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VALVE SYSTEM 5 BACKGROUND Field O The Invention This patent relates to
l'iquid di syeeosisesr cartridges for automated di spensing systgdBusdoss:
specifically, this 10 patent relates to a dispensing val ve system
attachable to an ink cartridge that automatically opens and closes in
response to pressure fromthe ink. Des%ription O The Rel ated Art
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Description Of The Related Art

Lithography is a printmaking process dating back to the
15 1700s 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. 1In 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.



Storing lithographic ink in druns can result in wasted ink if the entire
drumis not used because it is difficult to store and reuse ink in druns.
The | it hogigaphseni nk itself is prone to oxidation which cagefgslzheshn col or
15 variations fromone press run to another, and even from sheet to sheet
within a single run. In addition, upogzexposure of the ink to the

at nosphere, volatile organic conpounds® (VOCs) evaporate, which can cause

i nk spoi |l age. Consequently, many nodern printers, including sheet fed 20
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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. 1In automated presses, the amount

25 of ink in the fountain is continually monitored and

replenished as needed.



application, the valve is recessed bel ow the edge of the cartridge and the
nozzl e extension is detachable so that the val ve and nozzl e extensi on do

not becomwyaleemsgad during shiprment. Wien ready to use at t@er/psiinhésg

pl ant, the 20 nozzle extension is attached to the recessed val ve and
‘extends beyond the end of the cylindrifaJ body. The val ve nust be manual |y
opened to allowink to flow Wile this type of dispensing cartridge is
suitable for its particular purpose, it requires that the valve be 25

manual | y Ope”%ﬁkaEQrEE9§§@s ZQHSbEhEBEiQ i%Eil@d?eggéﬁggfgggbppkgé d ink

cartridge dispensing val Ve systemthat operates / US111

/30952 i ghpesRNBEs .t OTRECEaYE8ihEeMi Hmi BK st 8xpBENrandChage inkhepefore it
‘is an object of the present invention to provide an ink cartridge

di spensi ggevakmespyisiremahlablepensnandze508R8 hRol8gPBASeek@dpaessHke from
the ink. 5 Another object of the present invention is to provide an ink

~cartridgeedcspanshegcugkyedggsténeirhatecanThe antrachddet aypitetdgsed

uni versal attachnent post at the printing press. A further object of the
present cowpmtiees mshbdlpwocydéen@®iaalabodghabl pldngpensitngneakrd t hat can
be used in a sheet fed |ithographic printing press with a hand gun or with
an aut omanddapdigpengisgsfatmesti Bt shet Apposbrecendf. t ABepresent invention
is to provide an ink cartridge_dispensing valve systemthat 15 m nim zes
exposur ecy inAeirak bedyhésafiddpherithydnkanofher Péupger §ETVRE BFesent

invention is to , .
a pgston within the c¢ylindrical 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



provi de an ink cartridge dispensing val ve system having a recessed

uni versal attachnent post for easy packing, shipping and storing. 20

Furt her awo oadskstii onal objects will appear from the descr ipgtriXei/30952
acconpanyi ng draw ngs, and appended cl ai ns. WO 112/281.11

PCT/ US111/ 311952 5 SUWMMARY COF THE | NVENTI ON The present invention is an

i nproved ink cartridge of the type uséd to di spense ink in automatic

| it hographi c presses. The ink cartridge conprises a hollow cylindrical 5
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fitment, the attachnent post having a sidewall 15 and a top wall, the top
wal | havi ng aamdbtiiet i dlyjedt opentlng sptdeset Nj neemorzah ei srotmt govvée t he
attachnment post and defining a substantially cylindrical space; a plate
nount ed aw tink ¢dmet sidige adi spéhyiny| vabve cesystsepmcehat heaplleée having a
central opening; and a spring nounted within the 20 substantially

cyl i ndridttachr@ etond t hecesded ofn i ver pi ht 2t Aeerbrpedle aktEedinent post
top wall to bijas the plate in sealing engagenent with the attachnment post
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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.
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di spensing systemof Fig. 1 shown in the open position; and Figure 4 is a
top plan view of the attachnment post of 10 the ink cartridge di spensing
‘syst em of wo ersesrl. WO 112/ 281 ~ 1 PCT/U 5111 /311952 peibdAlhézR
DESCRI PTI ON OF THE | NVENTI ON Turning to the drawings, there is shown in
"Figure 1 an expl oded view of an ink cartridge dispensing system 10 nade
according to the present invention foruse with a sheet fed 5 |ithographic
press. The ink cartridge dispensing system 10 conprises a nozzle 12, a

spring 14, an annul ar pIath#%PiQdO?nTﬁhtgg?gﬁﬁgogost 18. The attachnent

post 18 may be forned as an egral part i spensing fitment 20. The

di spensing fi n | Lhniseali g g : t top end
of the cartriggg Egggegg.ggﬁghg?ggeﬁgi%g ??F%QXEBZ%Qﬁggggg%gpggdB?o t he

Cartridg%hgogyga2u@édatbaaﬂgﬁehﬁea@MkoiheéuﬁéhEEQEelﬁEﬁB§raEHQctOp end of
the cartridge body 22 termnates in a rimor edge 24. Preferably, the

cartridgpreedys?2 Thenadk ehrtriagavebubpel¥ewoundopapar ckinadriaternal |y
with polyneric material, although any suitable materials nay be used,

i &l udi npodgependhnddangt hesappliiycati errrudableotnkl aatli hasla the preferred
enbodi nent the dispensing fitnment 20, attachment post 18 and nozzle 12 are
made of plhiapeheingnefd@ pndcti péunghe endtri dge boupgl2 epgi ¢al kyossdabout
nine or thirteen inches |long, but any suitable |ength may be used depending
on need. bynaaplvraesdafrrhegr 8PhFETBEI ABi AgPpFESBeYithhR LAR cartridge is

mounted in_an inverted position within a 25 cartridge carriage (not shown).
Duri ng Oﬁggépgghcaghgody to extrude the contents of "the dispénser

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 glue 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



carriage noves laterally along the length of a fountain WO (12/28fi-11 8
PCT/LJSO1 /3119s2 roller while an ink | evel sensor constantly nonitors the
amount of wigwe/aseuit he fountain roller to determ ne the exacict0§aizheds where
ink is needed. Wien a low level of ink is detected by the sensor, the
controller activates an air 5 supply which forces air against a
pneumatical ly controlled plunger slidﬁ%gly engaged within the cartridge,

whi ch then forces ink onto the fountain roller. The ink cartridge

di spensi ng system 10 of the pres i Lon was specifically designed to
work wi th automated ink dispensiﬁg£18H§§£@§%E of the type just descri bed.

The di spensi ng. {j t s 20.LS I = d i a
substantiallyg%é?%gfgrl igb Sgsgﬁgégnggﬁﬁﬁ?gggggdg%gﬁIngg&o?ﬁgd around the
per!pherMaQEriageda§gpéﬁs§ﬂg eybendi Rdcypuand! Yot Preebragehpward bei ng
defined as the 15 direction away fromthe boltomor plunger end). An
apertureih$ehocahed at the center of the circular disk 26 through which ink
may flow. A closure flange 30 extends radially outwardly fromthe top end
ofs t he annul arigudewal Ls28. cYbhen-tbhetdospensiay dft oret 12R tartulibige
inserted into the 20 cylindrical body 22, the closure flange 30 abuts the
rim24 ofiispensyhgndystain b6d¥ig2 Loshoement €hetbéosedsppsibmnonf the

di spensing fitment 20. The attachnment post 18 is nounted on the circular

di sk 26 over Fhgutendrab apercaeeseptighahnviewFpfurbe 2nkndagtr2ggehe
attachment post 18 has a substantially cylindrical sidewall 32 extending
upwar dl yai pene hedpeYshetepfoFighel S%;@ﬂlml 2B 12P9n PEPE US1 2R/ 39092

circul ar aperture and convex t wall 34 best seen in
P Fygure 4 gs a top p?gn view of @ﬁe attachment post of

10 the ink cartridge dispensing system of Figure 1.



when viewed from above (Figure 4), the convex top wall 34 conprises a top
plug 36 centrally disposed over the circular ' disk aperture and connected
to the sisanaidseB2 by four 5 arcuate bridges 38. The top ppaguSA/zedni dges
38 and sidewal | 32 define four openings 40 through which the ink can fl ow
when the dispensing system 10 is in the open position. Referring to Figures
2 and 3) the nozzle 12 fits over 10 the attachnent post 18 in fixed
relationship thereto. In the illustrated enbodi ment, the nozzle 12 is

screwed upon the ext t §5§§## ' I h any suitable

means of attachnent lgméﬂ?ﬂégu? f]ﬁ:e. elsés)g%g%ﬁz!a}fﬁ‘{ e annul ar plate 16
are di sposed LRI Rt nazzl.g [ yksndpihgal 18pag abgye the
at t achnment poé?r?ghaTEg Eﬁgtg§%6 R§§'aeg§ﬁ§ralIgﬁgﬁspésedgﬁgﬁé 44gthrough

whi ch i nkBaKRgElow: elhe£Phat @nikGcbirtgaageo&igpaﬁgeﬁ'gagyghah h§ mEBerVvious
to ink, such as polyethylene. In the préferred enbodi mrent shown in Figure

3, the hakeo44idg BastaecypreBenhtcahvpatibanféd apd aiennaavheper fean 48.
The upper wall 50 of the concave portion 48 mates with the convex top wall
345 of theiahbgechphnt pestsl8 Thef anin aasealidghedispendingesgsngmsydtemi s
in the CLOSED position (Figure 2) . 25 The spring 14 also has a hole in the
m ddl e apdhmprisssper npgaset d2i nk. sPhéngpiiingandansutanprésscblé and WO
021286-t 1 10 PCT/U S01 /30952 resilient, and serves to bias the plate 16
agai nst BReagtagbmnepft ppsst 188 t dhseakbtarhment ppaty 48 maK. bghéormedED
position of the dispensing system1Q s shown in Figure 2. The spring 14 is
expanded@§odPhantegEal Baghr Phgths ShEPEPELRILEIFMENLLRB cylindrical space
42 within . . . . . .
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



t he nozzle 12. The spring 14 biases the plate 16 against the attachnent
post 18. In this position, the plate 16 is seated against the plug 36 to
seal off Wwanekananel 44 through the plate 16. Ink cannot fdaawidoiisgusgh t he
nozzle. 10 The OPEN position of the dispensing systemis shown in Figure 3.
When pressure fromthe ink inpinges on the dispensing system 10, the spring
14 conpresses and the plate 16 disengébes the attachnment post top wall 34.
Ink then flows through the openings 40 in the attachnent post top 15 wall

3 d h I h h
dﬁsggnsfﬁé Et%ﬂ?*%réﬁ fn%zleJ?#sl SO VSSEQEahQY ”&bﬂ?ggg kg?ate 18. The

an“ink ca aving a

cartridgg, gy{xgr@fl Hic'?[ndtﬁé’eﬁéﬁ%é% %fi‘e%% oPhURGER:£B0chS depressed

forcing 1n rough the nozzle resent invention is particularly

sui tabl elé‘éa@i‘ohé‘kwﬁé§@e{‘§ﬁr1£0ﬁeé'§§dW' twh@nsge%wf edybit Begiaghig press
havi ng an automatic ink | evel sensor. O her nodifications and alternative

enbodi neat st By i INENEEABORT ELEENESARL AL Bdr WAt EbvdeeBOEndapart fromthe
25 scope of the invention as def i ned by the foregoing teachings and

appendeds@ppl yswhFeh ExatPseaitrtagainent enphatedribally ¥ontidl128dl
PCT/ US(I 1/311952 11 attachnment post top wall may be flat or sone other
sui t abl epthager $tidsnghyeadedgéfiavithencthe nsacbviedgallwbiuch tbdnfi cati ons
that fall within their scope. WO 112/28C- 41 12 WE CLAIM AS OUR
| NVENTI OR\prces 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



PCT/USU 1/311952 1. In an ink cartridge conprising a hollow cylindrical
body for holding a supply of extrudable ink, the cylindrical body having a

di spensi nywoengsayid a pl unger end, the plunger end bei ng clpgsedkepMosz2pl unger
adapted to serve as a piston within the cylindrical body to extrude the

contents of the dispenser when the plynger is forced toward the di spensing
end, the dispensing end being cl osed g§ a dispensing fitnment affixed
thereto) the inprovenent conprising: an attachnment post (18) nounted over a

central aReLbiLe LDetbaydi sRANS! Ban LLMERL: wg2) daft { 28BNBELLPOSLA( 1)

havi ng a“sSi and a'to sai d aving a
pluralityngf 998@&89§r&é0£b508r?Fﬁ?uﬁen@¥2|@hélgénUPHnESE QYei the

attachnment post (18), said nozzle fining a substantially cylindrica

space (42yup ﬁleégts Eéﬁ)pmugnﬁ@dcéhtbamlyh@1§98§éanbvakIyhéybiﬂéﬁnsal space
(42), said plate aving a central opening (44) ; and a spring (14)

*nount ed ﬁhbhlapEBEUSBbShdntbﬁhéyté&It@dthéab1696391(@2)b9nfbbﬁ side of the
plate (16) away fromthe attachnment post top wall (34), said spring (14)
bimsi ng aheuptat br{dGesi B8seaThagtepgnyegehé, wotrhdges a8t andinent post top
wal I (34); wherein pressure exerted on the plate (16) by the ink causes ink
to be exsnddwdlihﬁaughfthe fouz| epenngs 401thQwQBCﬂh13hPCﬁ¢LEmkl / 30952
2. The dispensing systemof claim21 wherein the top wall (34) is convex and
t he pl at @ap16}onashanceheadéespensies %nssemhAQ PgaeshehePeBp wal | (34) in
sealing relationship when the plate (16) is biased against the top wall
(34). 3.PIReétdPBpensing systemof claim 1l wherein the spring (14) is

(14) has 2"?'eﬁ‘éﬁs?‘rwanr%gf‘?ﬁﬂ%éﬂzm%?%ﬁ | ReRegOPFbR. 18, E1he QFSpensi ng
W secn B Thdntist cufiet ﬁ?;9§|%@Léd<§éiaei?ﬁgﬁlgt£ febgest post (18)

' ses sposed over ureint
di f I brid
(hayens! B i@@%ﬁ%ﬂdﬁ“@%ﬁ%ﬁ RGHE SREENEL N2 (20 sHeqiaighln o) A0S
#$%@BNe Hk QbE st a¥hQh By ZHh sabhica] s8dspdta] §8) Cal ERG ﬂxcé’iﬁa&t’?ﬁt’c&ﬁiéa] cajcalc

a]ca]ca]ca]cAa]ca]ca]ca]cAaU]ca]ca]ca]ca]cTa]ca]ca cal 4
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
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The CLOSED position of the dispensing system 10 is
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16 dlsengages the attachment 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 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 sensor.

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
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modifications that fall within their scope.
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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).
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{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).
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