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BACKGROUND Field O The Invention This patent relates to |liquid dispensing
cartri dgewofoani3sauit omat ed di spensi ng systens. Mre speci f ipcalusg2/218h4 s
patent 10 relates to an ink cartridge with self-closing valve for use with
automatic |ithographic presses. Description O The Related Art Lithography
is a printmaking process dating back to the 1700s in which ink is applied
to a plate having both i mge and 15 non-inmage areas. The imge areas are

i nk-receptive and water repellent. The non-inmage areas are water-receptive
and i nk- repellent . N chebratyedt ¥Wed cEhporapdie: piesses the ink plate is
noginted on a cylinder that rotates during printing. In one typical
configuration, the plate cylinder picks up the ink at 20 the inage areas
and transfers the inmage to a bl BAREERAIND nder, which then transfers the
image to the paper. In nulti-color sheet-fed type Iithographic presses,

mul ti pl t pl aced in series. Each station has its own

k feedi d I h
251 om st ot FONSUEREER it aensl, SEREI Bl S Par IR BRRER 0, TS

Because a{dttohﬁ%apmgpéﬁg«mgS kXL 1 omcs:re %g@\eemegmf&l-, ﬂultshggeaﬂbl c ink
feeding systens require a conplex systemo

10 relates to an ink cartridge with self-cloging valve for use

with automatic lithographic presses.

Description Of The Related Art

Lithography is a printmaking process dating back to the

17008 in which ink is applied to a plate having both image and

15 non-image areas. The image areas are ink-receptive and water-
repellent. The non-image areas are water-receptive and ink-
repellent. In rotary type lithographic presses the ink plate
is mounted on a cylinder that rotates during printing. In one
typical configuration, the plate cylinder picks up the ink at

20 the image areas and transfers the image to a blanket cylinder,
which then transfers the image to the paper. In multi-color
sheet-fed type lithographic presses, multiple inking stations
are placed in series. Each station hag its own ink feeding
gystem and handles a separate color. As the paper sheet moves

25 from station to station, a new color is put down at each
station.

Because lithographic ink is thixotropic, conventional
lithographic ink feeding systems require a complex system of
drums, vibrators and fountain rollers to handle and dispense

30 the highly viscous ink. In a typical lithographic ink feeding
system, workers remove the ink from a drum (or, in gome cases,

small tins) with specially made spatulas and spread the ink



drums, vibrators and fountain rollers to handl e and di spense 30 the highly
viscous ink. In a typical lithographic ink feeding system workers renove
the i nk fwommBaidram (or, in sone cases, small tins) w thPspasoabisys made
spatul as and spread the ink WO 03/013873 PCT/ US02/ 22864 2 across a tray
(the ink fountain). Fountain rollers Poll against the ink fountain to pick
up the ink and transfer it to the plate cylinder. The process is |abor

i ntensive and subject .to.err 5. i s-al i ffi tore and reuse
Iithogrﬁﬁﬁ?%si?ﬂgr%¥1( Pﬁn%FLTﬁéP?Hﬁ%Eéé pﬁgﬁig%%?(ﬂél %%%O%EE ich can result

in col _agayﬁéé atiONnsd [FOMheRSH PFE SR ckUlpt hanptiheind ardne¥yen fo a@ sheet to
sheet within a single run. In addition, upon exposure of the ink to the

at nosphene, pvat@tdytle mitegani The Ifr@ewgoundiaMOts)teansdper ab@, whi ch can
cause ink spoilage. Sone nodern lithographic printers use specially
desi gnedubaect i tyesrnar .di spense ink, such as that described in Rea et al

U S Patent No.,K 6,192,797. .These cartrid h [ ] i d
b& ng typi caffytHideEd &ltfl‘?ilrc’tlgténtc? r‘?&ﬁgé g Ig%%%tgﬁgggp?ﬁ ejéﬁ(gﬂd ;urr]rgl f

to fiveiinggg%s!ntﬁkgqs&gg_ Pyrd ng, RLLRLENG, fied HsnCabLksidas, noves back
and forth S6ross e ounFaPn, di spensing ink 1nto a fountain trough or
di rect | 08t 0y 2P d d o O EFohobherprddy @uhonat etofiassesnd then mrmunt of ink

in the trough is continually nonitored and 20 repl eni shed as needed.
sheet to sheet within a single run. In addition, upon
exposure of the ink to the atmosphere, volatile organic

10 compounds (VOCs) evaporate, which can cause ink spoilage.

Some modern lithographic printers use specially designed
cartridges to dispense ink, such as that described in Rea et
al. U.S. Patent No. 6,192,797. These cartridges are much
smaller than drums, being typically nine to thirteen inches

15 long and about three and a half to five inches in diameter.
During printing, the ink cartridge moves back and forth across
the fountain, dispensing ink into a fountain trough or
directly onto an ink form roller. In automated presses, the
amount of ink in the trough is continually monitored and

20 replenished as needed.

Ink cartridges can be easily filled, transported, used
and reused. The cartridge minimizes exposure of the ink to
the atmosphere and also minimizes the amount of residual ink
left in the cartridge after use.

25 Ink cartridges typically comprise a hollow cylindrical
body, a plunger at one end and a dispensing fitment at the
opposite end. The cylindrical body is filled with ink. The
plunger can move axially within the cylindrical body. The ink

is extruded from the dispenser when the plunger is forced



Ink cartridges can be easily filled, transported, used and reused. The
cartridge mnimzes exposure of the ink to the atnosphere and al so

m ni m zeswohg/omsoaint of residual ink left in the cartridgeTrafSopesease. 25
Ink cartridges typically conprise a hollow cylindrical body, a plunger at
one end and a dispensing fitment at the opposite end. The cylindrical body
is filled with ink. The plunger can nove axially within the cylindrical

body. The_ in | S ex d fr e di l.unger is forced WO
031 b13a 75 e Aot ity ERTL Y R BB R B e,
nmechani Gile @htiP Jdfe pressure. The dispensing fitment is nmounted in
seal i ng engagenen within the dispensing end of the cylindrical body and 5
typi cal |y hagha #aépendiorg dieneng anduaingsdngnt dealiong rargggemenin t he i nk
cartridge described in U S Patent No. 6,192,797, the valve is recessed
bel ow t Heithiim bhethbsrensimadgadsetithe ¢ydd nABEChbJRARY dditaged duri ng

shi pnent, and orage. However, the val ve nust be nual | 'y _opened to all ow
ink to fHGWC Yclﬁgﬁ@ ivsavﬁ"ierrgo(‘foﬁgﬁrh’f% 24 © 8%1?%2%1? 5% rrréra.gel n addition,
val ves {NaheStay ORA-HYd L BRRYBLAY: hRsed pUDLK: ROT 1) 18! oy Oner
viscosity inks because of thelr tendency to "drool." This is particularly
t roubl es@e vianvthes Unddekedt akesw vhenan BES theecanmeieiod tdo varyi ng degrees

of viscosity. A nunber of automatic 15 valves have been tried that open and
cl ose i Maeasspohsketone damaged during shipment and storage. However,
the valve must be manually opened to allow ink to flow, which
10 is time consuming and can lead to error. In addition, valves
that stay open until manually closed work poorly with lower
viscosity inks because of their tendency to “drool.” This is
particularly troublesome in the United States, where inks are
made with varying degrees of viscosity. A number of automatic
15 valves have been tried that open and close in response to
pressure from the ink, but they tend to remain open when the
pressure is decreased, thereby allowing ink to continue to be
extruded.
Thus there exists a need for an ink cartridge dispensing
20 valve that opens when subjected to pressure from the ink and
closes automatically and completely when the pressure is
decreased below a certain predetermined level, even when used
with lower viscosity inks. The present invention satisfies
this need.
25
SUMMARY OF THE INVENTION
The present invention is an improved ink cartridge of the
type used to dispense ink in automatic lithographic presses.

The ink cartridge comprises a hollow cylindrical body for



pressure fromthe ink, but they tend to remain open when the pressure is
decreased, thereby allowing ink to continue to be extruded. Thus there

exi sts a wead/oimsrs an i nk cartridge di spensing 20 val ve tirat/uspyeséshen
subjected to pressure fromthe ink and closes automatically and conpletely
when the pressure is decreased bel ow & certain predetermined | evel, even
when used wth lower viscosity inks. The present invention satisfies this

need. 25, SUMRY GFuTHE JENTLGN The pr senhaLnyepl LonJ @ hpgoved i nk

cartridge o spense ink In automa ogr aphi c
presses.dishendinly ead ! riTige paompeisesd aihlbewacyli adsiGajebody for WO
03/013873 PCT/ US02/ 22864 4 hol ding a supply of extrudable ink and has a
pl unger &taptaddta adi spersipigtendwidhin plhengeilirddi¢sl dbasedoby a pl unger
adapted to act as a piston within the cylindrical body to extrude the

cont ent s Udfe CHP sPEHBIE SwWivdn ERReOPFRATRST 8e3 Fbe eBMiIstarlé t he
digpensip&c%g%d bﬁ rr&c'__g_?eni al_or igneun%ti C pﬁerslsurf. The di sgensi ng end is
closed BYPEH SHURET NS fIEREAE AP PR % FFREVEGRT ol iRHT BS54y by gl ue or
other syidahle Means.qiRnTREOUEIEN CMRL BFSaday @M RTber  mount ed
over a central aperture iI'n the dispensing fitnent, the 10 val ve nenber
bei ng adairemhtt afopes Wentheubyechedi ¢4l pod$Sbyeglue or other

suitable means. The improvement comprises a valve member

mounted over a central aperture in the dispensing fitment, the
10 valve member being adapted to open when subjected to pressure

from the ink and close automatically and completely when the

pressure is decreased below a certain predetermined level.

In the improved ink cartridge, a substantially

cylindrical nozzle extends from the periphery of the
15 dispensing fitment aperture and terminates in a rim. The

nozzle defines a substantially cylindrical space. A flexible

molded plastic spring is mounted within the cylindrical space

and urges the valve member against the nozzle rim. The spring

is bowed rearward in the direction of the plunger when the
20 valve member is in the closed position. The spring has

openings to accommodate the flow of ink through or around the

spring.

The valve member is located downstream of and supported

by the spring. The valve member is moveable between a closed
25 position in which the valve member is urged against the nozzle

rim by the biasing force of the spring, and an open position

in which the valve member is raised above the nozzle rim to

create an annular opening when pressure applied by the ink to

the spring and to the valve member exceeds the biasing force



fromthe ink and cl ose automatically and conpletely when the pressure is
decreased below a certain predetermned level. In the inproved ink
cartridgewoassutsss antially cylindrical nozzl e extends fr@crtuse2/psss phery
of the 15 dispensing fitnent aperture and termnates in a rim The nozzle
defines a substantially cylindrical space. A flexible nolded plastic
spring is nmounted within the cylindrical space and urges the valve nenber

againstC&h%hgozzle rim The spring is bowed rearward in the direction of

t he pl unger WheR“ T 20 val ve member is in the closed position. The spring

has openi nggnt ghacspvmaahe, t hge fHOWOhehBkr t dsmsighse@r aaround the spring.
The val ve nenber is | ocated downstream of and supported by the spring. The

val ve nenberahsiabedilae détwesihnaped mwsed on28n@asiarigsn eixtenpdiesd t he val ve
menber is urged against the nozzle rimby the biasing force of the spring,
and an @m@ﬁrgoﬁr@mcﬁhei@is%hﬁbﬁp?%ep%%ﬂkﬂ? ABALEPTPWH & fedeahBvERt he nozzlie

rimto create an annul openi n en pressure applied by the ink to the
spring awditg Fﬂes%ﬁfv%%hﬁngg?vﬁg%ggﬁ?:Eﬁb%g?ag?%gﬁ%brce WO 03/ 013873
PCT/ US02/ 22864, 1urg9[ext fa%migﬁgeg-al&%n%m@yr@mauﬂa&e Makve nmenber
conprises a subsStantially at di sk-shaped portion and prongs extending
upwar d fyemibheasi sk-sirped 1pekt éadimnd o ebghpertuteryi @it hbe5 spring to
secure the valve nenber to the spring. . .

disk portion in a direction away from the dispensing fitment.

pPreferably, the plunger includes an annular ring protruding

10 from the circular disk portion in the direction of the

dispensing fitment. The annular ring has a cylindrical outer

wall and a concave inner wall and is adapted to fit around the

valve member prongs and within the space defined by the nozzle

to minimize ink left in the cartridge when the plunger is

15 fully depressed.

THE DRAWINGS
Figure 1 is a perspective view of an ink cartridge and
20 dispensing fitment according to the present invention, shown
with an optional shipping and storage cap mounted over the
valve;
Figure 2 is a perspective view of the ink cartridge and
dispensing fitment of Fig. 1, shown with an optional nozzle
25 extension mounted over the valve and the valve in the open
position;
Figure 3 is a cross-sectional view of the ink cartridge
and dispensing fitment of Fig. 1 taken along line 3-3;

Figure 4 is a cross-sectional view of the ink cartridge



The plunger conprises a substantially circular disk portion and a sidewal |
extending fromthe periphery of the disk portionin a direction away from
t he di speweion@iisirs ment. Preferably, the plunger includes @&aTarsnukzs4 ri ng
protruding 10 fromthe circular disk egortion in the direction of the

di spensing fitment. The annular ring has a cylindrical outer wall and a
concave inner wall and is adapted to fit around the valve nenber prongs
and wi t hi.fy the spacsydefined BY #hg nozzien LQoAyN MLe ik left in the
cartridge when"the p?unger is 15 fully depressed. THE DRAW NGS Fi gure 1 is
a perspecti veiguew of iarcdglpleaatr rilge shdhe?01idpepeirss iy thichrenf accor di ng
to the present invention, shown wth an optional shipping and storage cap
nmount ed Biger 1, hehoval wish Fihgusgozags andalspedndveawiramofed;hanfink
cartridge and  dispensing fitment_of Fig. 1, shown with an optional nozzle
25 ext ensi on FrgikEed bYer WOWaP%@n%ﬁd%t% ofaFie FHPREGFen position;
Figure 3fjts a.cr s?-iieclti onal view of the ink cartridge and dispensing
fitment of 5 g. aken along line 3-3; Figure 4 is a cross-sectional view
of the ink cartridge WO 03/013873 PCT/ US02/ 22864 6 and di spensing fitnent
of Fig. 2 taken along line 4-4; Figure 5 is top planar view of the

di spensing fitnment of



Fig. 1, shown with the storage and shipping cap renoved; and Figure 6 is a
bott om pl anar view of the dispensing 5 fitnment of Fig. 1. WD 03/013873

PCT/ US02/ 2088413873 DETAI LED DESCRI PTI ON OF THE | NVENTI ON TecCmiusg2/21864 he
drawi ngs, there is shown in Figures 1-4 an ink cartridge 10 of the type
used for lithographic printing 5 press7es. The ink cartridge 10 conprises a
hol | ow cylindrical body 12, a plunger 14 nounted in sliding engagenent

within one end of ghareyhihekd oY r 12ur anFreRrdbiPensi ng fitnment 16
gl ued or otherwise affixed to the opposite end of the body 12. In autonated

| i t hogr aphi ¢ TRE-hAhL NG pItRSSeSwihde, | therel Q scahbwm dge HiGuresnmuated within a
cartridge carriage (not shown) with the dispensing fitnment 16 facing down.
During loperatitondge he0 cdr thageypevesed dioar diFpogramiyia meingageh of a
fountain roller while an ink | evel sensor constantly nonitors. the anount
of5 i nk iBFYESH ouRPai Wl SAFEF1H8° db? e MiRTe SCRe® 1 CHIGCEE RS where i nk

s needed,; Wien g Low Level, ghuhnky 18 Setagted Dy L sensat, bhe

cont r ol I'er*acti ai'r supply CESs r agai nst "the

pneunat iGa loF ¢ont 5911&5;&1&'1%9@{2 14, sdddiangh ¥p&Agage & Wrddhicn1the
cartridge, which then forces ink onto the fountain roller. 20 The

cyl i ndriglaledbedy ot Behaisea gfifungér t O f thd iapgposénd ¢mbdtof sHmmvpdsnd2 a

di spensing end that termnates in a rim18. Preferably, the cylindrical
body 12 is mdte avtonard|litdéiographic printing presses, the ink

10 cartridge 10 is mounted within a cartridge carriage (not
shown) with the dispensing fitment 16 facing down. During
operation, the carriage moves laterally along the length of a
fountain roller while an ink level sgensor constantly monitors
the amount of ink in the fountain roller to determine the

15 exact locations where ink is needed. When a low level of ink
is detected by the sensor, the controller activates an air
supply which forces air against the pneumatically controlled
plunger 14 slidingly engaged within the cartridge, which then
forces ink onto the fountain roller.

20 The cylindrical body 12 has a plunger (filling) end (not
shown) and a dispensing end that terminates in a rim 18.
Preferably, the cylindrical body 12 is made of convolutely
wound paper lined internally with polymeric material, although
any suitable materials may be used, including, depending on

25 the application, metal or plastic. In practice, the
cylindrical body 12 typically is about nine or thirteen inches
long, but any suitable length may be used depending on need.

The plunger 14 comprises a substantially circular disk
portion 20 and a peripheral sidewall 22 extending upward

30 therefrom (upward being defined as the direction away the



wound paper lined internally with polyneric material, although any
suitable materials nmay be used, including, depending on 25 the application,
nmetal or WwDaswixs73In practice, the cylindrical body 12 typirasb?/328s4 about
nine or thirteen inches 1long, but any suitable |ength nay be used
depending on need. The plunger 14 conptrises a substantially circular disk

portion i p%ﬁ ARRAl R ? dr 22 &4 endl PP 4Py cP' 3@ therefrom
(upward elng |ne as the dfrection away the WO 03 013873 PCT/ US02/ 22864

8 di Sperrsuua@eendnﬂheﬂ the ggliungei cd? h&dy N8It edhé dxurddwe 1rl weger end of
the cylindrical body 12). The plunger 14 is inserted into the filling end
of the iimleegders idge dlge ifilldhpdend ehddgenmit carthiddre Jnder wall of the
cylindrical body 5 12 after the cartridge 10 is filled with ink. A
centreﬂI%}%ﬁ¥§€o§éaa§ﬁﬁdﬁeW1FPn5h941%@%¥nﬁﬂésofrBﬁ?t?ﬁ?lqﬂﬁ%E&PapoéYsk 20
3¥ard H‘aé¥tﬁgegﬁ ??flt %61%TPfil nu%%f rkng 24 has a substantially

ndr i oncave immer “Wall 26. and is adapted to
fit within taecégtegeff di%fploeeé Bynd e disspensi pod Hidmnte oW kadri cal
nozzle 42 when the plunger is fully depressed. The concave shape of the
i nner wadilrc28 alrs dderi pnaedwiaerdachenabsiodres itrlae fupmeariill 6 . exthendi ng prongs 54
of the valve nmenber 50 described below, allow ng the plunger 14 to fit
flush aqamwéﬁrthéndigﬁéﬁéiﬁgSmgstamtﬁﬁﬂ1Yl@Y%ﬁeﬁr%¢ﬁ#iQﬂ@ﬁnswﬁ&ﬂl95dispensed

fron1the cartridge as sh wo |n t her eb ni [ nk
nd a contave 1nner wal? d is adapted tg Egt Jytﬁln th vast e.
10 space defined by the dispensing fitment cylindrical nozzle 42

when the plunger is fully depressed. The concave shape of the
inner wall 26 is designed to accommodate the upwardly
extending prongs 54 of the valve member 50 described below,
allowing the plunger 14 to f£it flush against the dispensing
15 fitment 16 when the ink is fully dispensed from the cartridge
10, as shown in Fig. 4, thereby minimizing ink waste.
The digpensing fitment 16 is mounted in sealing
engagement within the bottom end of the cartridge body 12.
The fitment 16 may be glued to the inner wall of the cartridge
20 body 12 or attached by any other suitable means. The
dispensing fitment 16 is generally cup-shaped, and includes a
flat covering portion 32, a sidewall 34 formed around the
periphery of the covering portion 32, and an orifice 38
disposed in covering portion 32 through which ink can flow. A
25 closure flange 36 extends radially outwardly from the bottom
end of the sidewall 34. When the dispensing fitment 20 is
fully inserted into the cylindrical body 12, the closure
flange 36 abuts the rim 18 of the cylindrical body 12 to
prevent further insertion of the dispensing fitment 16. The

30 dispensing fitment 16 also has an optional stiffening wall 40



The dispensing fitment 16 is nounted in sealing engagenent within the
bottom end of the cartridge body 12. The fitnment 16 nay be glued to the

i nner walwomB/otdse3 cartridge 20 body 12 or attached by anpcCotuser2286it abl e
means. The dispensing fitnment 16 is generally cup-shaped, and includes a
flat covering portion 32, a sidewall 34 fornmed around the periphery of the

. _ de . ound the peri phery of
v ough A e e e B P e N e ol 1

out war dignplist-am:t Be1Pot$10mdrend] ohok fe: Sidewakhd ahevdrae rdbmpensi ng
fitment 20 is fully inserted into the cylindrical body 12, the closure

fl ange 38Geapetrsmeherroimth® ofrifhee c3d ilmdr nodl bbpdyd 12 dlanepdedénedf urt her
insertion of the dispensing fitnent 16. The 30 dispensing fitnment 16 al so
has an &Pt it&RaPosEPTT BHItRGOWRF| the AGwE 3£3873hpevaISee /228641088 ext endi ng

dawnwar d fr the.flat couerin ortion 32 and sub tanﬁigll cylindrical
nrol o B2 BRLERALAG BOAAPA = Fam ST FOr FEVertT 3 S OHeR GA"35 but ot
beyond gspl ane defined by the bottom surface of the flange 36. The nozzle
42 defines 5 a substantially cylindrical space and nmay have a beveled rim
43. In a keyiasperéyddsgdie bfventi Diwver ifdneXbbEBesiBliangGpiRagsSmedds and val ve
menber 50 are nounted within the space defined by the cylindrical nozzle
42. Prefédr abbyyvaihie werhiargSheans waunted yitbinethefspagladeéiphadtby and is
hel d wi thin an, annul ar grogve ) ,
the cylindrical nozzle 42. Preferably, the spring means 44 is
10 formed of molded plastic and is held within an annular groove
located along the inside of the nozzle 42. Alternatively, the
spring means 44 may be formed as an integral part of the
nozzle 42 and dispensing fitment 16 as shown in the figures.
In the illustrated embodiment, the spring means 44
15 comprises a central portion 46 and bridge portions 48
extending between the central portion 46 and the nozzle 42.
The central portion 46 hasg an opening therein, the purpose of
which will now be explained.
A valve member 50 comprises a substantially rigid disk-
20 shaped portion 52 and rearward or upward extending prongs 54.
The valve member 50 is attached to the flexible spring means
44 by inserting the prongs 54 into the opening in the central
portion 46 of the flexible spring 44. The disk-shaped portion
52 may have a beveled edge 53 that abuts the beveled rim 43 of
25 the cylindrical nozzle 42 when the valve member 50 1s in the
closed position.
The invention works in the following manner. In its
relaxed, non-pressurized state (Figure 3), the flexible spring

44 is concave, that is, bowed rearward (upward) in the

30 direction of the plunger 14 (not shown in Fig. 3). When the



| ocated al ong the inside of the nozzle 42. Alternatively, the spring neans
44 may be formed as an integral part of the nozzle 42 and di spensing
fitment IWoag/Hosisawwn in the figures. In the illustrated enipadiusern?2864 he
spring nmeans 44 15 conprises a centrﬁl portion 46 and bridge portions 48
ext endi ng between the central portion 86 and the nozzle 42. The central

ortion a [ it ekfigt f [ ' be
p 00135 ARp0RR0 10 (RO LA DL ARRLRT (MDEILI b DE

expl ai ned. A val vé nenber 50 conprises a substantially rigid

shaped phiIdki-@hap2dapdrtfal War d sOEesipydrLhLXlseNdhB b PFaNgs Bde ofhe val ve
menber 50 is attached to the flexible spring neans 44 by inserting the
prongs 54in ri3o ofheéheperizie 43 thé twnteainotpdivivon 46 of the flexible
spring 44. The disk-shaped portion_ 52 may have a bevel ed edge 53 that
abuts the beVEIEBdPFRRFWSS off 2Berhed .9t i et PddPIRb Yt ol UplisRERt BE val ve

er 50 is innﬁge clo4s)edt osi&ion. The .i nvention_works. in the foll ow ng

meanner. I 3ts * Xed, " ron- pe)rgsgrd??rzelcf sta Srf gfucfrewaﬁc% the flexible

spring WrvaGaNCaM e Ekr@tcairﬁriagw,edcat@ﬁ\rﬂ%artﬁe( pppard)eidyct he 30 direction
of the plunger 14 (not shown in Fig. 3). en the WO 03/013873

PCT/ USOH 22864 e b0 thexsgdimgspri agd 4dh ithd Rallhiesmembeax el «ki-ahapetihe val ve
menber di sk-shaped portion 52 is seated agai nst the beveled edge or rim
43 of tironiden 6242 Wheh itdle éaknpresswie overdpr ke lri@digigeserred on the
pl unger gfléﬂen%5%2£§d4fy the valve member 50 moves forward, pulling
10 the flexible spring 44 downward, and creating an annular
opening 60 between the nozzle rim 43 and the valve disk-shaped
portion 52 through which ink can flow, as shown in Figure 4.
When the ink pressure force decreases below the biasing
force of the spring, the flexible spring 44 returns to its
15 original concave position, reseating the valve disk-shaped
portion 52 against the nozzle rim 43 and automatically closing
the valve.
An optional nozzle extension 62 (Figures 2 and 4) may be
attached to the substantially cylindrical nozzle 42 extending
20 from the dispensing fitment 16 via a snap-fit or other
attachment means to help guide the flow of ink. An optional
removable cap 64 (Figures 1 and 3) may be used to cover the
valve member 50 when the cartridge 10 is not is use.
Without the optional nozzle extension 62 (but preferably
25 with the optional cap 64 installed), the cartridge can be set
on a flat surface with the dispensing end facing down. The
cartridge can be stacked this way until ready for use.
Thus the present invention provides an ink cartridge

having a self-closing valve that opens when subjected to

30 pressure from the ink and closes automatically and completely



5 arrows in Figure 4), the plunger 14 is forced forward (downward) into
the cartridge, causing the ink to exert pressure on the spring 44 and on

t he val vewowmaioes7ali sk- shaped portion 52. When the ink preszarse2/z286eeds t he
bi asing force of the spring 44, the valve nenber 50 noves forward, pulling
10 the flexible spring 44 downward, and creating an annul ar opening 60

bet veen e, pgzz 9egémé%na@ﬁet®%\é§'r 4 flc3kasbapegopar i on 52 thr ough

whi ch i can as shown I'n en the ink pressure force

decr easgﬁfela@lte\.e»m&ﬂ@d bi @&sd1Ng evEAr GiRewfuddie wsphi Dgwed RE dopxich! enBpri ng 44
returns to its 15 orlglnal concave position, reseating the valve

di sk- shape cpmtrndge5&naqmatmsallhedrﬁnﬁnsesrnnk4@h@nuth@u@dnagecalIy cl osi ng
t he val ve. An optional nozzle extension 62 g gures 2 and 4) naé
attache@ndolﬁhéemaﬁ%%%mifavlrpynayﬁﬂﬁotrh&oaaghn Bei @nm@laé&tom&lﬁg 0 fromthe

di spensi t 16 via a snap-fit ot he ch ns, L9 hel p
gul de t IR Q?FSR?E ®i KgZ2 4%p?? n& e.W%ﬂﬁvgﬁpé ca%§64 |gn§§sgﬁ and 3) may
be used tﬁ%\/?ﬁuﬁggr i’é'fé%lu@@@b% é%f@&r&e&mng@riéx}éiqe chQ vmo&t i's use.
W thout the optional nozzle extension 62 (but preferably 25 with the

opt i onalatamat4 chDsy adh® BompllBEeTArdIddige caRebpresint dmventhah ﬁss:rface
with the dispensing end facing down. The cartridge can be stacked this way
until resdyifolause. Sﬂiﬂ&bhﬁheSpaes%ﬂh duﬁ@@@SEangrd#kd@@t@nshﬁktcartridge

havi ng a sel f-closing, val ve that ens mhen sub ect dj}o ressure from
the ink feﬁﬁ’dléFBQ%aB]&%%r%‘%Séﬁﬁl %, EhRVECRRY 16"k tevel sbnso?.
10 Other modifications and alternative embodimentsgs of the

invention are contemplated which do not depart from the spirit
and scope of the invention as defined by the foregoing
teachings and appended claims. It is intended that the claims

cover all such modifications that fall within their scope.



WO 03/013873 PCT/ US02/ 22864 11 when the pressure on the valve is decreased
below a predeterm ned |evel, even when used with | ower viscosity inks.

The cartrwoga/osmsrdmati cal ly di spenses i nk when the pl ungePCen$02/32864
depressed, forcing ink through the annul ar opening 60 5 between the nozzle
42 and the val ve nenber 50. Wien prek3dure on the plunger is reduced to a
predeterm ned |l evel, the valve automatically and conpletely closes. The

present invention is particularly suitable as an ink dispenser for use
with sh@BtCLARY Rt ABRr ARRERTEELses having an automatic ink |evel sensor.
10 G her nodjficati ons_and alternaéive e od%nents of the _invention are

cont enpt at eI BRTA¥CHoL MHePRF EL 99 (he) sPF rFREe BfRe s&ep® H7 the

|t endel ERGE THELEI BF LB 0Bver SaPTo SUERE mOOr (TeaET DAe L oy fal | i thin
P R S e

A e TR S A S A S A e G )
a dispenshegsend and and! ¥NgEIingEH, chdle PheNgBEngSd Hed NGeind 0sed by a

pl unger (14) adapted to serve as a piston within the cylindrical body (12)
to extrudesédepbgont phtiigetr (he) idkapted to serve as a piston within
the cylindrical body (12) to extrude the contents of the ink
cartridge (10) when the plunger (14) is forced toward the
10 dispensing end, the dispensing end being closed by a
dispensing fitment (16) affixed thereto, the dispensing
fitment (16) comprising a flat covering portion (32), a
sidewall (34) formed around the periphery of the covering
portion (32), and an orifice (38) disposed in the covering
15 portion (32), the improvement comprising:
a nozzle (42) extending from the periphery of the
orifice and having a rim (43), said nozzle (42) defining a
space;
a flexible spring means (44) mounted within the space
20 defined by the nozzle (42) and having openings to
accommodate the flow of ink therethrough; and
a substantially rigid valve member (50) located
downstream of and supported by the flexible spring means
(44), said valve member (50) being moveable between a closed
25 position in which the valve member (50) is urged against the

nozzle rim (43) by the biasing force of the flexible spring



cartridge (10) when the plunger (14) is forced toward the 10 di spensing
end, the dispensing end being closed by a dispensing fitnment (16) affi xed
t heret o, wbhesdispensing fitnment (16) conprising a flat ce¢enisay23s6¢tion
(32), a sidewall (34) formed around the periphery of the covering portion
(32), and an orifice (38) disposed ih3the covering 15 portion (32), the

i nprovenent conprising: a nozzle (42) extending fromthe periphery of t he
orifice and having a_rim(43), said nozzle ( defining a space;

f I exi bl BS3PF| A reaRd 634?Pﬁﬁuﬂ?%ﬂt%P¥h%ﬁ whéc pEEe V?bvﬂem?%%%rby the
I 42 d_h t the fl f K

e ot £t H-E3BBBER FOF 4 G RO b 88 Pt
d t of d the fl bl 4 d val
rorber A0 TBE| RGCHO0daBPE bELTRon s 1 6RePS5  BRSPY | ohe: Hohnt 2htEhe val ve

b d t f f
The 11 cXPbiRISHYRRS \Bi057 01a6] t%%f?%ﬁs%a/*ﬁ%%f’) 3 ne%%fé@%ﬁﬁ)@%nd";ﬁeoﬁen
posi tiops Lo Ml eBrbBecyalue BEAPEY méé@é i 841 ai sed above the nozzle rim
(43) to create an annul ar openi ng (60) mhen pressure applied by the ink to

the spring nmeans (44) and to the val ve nenber (50) exceeds the 5 biasing
force of the spring neans (44). 2. The inproved ink cartridge (10) of claim
1 in wh2ch thee improved ink cartridge (10) of claim 1 in which the

flexible spring means (44) is formed of molded plastic and
is bowed rearward in the direction of the plunger (14) when

10 the valve member (50) is in the closed position.

3. The improved ink cartridge (10) of claim 2 wherein the
flexible spring means (44) is held within an annular groove
formed in the nozzle (42).
15
4. The improved ink cartridge (10) of claim 1 wherein the
valve member (50) comprises a substantially flat disk-shaped
portion (52) and prongs (54) extending from the disk-shaped
portion (52) in the direction of the plunger (14) through a
20 hole in the flexible spring means (44) to secure the valve

member (50) to the spring means (44).

5. The improved ink cartridge (10) of claim 4 wherein the
nozzle rim (43) is beveled and the flat disk-shaped portion
25 (52) has a beveled edge that engages the beveled nozzle rim

(43) when the valve member (50) is in the closed position.



flexible spring means (44) is fornmed of nolded plastic and is bowed
rearward in the direction of the plunger (14) when 10 the val ve nenber
(50) is iwotohw1asrdsed position. 3. The inproved ink cartripdgaspieseof cl aim
2 wherein the flexible spring neans (44) is held within an annul ar groove
formed in the nozzle (42) 15 4. The i#proved ink cartridge (10) of claim1
wherein the valve nenber (50) conprises a substantially flat disk-shaped
portion (52) and prongs (54) extending fromthe di sk-shaped portion (52)
in the direction of the plunger (14) through a 20 hole in the flexible

[ to secure the va rln means

(aa) . 50" ?‘EZT%Q‘?JW)UB%BVF FlEErE?TF‘Eﬁéiﬁonfg? o PPhim o LpEe Rl fethe b?lozlzlg im
5
(egg)ehlt ﬁ%fevede £0LE0f | EOpbiBha kSR HeRRL RELY! b cd Pt SElob 3508 %ﬁe(gg) s
3 0] 4
Lot ofeO s o PoptE Al Weégggﬁggng qff%*ﬁgﬁfﬁgzl?%?l%ﬁ%pf O%?g%é”prove "

syibst angi ak | Yo £t {64! o8l $K Qoaif&@tl&goaway sroavehl §22esxisnding from

the periphery of the 5 disk portion (20) In a direction away fromthe
di spensfNgmeht t (B85, (364, mé@ﬂsnl?@ﬁsmiﬂimﬁkﬂhg?]zihﬁgwé%emﬁééfd said

mnimzing nmeans conprising an annul ar ring 4) protruding fromthe

ci r cul atiil ®kz pogt me@ans 20pmpni & hveg dati eshhaDadf rihe (24) protruding
from the circular disk portion (20) in the direction of the
dispensing fitment (16), said annular ring (24) having an

10 outer wall (25) and a concave inner wall (26), said annular
ring (24) adapted to fit around the valve member prongs (54)
and within the space defined by the nozzle (42) when the

plunger (14) is seated against the dispensing fitment (16).

15 7. The improved ink cartridge (10) of claim 1 further
comprising a nozzle extension (62) removably attached to the

nozzle (42).

8. The improved ink cartridge (10) of claim 1 further
20 comprising a cap (64) removably attached to the nozzle (42).
9. The improved ink cartridge (10) of claim 1 wherein the

cylindrical body dispensing end terminates in a rim (18),
the dispensing fitment (16) further comprises a flange (36)
25 extending radially outward from the dispensing fitment

sidewall (34) and abutting the rim (18) of the cylindrical



di spensing fitment (16), said annular ring (24) having an 10 outer wall

(25) and a concave inner wall (26), said annular ring (24) adapted to fit
around t hwowalovas7srenber prongs (54) and within the spacepdafisapeshy t he
nozzl e (42) when the plunger (14) is seated against the dispensing fitnent
(16). 15 7. The inproved ink cartridg®d (10) of claiml1 further conprising
a nozzl e extension (62) renovably attached to the nozzle (42). 8. The

i nproved i.nk cartridge i 0) of claiml further 20 co ising a cap (64)

r emovabP§d Ett‘ééhedtlﬂ@ fhenaezzPe) (a2yingoa Fnetewprey ngﬂcen keEaRiPIdge (10)
of claim1 wherein.t |ndr|c¥e body dispensing end termnates in a rim

(18), ?h@lapgpeﬁgfingowt AtRPEEY S BEThéEFS LoRART %‘éaW%n‘@%“ﬂ?%%) 25
t endi di al. t d_f t he.d t t 34 d
abut ti ng? he P ¢ Lég?o%’%étméiﬁmﬁwts e”s'ﬁ%a%'ﬁ%%n o600 18
ot b nat 555N oY REE S Chol Yrblele J8E CRECPISAGE BRI T 2% osed posi {1 on
not extend beyond the plane defined by the bottom surface of the flange

(36). 5



