WO 02/ 28641 PCT/ US01/30952 1 TITLE | NK CARTRI DGE VALVE SYSTEM 5
BACKGROUND Field O The Invention This patent relates to |liquid dispensing
cartri dgesoboese4nut omat ed di spensing systens. Mre speci f PCBIURY/30032 s 10
patent relates to a dispensing valve systemattachable to an ink cartridge
that automatically opens and cl oses i? response to pressure fromthe ink.
Description O The Related Art LithogFaphy is a printmaking process dating
back to the 15 1700s in which ink is applied to a plate having both image
and non-inmage areas. The inmage areasiafg i nk-receptive and
wat er-repell ent. The non-inage areas are water-receptive and
ink-repellent. In rotary {yoeddtOE@phie/Presses the ink plate is
mgunted on a cylinder that rotates during 20 printing. In one typical
configuration, the plate cylinder picks up the ink at the inmage areas and
transfers the image to a bl anketBag®@ruimD whi ch then transfers the image
to the paper. In nmulti-color sheet-fed presses, up to ten inking

Field Of The Invention

This patent relates to liquid dispensing cartridges for
automated dispensing systems. More specifically, this
10 patent relates to a dispensing Valve system attachable to an
ink cartridge that automatically opens and closes in
response to pressure from the ink.

Description Of The Related Art

Lithography is a printmaking process dating back to the
15 17008 in which ink is applied to a plate having both image
and 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
20 printing. In one typical configuration, the plate cylinder
picks up the ink at the image areas and transfers the image
to a blanket cylinder which then transfers the image to the
paper.
In multi-color sheet-fed presses, up to ten inking
25 stations can be placed in series. Each station has its own
ink feeding system and handles a separate color. As the
paper sheet moves from station to station, a new color is

put down at each station.



25 stations can be placed in series. Each station has its owm ink feeding
system and handl es a separate color. As the paper sheet noves fromstation
to stati omQ oz28sew color is put down at each station. WO PCT/28GKEDIS2

PCT/ US01/ 30952 2 Because lithographic ink is thixotropic, conventional

l'i thographic ink feeding systens require a conplex systemof druns,
vibrators and fountain rollers. In a typical |I|ithographic ink feeding
system workers renove lithographic 5 ink froma drum (or, in sonme cases,

smal I er tinslpidise sPaicdapHmde rpatdl s ad-cireaddiiertiforar oss a
tray (the ink fountain). Fountain rollers roll against the ink fountain
to pi ck R HR-dpgHd @nichi riensdielg idydtedderqihate ydmderx shisgn adess i s

| abor intensive and subject to 10 error. Storing lithographic ink in druns
can resurung) wadmettornlkrnd fidventenitri e ldrars i s Inota usgd dedcause it is
difficult to store and reuse ink in druns. The lithographic ink itself is
prone t d iotictatamni avirdh fesed imess tstiem ¢ otarke s Remd vt i lridhdgusmloife press
run to another, and even from sheet to sheet within a single run. In

a8di ti orinkugerem exghsut el tiie SaHlE 1G99 &fdsFterdNS/olYEt5h e or gani c

compounds (VOCs) evaporate, which can cause in oi | age.
P spécialfy made spatulas and spreaé;thelgéﬁ)acro s a tray

(the ink fountain). Fountain rollers roll against the ink

fountain to pick up the ink and transfer it to the plate

cylinder. The process is labor intensive and subject to
10 error.

Storing lithographic ink in drums can result in wasted
ink if the entire drum is not used because it is difficult
to store and reuse ink in drums. The lithographic ink
itself is prone to oxidation which can result in color

15 variations from one press run to another, and even from
sheet to sheet within a single run. In addition, upon
exposure of the ink to the atmosphere, volatile organic
compounds (VOCs) evaporate, which can cause ink spoilage.

Consequently, many modern printers, including sheet fed

20 lithographic printers, use smaller cartridges to dispense
ink. During printing the ink cartridge moves back and forth
across the fountain, dispensing ink into the fountain or
directly onto an ink form roller to provide an even,
consistent layer of ink. In automated presses, the amount

25 of ink in the fountain is continually monitored and

replenished as needed.



Consequently, many nodern printers, including sheet fed 20 |ithographic
printers, use smaller cartridges to dispense ink. During printing the ink
cartri dgavooyesssback and forth across the fountain, di spprasUs@/iopde i nto
the fountain or directly onto an ink formroller to provide an even,

consi stent layer of ink. In automated,presses, the ampunt 25 of ink in the
fountain is continually nonitored and repl enished as needed. WO 02/ 28641
PCT/ US01/ 30952 3 Ink cartridges can be easily filled, transported, used

and reused. The GAdddQR N IUAIAL £8%N96 Uig 1&fd t he-dridpdraed haisdigrospher e
and al so mnimzes the anount of residual ink left in the cartridge after
use. TherfBridugige t yiie ddnt 5 Rpmprirkes = shelxdppgund icfdiiealindkodyy a

pl unger at one end and a dispensing fitnent at the opposite end. The
cylindrittad dmdyspledd ldret adisd niimkmibes plhengerowsr wes r@sidauadi sidn wit hin
the cylindrical body to extrude the contents of the dispenser when the

pl unger lieftf dncddhe owartd-itdge BE tdis passi nFhendant rifdge dvansiad,lpneunati ¢
pressure. The dispensing fitment is nounted in sealing engagenent wthin

t Be di spOmImFand oty Grliipnical bedy afd HARIeT A \REearfdhozzl e for

controlling the flow of ink. In one ink cartri i i i
U S. Appinta iGeagsing fitment at the oppostit'edge%dd_es‘?rry{ebed in pending

cylindrical body is filled with ink. The plunger serves as
a piston within the cylindrical body to extrude the contents
of the dispenser when the plunger is forced toward the

10 dispensing end by, for example, pneumatic pressure.

The dispensing fitment is mounted in sealing engagement
within the dispensing end of the cylindrical body and has a
valve and nozzle for controlling the flow of ink. In one ink
cartridge described in pending U.S. Application No.

15 09/470,747, owned by the assignee of the present
application, the valve is recessed below the edge of the
cartridge and the nozzle extension is detachable so that the
valve and nozzle extension do not become damaged during
shipment. When ready to use at the printing plant, the

20 nozzle extension is attached to the recessed valve and
extends beyond the end of the cylindrical body. The valve
must be manually opened to allow ink to flow.

While this type of dispensing cartridge is suitable for
its particular purpose, it requires that the valve be

25 manually opened and closed. Thus there exists a need for an

improved ink cartridge dispensing valve system that operates



15 09/ 470,747, owned by the assignee of the present application, the valve
is recessed below the edge of the cartridge and the nozzle extension is
det achabivwo sp2dclnat t he val ve and nozzl e extensi on do not pOorRTSMES0MERMEged
during shipnent. Wien ready to use at the printing plant, the 20 nozzle
extension is attached to the recessed,val ve and extends beyond the end of
the cylindrical body. The valve nust be nmanually opened to allowink to
flow. Wiile this type of dispensing cartridge is suitable for its

parti culigy RUNRASR td JRBUIRS it die (vl o Rpe2d dmnualdge opened and
cl osed. Thus there exists a need for an inproved ink cartridge dispensing

val ve systemdirhate fopes attesi sSMAD 228641 JFCHHISRI/IRM2 irdvdnt ilgspense to
pressure fromthe ink to open and close. Therefore it is an object of the

present grvratd Gh timk praot slieicen didperariing dgd vdi syertsimghead \opesysst em t hat
opens and closes in response to pressure fromthe ink. 5 Another object of
the present dloesd iion tesgags dd geressmurien i€ oar thtiedgenkdi spensi ng val ve
systemthat can be attached to a recessed universal attachnent post at the
pBi nti ng pr edsothdmrakiacols)fedthoPrasensr e bGisfents &P iIBFA9- 95 ovi de 10
an attachabl e di spensing val ve that can be used in a sheet
an ink cartridge dispensing valve system that can be
attached to a recessed universal attachment post at the
printing press.
A further object of the present invention is to provide
10 an attachable dispensing valve that can be used in a sheet
fed lithographic printing press with a hand gun or with an
automated printing system.
Still another object of the present invention is to
provide an ink cartridge dispensing valve system that
15 minimizes exposure of the ink to the atmosphere._
Yet another object of the present invention is to
provide an ink cartridge dispensing valve system having a
recessed universal attachment post for easy packing,
shipping and storing.

20 Further and additional objects will appear from the

description, accompanying drawings, and appended claims.



fed lithographic printing press with a hand gun or wwth an autonmated
printing system Still another object of the present invention is to

provi de avobnksearrtri dge di spensing val ve systemthat 15 PCTURIIZ®SS2EXPOSUr €
of the ink to the atnosphere. Yet another object of the present invention
is to provide an ink cartridge dispegsing valve systemhaving a recessed
uni versal attachnent post for easy packing, shipping and storing. 20
Further and additional objects will appear fromthe description,

acconpanyi ng draw ngs, andyppReRdest Gl HBveP1oX 28641 PCT/ US01/ 30952 5
SUMVARY OF THE | NVENTI ON The present invention is an inproved ink cartridge

of the type mredisdditspansamdita iy aut diidovdd tihographticdde esses. The
ink cartridge conprises a hollow cylindrical 5 body for holding a supply of
ext rudahlie itjpeantdsa didigpensiing dénd aandme tplcuigethagndhphile pl unger end
is closed by a plunger adapted to serve as a piston within the

cyl i ndripmadsdesdy tTheexitnkudstthel dgmntaanpy isfest ive hgildpahsurl ingraiealhe pl unger
is forced toward the dispensing end by 10 pneumatic or_ mechanical pressure.
The di sperty fprempliding |osabmby £1di akd & it hiEskéd t hereto by

| ue or
g dispensing end and a plunger end. The plunger end is closed

by a plunger adapted to serve as a piston within the
cylindrical body to extrude the contents of the dispenser
when the plunger is forced toward the dispensing end by

10 pneumatic or mechanical pressure. The dispensing end is
closed by a dispensing fitment affixed thereto by glué or
other suitable means. The improvement comprises an
attachment post mounted over a central aperture in the
dispensing fitment, the attachment post having a sidewall

15 and a top wall, the top wall having a plurality of openings
therein; a nozzle mounted over the attachment post and
defining a substantially cylindrical space; a plate mounted
within the substantially cylindrical space, the plate having
a central opening; and a spring mounted within the

20 substantially cylindrical space on the side of the plate
away from the attachment post top wall to bias the plate in
sealing engagement with the attachment post top wall. When
pressure is exerted on the plate by the ink, the spring
compresses, allowing ink to be extruded through the nozzle.

25



ot her suitable neans. The inprovenent conprises an attachnent post nounted
over a central aperture in the dispensing fitnent, the attachnent post

havi ng aveodzwshi 15 and a top wall, the top wall havi ng rCpUSeizdopizy of
openings therein; a nozzle nmounted over the attachment post and defining
a substantially cylindrical space; a plate nounted wthin the
substantially cylindrical space, the plate having a central opening; and a
spring mounted within the 20 substantially cylindrical space on the side of
the plate away fromthe attachrgil fosirNcae wall to bias the plate in

seal i ng engagenent with the attachnent post top wall. Wen pressure is
exerted on thepirat @ b e diloddie perdpeg taarprassest ald awkng i nk to be
extruded through the nozzle. 25 WD 02/28641 PCT/US01/ 30952 6 THE DRAW NGS
Fi gure ka3 rarieexplietec qiefs pacitere adeewdingand nkhe gardsentge di spensi ng
system according to the present invention; 5 Figure 2 is a cross-sectional
vi ew of itrheeritnlorcartri dge di spensing systemof Fig. 1 shown in the cl osed
position; Figure 3 is a cross-sectional view of the ink cartridge

dBspensi ng sysi@mef2 Rig.a Crtanpaat idpalopdewedi tGhen;ighgartridge

dispensing system of Fig. 1 shown in the closed position;
Figure 3 is a cross-sectional view of the ink cartridge

dispensing system of Fig. 1 shown in the open position; and
Figure 4 is a top plan view of the attachment post of

10 the ink cartridge dispensing system of Figure 1.



Figure 4 is a top plan view of the attachnment post of 10 the ink cartridge
di spensi ng systemof Figure 1. WO 02/28641 PCT/US01/ 30952 7 DETAILED
DESCRI PTvGNofZE86dHE | NVENTI ON Turning to the draw ngs, theper/isoisioesn in
Figure 1 an exploded view of an ink cartridge dispensing system 10 nade
according to the present invention for, use with a sheet fed 5 |ithographic
press. The ink cartridge dispensing system 10 conprises a nozzle 12, a
spring 14, an annular plate 16 and an attachnent post 18. The attachnent

post 18 may be for ”BETAEEEﬁ”DEQ&R%@iOﬁ%F @ﬁEtfﬁvﬂN'?P@ﬁS' ng fitment 20.
The di spensing fitnent Is nounted in sealing 10 engagenent with the top

end of the camnindid@e t@d‘)hez%iram é;al spens 1g fdHownti?imprda ginued to
the cartridge body 22 or attached by any other suitable nmeans. The top end

of the sgiiddgtperikady22it amk ety iidyea diispeors iedgesy2t.enPrigf ersald y, t he
cartridge body 22 is made of 15 convolutely wound paper lined internally
W t h polageridingrateertilad ,pradsemiugmvaemt isun tfah] erseatvwdititales stwethedagsed,

i ncl udi ng, depending on the application, nmetal or plastic. In the

pbef er r o Wagdipteint puessh sParesiinge fdaiberida®o dispengdmee sy @St 1098 and
nozzle 12 are made of plastic. In 20 practice, the cartridge body 22
typ|cqume¥%ﬂﬁﬁﬂarﬂq%gkﬁ 12, a spring 14, an annular plate 16 and

an attachment post 18. The attachment post 18 may be formed
as an integral part of the dispensing fitment 20.
The dispensing fitment 20 is mounted in sealing
10 engagement with the top end of the cartridge body 22. The
dispensing fitment 20 may be glued to the cartridge body 22
or attached by any other suitable means. The top end of the
cartridge body 22 terminates in a rim or edge 24.
Preferably, the cartridge body 22 is made of
15 convolutely wound paper lined internally with polymeric
material, although any suitable materials may be used,
including, depending on the application, metal or plastic.
In the preferred embodiment the dispensing fitment 20,
attachment post 18 and nozzle 12 are made of plastic. 1In
20 practice, the cartridge body 22 typically is about nine or
thirteen inches long, but any suitable length may be used
depending on need.
In automated lithographic printing presses, the ink
cartridge is mounted in an inverted position within a
25 cartridge carriage (not shown). During operation, the

carriage moves laterally along the length of a fountain



thirteen inches Iong, but any suitable |l ength may be used depending on
need. In automated l|ithographic printing presses, the ink cartridge is
nount ed iwoamsemverted position within a 25 cartridge carpPCBEgso1(inei2 shown) .
During operation, the carriage noves laterally along the length of a
fountain WO 02/28641 PCT/ US01/ 30952 roller while an ink | evel sensor
constantly nonitors the anount of ink in the fountain roller to determ ne
the exact |ocations where ink is needed. Wien a low level of ink is

det ect ed. Dy NG SANSQUn e 1RAAIT Qo ACdNEALES 180 i ety Whi ch
forces air against a pneumatically controlled plunger slidingly engaged

W thin thenaas tdd dggs Mhitte thamediof 6es gk ideddienifeunital rextznld er. The
ink cartridge dispensing system 10 of the present invention was

speci fi daldat idess gnesdrd anioriks widddealit onvtitead a Mlovdilsperisiaofy itk sist ens of
the type just described. The dispensing fitnent 20 is generally cup-shaped
and comwtesssed pubdtarmdraddy, diheartotilsleRacaridadesamular  si dewal | 28
formed around the periphery of the disk 26 and extending upwardl

t Ber ef r crugIpIvarTol Bei iy afsf iaded agp it B5 RAlquaRt ieie ladwa e Hdia & bott om or

| unger end). An aperture is |located at the center. of the c¢ircular disk 26
Phrogghplugger slféingly engaged within the cartridge, whic é%en

forces ink onto the fountain roller. The ink cartridge

dispensing system 10 of the present invention was

specifically designed to work with automated ink dispensing
10 systems of the type just described.

The dispensing fitment 20 is generally cup-shaped and
comprises a substantially circular disk 26 and an annular
sidewall 28 formed around the periphery of the disk 26 and
extending upwardly therefrom (upward being defined as the

15 direction away from the bottom or plunger end). An aperture
is located at the center of the circular disk 26 through
which ink may flow. A closure flange 30 extends radially
outwardly from the top end of the annular sidewall 28. When
the dispensing fitment 20 is fully inserted into the

20 cylindrical body 22, the closure flange 30 abuts the rim 24
of the cylindrical body 22 to prevent further insertion of
the dispensing fitment 20.

The attachment post 18 is mounted on the circular disk
26 over the central aperture. As shown in Figures 2 and 3,

25 the attachment post 18 has a substantially cylindrical

sidewall 32 extending upwardly from the perimeter of the



which ink may flow. A closure flange 30 extends radially outwardly from
the top end of the annul ar sidewall 28. When the dispensing fitnment 20 is
fully i nseooseRetnt o the 20 cylindrical body 22, the cl osurer/fbamyes230 abuts
the rim24 of the cylindrical body 22 to prevent further insertion of the
di spensing fitnent 20. The attachmentgpost 18 is nounted on the circular
disk 26 over the central aperture. AS shown in Figures 2 and 3, 25 the
attachnment post 18 has a substantially cylindrical sidewall 32 extending

upvar dl ¥ i QM dh e REf Ul @indfa iR QY2841 RGT/ USR1A085%ech Gid cul ar

aperture and a convex top wall 34. As best seen in when viewed from above
(Fi gur e yen theweenvEont bl | (FB4ureonpr,i 3e% admexpliep IGldersa al |y
di sposed over the circular disk aperture and connected to the sidewall 32
by four dongtitatise briagesiudf.3 el erntom lilyugidpoded dyes 3Becand ragildewal | 32
define four openings 40 through which the ink can flow when the dispensing
syst em Hiidks dpenthereoperd quusiadted tReftére isigewa 1R gar é&v Towd 3, the
nozzle 12 fits over 10 the attachment post 18 in fixed relationship
t Ber et 0.anawatehdnidasst r’ft-ed BifbdFIEIUT tHe R32ZAIES138 $%krewed upon the

external |y threaded sidewall 32, although any suitabl .
sf&ewall 32 define four openingé]40 eﬁroug wﬁich the ink

can flow when the dispensing system 10 is in the open
position.
Referring to Figures 2 and 3, the nozzle 12 fits over
10 the attachment post 18 in fixed relationship thereto. In
the illustrated embodiment, the nozzle 12 is screwed upon
the externally threaded sidewall 32, although any suitable
means of attachment will suffice.
The spring 14 and the annular plate 16 are disposed
15 within the nozzle 12 in a cylindrical space 42 above the
attachment post 18. The plate 16 has a centrally disposed
hole 44 through which ink may flow. The plate 16 is made of
a material that is impervious to ink, such as polyethylene.
. In the preferred embodiment shown in Figure 3, the hole 44
20 has a cylindrical portion 46 and a concave portion 48. The
upper wall 50 of the concave portion 48 mates with the
convex top wall 34 of the attachment post 18 to form a seal
when the dispensing system is in the CLOSED position (Figure
2).
25 The spring 14 also has a hole in the middle and/or is

pervious to ink. The spring 14 is compressible and



means of attachment wll suffice. The spring 14 and the annular plate 16
are disposed 15 within the nozzle 12 in a cylindrical space 42 above the
attachnewopost64118. The plate 16 has a centrally di sposedpchoke /30452t hr ough
which ink may flow. The plate 16 is nade of a material that is inpervious
to ink, such as polyethylene. 1In th referred enbodi nent shown in Figure
3, the hole 44 20 has a cylindrical portion 46 and a concave portion 48.
The wupper wall 50 of the concave portion 48 nates with the convex top

wal |34 ,Qfg e At t achrent- ROST oL & il ft@fem;ﬁa‘:tpeallG when ddie wiespensi ng
systemis in the '‘CLOSED position (Figure 25 The spring 14 also has a

hol e i n ddeydAtdte arg itH REIIVICHFS i lfrllbw Breisping 14 is
conpressi bl e and 02/ 28641 PCT/ US01/ 30952 10 resilient, and serves to

bi as t he pl atmd @agaEmdoditg oratdfachrenti gpests ity taysteml 10f fist he fl ow of

i nk. The CLOSED position of the dispensing system10 is shown in Figure 2.
The sprisigpvid dirs Rixpardedl s@henatpring S4spre rypbhdetd sgl dthetlgte |1 the
cylindrical space 42 within the nozzle 12. The spring 14 biases the plate
16 agai reptrinchel atarat imaite postfilld. the tvlsinsbsiaglompadee 47 atid i |

seat ed a ai nst the plug 36 to seal off the channel 44
e nozzle 12. The spring 14 biases the plate 16 against

the attachment post 18. In this position, the plate 16 is
seated against the plug 36 to seal off the channel 44
through the plate 16. 1Ink cannot flow through the nozzle.

10 The OPEN position of the dispensing system is shown in
Figure 3. When pressure from the ink impinges on the
dispensing system 10, the spring 14 compresses and the plate
16 disengages the attachment post top wall 34. 1Ink then
flows through the openings 40 in the attachment post top

15 wall 34 and through the nozzle 12.

Thus the present invention provides a dispensing system
for an ink cartridge having a spring loaded plate 18. The
cartridge automatically dispenses ink when the plunger end
is depressed, forcing ink through the nozzle. The present

20 invention is particularly suitable as an ink dispenser for
use with a sheet fed lithographic press having an automatic
ink level gensor.

Other modifications and alternative embodiments of the
invention are contemplated which do not depart from the

25 scope of the invention as defined by the foregoing teachings

and appended claims. For example, it is contemplated that



through the plate 16. Ink cannot flow through the nozzle. 10 The OPEN
position of the dispensing systemis shown in Figure 3. Wien pressure from
t he i nk iw@bznegsst on the di spensing system 10, the springpdlusamppresses and
the plate 16 di sengages the attachnment post top wall 34. Ink then flows
through the openings 40 in the attachment post top 15 wall 34 and through
the nozzle 12. Thus the present invention provides a dispensing system for
an ink cartridge having a spring | oaded plate 18. The cartridge

aut omat i Gl hnlintP§sas ddk wahan e il unger andoniess dlepessadadle cing i nk
t hrough the nozzle. The present 20 invention is particularly suitable as an
ink di spenpger. fart usenddriiedl sheet thed dlidikegrapkic ginessidmayvi ng an
automatic ink level sensor. Qher nodifications and alternative

enbodi medds fafcdthend mtett ifal lama tdbomt emeiat edopts.ch do not depart fromthe
25 scope of the invention as defined by the foregoing teachings and
appended clains. For exanple, it is contenplated that WO 02/ 28641

PCT/ US01/ 30952 11 attachnment post top wall nay be flat or sone other
suitable shape. It is intended that the clains cover all such

nodi fications that fall within their scope. W 02/ 28641 PCT/ US01/ 30952



12 WE CLAIM AS OUR | NVENTI ON: 1.

cylindrical

body haviwgozsdisspensi ng end and a plunger end, the pl unBer/useidob®i ng
pl unger adapted to serve as a piston within the cylindrical

cl osed by a
body to ext

toward the di spensing end,

fitment affi

In an ink cartridge conprising a holl ow

body for holding a supply of extrudable ink, the cylindrical

rude the contents of the dispenser when the plunger

(18) nnuntedW%v%kAﬁﬁ¢§§nPPBIIN¥EﬁﬁWWﬁ¥3i n the di spensing fitnent,

attachnment post 18) havi | | 34)., d
wal | (34) hg%lng:élﬁ%hﬁg |f%rEﬁl emawag %?ant ererﬂ m@l%%ézE%L(ig;

is forced

sai d

mount ed overpghe Cﬁc} %ﬁ&%ﬂ Qoﬂppl(zl%)f’ e§§£9d£l?lzezll%k(,1%)1edef' ning a

substanti al |

cylindri cal

y rical “space (

and a spring (14) nmounted within the substantially
spAc e Hed D)l upger hend i ngf cllhee| kit ex (Plgnger adapted

to serve as a piston within the cylindrical body to
extrude the contents of the dispenser when the plunger
is forced toward the dispensing end, the dispensing end
being closed by a dispensing fitment affixed thereto,
the improvement comprising:

an attachment post (18) mounted over a central
aperture in the dispensing fitment, said attachment post
(18) having a sidewall (32) and a top wall (34), said
top wall (34) having a plurality of openings (40)
therein;

a nozzle (12) mounted over the attachment post
(18), said nozzle (12) defining a substantially
cylindrical space (42);

a plate (16) mounted within the substantially
cylindrical space (42), said plate (16) having a central
opening (44); and

a spring (14) mounted within the substantially
cylindrical space (42) on the side of the plate (16)
away from the attachment post top wall (34), said spring
(14) biasing the plate (16) in sealing engagement with
the attachment post top wall (34);

wherein pressure exerted on the plate (16) by the

ink causes ink to be extruded through the nozzle (12).

a plate (16) nounted within the

subst anti al | yy1 tyd#indni eably spaeind %Z)i;ssandlm adrel (ah6) ahpvumgem central
openi ng (44);

t he di spensing end being closed by a di spensing
xed thereto, the inprovenent conprising: an attachment post

t op



away fromthe attachnment post top wall (34), said spring (14) biasing the
plate (16) in sealing engagenent with the attachnent post top wall (34);
wherei n pvesxescel exerted on the plate (16) by the ink capePp®sSimdoi2o be
extruded through the nozzle (12). WD 02/28641 PCT/US01/ 30952 13 2. The
di spensing systemof claim1 wherein tige top wall (34) is convex and the
plate (16) has a concave surface (48) that engages the top wall (34) in
sealing relationship when the plate (16)_ is biased against the top wall
(34). 3. The2di sf&tsidigPrsysiesn Bfst@arim Tlakereiiansé s pRENECP (14) is
pervious to ink. 4. The dispensin st of claim 1l wherein the spring
(14) has a c‘é‘%ﬁ al*“dpéfi Ag™ ﬁ}fo?]'tfﬂ i Bﬁg%%k()r#dy %R “°B°*he di spensi ng
system of cl ai &I e ) Of7 t at:t.a post (18)
conprises a %%%@gagce\(,\gg‘)se;cgﬁ%?aﬁé;a%cﬁs\é\%h&%eggév%%]t h@qe)lptel%t ﬁ?giaifﬁlgthe

di spensi ng fiérentorand pcanegctied glatkehe1s) desablagedhghynsarcuat e bri dges

(38).
top wall (34).

3. The dispensing system of claim 1 wherein the spring

(14) is pervious to ink.

4. The dispensing system of claim 1 wherein the spring

(14) has a central opening through which ink may flow.

5. The dispensing system of claim 1 wherein the top
wall (34) of the attachment post (18) comprises a plug
(36) centrally disposed over the aperture in the
dispensing fitment and connected to the sidewall (32) by

arcuate bridges (38).



