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{57) Abstract: A self-venting cartridge (10) for dispensing an extrudable fluid such as ink. The cartridge (10) comprises a cylindrical
body (12) for holding the ffuid and a plunger (18} for forcing the fluid throngh a nozzle. The cylindrical body (12) is formed of a
wound material and lined internally with a liner material that overlaps itself to form a raised area (34) that is slightly thicker than
the sorrounding area. The plunger (18) comprises a slightly convex surface (36) and a sidewall (40) that forms a snmg fit with the
cylindrical body (40). The planger sidewall (40) and raised area (34) define a channel (A) through which air is automatically vented
when the plunger (18) is inserted into the fluid-filled cartridge (10).




Ti t/l e: v SELF- VENTI NG | NK CARTRI DGE [err] Abstract: A sel f2xaili2005
cartridge (10) for dispensing an extrudable fluid such as ink. The
cartridge (10) conprises a cylindrical body (12) for holding the fluid and
a plunger (18) for forcing the fluid through a nozzle. The cylindrical body

(12) is formed of a woungyg A S NN e

mat eri al overtaps 3 8 tly
t hi cker than the surroundlng ar ea. The pIunger (18) conprises a slightly
convex s’t’,ﬁ"f'a‘t':'é‘ “‘eéﬂ vval | 40) h&k /5 B -/ CaVLspﬁuY@GSJF R, Giflpgient(Bie
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define a Ch{@,mmel Ay, 4k Ipi @bl g6 B Czﬁbﬁ IS @'tbtt@ %Lchr@%nAtlymeM%&Jﬁ%er@mg he

pl unger ( 1%)\/ CFGSCR 65 6F. DK Pt OZ tEh.efEfHSLﬁl d- f i ¢akieGopO@ids (Rulel QB (i)Y il designations
’ B, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP. KE, KG,

KP KR, KZ LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, ~Published:

MN, MW, MX, M7, NO, NZ, OM, PH, PL, PT. RO, RU, §D, — Wwith international search report

SE, 8G, 8L SK, SL, TJ, TM, TN, TR, TT. TZ, UA, UG, Uiz, — before the expiration of the time limit for amending the
VC, VN, YU, 24, ZM, ZW, ARIPO patent (GH, GM, KE, LS, claims and to be republished in the event of receipt of
MW, MZ, 8D, SL, §Z, TZ, UG, ZM, ZW), Eurasian patent amendments

AM, AZ, BY, KG, K7, MD, RU, TJ, TM), European paient :
? AT BE, BG, CH, C¥ CZ DE. DK, EA% ES £I Fif Gini For two-letter codes and other abbreviations, refer fo the "Guid-
' ne PEEIRTT ance Notes on Codes and Abbreviations” appearing at the begin-
' ning of each regular issue of the PCT Gazelte.




22:April 2005 1 TITLE SELF-VENTING I NK CARTRI DGE BACKGROUND S2¥Asmiidody
The I nvention This patent relates to ink dispensing cartridges for

aut omat ed di spensing systens, such as those used for |ithographic printing
presses. Mre specifically, this patent relates to an inproved ink
cartridge that automatically vents 10 air without the aid of a venting
strip when the plunger is inserted into the cartridge body. Description O
The Rel ated Art Typi cal Iithographic'ink cartridges, such as that

disclosed in U S. Patent No. 6,192./4@% incorporated herein by 15
reference, conprise a hoIIOM/cyIingrlcaI body, a plunger and a di spensing
fitment. The cylindrical drdyvawtos avgufsHTRIDEE extrudabl e ink or ot her
fluid and has a di spensing end and a | unger end. The dispensing end is
sealed with the dispensing fitneAH&eR h typically includes a nozzle for

dire%ting ﬁ{gadZQfﬂﬁgm&RLeigy%i nk. The plunger end is sealed by the plunger,
whi ch nov ' I cal body to extrude the ink

This patent relates to ink dispensing cartridges for

automated dispensing systems, such as those used for

lithographic printing presses. More specifically, this patent
relates to an improved ink cartridge that automatically wvents

10 air without the aid of a venting strip when the plunger is
inserted into the cartridge body.

Description Of The Related Art

Typical lithographic ink cartridges, such as that
disclosed in U.S. Patent No. 6,192,797, incorporated herein by
15 reference, comprise a hollow cylindrical body, a plunger and a
dispensing fitment. The cylindrical bedy holds a supply of
extrudable ink or other fluid and has a dispensing end and a
plunger end. The dispensing end is sealed with the dispensing
fitment, which typically includes a nozzle for directing the
20 flow of the ink. The plunger end is sealed by the plunger,
which moves within the cylindrical body tc extrude the ink
when the plunger is forced toward the dispensing end by
pneumatic pressure or other means.
Lithographic ink cartridges typically are filled by
25 placing the cartridge, with the dispensing fitment attached,
underneath an ink flow. The cartridges typically are filled
to a predetermined weight, and then the plunger is inserted
into the plunger end of the cartridge.
During the ink f£illing process, air can get trapped
30 ineide the cartridge chamber between the plunger and the ink

when the plunger is inserted into the cartridge and pressed




when the plunger is forced toward the dispensing end by pneunatl Spflressur e
or other neans. Lithographic ink cartridges typically are filled by 25

pl acing the cartridge, with the dispensing fitment attached, underneath an
ink flow. "The cartridges typically are filled to a predetern ned weight,
and then the plunger is inserted into the plunger end of the cartridge.
During the ink filling process, air can get trapped 30 inside the cartridge
chanber between the plunger and the i n¢ when the plunger is inserted into

the cartri gﬁ@i@gtdtaéef»@@.d 22y AfcrbpRO0S o2n 03I $he LM kBK=giliyf €Nt T apnent
can cause the ink to "skin over", creating a skin of partly oxidized ink

on top of bther”,| mireaTinss askkin cEnppttly bhédiwy lieki on tthe df spensi ng
fitment, cause printbgg "hi ckies", 1i. areas on a sheet without 5 ink
r

cover age. %r}]ﬁi cdfy, SHe piug \?Bﬁt‘éﬂizﬁéﬁﬁgﬁl@t Réspanmiger et ne
cartridge wal b6 BSiigidy VAMkSEV Py cThe.Ne UL B, &heqlfg.,@ channel
t hrough which the air can escape as the p?unger I S |nsert§§? RMhen t he
pl unger i sifkldoveragerted, the vent strip 10 is renoved. Using a vent
strip is inconvenient_  and requires securing the vent strip to sonething to
‘keep it in plaé%ﬂﬂhﬁ?}¥¥¢lﬁée alr is vented between the plunger and the
cartridge wall by using a vent strip. The vent strip creates
a channel through which the air can escape as the plunger is
inserted. When the plunger is fully inserted, the vent strip
10 is removed.
Using a vent strip is inconvenient and requires securing
the vent strip to something to keep it in place while the
plunger is being inserted. The vent strip must be removed
once the plunger is fully inserted, which can be difficult to
15 do, and can cause damage to the plunger, through plastic
deformation, and to the cartridge wall, by ripping, tearing or
scuffing the liner.
When a conventicnal ink cartrldge is depressurized, there
can be tendency for the plunger to move back up the cartridge
20 as air pressure under the plunger equilibrates with the
pressure above the plunger., By eliminating trapped air under
the plunger, the present invention eliminates the problem of
plunger "back up®.
Thus the primary object of the present invention is to
25 provide an ink cartridge that automatically vents the air when
the plunger is inserted, without the need for a vent strip.
Another object of the invention is to provide an ink
cartridge that prevents the plunger from backing up when the
cartridge is depressurized,

30 S5till another object of the invention is to provide an




plunger is being inserted. The vent strip nust be renoved oncez3 lgilpbosger
is fully inserted, which can be difficult to 15 do, and can cause damage to
t he plunger, through plastic deformation, and to the cartridge wall, by
ripping, tearing or scuffing the liner. Wen a conventional ink cartridge
is depressurized, there can be tendency for the plunger to nove back up
the cartridge 20 as air pressure under, the plunger equilibrates with the
pressure. above the plunger. By elimnating trapped air under the plunger,
the presentink Ny&ittdi 8fe lHatl padRSItEhe: PriobheRfrerPhy IR cab@ciagdp” . Thus
the primary object of the present invention is to 25 provide an ink

cartri dge Bhminq@ropttscalsky vents the air when the plunger is inserted,

wi t hout the need f a vent strip.. Another qhject of the invention is to

brovi de an-ink SEFERTEGES RATLePBsL A SEHE BHingEre GFPBALR ng up when ¢ he
cartridge is depeagribh?afbconfantbing aPilR! 2R SpbeRled NAakpyeNtion is to
provide an 22 April 2005 3 ink cartridge that prevents air fromreentering

the cartridge during or after use. Further and additional objects wll
appear fromthe description, acconpanying draw ngs, and appended cl ai ns.




22 April 2005 4 SUMVARY OF THE I NVENTI ON I n accordance w th an.ﬁi?% t of
the invention, there is provided a cartridge for dispensfﬁbAﬁﬁl Y rdabl e
fluid, wherein the cartridge is self-venting. The cartridge conprises a
cylindrical body for holding fluid,4 such as ink or varnish, and a pl unger.
The cylindrical body has opposing open ends and preferably is forned of a
wound material and | i rfdVIMABYNGFITHRINVENTION:r material. The |iner
material overlaps itself to forma raised area that is slightly thicker
than the surrounding area. The plunger conprises a slightly convex surface
and a sidewal |l extending upward from the periphery of the convex surface.
The sidewal | Idomrdaatance bottlom ezshont nefir ebe ttheeodivex shekacds a

m ddl e section adjacent the bottom section, and an upper section. The

bot t om sectviglechas avavoutedgei amet edikesastihgn she asnnerdaldicandtieridef t he
cylindrical body. The m ddle section has an outer dianmeter greater than

t he out emedicainet ethef tRethaldgem sect isen Mutentass .t hamhé he darteri ddieanet er
of the cylindrical body. The upper section forns a snug fit with the

cyl i ndricGalpr ey .o | By Bi keYi @5PeBbag! rbhe Havald oy idie phunosE apg raised

area define a channel” through which air is autoratically vented when the

pl unger dIS Ja&%e.Lrsthe,d alrm q t;?fulg(ljéjfd-{'hél 891%3&%&&99%0@ has opposing
open ends and preferably is formed of a wound material and
lined internally with a liner material. The liner material
overlaps itself to form a raised area that i1s slightly
thicker than the surrounding area. The plunger comp;ises a
slightly convex surface and a sidewall extending upward from
the periphery of the convex surface. The sidewall comprises a
bottom section nearest the convex surface, a middle section
adjacent the bottom section, and an upper section. The
bottom section has an outer diameter 1less than the inner
diameter of the cylindrical body. The middle section has an
outer diameter greater than the outer diameter of the bottom
section but less than the inner diameter of the cylindrical
body. The upper section forms a snug fit with the cylindrical
body. In a key aspect of the invention, the plunger and raised

area define a channel through which air is automatically wvented

when the plunger is inserted into the fluid-filled cartridge.




22 :Aprijl 2005 5 THE DRAWNGS Figure 1 is a perspective view of zmapmkoos
cartridge according to the present invention. 5 Figure 2 is an enl arged
expl oded view of the ink cartridge of Figure 1, showing, fromtop to
bottom the cartridge plunger, body, dispensing fitnment and shipping cap.
‘Figure 3 is a detailed perspective view of the ink cartridge body of
Figure 2. 10 Figure 4 is a cross-secti gnal vi ew of the plunger of Figure
2. Figure 5is a close up view of part~of the plunger of Figure 4. 22
April 2005 6 DETAILED DESCRI PTigdN f@xwTits | NVENTI ON Al t hough t he present

i nvention can be used to hold and dispense nmany different types of
extrudable fluids, including but not limted to inks and paints, the
preferred enbodinent 5 will be described with respect tp.a cartridge for
hol ding i nk of *8¥e® Ki i @R SPRCEHONEEY 8 PRNOY SFFFE*H nting. Turning
to the drawings:.iner enkSpalim {myduguhes 1 and 2 an ink cartridge 10
according to the present Tnvention. The

5 Figure 2 is an enlarged exploded view of the ink

cartridge of Pigure 1, showing, from top to bottom, the
cartridge plunger, body, dispensing fitment and shipping cap.
Figure 3 is a detailed perspective view of the ink
cartridge body of Figure 2.
10 Figure 4 is a cross-sectional view of the plunger of
Figure 2.
Figure 5 is a close up view of part of the plunger of

Figure 4.




ink cartridge 10 conprises a hollow cylindrical body 12 havi ng ZDagilgognger
(top) end 14 and a dispensing (bottom) end 16, a plunger 18 inserted into
the plunger end 14 for sliding engagenent with the inside wall of the
cartridge body 12, a dispensing fitnent 20 nounted in sealing engagenent
with the dispensing end 16 of the cartridge body 12, and an optional 15
shi pping cap 21 renovably secured to the dispensing fitnment 20. Typically,
the dispensing fitnent 20 is gl ued or theat- sealed to the cartridge body

12. The shi pping cagqﬁ.hh%%}d%%@%ogc&ofmogm@m ted States

provi si onal application 6, 759 and protects the dispensing fitnment 20,
prevents 20 i nklthoonh! gakiprgsentt iofethieoncaphrbageedOtdyroddt 29dg pressure
on t he di;ﬁensing fitment 20, and enabl es the car rlg e . 10.to _be stood
with the GiLEperRg FE EndidGRATt T@edi ShEFSFRER 1] fehtd Do 1P§1‘t“Fofé‘9subj ect of
pending United S43tesqnal Sitks R LGAldON A9/ MdL00: andhodenatal |y 25
conpri ses a covering portion %2 and an annul ar sidewall 24 fornmed around

t he peri phany ©f dekertioaeniing pepecont?2 andtrigidecfidt rigpldpwarihk up bei ng
defined as the direction toward the _plunger end 14%; A nozzle 26 for
control | i m§ the ¥mewaed jirk autaatrdGnt Bogdaphis &548F1 My portion 22 over a

centrally 30 dj,5pQsed; BRAIL HE&i 2R, ABkdde 3808ndm in Figures 1 and

2 an ink cartridge 10 accoxrding to the present invention. The
ink cartridge 10 comprises a hollow cylindrical body 12 having

10 a plunger (top) end 14 and a dispensing (bottom) end 16, a
plunger 18 inserted into the plunger end 14 for sliding
engagement with the inside wall of the cartridge body 12, a
dispensing fitment 20 mounted in sealing engagement with the
dispensing end 16 of the cartridge body 12, and an optional

15 shipping cap 21 removably secured to the dispensing fitment
20. Typically, the dispensing fitment 20 is glued or heat-
sealed to the cartridge body 12. The shipping cap 21 is the
subject of pending United States provisional application
60/316,759 and protects the dispensing fitment 20, prevents

20 ink from leaking out of the cartridge 10 by putting pressure
on the dispensing fitment 20, and enables the cartridge 10 to
be stood with the dispensing end down.

The dispensing fitment 20 is the subject of pending

United States patent application 09/944,700 and generally

25 comprises a covering portion 22land an annular sidewall 24
formed around the periphery of the covering portion 22 and
extending upward (up being defined as the direction toward the
plunger end 14). A nozzle 26 for controlling the flow of ink
is mounted to the covering portion 22 over a centrally

- 30 disposed aperture.




The cartridge body 12 typically is nmade of wound paperboard 28 23 agd 2005
internally with a | ayer of paper 30 pre- adhered to a barrier |ayer 32,
such as foil and/or a polynmeric material. The paper/poly liner 30, 32 may
forma straight lap 5 seam wth one edge overl apping the other, or an
anaconda fold such as that shown in Figure 3. In an anaconda fold, the
paper/poly liner 30, 32 is folded back_on itself so that the barrier |ayer
32 is adhered to the underlying barri ef |l ayer. In either case, and

especially in &fe c%%@lgg e 1A afm%@aallﬂ, figl gaad Be metd appi ng |iner
creates a raised area on t I NSi de wall of the cartridge body 12 that

~1s slightlpapehbedket 28t htmed Iiatsmaﬂdyndmtg aafdeper Pierapwa 30npeeh at el y

adj acent the raised area is designated area "A" in Figure 3. Area A as
will be exraraddDé BAF i dfYons 2as S Bt REnhgt! Fﬁaéﬁﬁha WEEHSTS air can

escape Vmﬁr&gtegje_apl u?.%gr r'/Eoi Sl%.':ntegdﬂ) NG Ing'ﬁ fo%réré%gﬁgd%tplz As

shown in ure 4 unger 18 conpri'ses a slightly convex

i nk-sont acddang widd aae &ﬁge( akehtapgH nphehs wthac e armpnbanaddngdt) fold downwar dl y
extendi ng hub portion 38 and a three 20 tiered sidewal] 40 extending upward
from the cvchr apditiash8hovn R FHENSoRv exI® @Y &82Cs62e A hiB®portion 38 is

shaped 10 pe2hudfy Hiflel N 053PE0SRG) LB b n 26Led Mg sgerhge vol ume - of
ink |eft ifvECh el ge cdhanber ‘when t plunger 18 Is forced agai nst
t he di spensirRgefitaiRpt 320is adhered to the underlying barrier layer.

In either case, and especially in the case of the anaconda

10 fold, the overlapping liner creates a raised area 34 on the
inside wall of the cartridge body 12 that is slightly thicker
than the surrounding area. The area immediately adjacent the
raised area is designated area “A" in Figure 3. Area A, as
will be explained below, functions as a channel through which

15 air can escape when the plunger 18 is imserted into the
cartridge body 12.

As shown in Figure 4, the plunger 18 comprises a slightly
convex ink-contacting surface 36 (although the surface may be
flat), a downwardly extending hub portion 38 and a three-

20 tiered sidewall 40 extending upward from the outer periphery
of the convex surface 36. The hub portion 38 is shaped to
nest within the dispensing fitment 20 to minimize the volume
of ink left in the cartridge chamber when the plunger 18 is
forced against the digpensing fitment 20.

25 ' The plunger sidewall 40 comprises three tiers, or
sections, 42, 44 and 46, of increasing outer diameter from
bottom up. The outer diameter of the bottom section 42 is
lesg than the inside diameter of the cartridge wall 12. As
the plunger is forced against the ink, air and ink travel

.30 upward through the narrow annular area defined by the bottom




25 :The' plunger sidewall 40 conprises three tiers, or sections,224#&yil4doand
46, of increasing outer dianmeter from bottomup. The outer dianeter of the
bottom section 42 is less than the inside dianeter of the cartridge wall
12. As the plunger is forced against the ink, air and ink travel 30 upward
t hrough the narrow annul ar area defined by the bottom 22 April 2005 8
section 42 and the cartridge wall 12. The dianeter of the m ddl e section 44
is greater than that of the bottom séction 42 but still slightly less than
that of t trid | : | ap_ seal i ng band 56 5 extends outward
fromthe rgngﬁ%fq%l égcz?l?%\r@&?&%hriléeﬁgﬁ%ﬂw contacts the cartridge body wall
12, but air anghd BkametersbEl the midgdle eseagbbere 44t imhareaties Prahger is pressed
against the ink surface. Preferably, the‘@]ﬁ]nsgﬁiﬁ E‘Eolut Ot050 i nches wi de
and  ext etliat gt WaF PAFGT SECTED FACHYS SF 8Pt 268 57 the 10 middle
section 44, Th nd . Htkon Gf ' 118 ehhensgt4 above t he
band 56, ttﬁ%tucgfpgr%es%%%%nggép%%dk?he%ctgir}tﬁillméggle%l1?3612 define an annul ar
areas B. Asx¥bhds RRtwexd|monethe imikdpetsectiappead | Bhoy darB ad forns a seal .
The di aneter of the upper section 46 is such that i n?ktS for 8,8 Snhug fit
with the icostaletanghe eArtridde had gkl HEdy*B 8 21OERY %% €78 THKk mi gr at es

bet ween tmﬁg%£8§r egtién%hég éﬂgjplunger is pressed against the ink

ab%v

surface. Preferably, the band is about 0.050 inches wide and

extends outward about 0.005 inches from the surface of the
10 middle section 44. The band 56, the portion of the middle

section 44 above the band 56, the upper section 46 and the

cartridge wall 12 define an annular area B. 2As will be
explained, ink gets trapped in area B and forms a seal.
The diameter of the upper section 46 is such that it
15 forms a snug fit with the ingide wall of the cartridge body
12. Very iittle ink migrates between the upper section 46 and
the cartridge wall 12 during use, except in the vicinity of
channel A.
As best shown in Figure 5, a flange 48 extends radially
20 outward from the uﬁper edge'SO of the plunger. The flange 48
has a flat upper surface 52 even with the plane of the upper
edge 50 of the plunger 18 and an angled lower surface 54 that
tapers inward toward the plunger gidewall 40 at an angle of
about 45 degrees. When the plunger 18 is inserted into the
25 cartridge, the flange 48 digs slightly into the cartridge
sidewall 12 and wipes the gidewall 12 as the plunger 18
advances. In a preferred embodiment, the flange 48 digs into
the sidewall 12 about 0.015 inches. The flange 48 is designed
to function as a one-way valve, allowing air and f£luid to exit

_ 30 up and out of the cartridge chambeX but preventing air from



the cartridge wall 12 during use, except in the vicinity of changghafes As
best shown in Figure 5, a flange 48 extends radially 20 outward fromthe
upper edge 50 of the plunger. The flange 48 has a flat upper surface 52
even with the plane of the upper edge 50 of the plunger 18 and an angl ed

| ower surface 54 that tapers inward toward the plunger sidewall 40 at an
angl e of about 45 degrees. Wien the plgnger 18 is inserted into the 25
cartridge, the flange 48 digs slightly Tnto the cartridge sidewall 12 and
Wi pes the siedewatingl Phascdrteigdeingen 98 cAgYAIGRS is| i auder ehey red

enbodi ment, the flange 48 digs into the sidewall 12 about 0.015 inches.
The fIangePE85?§”6@§|§ﬁﬁﬁm‘to function as a one-way valve, allow ng air and

fluid to exit S a0k U yohd g 6ALehdas, EhRIBEL, buy prevent | ng air

from22 April ering the cartir o rtridge is in use

ina Dres&urtf&ﬂéesyetfyﬁldEmﬁyhﬂyemlléa1H&OEK@ ok hQﬁuEéﬂthQ&kﬁ%ranner- The
cartridge 10 typically is filled by the ink manufacturer setting the

cartri dge ®ethtich thRecalitvjidasi Hy wehld e déowpenmider eedtls elnwm nk flow. The
di spensi ng fltnen nozzh&:%§

shi ppi ng cap I TS5 8s T g agalnstglogﬁgﬁgg? n%¥§%56€§g& §F9%§§ﬁ2§ TESO t he
pl unger endlosed and may be kept closed by the shipping cap 21 pressing
against it. The ink is poured or pushed into the plunger end
14 of the cartridge 10 until the ink reaches a predetermined
10 welght or volume. The plunger 18 is placed in a plunger
ingerter device and is inserted into the plunger end 14 until
the plunger 18 is flush against the surface of the ink. A=
the plunger 18 is inserted, the pressure inside the chamber
may reach 20-40 psi or more, depending on the type of
15 cartridge used. During this time the ink may be slightly
compressed within the cartridge chamber,

Ag the plunger 18 is forced against the surface of the
ink, any air trapped between the plunger 18 and the surface of
the ink ig forced outward toward the cartridge wall 12 because

20 of the convex shape of the plunger 18. The convex surface 36
of the plunger 18 may be textured to aid the flow of air
toward the cartridge wall, as taught in United States Patent
No. 6,419,351, incorporated herein by reference. The air and
some of the ink are then forced upward between the plunger

25 sidewall 40 and the cartridge wall 12 and past the band 56.
The ink that becomes trapped above the band 56 in the annular
area B helps maintain the geal between the plunger sidewall 40
and the cartridge body 12.

Ag the plunger 18 continues to press down on the ink, air

30 is automatically vented through channel A near the cartridge




14 .of the cartridge 10 until the ink reaches a predeterm ned 1022vh@2boor
volune. The plunger 18 is placed in a plunger inserter device and is
inserted into the plunger end 14 until the plunger 18 is flush against the
surface of theink. As the plunger 18 is inserted, the pressure inside the
chanber nmay reach 20-40 psi or nore, depending on the type of 15 cartridge
used. During this tinme the ink may be shightly conpressed within the
cartridge chanber. As the plunger 18 is forced against the surface of the

i nk, any aiseatirapped battwede fhegel uagerink8rassh tipebshifiaereofir the ink is
forced outward toward the cartridge wall 12 because 20 of the convex shape
of the pl ufgErudiB cheprel dhvekhe prrgercset dpktie chrumge® PBeYRREShe t ext ur ed

to ald the LLONAl BliceloWAth, NG LA [AgE IRl e B8 baY Ol Nyl ted

. t .
St at es Pat ent I ncor porat e ein by retérence. Pfhe air and

some of theakrukidweeithen eer cepheupvatie habnean-die pbaigRr ax® si dewal | 40
and the cartridge wall 12 and past the band 56. The ink that becones
trapped abd¢&HEYbAAMCSS ink: tHhe ahnwzassuse apReRarpsoniputaiiet he seal

betven,{ ngyRlageL 8 oL A0 ANt NcoLld gt Doty 42, s e bl unoer
t hrough chanaelthd @ede ta@esSaddy iL80Row? tARN H1urdR0S léhce the

plunger is fully inserted, the plunger inserter is backed

away .

10 In conventional ink cartridges, if air is trapped under
the plunger, when the pressure on the back side of the plunger
is reduced, either by backing away the inserter or by reducing
the pneumatic pressure after a printing run, the air pressure
under the plunger can cause the plunger to back up until the

i5 air pressure is equal on both sides of the plunger. By
eliminating air entrapment under the plunger 18, the present
invention eliminates the problem of plunger "back up".

Plunger back up does not occur with cartridges made according
to the present invention because all the air under the plunger

20 18 is removed when the plunger 18 is inserted into the
cartridge body 12.

The plunger 18, dispensing fitment 20 and shipping cap 21
typically are made of plastic. ' There are two main types of
. ink cartridge bodies. One type is about twelve inches long

25 and about 5 inches in diameter and is referred to as a
composite can. The second type is about thirteen inches long
and has an inside diameter of about-3 and 3/4 inches. For the
purposes of the invention however, the cartridge may be any
suitable size and shape, depending on need and the dimensions

30 of the cartridge carrier.




seam 34 and past the flange 48. Ink rises up behind the air ttuzw@ﬂgmﬁ
channel A. The presence of ink in channel A prevents air fromreentering
the cartridge through the channel when the cartridge is in use. Due to the
hi gh surface tensi'on and 5 viscosity of the ink, the air pressure necessary
to force the 1ink back down the channel A and into the cartridge is greater
than the force necessary to nove the plynger. Once the plunger is fully
i nserted, the plunger inserter is backe away. 10 In conventional ink
S cartri dges i f @ilteri modidizpedonsn deid althaﬂ:rﬂhlilﬁ@ed’mbo\ﬂ/hﬁéhﬂé?afptwsure on the
back side of the plunger is reduced, either backi ng away the inserter
or by reducPNERtiMe 25RcTRAlEMBl Mrask shieh it éPta! ekt F¥RlR thA, sedwe air
pressure d [y ntil the 15
air pressugg ?%eé%ﬁgﬁkgﬁgg%tﬁggFﬁﬁgggf&#%fgL NG rEe%@'éﬂ gIﬁgtlng air
ent r apnent appesded l&eap&lsmg&r: 18, idrBaadd 308t thd RMENhE Ubvehi ginates the
probl em of plunger "back up Pl un back up does not occur with
car t ri dges SHEBEAEESFAT RS FbaEH%ﬂgré§@ﬁm-ﬁhVGhﬁpenebecause all the air
under the plunger 20 18 is renoved when the plunger 18 is inserted into the
cartridge body 12. The plunger 18, dispensing fitment 20 and shi ppi ng cap
21 typically are made of plastic. There are two main types of ink
cartridge bodies. One type is about twelve inches |ong




25 .and about 5 inches in dianeter and is referred to as a conpEsAif 266.
The second type is about thirteen inches long and has an inside dianeter
of about 3 and 3/4 inches. For the purposes of the invention however, the
cartridge may be any suitable size and shape, dependi ng on need and the

di rensions 30 of the cartridge carrier. 22 April 2005 11 O her

nodi fications and alternative enbodi nents of the invention are contenpl at ed
whi ch do not depart fromthe scope of2t he invention as defined by the

f or egoi ng i a ?@ﬁﬁﬂﬁﬁﬁ'C|ains' It is intended that the clains
cover all %?suc]ﬂﬁggi ?%a I ONS at fall within their scope. 22 April 2005
12 VE CLAIM AS20dRrtMEDT] @) ForAdeapins Aue sl QkeLokas]SPARSING an
extrudable fluid, the cartridge (10$§conpr|§ﬁng: a c??%n rlch body (12)
for hol di nghe marflradde (e bmohprieify: havi ng opposi ng open ends (14, 16)
and fornmed of a wound material and lined internally with a liner material,
the |iner mated SY1é0@¥icabitedy 3] ffon Hadding Ehesbbuit.eahe( Baliyt hat is

slightly thicker than the surroundi ng area; a dispensing fitnment (20) for
'sea?ingyon :%pgﬁ”%ﬁ% ?HESSng open enég {14, 16) ang forméh of a (20)

wound material and lined internally with a liner material,
the liner material overlapping itself to form a raised area
{34) that is slightly thicker than the surrounding area;

a dispensing fitment (20) for sealing one open end (16)
of the cylindrical body (12); and

a plunger (18} comprising a slightly convex surface
(36) and a sidewall (20) extending upward from the periphery
of the convex surface (36), the sidewall (40) comprising a
bottom section (42) nearest the convex surface {36}, a
middle section (44) adjacent the bottom section (42), and an

- upper section (46), the bottom section (42) having an outer

diameter less than the inner diameter of the cylindrical
body (12), the middle section (44) having an outer diameter
greater than the outer diameter of the bottom section (42)
but less than the inner diameter of the cylindrical body
{12), the upper section (46) forming a snug fit with the
cylindrical body (12); and

an air venting channel (A) adjacent the raised area
(34) and defined by the plunger sidewall {40) and the

cylindrical body (12).




of -the cylindrical body (12); and a plunger (18) conprising a siighil2wos
convex surface (36) and a sidewall (40) extending upward fromthe

peri phery of the convex surface (36), the sidewall (40) conprising a
bottom section (42) nearest the convex surface (36), a mddle section (44)
adj acent the bottom section (42), and an wupper section (46), the bottom
section (42) having an outer dianeter less than the inner dianeter of the
cylindrical body (12), the mddle séétion (44) having an outer dianeter
greater than the outer djaneter of the bottom section (42 but | ess than
‘the inner 2di anBhercaftiigigec fLPhapt cEaiFody vheroin thp £ section (46)

formng a sn fi ith the cylindrical bod 12) . _-and in nting

channel (E)ecggf)ﬁciﬁ%l\f tﬁgtﬂjﬁrsgém%pesaes (a§l4f‘n5ﬁ%iglae%?anlgi&1 go;i/l’gflﬁe(%%/ﬁnger

si deval | (40) andsthe v isddh £aL poit e FbridR M) 122005 13 2. The

cartridgegﬁﬁ%? g€g0§EEWﬁ 1 where?n t he nﬁd%le lsec??%nz?44) further

conpri ses caftagniuhdrcieealiligdeassl (djy (@20 entengeiodtplaidietr el he m ddl e

section (44) and contacting the cylindrical body (12) when the plunger

(18) is iimsénsedtedtintichahisobpdy 1£)2) it lvhebbandd( 5%9), . middlle section (44),

upper section (46) and cylindrical bo%y (12) . ,

. ‘section (44), upper section (46} and cylindrical body (12)
defining an annular area (B) in which fluid gets trapped
when the plunger (18) is inserted into a fluid-filled

cartridge (10) and pressed against the surface of the fluid.

3. The cartridge (10) of claim 1 wherein the plunger (18)
further comprises an upper edge (50) defining a plane and
the upper section (46) further comprises a flange (48)
extending outward from the upper edge (50), the flange (48)
‘allowing air and f£luid to exit but not enter the cartridge

(10).

4. The cartridge (10) of claim 3 wherein the flange (48)
digs into the inside surface of the cylindrical body (12)

when the plunger {18) is inserted.

5. The cartridge (10) of claim 3 wherein the flange (48)
has a flat upper surface {52) even with the plane of the
upper edge (50) of the plunger (18) and an angled lower
surface (54) that tapers inward toward the plunger sidewall

(40) .




defining an annular area (B) in which fluid gets trapped when thgpdglzeoger
(18) is inserted into a fluid-filled cartridge (10) and pressed agai nst
the surface of the fluid. 3. The cartridge (10) of claim1l wherein the

plunger (18) further conprises an upper edge (50) defining a plane and

t he upper section (46) further conprises a flange (48) extending outward
fromthe upper edge (50), the flange (48) allowing air and fluid to exit
but not enter the cartridge (10). 4.3%4The cartridge (10) of claim 3 wherein
the flange (48) digs into the inside surface of the cylindrical body (12)
when t he pl unger (18) is inserted. 5. The cartridge (10) of claim3 wherein

the flange (18),chasea Il 4BPCEEUILAPS (ARLoEHORI Lkieppane of Lhe

upper edge (50)~ an ang ower surface (54) that

tapers 'f“&%Hdleé@féhﬁfﬁbdﬂ QBG¢V5§)CE%%iﬂe ap48hgld2oAHdut2@85 14 6. The
cartridge (10) of claimb5 wherein the flange upper and |ower surfaces (52,

54) defi nélecarreangl e of about 45 degrees.




