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TITLE
SELF-VENTING INK CARTRIDGE
BACXGROUND

Field Of The Invention

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

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

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
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
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
ineide the cartridge chamber between the plunger and the ink

when the plunger is inserted into the cartridge and pressed




ferr] | Abstract: A self-venting cartridge (10) for di spensi nge &grii 2005
extrudabl e 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 anozzle. The cylindrical body (12) is formed of a wound materi al
and lined internally with a liner material that overlaps itself to forma
raised area (34) that is slightly thicker than the surrounding area. The
pl unger (18) conprises a slightly conveéx surface (36) and a sidewall (40)
that fornsagasiid thit i  hal Peenceubhddlr ieal cRody ££40n The-pliynger sidewal |
(40) and raised area (34) define a channel (A) through which air is

aut omat i cabvsr{¥emiredtinthenskhe qfl pagely Eck8jidesi ilnkesd edpi of aciehe

fluid-filled cartridge (10). 22 April 2005 1 TITLE SELF-VENTING
| NK CARTRI BEE B @%ﬂbcﬁéwﬁ% LB A& LPniRiticoAispensing fitment,

or cause printing “hickies”, i.e., areas on a sheet without

5 ink coverage.
Typically, the air 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




Thi's patent relates to ink dispensing cartridges for automated2ziAsfienss ng
systens, such as those used for lithographic 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 Typical |ithographic ink cartridge%z such as that disclosed in U S

Pat ent No. 6,192,797, incorporated herein by 15 reference, conprise a

hol | ow cyl hadrépakiBestnad pranges and Rofl sRenskigg fiddrenttriHR
cylindrical body holds a supply of extrudable ink or other fluid and has a
di spensi ngdenthaued aftgyt wsger end. The dispensing end is sealed with the

di spensing fitnen whi ch typi.cally .includes.a nozzle for_directing the 20
flow of the ink%‘f{%%erpﬁﬁﬁg%%g 8“?Js FUECER %ﬁ@ﬁ%?’?&%,th%i ch roves
within the cyhboeighabn botbtchBa®XiigUdeahNifys) Nna WaBEnadie Abynger is forced
toward the dispensing end by pneunmatic pressure or other neans.

Li t hographic ink cartridges typically are filled by 25 placing the
cartridge, wth the dispensing fitnent attached, underneath an ink flow.
The cartridges typically are filled to a predeterm 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
bet ween the plunger and the ink when the plunger is inserted into the
cartridge and pressed 22 April 2005 2




against the ink. Air entrapnment can cause the ink to "ski over" reating
a skin of partly oxidized ink on top of the ink. This skn?BER A% t he
nozzle in the dispensing fitnent, or cause printing "hickies", i.e., areas
on a sheet without 5 ink coverage. Typically, the air is vented between the
pl unger and the cartridge wall by using a vent strip. The vent strip
creates a channel thr AIGHMARYWOFIBHEINVENTKENEape as the plunger is
inserted. When the plunger is fully inserted, the vent strip 10 is
renoved. Using a vent strip is inconvenient and requires securing the vent
strip to sonmething to keep it in place while the plunger is being

i nserted. Thelwercatdanransttibean enpnedt ohcehehénpeohgen,i $hegkl ys

i nserted, which can be difficult to 15 do, and can cause damage to the

pl unger prdwiclegh pl asircrides orfmat | adnspending the cartridigel svalflluibly
ripping, tearing or scuffing the liner. Wen a conventional ink cartridge
i's depregsrdized, thber earegai i t endengylfforrehit@npl.Ungelie t 0 JaRte iblgek up
the cartridge 20 as air pressure under the plunger equilibrates with the

pressur & aaua dhe, pLyNoehy i By ebbalNabicng I ARRE A Aifq UNdeEn t B8 Rhynger,
the present invention elimnates the problemof = plunger "back up”. Thus

th . gt . SO e 2 . !
cart 11 dog Hat ko oo PHEOER o PHE LY PEahEiteyBoBy ST oBbdslae: e
wi t hout the need for ot her ogject of the inveniion isto

t ip..
o vt de OFET 1R S QB S RER DY byidht FOTHES o inGor S BAERT A8  uBAdhen ¢ he

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.




cartridge is depressurized. 30 Still another object of the invept Agioossto
provide an 22 April 2005 3 ink cartridge that prevents air fromreentering
the cartridge during or after use. Further and additional objects wll
appear fromtheé description, acconpanying draw ngs, and appended cl ai ns.
22 April 2005 4 SUMVARY OF THE | NVENTION I n accordance with an aspect of
the invention, there is provided a cargridge for dispensing an extrudabl e
fluid, wherein the cartridge is self-Venting. The cartridge conprises a
cylindrical body for holding fl gl pgaweeds i nk or varnish, and a plunger.
The cylindrical body has opposing open ends and preferably is forned of a
wound material and lined internally with a liner material. The |iner

material overlaps itself to forma raised area, that %s.iéightly t hi cker
than the surrofihrditfy lartéa® W&PE‘F%V&FH%‘QS%‘?F%&“]% CAETFYMI y convex surface

and a si de c’rd@%eﬂgitﬂg povand [hameibhe periphery of the convex surface.
The si dewa conprises a ~bottom section nearest the convex surface, a

m ddise sectionrFigdt@acent aherlet¢ainesptodeah viendodrrheppek section. The
bottom section has an outer dianeter |less than the inner _ dianeter of the

cyl i ndri caf2BEd§ge THe FAEHEF & s SEPTBW hAT AT PobP o BNEt ™t greater than
the out o SLATRREL PlunbBE, Bdy0 M1 SREGLAR Atheh®Shd BARpAR Laper di ameter
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.




body. The upper section forns a snug fit with the cylindrical Bosyido0s a
key aspect of the invention, the plunger and raised area define a channel
t hrough which air is automatically vented when the plunger is inserted
into the fluid-filled cartridge. 22 April 2005 5 THE DRAWNGS Figure 1 is a
perspective view of an ink cartridge according to the present invention. 5
Figure 2 is an enlarged expl oded view of the ink cartridge of Figure 1,
showing, fromtop to bottom the car th i dge plunger, body, dispensing
fitment and shi ppi NG,eaPyehifHsbRsioh 8r b iThognPRISPECti ve view of the
ink cartridge body of Figure 2. 10 Figure 4 is a cross-sectional view of

t he plunger ofaltdhicggheti: pEkgente iSvestimnckeseraimeedevp dfolgagnd of t he
plunger of Figure 4. 22 April 2005 6_ DETA Ltglge DES%I PTI THE

| NVENTI ON SABPRRARy HerKeliiesent 5RFEntT SFECUPbe GBS0 NG % di spense
many differen : e SN | ] imted to

I nks and gjé.ll n{l%% ﬁ?ﬁgtg‘ée etrl?g%a%rqrggéil%esﬁt tgévnﬁ%ﬂggg%e%%figg%nﬂw th respect
to ascart riidgend Aesholvbdigriitnkresplect hiso ki rdrusielyel fomutadany cidk t hogr aphi ¢
printing. Turning to the drawings, there is shown  in Figures 1 and 2 an

i nk cart ricfgeha KiaccBred ig PBLIME 16T BENITRRYEH BIEdAt 1 ohe

Turning to the drawings, there is shown 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.



ink cartridge 10 conprises a hollow cylindrical body 12 havi ng d0agiipbesger
(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 fitnent 20. Typically,
the dispensing fitnment 20 is glued or heat- sealed to the cartridge body

12. The shippi g, Cap2iades bbﬁg 12Stt3ip§e£11qi iReRsid s Unblafd States
provi si onal application ™ 60/316, 759 and protects the dispensing fitnent 20,

- prevent s Zapepkodxrds| bhkddhgnoetnadflyt Wetic ar leyeigeflDapse POt p¥erg pressure
on the dispensing fitpent, 20, and enables the cartridge 10.to be stood

with the ASEERS YRy 2eRetichn 120 i sPRASIAT TP AR ©5 0 IPOPHESubj ect of
pending  Wlbeda St abs PaldnbofpRlieat i0n A0ha4otl0s alddenerald y 25

conpri ses a covering portion and an annul ar” si dewa 24 formed around
t he peri pheay, ofitfthensosdid pgepbidrian 22 anter exirendi agpagmdar SoYdup bei ng
defined as the direction toward the plunger end 14). A nozzle 26 for
control | i rRychhas fihal BROYMKRD Figuisut ed® &1t ARECDEr Ft p&PEi on 22 over a

trally 30 di g i1, 2005 7, i.dgges body 12
CoDi cal | o BEbeL/B0 iﬁqné}Pe} U565 (ijé»@gé%ba\%l‘%ng% 1tsli@ SArdiakdgge body

typically'Q%?e wound ‘paper internally with a | ayer of

paper 30 p=erisghened to i Baneier tbayrs IRerbyinly asrfoid lagdfor a

polymeric material. The paper/poly liner 30, 32 may forma straight |ap
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




5 seamp with one edge overlapping the other, or an anaconda folz agi1otoas
that shown in Figure 3. In an anaconda fold, the paper/poly liner 30, 32
is folded back on itself so that the barrier layer 32 is adhered to the
underlying barrier layer. |In either case, and especially in the case of

t he 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
surroundi ng area. The area i mredi at el f adj acent the raised area is

desi gnat e ea 48" 4 ILOUL B3 agh §f 1A 2as W I be expl ai ned bel ow,
functi onsg%‘i‘g}{Jétoqicﬁan'irlledf‘| tt ; ough wﬁi ch 15 air can escape when the plunger 18
is inserted iniHe Bbemetear bfi tge wdddie F2ctisn ddoda dredticgura™, the pl unger

18 conprises a slightly convex ink-contactjng.s ace 36 _(al though the
surface mapabeot thatYottomndsapiwa drs @Héﬁﬂi%g”gﬁﬁﬁ’g%ﬁﬁ%nt}%@ and a three 20
tiered si y € ﬁ%}:qi d fromihe Luies ey baherss of the convex
surface 3%%?%’5 %88 %%)r |gﬁ83 :ﬁlgrlshaped to nest within the dispensing
fitment 2Qxtendd RuBvZLl tfenvetemdddé degkibmf44.i nThie beadt $¢ dge chanber

when the plunger 18 is forced against the dispensin fitrrentt.ig. 25 The
pl unger sicdewatts 4becertfmides Raeball dis, P 21Tl oS 32 "4 and 46, of

ect | on 42PE- RO D prh Pl PIL O R, mr e B TR a1 12, s
the pl ungefrkscd Or BedragaiIRst tid®ahakis abbuanl osekitctesei@® angwar d t hr ough
t he narrow annul ar area defined by the bottom 22 April 2005 8
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 fluid to exit

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




section 42 and the cartridge wall 12. The dianeter of the m ddl® gaatben 44
is greater than that of the bottom section 42 but still slightly less than
that of the cartridge wall 12. An annul ar sealing band 56 5 extends outward
fromthe mddle section 44. This band 56 contacts the cartridge body wall
12, but air and ink can still mgrate above it when the plunger is pressed
against the ink surface. Preferably, the band is about 0.050 inches w de
and extends outward about 0.005 inches fromthe surface of the 10 m ddle
section 44 retheediagdché, carte 1@gs tihed e thecmidd ¢s HealdeOMn44 above the
band 56, the upper section 46 and the cartridge wall 12 define an annul ar
area B. AsPfPFfIH&Eedetiei™ed, ink gets trapped in area B and forms a seal .
The di aneter of [ S i 46, | ch.that it 15 forns a snug fit
with the insi deTk%gquy%?@ﬁ‘e%g}élﬁ) il.ndg*ée %83;"‘*’&‘29 TGBPST1 i t¢Fe ink m grates
bet ween t heawppaiges@ot tyiicd®iand £t heeLakt chedoWabhuftduel ng, use, except
in the vicinity of channel A As best shown in Figure 5, a flange 48

ext erfds radfhFing the eritiddef¥bmithethepdéspavyagsendila dewpl unger. The
flange 48 has_ a flat upper.surface 52 even with the plane of the upper
edge 50 of "The pringa? %g( g%lawan%gﬁg EEPEWRT é‘ﬁf‘?’é‘ée‘f}%’ﬁl?h%ﬁ 1%t apers

i nward t oveldsddiengl Uagde sbfewalbkedOyatnans@ingli8g0fap 330yt egrees.
Wien the plunger 18 1:ﬂl&;}gi nsertggd into tyﬁe 25 c%r?dge? thg félkg#ge 48 di gs
slightly i|Agdthgteitar tPhaddek &% downtd ok2pasitbdripbs thee pdudesalehdl? as the
pl unger 18, ad ces. ln a preferred emhodi nent, the flange 48 digs into
the sidewalf CfZ/% oTtT 1678 i[%d"ﬁl&éf Eﬁ‘f‘elf““alfﬁféﬁjﬁg ¢ PreerfrEiged

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



to:function as a one-way valve, allowing air and fluid to exit 3DaApHi 2608
out of the cartridge chanber but preventing air from22 April 2005 9
reentering the cartridge when the cartridge is in use in a pressurized
system The invention works in the follow ng manner. The cartridge 10
typically is filled by the ink manufacturer by 5 setting the cartridge 10
with the dispensing end 16 down undernggth an ink flow The di spensing
fitment nozzle 26 is closed and may be kept closed by the shipping cap 21
pressing a&gainn® antl. pddte thekfisgeouws ed mik pushedpi Béwiddhenpl aiger end 14
of the cartridge 10 until the ink reaches a predetermi ned 10 weight or

vol une. Thé&lpPigRy&hanael &.p E]é%(?rleﬁeﬁc‘iﬂ@néég i1 sheprek Adeveventand i s

inserted int HRger; en i r 18 1 s flush.agai nst the
surface of Q%Eefjitkﬁrk%As tlﬁlg gﬁ‘%ﬁ&g"ﬁ‘g?%@qﬁ Fstﬂlgcﬁ@%ﬂ%g% c%%nenegr ERSUES nsi de t he
chanber nmeyrtebie 28-40 yasl. @udrBbethslepgRdangr08 taasionpend®f 15 cartridge
used. During this tinme the ink may be slightly conpressed within the
cartri dge YRERPEYCY A8 #hfe ipkuridgher 218 preoppre atbasgabnstta Kerearthece of the

"ink, any alr,t we th | unger .18, .and_t he, surf,ace of the ink is
f or ced out\%é]r{dgiomgg‘ﬁgt & gg?ﬁeﬁdg‘em\l/valﬁntfzt]%eeccgﬁglél of THEESnvex shape

of the plueges tid rdIhee GRRUSKaSMELAGES@heOb1UR D! UARS A8 MY be textured
to aid the flowof air toward the cartridge wall, as taught in United

St at es Pat BhengsNp isefullly, 38gertiade ofpo mdrodeheinsientby isebeckste. The air and
some of thgwglpk are then forced upward between the pl unger

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.




25'sidewal | 40 and the cartridge wall 12 and past the band 56. 23Tkgi1i208s

t hat becones trapped above the band 56 in the annular area B hel ps

mai ntain the seal between the plunger sidewall 40 and the cartridge body

12. As the plunger~18 continues to press down on the ink, air 30 is

automatically vented through channel A near the cartridge 22 April 2005 10

seam 34 and past the flange 48. Ink riggs up behind the air through

channel A. The presence of ink in channel A prevents air fromreentering

~the cartridge térieaghodheichaonelanthentdiaticardrbotgents o tise. Due to the
hi gh surface tension and 5 viscosity of the ink, the air pressure necessary

to force tHEVeERHIEHEER %Wﬁmph%t%af helr 9o BAk #%tti@%égﬁwm is greater

oy, HEobupaatanrlon (0 AOVGIE, LN EEeacEs LG R nger 1S 1ol !Y

i nserted, pl unger 1 nserter |s ional ink
cartridges ,appémfeld’ c'[La:uhéapaedlslrﬁdﬁléndédﬂ&:hlai:ufwrc,la!\{ﬂ@rbdvﬁe QIESSUFG on the
back side of the unger is reduced, either by backing away the inserter
or by r edu@Al mct£§lﬁﬁ'élﬂ¥’§t Féa‘brfé'ééuWétTE#!t éhekr pepPpeing run, the air
pressure under the plunger can cause the plunger to back up until the 15
air pressure is equal on both sides of the plunger. By elimnating air
entrapnent under the plunger 18, the present invention elimnates the
probl em 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 renoved when the plunger 18 is inserted into the




cartridge body 12. The plunger 18, dispensing fitment 20 and shipRifi%o6AP
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 conposite can. 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, depeﬁ%ing on need and the dinensions 30

of the carﬁéi¢§¥% iﬁrbﬁﬁ-¥ﬁ¥%ﬁ¥¥3ﬂ- 2005 11 O her nodifications and

alternative enbodi nents o € invention are contenplated which do not

depart framthe seepeidgé the isvenissdhasmglek Qﬁérﬁ%i%ﬁf@ #194:890i ng

teachi ngs and appended clains. It is intended that e clainms cover all 5

such nodi fileatdegnsitbat (f@) |cavipriishnghei r scope. 22 April 2005 12 WE CLAI M
AS QUR INVENTION: 1. A cartridge (10) for dispensing an extrudable fluid,
the cartridge @1GYLléBApteast dpdva (e i frir ikedidibadyhe 123 uidr thel bbdg t he

flund: Lhebaokeddd) vl ag, obpescag, open sads (14 19 and fored of
T e EEARERL L Seld dgkotm ek Aseaten (I st <L oY
one open & (16fr 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 dewal | ng . t [ [ P & : il 05 13 2. The
cartri dge(e?{%?aglggc({;‘gclwﬁ \fﬁ%g&le}ﬁ?\éthe medﬁié)étlélgcf%)'n a(r%?l) further

conpri ses cantagtuhqrriseailigdbasdl 156}y (@e) enHenociostplatdelr ¢msi he mi ddl e
section (44) and contacting the cylindrical body (12) when the pl unger
(18) is iimsénsedtedtintichahisobpdy 1£)2) it lvhebbandd( 5%9), . middlle section (44),
upper section (46) and cylindrical body (12) definjn n annul ar area (B)
in which PEGEdCBet&thr ABRET SRABHOR N I@ﬁ&e?y%&%‘)‘rjr%a%i ﬁil)é’éi?’t gazfnto a

fluid-fill ._cartridge (;10 n esse [ ) r.f f the fluid.
s e carlringas by bR ARt PACTSF (Al Brhid Al 8658
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) .




further conprises an upper edge (50) defining a plane and the pggil 2005
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. The cartridge (10) of claim3 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 surfdace (52) even with the plane of the
upper edge (50) of the plunger (18) and an angled |l ower surface (54) that
tapers inward toward the plunger sidewall (40). 22 April 2005 14 6. The
cartridge (10) C i Det r faces (52,
o ety e ¢l.10 gﬁélgéﬁ;ﬂa%oe 198" 8e @fa 1l 3%RetBRR" end VL R LpBEE

and lower surfaces (52, 54) deflne an angle of about 45

degrees.






