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MARKI NG | NSTRUMENT This invention is concerned with marking
instruments of a kind in which a supply of marking fluid is stored in
areservoir and is delivered to a 5 marking tip under control of a valve
devi ce arrangego99np214s that the reservoir is isolated when gdipysesmiessunent

S not in use, e.g., so that |eakage and/or dry out probl ens do
not arise. The invention relates especially, but not necessarily
exclusively, to witing 10 instruments and 1s applicable to highlighter
pens, felt tip pens, fibre tip pens, ball-point pens, roller bal

pens and to pens of other types.

MARRING INSTRUMENT

This invention is concerned with marking
ingtruments of a kind in which a supply of marking
fluid is stored in a reservoir and ias delivered to a

5 marking tip under control of a valve device arranged so
that the reservoir is isolated when the instrument is
not in use, e.g., so that leakage and/or dry out
problems do not arise. The invention relates
especially, but not necessarily exclusively, to writing

10 instruments and is applicable to highlighter pemns, felt
tip pens, fibre tip pens, ball-point pens, roller ball
pens and to pens of other types.

In WO 93/05966 there is described a marking
instrument having a valve device comprising a diaphragm

15 with a central hole through which extends a feed member
having a feed channel for conducting marking £luid to
the marking tip. The inner end of the feed channel
opens through radially directed ports which are
normally closed by being covered by the inner

20 peripheral surface of the diaphragm. For opening the
valve, the feed member iz adapted to retract under
normal writing forces experienced due to the marking
tip being applied against a surface, this retraction

* causing the diaphragm to deflect so that it lifts clear
25 of the ports and thereby opens up communication between
* the feed channel and a reservoir chamber defined
rearwardly of the valve. To ensure deflection of the
diaphragm, its inner edge sits against a shoulder
formed on the feed member. When the force against the



In WD 93/05966 there is described a marking I nstrunment having a val ve
devi ce conprising a diaphragm 15 with a central hole through which
extends a feed nenber having a feed channel for conducting nmarking
fluid to the marking tip. The inner end of the feed channel opens

t hrough radi al l\Vog'th?ét ed ports which are normal 'y cl osggrfsesh@big
covered by the 1nner peripheral surface of the diaphragm For opening

t he val ve, the feed nenber is adapted to retract under nor mal
writing forces experlenced due to the rrark'l tip being applied

agai nst a surface, N r f,raction t he di aphr ag o deflect so
that it lifts cl ea’Pa‘ Pt hé ﬁe??veddn t?gﬁﬁ o‘d‘@nggaﬁgcg#ﬁﬁﬂdcat I on
bet ween t he f ézem c,trbmwexrfane. atheasﬁﬁedomembémrﬁtﬂerPUdhéﬁnédrwardly _
rearwardly of the yalug dia ﬁ&&gﬁemsiféﬂ Rabkes aie tﬂ&u 50 ghaphaom its

I nner edge sits agar nst formed on feed rrenber V\hen t he
force agalnst t he reservo r L] amber igs once again 1aolated from_the feed

marki ng tip issrenshatheldue Itohklcbéarp fomndgthat tvwith aomef epped ke surf ace,
t he feed nenber |smg é‘lgg@argﬁ%n he n\Q¥kw é’: &ry igﬂ%gtg%afgr oses the

pofts so that the eservolr er 1s on a| nTSo omthe
feed 5 channel . fxR ;1 RPTFAER PIUIRFY Mdchi ik rsaﬂréqeypegewe ’

marking £luid can continue to flow or ooze to the tip
despite the diaphragm valve appearing to function

10 correctly. Although the amount of £luid is small, the
collection of excess fluid at the marking tip can
detract from the performance of the marking instrument
and is undesirable.

The present invention has the aim of

is providing a sclution to the foregoing problem and in
accordance with the invention there is provided a
marking instrument comprising a feed member with a
channel for conducting to a marking tip marking £fluid
supplied from a reservoir chamber, the channel having

20 an inlet port at a peripheral surface of the feed
member, a resilient valve member surrounding and
arranged to seal against said peripheral surface for
igolating the channel from the reservoir chamber, the
feed member being retractable to deflect the valve

25 member to open the port to the reservoir chamber, and a
cavity defined between the valve member and the feed
member to communicate with the port, deflection of the
valve member in the opening direction causing the
volume of the cavity to diminish and deflection in the

30 other direction causing an increase in the cavity
volume.

With the prior art diaphragm valve, when the
diaphragm is deflected to open the valve a space can
open between the diaphragm and the shoulder of the feed

35 member and £ill with marking fluid. The Qiaphragm
moves to fill this space again when the fee& member
moves forwardly allowing the valve to close, and the



marking fluid, when the marking tip is lifted clear froma surface

agai nst which it has been pressed, marking fluid can continue to flow
or ooze to the tip despite the di aphragm val ve appearing to function
10 correctly. Although the amount of fluid is small, the col | ection
of excess fl ui marking tip can detract fromthequﬂg ce of
the marking i h‘g?rumel&e and i s undesirable. Sag{dg%gsent

i nvention has the aimof 15 providing a solution to the foregoing problem
and in accordance with the invention-tBere is provided a mar ki ng

I nstrunment conpri si channel for onductlng to a

ng.a f a
marking tip marki M t?‘l’ﬂ?dgfuig‘iﬁ?ﬁﬁ‘lefeérﬁb?ﬁ%i FEOBy YBiP WMRAAHED t he
channel havi ng 20 intan thel €¢edportarnelaapler pitey arlalsrer haseclsddic fThdd

menber, a resilie IR Jgel=rd r ANGR seal
agai nst said perip e\r‘:a:e eaH?ace t:illré EQH{E@#% at1i ng tﬁga%%anne q%rom t he
reservoir chanber S3VH&Y in a¢errfdancspwithethg %W&é?&b?‘%e tPRESRIS¥Ct t he
val ve, 25 nener tferoperkihg fhiid te bbedifSriasd Anetbasherfechannel

cavi ty defi ned bet VFY:%'} R:Qg x\/ﬂf‘?{ WQEL?Q@C’I; he%xm?.'igts.d am{mt er to

communi cate with the port, on 0 ember in the
openi ng directi onl-‘(?&&%iaﬁ‘g’-?h%"erted vol une of the cavity to dimnish and

deflection in the 30 ot herhalldaaﬁttyoaaﬁwlm bpcgeg@@egg} te. caw ty

\é?ggmaagm is defl & &mﬁre’ﬁéelnae"t %Fggigdlg}gghr%%%\érde %?Fn ; en the

di aphr agm andt@ he theoflegdr nespbe pricfedally Jagetmd addacent mqmmm ng

fluid.  The di aphi3@Rided oADMES Heddf mbhbédi fors RduRmaHRI Rithahd Ra1keed

renber - moves fotuard yy BLLOWG Mo el Ve G Sh9SEy AN,
shaping the valve member, such as by providing a valve
diaphragm with a tapered gurface for co-operatiom with

15 the peripheral surface of the feed member. According
to another alternative the cavity is constituted by a
portion of the port, the port being dimenzioned so that
an element of the valved member moves into the port
portion when the valve is opened and moves out again

20 when the valve is closed.

When marking £luid can occupy a space

adjacent a forward edge of a diaphragm, there is a risk
that the fluid can leak through and reach the exterior
of the feed member in front of the engagement between

25 the diaphragm and the feed member. Such leakage is
undesirable as it may lead to malfunction or result in
marking fluid leaking from the instrument.

In accordance with a second aspect, the

present invention seeks to avoid the leakage problem

30 and provides a writing instrument comprising a feed
member with a channel for conducting to a marking tip
marking fluid supplied from a reservoir chamber, the
channel having an inlet port at a peripheral surface of

" ’ the feed member, the exterior of the feed member being

35 stepped to define a shoulder in front of said
peripheral surface and an ocuter surface extending
forwardly from the shoulder, and a resilient diaphragm



- 3- mar ki ng fluid becones displaced fromthis space and into the
feed channel after the valve has closed. This I's the cause of the

00zi ng problem By providing a cavity in accordance with the invention
the tendency 5 for marking fluid to be displaced into the feed channel

after the val V@g@a@zﬁkosed Is elimnated and the pr obl gipTrsseswesst ed.
The cavity can be fornmed by a recess, e.g. a circunferential groove,

in the peripheral surface of 10 the feed nber preferably |ocated
adj acent a shoul der provi ded on the feéed henber for abutnment with the

valve e TEMDST. sfbSEARtiy it olDEnGAYILY £39 DEaLQUITA DY s pnaNAD NG

t he val ve nenber, suc roviding a va phragm v t aper ed
surface for co-op8REERe® 7% Hepdating thp Mostefarnsthe FeBe8VolRe feed
merber. Accordi ngchambetp gH®idiaphahie ey’ @rici8gé@Vid Ysead constituted by

a portion of _the, po t he rt_being di nmensioned so_that an
el enent of the vaﬁ?@ﬂtggér%@ra al\?gg ??ﬁ‘g ‘f‘%eerpg?tféace‘ pcg’ VEBRSRREY t he
val ve is openéd atliendisphragm hgai an2integral skéryapxejdcsivposed.

When marking flui ¢ocqR-@0f U 3nSRELE: eBERE Wit ¥allr dugdpe Of a
di aphragm there ig Ti nth t tn% ?ﬁgﬁ% can ‘Iveak tahrouaﬁggnd reach

ris
the exterior BBF%??\% e ERBE TSP ont of the engagenent between 25
t he di aphragm and the feed Bemrrevidifyicin lebliagenat seal between the

diaphragm and the feed member leakage between the
10 diaphragm and feed member is precluded.
The diaphragm skirt may be arranged to
clogely surround the outer gurface of the feed member,
e.g. adjacent to and forwardly from the shoulder. .
However, a particularly effective seal is obtained if
15 the skirt is equipped with an inner lip, such asz at its
free end, for sealing contact with the feed member,
which can also ease manufacture.
The diaphragm can conveniently serve to
confine the reservoir chamber and ite outer edge can be
20 adapted to seal between two body parts of the marking
ingtrument. In accordance with a further development
provided by the present invention, however, the marking
instrument is arranged to receive a replaceable
cartridge containing marking fluid, and comprises a
25 seal element for co-operation with a forward end of the
cartridge, said seazl element being integral with a
diaphragm which controls flow of marking fluid to a
marking tip. ‘
By forming the diaphragm and cartridge seal
30 element as a unitary component manufacture and assembly
may be simplified and be more economical. The seal
element may be an elongate cylindrical sleeve into
which a forward end portion of the cartridge is
ingerted with a push fit. To provide greater stiffneas
35 to the sleeve it can be reinforced externally.
Preferably, a tubular carriér of stiffer material
surrounds the sleeve and is united with the sleeve due



undesirable as it may lead to mal function or result in marking fluid

| eaking fromthe instrunent. I n accordance with a second
aspect, the present invention seeks to avoid the | eakage problem 30
and provides a witing instrument conprising a feed menber with a
channel for c 9'49/524.1{;53. to a marking tip mar ki ng fluid suRijldseghebdsom a
reservoir chanber, the channel having an inlet port at a peri pheral
surface of the feed nenber, the exterior of the feed nenber being 35
stepped to define a shoulder in front of saPd- peri pheral surface and

an outer surface ex [ rwardly fromth houl der nd a
C osi :Ji ent gi aphr ager% ¢ad Bda1 comgo%evr\ﬁ &nd carrier %aingukorméd ?i&:_ one
surroundi ng and ami&fge@st® SexParfakavldite. peri pheral surface for

i solating the port fromthersesgiwdition in SHAHISEerblie Jigalvaam bei ng
arranged to seal n tantI%qaa%a{! p;t sai.d outer surface. Convenjently,
|

¢
5 the di aphragmdﬁggréﬁe ntR3df E3tbjRdOwh yith rererepasy ity ShE in
seal i ng engagefrentacscmpasying cinawings, iswiiate of the feed nmenber.

By providing an additional sgal-Patuwgedntheia; cr gisaggaggég o&?ﬁ f eed
menber | eakage bEttVl\x%ego:tngr& Oendd |oafp2r %ginkii{]g&:?n%etiugznteémll:osdygngc tgceiEd'
invention;
Figure 2 is a similar view showing a seccnd
10 embodiment of the invention;
Figure 3 is a similar view of a third
embodiment; and
Figuree 4 and 5 are partial views of a
modified form of the valve shown in Figure 1 and
15 depicting the valve in closed and open conditions
respectively.
The marking instrument illustrated in Figure
1l is a ball-point pen. However, it should be
understood that the improvements described herein are
20 applicable to a broad range of marking instruments
including felt tip pens, fibre tip pens, roller ball
pens, tubular nidb pens and other writing instruments.
The pen has a body including a barrel 1, only the front
end pertion of which is shown, enclosing a reservoir
25 chamber 2 for storage of a volume of ink. The
reservoir chamber can be of such a kind that its
internal volume reduces as the ink is used up. For
this purpose the rear end of the chamber can be closed
by an ink follower, such as a grease plug, which moves
30 along the chamber to follow the ink column contained in
the chamber as the ink is consumed. In this way it is

* unnecessary to supply replacement air to the chamber to
take up the space vacated by the ink as it iz used. Of
v course other forms of reservoir chamber, such as a

35 collapsible flaceid sack, are also possible.
The pen bedy includes a nose 3 with a
tapering cone portion having a stepped axial bore, and



The di aphragm skirt may be arranged to cl osely surround the outer
surface of the feed nenber, e.g. adjacent to and forwardly fromthe
shoul der. However, a particularly effective seal is obtained if 15
the skirt is equipped with an inner lip, such as at its free end, for
seal i ng cont agg dHrhikst he feed nenber, whi ch can al so ep@gUsyenmagdzact ur e.
The di aphragm can conveniently serve to confine the reservoir chanber
and its outer edge can be 20 adapted to §eal bet ween two body parts of

t he mar ki ng instrument. In accordance with a further devel opnment

provided by the pJ 650ak@8PNiQReelORFYSaridle PBELLSY into whighM UneNt is

arranged to receive a repl dceabl e cartridge contal ning marking fluid,
and conprises a Xhe fozwprd enmhAf £he BertpetadPoritFed: a & FOR&rd end of
t he cartri dgfambeai 4 SeadxiildyeBlifably intthgr Abssibdreaand  di aphragm

whi ch controls flQw.of, nmarking, flui Op &, rkin NeP
By formng the diianpﬁ%r%gg% %nkkae%har hlrélhg‘ag ge‘?ﬁr f@nggﬁﬁgn{ngs’“’atﬁﬁi tary
conmponent nan®if adaddepaddt atiwe fbl y Adjaceny the seapl end f Hhe Seedor e

econoni cal . The s@@ber thé€l Sd&NcHIBYeDCoPénS, ! @RIBLR SXAiNAN Gaestgve iNtO
whi ch a forward end portion of t.heagcar rid dwthgpush
fo

eis serte
fit. To provide q%FPe/ 8Fi% fRcdddgdca tBe%rﬁ,pl%ﬁéee%;?’fn%zfﬁ’rb"@cfeP rced
externally. e ffepdhsmber + uldnl annehar idapbtaghi 8 f sxravendsi &he

surrounds the sl gaugoRadat Sgdilisr@d sWirklcd NendfligeYerdiifed to cover the

10 porta 7 in orxder to close communication between the
reservoir chamber and feed channel §. The front face
of the diaphragm is in abutment with a shoulder S
provided on the feed member, and formed integrally with
the diaphragm and projecting forwardly from it is a

15 skirt 10 with an inwardly directed sealing lip 11 at
this free end which seals against the outer surface 12
of the feed member at a distance in fromt of the
shoulder. The outer edge of the diaphragm is flanged
for this edge to be held securely between the barrel 1

20 and nose 3 and to provide a seal to prevent leakage of
ink from the reservoir chamber.

Between the ports 7 and the adjacent shoulder
9 of the feed member a cavity 14 is formed by a recess
15 in the peripheral surface of the feed member, this

25 cavity being in communication with the ports 7.

When the writing tip is pressed against a
surface for writing, the feed member 4 retracts into
the pen body and causes the inner part of the diaphragm
to deflect rearwardly and the rear edge to lift away

30 from the peripheral sealing surface of the feed member
B0 that the ports 7 are opened and ink can flow from
the reservoir chamber into the feed channel for
delivery to the tip. During thiaz deflection the
forward inner edge of the diaphragm tends to move

a5 rearwardly away from the shoulder and inwardly into the
cavity 14, thereby reducing the cavity volume. When
the retraction force is removed from the tip the



to the seal conmponent and carrier being formed in one piece as a two

part noul di ng. The invention in its different aspects is
described in greater detail belowwth reference to the 5 acconpanyi ng
drawi ngs, in which: Figure 1 is an axial cross section

t hr ough LR dhfser d end of a marking instrument enbodyipgriiigneses

I nventi on; Figure 2 is a simlar view show ng a second 10
enbodi ment of the invention,; Figure 3 is a simlar view of a
third enbodi nent; and ‘F|7gur es 4 and 5 are partial views
of a rmdlfledfor 0f the_v Ve shvvn n_Fi gur 1ang 15 deplctlngthe
valve in closed arftf? é'hngonartab ra?@s’ﬁ%‘é? \F&eyfee memb The

mar ki ng i nstrunentferwardiyat eﬂuringzltgmsereturn Isticken IBhel resr ninmeen.
Hovever, it shoul dadifa portiHﬂd@f Sét@%:.ta%ﬁt:aw n(griq\fx@geggﬁlgﬁ" Cr' bed

hereih are 20 pcpllca e to a broad rang i nStru

including felt tiFPRRRet MibRethe Eeﬁé@erﬁél F‘!ﬁf% I"f the feed, mﬂkﬂﬂ ar nib
pens and ot her5w itelicpnd rthier poetd 7 so thathehpefedihanhelyiséncl udi ng a

barrel 1, onI y theg r%o'm%‘ef““d £0d RLd fr%QeQL w_ji 'grshgxﬁ]_htﬁgcl osing a

reservoir cha storage o
reservoir chanber forvard &fmgﬁc?ﬁ%? I@Ifn(}h@hé%al?héagm movieat euhadf vihaume

reduces as the i nleaﬁu;pse.d dpea titig spacet lﬁbSa@wﬁ&ﬁt@henyeaic@m @fk t he
e ™ o, VU By By Sl 2 B4 o e LSRR "
1o within the valve- structure when it was opened or to

relieve any excess pressure build up in the cavity 14.

In this way any tendency for ink to continue to be

displaced to the writing tip after the valve has closed

is averted. The extra seal provided between the
15 diaphragm skirt 10 and the feed member 4 limits

potential for leakage between the diaphragm and the

exterior surface of the feed member.

The pen illustrated in Figure 2 is for the
most part the same as that of Figure 1 and the same

20 reference numerals are used to denote corresponding
parts. However, in place of a recess in the feed
member the cavity 14 is defined by a tapered surface 16
on the diaphragm. The coperation remains essentially
the same, the diaphragm tending to reduce the volume of

25  the cavity when the valve is opened, and tending to
inerease the volume again after the valve is closed
during forward displacement of the feed member., Of
course, the cavity could be defined by a combination of
a recess in the feed member and relieving the diaphragm

30 surface go that it is clear of the peripheral sealing
surface at the forward inner edge of the diaphragm.

A similar effect to a tapered diaphragm as
depicted in Figure 2 can be obtained by a diaphragm
which in the normal rest position extends outwardly, at

35 a small angle to the radial direction, rearwardly away
from the marking tip. With such an angled diaphragm,
during closing of the valve the diaphragm will pass



the chanber as the ink is consuned. In this way it is unnecessary to

supply replacenent air to the chanber to take up the space vacated by
the ink as it is used. O course other fornms of reservoir chanber,
such as a 35 collapsible flaccid sack, are al so possible.

The pen body igﬁ;ﬁﬂfﬁsa nose 3 with a tapering cone porgdfikedf¥esNd a
st epped axi al bor’e, and - b-

a rearwardly directed cylindrical portion into which the forward end
of the barrel 1 is fitted. A feed mermb&r -4 is axially slidable in the

nose bore and i.ncl wdes feed channel 5 faor. condqucti i.nk to the 5

bal | -point tip 6. trfaﬁ%z?g‘e%t r?ﬁ:égf Mo SRR oY RN PR dVe W cﬁ‘ﬁéeaeed

channel opens thr arfh thesi 48| fheli fesd gember ¢rmpletisatta Lgdwawd i cal

peri pher al seal | NGs@iileAtRe0hiaphrddi® wieIndPINAS £ 2RBILE Hosl'caBA 20M 8
ace an

surrounds the O%arl,phergl Eeal I ng ,sur I's arranged to cover the
10 ports 7 in or AT FHSeIR i12aer opdgR afdacenkethe shquddery spr
chanber and feéd chidftnelway. £Ftwe theorftecBamember toofopehetHeagdriagm is in

abutment with a shoul der 9.’rhﬁ pdH Ci‘iilg%@rgé‘eé G fﬁ%%rgegbfé ’!?a%rl%a&?{(md
integrally with t.he di aphragm and projectThg forwardly Tromit“is a 15
skirt 10 with an ifAry tai FaRE RFf Figrragli igntiEtads adapted to

receive a replaceable ink cartridge 20 having at its

forward end a c¢ylindrical boge 21. The rear end face

10 of the nose 3 defines a stop against which a flange 22
on the cartridge abuts. The diaphragm 8 has an
integral rearwardly extending sleeve 24 for asealing
around the boss 21 of the cartridge. To impart greater
structural strength to the sealing component with a

15 view to eaging handling and assembly and to avoiding
distortion in use, such as when the bosa 21 is pushed
into the sleeve, it is surrounded by a tubulaxr carrier
25. Consequently the carrier and sealing component are
manufactured together as a two part moulding.

20 The pen valve illustrated in Figures 4 and 5
is substantially similar to that of Figure 1, the main
difference being that instead of an annular groove the
cavity is defined by a portion of the or each port 7
located adjacent the shoulder 9 of the feed member 4.

25 When the feed member is displaced rearwardly to open
the valve, an element 31 of the diaphragm 8 enters the
said portion of the port as depicted in Figure 5, and
causes an initial positive pressure to be created in
the feed channel 5 before communication between the

30 port 7 and the reservoir chamber is established. When
the feed member subsequently moves forwardly again,
after the rear edge of the diaphragm 8 has made contact
with the feed member and interrupted the communication
between the feed channel and reservoir, the element 31

35 of the diaphragm which sntered the port moves out of
the port again resulting in a negative pressure acting
to draw ink back along the feed channel from the



this free end which seals against the outer surface 12 of the feed
nmenber at a distance in front of the shoul der. The outer edge of the
di aphragmis fl anged for this edge to be held securely between the
barrel 1 20 and nose 3 and to provide a seal to prevent |eakage of

ink fromthe rﬁﬁ‘?%ﬁ” chanber . Bet ween t he prisssioessd t he
adj acent shoul 9 of the feed nenber a cavity 14 is fornmed by a
recess 15 in the peripheral surface of the feed nmenber, this 25
cavity being in communication with the port% 7. When t he

witing tip is presse aj nst sur.face.for t he,feed nmenber
4 retracts into writ g qﬁ(‘% 5‘5‘&yf5ﬁﬁl c‘éif‘é’@scg‘ﬁgefinﬁ%?é’g%ﬁ“ gFi?ﬂe
di aphr agm t oididbseratedmndddhyeahd the rear edge to lift away 30

fromthe peripheral sealingsyihacetinddiacbtaleaREDe positifel gk the
ports 7 are opened and ink can flow from reserv0| . cha into

the feed channel Pggative R:Fa‘ﬁs\‘fé’PyeFB‘“t‘% %%‘nﬁérﬁ‘h’@i‘iﬁ‘?lﬂ?f PE‘E‘H‘H] t he
forward inner sedgandfcléeing,aplr dgertHnets ino retueidd to Ikiguresdd yamday from

the shoul der and Engrg Vaddy el BEoguced GAVihs. LimokliBtitly dreduci ng the

cavity volune. Whe eret actiron force'is renove romthe tip the
-7- F:Lg'ures 1




resilience of the diaphragm noves the feed nenber ~_forwardly. During
this return stoke, the rear inner edge portion of the diaphragm cones
into sealing contact with the pen|isi m [HLK “-of the feed nmenber 5
behind the ports 7 so that the feed cmumﬂ mﬂmﬁ lsconnect ed fromthe
reservoir chanbgipespbst he forward ifinet ddgé of the di aRimagenm®yes
out of the cavity 14 creating space to acconmopdate any excess ink

whi ch may have found its way into any snall crevices 10 wthin the

val ve-structure when it was opened or to -~ Orelieve any excess pressure
build up in the cavity 14. In this ayMtgndencyfor ink to
continue to be di splaced to the wi ' fter the valve has closed
is averted. The extta seal pRUREHEtRDdNREERTeRe crRPTiginghs offRd lember0 and

the feed nenber 4 lii8H ® chanfel eféd alonkiabtiepkaga barkeRy ¢11e rdirxkaRgagm
and the exterio 1054 fa pen

of .the feed nmenbey. Th
illustrated in Figute isg%?%%e?hgrom & TRESEV tchfﬂ'l?e§an’éh%sd{afﬁ’tﬁof
Figure 1 and the samvixg anr dhbetrrer thateraberipheradedurface ot che
correspondi ng £dd SenbOVEVE redin 1RNRCEa Pfe BeES §ufPo%JngQd
on t he

menber the cavity 14 is defined by a tapered, surtrace 16

di aphragm The oper¥Eih9efehRi fRabagaines F3id peripheral purfase &e&phr agm
tendi ng to reduce timlatingetbé SmnndlhéEremvilig rshemvbie sdmkaer,s thpened,
and tending to A LEABEr L D& A Izlég'{% ' ter v I.8,eC| 0sed
during forward, di spf acenent Ef ?jheéaf ee a?rg%%%r ?Jo ef&ggtc%ér/?e%ﬁtehe cavity
coul d be definty byrePRESEPnEPERERR PoTt tg the egeryoircchamkeryeapdraand
relieving the di apheaagy3@efised flooaweaa thatvalvd mefmbesrand dHwe geeadi pher al
seal i ng sur f agg. Gert iLnnek . e£dge of _the .di ragm

Asimlar effect to a tgpgrge‘ctil gl ap%raé%m%éigﬁ &‘? %55%?0?%%??% | t?rfetaecan be
obt ai ned by a di aphfdif membenin the, opgaingrdimectdon pavsingfhext ends

outwardly, at 35 vplimRl bfaegs ecdvityheor adhtlidl kadt e8] edBHNNandkie avay
15 other direction causing an increase in the cavity

volume.

2. A marking instrument according to claim 1,
wherein the cavity is at least partly formed by a
recess in the feed member adjacent the port.

20 3. A marking instrument according to claim 1 or

. 2, wherein the cavity is at least partly constituted by
a portion of the port into which an element of the
valve member is moved when the valve is moved to open
the port.

25 4. A marking instrument according to claims 1, 2
or 3, wherein the cavity is at least partly formed by
the surface of the valve member confronting the
peripheral surface being relieved towards a forward
edge thereof.

30 5. A marking instrument according to claim 4,
wherein said surface of the valve member is tapered.
6. A marking instrument according to any one of
claims 1 to 5, wherein the valve member is a diaphragm
with a front face resting against a shoulder provided

35 on the feed member, said cavity being located adjacent
said shoulder.



fromthe marking tip. Wth such an—angled-di-aphragm_ during cl osing of

the val ve the diaphragmw || pass g t hrough a radi al
position when the valve will be cl H!m,mml!"ag&"wn as the feed nenber
conpletes its forward stroke the di aphis | nove to its angled
position §9d4st he forward inner edge adjacent the shegragssionns S
lift away fromthe feed nenber to open the cavity. The pen
illustrated in Figure 3 is basically " simlar to that of Figure 1, but
it is adapted to receive a repl aceableltnk cartri dge 20 having at its

forward end a cyligdrical bgs SA d_f Q. .of ngse 3
defines a stop aga?hst whi c%‘ g‘a%%%%%g% E%Qoﬁcgﬁ’gd%lfr tt(ral Stég?’é*bggs. The
di aphragm 8 has anwherein rthey£gpdrnember diap ert entensuniseec extendingeal i ng

around the boss 21g@fwhHElyEFrbh €86. sHEuIdE3' hndl €RE Riaphraghl hHE! 44 2l
strendth to the sea

lin onent,. with a 15 view tp easi handl i ng and
assenbly and to avb?{i?%ﬁacf%rﬂﬁgéyt?’%eﬁ nt?s@,k“iﬁcﬁi aneaKR?Igrgﬁ the boss 21 is
pushed int§ t hengégement mwithssaid rowreedurfaeet ubul ar carrier 25.
Consequently the cgrrier ang &ﬁi‘k%ﬂ& SRR @%ﬁprisid?%%@ﬁh“fn er

together as a two part noul di ng. e pen-valve i1l lustrated
in Figures 4 and 5 ith a channel for conducting to a marking tip marking

fluid supplied from a reservoir chamber, the channel
having an inlet port at a peripheral surface of the

10 feed member, the exterior of the feed member being
stepped tc define a shoulder in front of the peripheral
surface and an outer surface extending forwardly from
the shoulder, and a resilient diaphragm surrounding and
arranged to seal against the peripheral surface for

15 isolating the port from the reservoir chamber, the
diaphragm being arranged to seal also against said
outer surface.

9. A marking ingtrument according to claim 8,
wherein the diaphragm has an integral skirt projecting

20 forwardly and in sealing engagement with said outer
surface of the feed member.
lo. A marking instrument according to claim 7 or
9, wherein the skirt is in sealing engagement with the
feed member at the free end of the gkirt.

25 11. A marking instrument according to claims 7, 2
or 10, wherein the skirt is spaced outwardly from the
outer surface of the feed member and has an internal
lip for sealing engagement with said surface.

12. A marking instrument according to any one of

30 claims 6 to 11, wherein the reservoir chamber comprises
a replaceable cartridge, and the diaphragm has an
integral seal element arranged to seal around a forward
end of the cartridge.

* 13. A marking instrument arranged to receive a

35 replaceable cartridge containing marking f£luid and
comprising a seal element for sealing cc-operation with
a forward end of the cartridge, said seal element being



being that instead of an annular gro 'Lﬂm ty is defined by a
portion of the or each port 7 L"L'um‘ﬁ“ﬂ he shoul der 9 of the

feed nmenber 4. 25 When the feed rrerrber 9s ‘di pl aced rearwardly to open

t he val ve, 1 of the diaphragm 8 enters the on of
the port as de%@%‘“ﬁ Figure 5, and causes an initial %&Sgﬁ@?z’
pressure to be created in the feed channel 5 before conmmunication
between the 30 port 7 and the reservoir chagber is established. Wen

t he feed nmenber subsequently noves, forwardl ain, after the rear
edge of the di aphr&ﬁﬁ?grﬁ]as‘yirﬁ’dé gipphraom form FhPRFe G &y VARKSBigh
interrupted the COﬂBﬂﬂtﬁMlﬂ’bw of mbekiwe i@ teed ﬁlﬂﬁn@ tapd reservoir,
the el ement 31 35 of the dj &R e t of
the port again resuﬁtl ng in a ne @mresgg%eggg?}gﬁé)% tquﬁéa%jl nk
back al ong the feeerch&nrié’r'e’-’rer Pﬁesea element is an elongate

-9- witingti Eyliﬂ@ridaﬂﬁbl‘é&b&e cl osed condl tion being as
illustrated in Fig rstood.that, | he

positive and 5§t| ve pr &gﬁf&"-@?ﬁ&%?"&&f‘&, ﬁ§ﬁ°ﬁ‘gf’f%gt VS8R oBeni ng 5
and cl osing, as devbﬁrbmi the edleaviobs tlrdRitgdr withimml reinforcing

carrier.

is substantially simlar to that of F!ﬁre 1, the main di fference

16. A marking instrument according to claim 15,
10 wherein the carrier and the sleeve are manufactured

together as a two part moulding.

17. 2 marking instrument substantially as herein

described with reference to the accompanying drawings.



5 wll also be produced in the enbodi nents of Figures 1-3.

- 10 - CLAI MS 1. A mar ki ng

i nstrument conprising a feed nenber with a channel for conducting to a
marking tip marking fluid supplied froma reservoir chanber, the
channel 5 havi Il et port at a peripheral surface of t ed
menber, a resi I‘?gﬁ?’%gnve rrgnber surrgundpng and arrangg’ {Ug%élea

agai nst sai d peripheral surface for | ol ating the channel fromthe
reservoir chanber, the feed menber bé€ing retractable to deflect the
val ve 10 menber to open the port to the reservoir chanber, and a

cavity defined between the val ve nenber a¥d £hg feed menber to
comunicate with the port, deflection of th val ve nenber in the
openi ng direction causing the vol une ofN't cavity to dimnish and
deflection in the 15 ot her direction caus n increase in the cavity
vol une. 2. A mar ki ng i nstrunent cqyding to claim1,

wherein the cavity is at |least partly for recess in the feed
menber adj acent the port. 20 3. ' ri i nstrument according to
claim1l or '
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2, wherein the cavity is at least partly constituted by a portion of
the port into which an el enent of the val ve nmenber is noved when the
val ve is noved to open the port. 25 4, A mar ki ng instrument
according to clains 1, 2 or 3, wherein the cavity is at |least partly
formed by face of the valve nmenber confronting t

peri pher al sungggm%g%ng relieved towards a forward edggéyﬂgfgg?? 30
5. A mar ki ng instrunent according E?hclajn14, wherein said
surface of the valve nmenber is tapered. 6. A mar ki ng instrunent
according to any one of clainms 1 to 5, wherein the valve nenber is a
di aphragm with a front face resting ags a shoul der provided 35

on the feed nenber, said cavity being | ocated acent sai d shoul der.
- 11 - 7. A marking instrunent a ing to claim®6,

wherei'n the feed nenber has an outer surface j[gxtf@ndi ng forwardly from
t he shoul der, and the di aphragm has an iNrtegral forwardly extending
skirt ,in sealing 5 engagenment with said er rface. 8. A
mar ki ng i nstrument conprising a feed nenber
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wi th a channel for conducting to a marking tip marking fluid supplied

froma reservoir chanber, the channel having an inlet port at a

peri pheral surface of the 10 feed nmenber, the exterior of the feed nenber
bei ng stepped to define a shoulder in front of the peripheral

surface and an @ggﬁ& aurface extending forwardly from . U BEruERHbAS"
and a resilient |aphragnlsurr0unding and arranged to sear agal nst the
peri pheral surface for 15 isolating the port fromthe reservoir chanber,

t he di aphragm bei ng arranged to seal 3 so agai nst said out er

surf ace. 9. A marking instrunment according to claim8§,

wherei n the di aphragm has an integral skirt projecting 20 forwardly and
in sealing engagenent with said outer ©° S ace of the feed nenber.

10. A marking instrument according to 7 or 9, wherein the
skirt 'is in sealing engagenent with the f&ed nmenber at the free end of
the skirt. 25 11. A marking instru ccording to clains 7, 9
or 10,4 wherein the skirt is spaced outwardjay f t he " outer surface of
the feed nmenber and has an internal I eal i ng engagenent with
saisd surface. 12. A marking in L according to any one of
30. clains 6 to 11, wherein the reservoi a conpri ses a
repl aceabl e cartridge, and the di aphragm i ntegral seal elenent
arranged to seal around a forward e f ot artridge. 13.
A marking instrunment arranged to re¥ei ve | aceabl e cartridge
containing marking fluid and co i a el enrent for sealing
co-operation with a forward end of e, ¥aid seal elenent
bei ng _ _
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- 12 - - integral with a diaphragmformng part of a valve which

controls flow of marking fluid to a marking tip. 14. A mar ki ng
i nstrunment according to clains 12 or 13, wherein the seal elenent is
an elongate 5 cylindrical sleeve. 15. A mar ki ng instrunent
according to cl@ig94sus. wherein the sleeve is |ocated W tdpisder10993

rei nforcing carrier. 16. A marking instrunment accordul ng to
claim 15, 10 wherein the carrier and the sl eeve are nmanufactured

together as a two part noul di ng. 17. 4/4 A mar ki ng instrunent
substantially as herein described wth reference to the acconpanyi ng
dr awi ngs.
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