬁgﬁ&f‘lhﬁﬁéﬁrggegtg@df trﬂjgrt%ch{'% %ﬁ%é@s (13a)g
fromthe | eadFéri,Qhe aoiht alsb Mavingex charnehwithulbaspeniehy foraeneivieg tieawvitingll y i n
the pen, the | ead bei tictionally held by, the.pai hi : but

bei ng noveabl gppﬂggeqCﬂgOég] ﬁ‘? Roﬁt)s%ﬁs q%'&’ﬁtpg pg;g@,sy@%ss%ﬁﬁ),%ﬂgwé 4 ctional
hol di ng, cont F&H?HJWM@ fbr FrRYenENtenghginb teariqll Opihdtie Soibbsbaskdmblg taisi ng
engagenment with the clutc _afa tQr (n[go\) for c:;[\usin rear ywar d venent of
the clutch suB | PSRt B! d | ead

loye o 9l el aelplivg ToYermaNt Ritween dpadsediny e POk
that is fri ctg@(gh%lsby]bngl d by the point bushing, to allow for a repeat of

the | ead feeding cycle. .
a point spring (18) engaged between the actuator subassembly and the

point subassembly for biasing the point subassembly forwardly and the actuator
subassembly rearwardly in the pen; and

a clutch subassembly (13, 14, 20) slidably mounted to the actuator
subassembly and to the point subassembly, the clutch subassembly including a
clutch (13) with plurality of resilient fingers (13a) for receiving lead (10), the
actuator subassembly including an actuator (16) for engaging the clutch (13)
when the clutch subassembly is moved forwardly by rotation of the driver (107)
in a first direction, to close the fingers (13a) and engage lead (10) in the clutch



15. The pencil mechani sm of claim 14, wherein the clutch subassenbly

i ncludes a drag bushing (14) for frictionally engagi ng the point
subassentwg 20a/05820st sl i di ng between the clutch and poipot/tsediasseedl i es
but by an anpbunt that is |less than a bias of the point spring (18) so that
when the clutch subassenbly is noved rearwardly it slides rearwardly with
respect to the point subassenbly. 16. The pencil nechani sm of claim
14, wherein the clutch (13) includes a plurality of inclined surfaces (13b)
facing the actuator (16), the actuator ggpassenbly i ncluding an insert (15)
of low friction material connected to the actuator (16) for engaging and
sliding al ong,t I fhdger s
(133) on't he-|EHGne Mg WRErSSBEEA6 T, Sl e et M Rl d ot bR 0P i
the clutch subatsamnbulyassamblmsjeatmawgtlrlgmmrtge (eBd)frdnmthewnecﬂth@rfélth%/

pornt. subassehar warHRSEGNE (1135 Fiiapke Sbafslle SERIRSR IR R “O0

spring (18) stipinritivygosttioa acd ubmbeuatdjaam&enﬂing cycle tbe eldtohesabagaednb)y i t
lid dl t th b 13
P oS TR vt ity Ol SPREBH ) bl Bl BUBIAGE TRt ooty (12),

t he actuator égﬁl%ﬁm@é’cuatbﬂalbadsmblgIf‘orlré‘ﬁ&d:thg(ré]ébivaﬂxidl owveémeatbaiweemt er i al
connected to t

e actuato 16). for, en i.ng and sliding along the inclined
surfaces to cf r@s@%ﬂ’%’ﬂfgw CQPH@ng%hﬁgrs (13a) on the |ead. 18.
The pencil| nmechani ﬁ@é&iueﬁb@dﬁa&éembl?%iEldlmglwibbmgyn@m‘niawérﬂ)y inaheect ed
to an end of the tube t he actuator supasse osite for

t he point (11pen PMéOtBBWO%\T@§%PS/(1PKUPlPdW RPosie é‘?%fg’@ral'i%{]%w( %ﬂ;&‘g xed to

the tube (21) t@‘é&t@ﬁ&p@%ﬂfrbrﬂtlﬁ@@l@tc%fﬁ@)ﬂo?éléé@éthé%ﬁ)tch Fﬂgjér@ (1Beneom thep (22)
sl i dably connected eraser h (24 i ncl ng a thread (22a)

adapt ed for claeadd®) g alipw fherrdyteh ﬁ%ﬁm’bﬁ iod“?%r%ﬁ‘ﬂﬁrfﬂyé”(“ﬁm?” dfet he
pen, the bOdYI&%mfﬁFﬁ@allﬁhﬁlﬁ by d Hahmsa.ﬁgqmzwtbeg\g(rﬂ&keab@nmlalta@I ng the

eraser holder re pressing forward éont e eraser hol der

nmoved the tubgoinpihl) fourmmaﬂxlrg/emdmalmmprw%ho Hg, coplinysdiragesd) to
cause a 1 pad bR oY HeeatbBeuboiabakhoRaind Bodldnt WitORb-clutch | 19.

The penci | ni'sm o I ncl assenb connect ed
to an end of wabeptbukRo)(farnyausing ra@r\aanduaommsmib@tstberﬁﬂm&]h §thSﬁ§\bb'pW6%| te for

Lhe Pobat (1) tespkBlig Mol RAB AP A Tie/IGadars BRtbnal i i fé bl xed L0

the tube (21) an er a penci |l top (22)
sl i dabl y conneastidg,tto allbw fer aspeaha the teaddépdiagdydlecl udi ng a thread (22a)
adapted for connecting the pencil nechanismto the shuttle (108) of the
pen, the body assenbly (2) also including a top spring (23) for biasing the
eraser hol der rearV\@.rd|'E/neSpBrt:hatecpamsrsiohgamoTw&m&rantbnctdlreh&ubasmmbipl der

gg\ljgg ;hfeggb?@gtﬂle)ﬁ@ @rﬁ\é\%élsk \ég?%‘) for 1tr|c{‘ c?neallgle%aaé)l];\g Weepéiﬂlpsu%%rsé&gblgl%g ) to
resist sliding between the clutch and point subassemblies but by an amount that
is less than a bias of the point spring (18) so that when the clutch subassembly

is moved rearwardly it slides rearwardly with respect to the point subassembly.

16.  The pencil mechanism of claim 14, wherein the clutch (13) includes
a plurality of inclined surfaces (13b) facing the actuator (16), the actuator
subassembly including an insert (15) of low friction material connected to the
actuator (16) for engaging and sliding along the inclined surfaces to close and

open the clutch fingers (13a) on the lead.



Wi thout rotation of the driver (107), and wherein the clutch subassenbly

I ncl udes a drag bushing (14) for frictionally engagi ng the point
subassentwg 20a/05820st sl i di ng between the clutch and poipot/tsediasseedl i es
but by an anpbunt that is |less than a bias of the point spring (18) so that
when the clutch subassenbly is noved rearwardly it slides rearwardly with
respect to the point subassenbly, the clutch (13) including a plurality of

i nclined surfaces (13b) facing the actuator (16), the actuator subassenbly
including an insert (15) of low friction,qaterial connected to the actuator
(16) for engaging and sliding along the i'nclined surfaces to close and open

the clutch fingers 1(713a)|-mc:)? éaﬁnécﬁu‘aﬂ "ﬁQPTﬁ%QWV%'P%ﬂ&?’J%@%%E@% m 14,

i ncludi ng a body asseénbl connact , t he
act uat or subasiselntésaohag bushingp{ld$ far dridtionallyhengaging the tioint Isudgsseersntel y

i ncl uding an er hoI ei ve an

eraser, and a rﬁ@ﬁﬁ?'\d b% ‘g?é’ﬁ% Cx}jt%ﬁg%r)]&rg %@ggg’%’e‘?{]@@g r?gg %’ggWBﬁ%ﬁrtQ&‘ and

i ECl udi ng a t hisésd thalapbed df thie pmnrmmgr(gB)témethpembed theetitelm sslassemblye

shuttle of the _pen, the bo as ncl udi SpLiLn 23) for

bi asi ng the er' agéq\/egdpw@rﬁggm;j?%q%g%ggdﬁ/h\%th rﬁf'@%‘ﬁ%&ef %9'&555‘@’@8%“6'}'%

?raser hol dfar tg@}pmﬂ%ﬁhe tnumej:rfgcumarautyyofagﬁnmsurwwsmwf@cfmgfmaoopat@pr| ng

O cause a fea etﬁe Iarc]gjatcyr sugassemlmy |nc nagi[ ar? Pnsgl;t eochr)\lrvvfrelcrtion material

connected to the actuator (16) for engaging and sliding along the inclined
surfaces to close and open the clutch fingers (13a) on the lead.

18.  The pencil mechanism of claim 14, including a body assembly (2)
connected to an end of the tube (21) of the actuator subassembly that is opposite
for the point (11), the body assembly including an eraser holder (24) fixed to the
tube (21) and adapted to receive an eraser (26), and a pencil top (22) slidably
connected to the eraser holder (24) and including a thread (22a) adapted for
connecting the pencil mechanism to the shuttle (108) of the pen, the body
assembly (2) also including a top spring (23) for biasing the eraser holder
rearwardly so that pressing forwardly on the eraser holder moved the tube (21)
forwardly against the bias of the top spring (23) to cause a lead feeding cycle
without rotation of the driver (107).

19.  The pencil mechanism of claim 14, including a body assembly (2)
connected to an end of the tube (21) of the actuator subassembly that is opposite
for the point (11), the body assembly including an eraser holder (24) fixed to the
tube (21) and adapted to receive an eraser (26), and a pencil top (22) slidably
connected to the eraser holder (24) and including a thread (22a) adapted for
connecting the pencil mechanism to the shuttle (108) of the pen, the body
assembly (2) also including a top spring (23) for biasing the eraser holder
rearwardly so that pressing forwardly on the eraser holder moved the tube (21)
forwardly against the bias of the top spring (23) to cause a lead feeding cycle
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without rotation of the driver (107), and wherein the clutch subassembly includes
a drag bushing (14) for frictionally engaging the point subassembly to resist
sliding between the clutch and point subassemblies but by an amount that is Ieés
than a bias of the point spring (18) so that when the clutch subassembly;is
moved rearwardly it slides rearwardly with respect to the point subassembly, the
clutch (13) including a plurality of inclined surfaces (13b) facing the actuator (16),
the actuator subassembly including an insert (15) of low friction material
connected to the actuator (16) for engaging and sliding along the inclined
surfaces to close and open the clutch fingers (13a) on the lead.

20. The pencil mechanism of claim 14, including a body assembly (2)
connected to an end of the tube (21) of the actuator subassembly that is opposite
for the point, the body assembly including an eraser holder (24) fixed to the tube
and adapted to receive an eraser, and a pencil top slidably (22) connected to the
eraser holder and including a thread adapted for connecting the pencil
mechanism to the shuttle of the pen, the body assembly also including a top
spring (23) for biasing the eraser holder rearwardly so that pressing forwardly on
the eraser holder moved the tube forwardly against the bias of the top spring to
cause a lead feeding cycle without rotation of the driver.



