LIQu b 'W@Mg% uE@EX@EPE @} T WA TR BRED AT TACHMVE LI
CONTAI NI NG (@] oss erence to Rel ated Appllcatmgéﬁ¥% ﬂU&@B
application is directed to inprovenents in the invention of cc>§kaﬁyg§¥;4f%
pat ent applircation a%ri | No. .08/ 429,987, an application in whi

naned as a joint in r Field of the Inve‘nt1| On This invention reI %o

a liquid containment device with a self-contained punp for dispensing
liquid in small doses of a predetermned volume. Mre particularly, this

invention relates to are fb AR AeNL e t
charact o wnich s userul A AR AR B RS, o
printing ink and for dispensing prl m*";v;{; gg@gpr | nt1 ng head upon
the actuation of the self-contai ned punp. Background and Brief Description
of the Invention A pendi ng U S patent appl [ catlon fi I ed by Bruce Cowger
and Nor man Paw owskiCrode-Referenx aden B k Supply For An

| nk-Jet Printer,” deSCIQﬁisEi?e le gir@&%iﬁd %gﬁtg hgl dh

separate from the printer 1n can be replaced fll ng of
the ink supply withd@veprion %-ne@ﬁﬂlasevtﬁe reﬁt'ﬁﬁtera F&%Ehm'ﬁl%f
supply of the aforeswi.do®/&29 pseEntannpppiltaat 0n | iiC WHidhatedmanamed as a

sel f - cont aj ned punpi e di spensing ink froma punpi ng chanber,
and descri as ar"}%q'ﬁ‘g é#{r;rgrrll{g%‘f such a punpi ng device, a bellows punp.

However, a beI | ows punp requires a relatively |large extended surface of a

sem-rigid ”aterialfﬁﬁ?ﬁhﬂlshﬁsEﬂgfﬁﬂﬁhﬁ naterial and is subject to a
relatively high rate o %Xgefnven irg%ll Srte a es gnSf J.quid containment
device with a self-contained pump for dispensing liquid
in small doses of a predetermined volume. More
10 particularly, this invention relates to a replaceabla
containment device of the foregoing character which is
ugeful in an ink-jet printer for containing a supply of
printing ink and for dispensing the printing ink to a
printing head upon the actuation of the self-contained
15 pump.

Background and Brief Description of the Inventjom
A pending U.S. patent application filed by Bruce

Cowgex and Norwman Pawlowski, Jrx., for an invention
entitled "Ink Supply For An Ink-Jet Printer,* describes

20 an ink supply for amn ink-jet printer that is separate
from the printer ink pen, and can be replaced upon the
emptying of the ink supply without the need to replace
the printer ink pen. The ink supply of the aforesaid
U.S. patent application incorporates a self-contained

25 pumping device for dispensing ink from a pumping chamber,
and describes, as an embodiment of such a pumping device,
a belldws pump. Howevar, a bellows pump requires a
relatively large extended surface of a semi-rigid
material, such as a polymeric material, and is subject to

30 a relatively high rate of oxygen and moisture transfer
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can resul't 14 egradatlon of 't ink within the ink supply

in a printer that is used only infrequently. Further, the bellows is
subject to | eakage at the location of its attachment to another portion of
the ink supply. Acggngng to the aforesaid,pgnging U.S. patent application
Serial No. 08/429, these and ot her problens associated with the use of
a bellows can be avoided by the use of a punping device having a rigid
perimetrical wall, preferably fornmed integrally with the associ ated chassi s

str ucL:Jre of ht he i mhrsugnl she \Matdézg.ab.l aegﬂhy lﬁhﬂlm pgll'ﬁhlﬁlgoﬁﬁé}?raddhéﬁr i's
noveabl e within a i ne the hi.gid vwa pr urize
ink within the punpl ng CIEI rﬁr)&girmﬁd%é o ex%ﬁ' set SFgrgﬁﬁt%& d’iﬁ%‘ rrier
fil m heat. seal ed ténknweﬁbbncﬁhqlm@kpeupnb!rueﬁﬁeQMﬂlﬂY|ﬁnaacnwinURmbﬁbat
pattern and over| Y':Bgugé& W':ﬂ& OBRE1y AN M%h%&pphmeas&maquto the
af oresaid. U. S. Patenhp lic n Serlal % |ncor ates a
pouch fabticated fFY H@ét agferhobrs 99?gﬁ9§ep aft} SaﬁﬁF ﬁﬁﬁu&ﬂ i s
attached to the undaosher m:ﬁrtt:lmx olffasbhesidily dupyilyst ahr:ngrdmg' hees ghehe
forces acting to d ol §O Q@ﬁﬁ rmopl astic
material in ?en5|oh§8L ere ?Eﬁgﬁﬁgn B %?%gﬁ %aEHh §@%%£§ p0|nt
bet ween a fil m andN®-nBPF&423 A7 - m§ g %@lﬂ@‘%é’ﬁ%é“‘?o?%%%c’e&,%%yi&ﬁ t he
filmtend to peel khef uamdmea Halloer ea haivedided by bnatusé a&ﬁa(i It has

al so novxidé)een founﬁ \t,,? ggﬂ,{eawal%,_m? %@#f@kﬁeﬂ%&
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co-extruded nultiple mat eri rmost [ayer orrredfroma
material that is pRFPfEE?‘&H yoraeds i gregral e gHdda then apFeri 2ord shasdien
i nk, such as |ineagtkostdesof wnaolmkt bwaﬁne witiper LedelylRnactliy NS,

strength- provi di ng iat &7 LY.t 19800 s VADRL AR Wi QPELkHESy chambex
defined by the rigid wall to pressurize ink within the
15 pumping chamber, and a flexible moisture and oxygen
barrier film heat sealed to an edge of the périmetrical
wall in a continuous pattern and overlying the pumping

member.
An ink supply according to the aforesaid U.S. Patent
20 application Serial No. 08/429,987 incorporates a pouch

fabricated from a sheet of thermoplastic material, and
the pouch is attached to the undexrside of the c¢hassis by
heat staking. Thus, the forces acting to displace the
pouch from the chassis put the thermoplastic wmaterial in

25 tension, whereas the optimum strength of a heat staked
joint between a film and a more xigid member occurs when
the forces acting on the film tend to peel it from the
structure to which it is heat staked.

It has also now been found to be desirable to

30 fabricate the pouch from a co-extruded multiple layer
material with an innermost layer formed from a material
that is particularly resistant to degradation from
contact with ink, such as linear low density
polyethylene, supported by an outermost, strength-

3s providing material with good vapor barrier properties
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as S|I|con dTOX|de er ebet ween. wever, |n securlng t he pouch to the
chassi s accordi ng to the teachings of the aforesaid U S. patent application
Serial No. 08/429,987, it was necessary to puncture the pouch at the

| ocation of the fild9zzort and the inlet ports. -This exposes edges of the
material to ink, and can |lead to degradation of the |layers of the pouch
that are otherwi se not directly in contact with ink. The aforesaid and
other problens with the joint between the flexible pouch and the chassis of
the liquid contai rikah agnpodyeplrkane) terepbehalatae witdr asdryen &f it ent

application Seri aladuaei®¥/, 488cKH s afiQ 16ar a@mi@ev te febegR@enl Nnvention in
whi ch the pouch i §_¥°f abr.i cat ed

it h, an en s ,heat. st 1o an
ot ori o st e HoRErS B opdburin eRIPoRER 40 Wnd eHIERta"hRES MY
attachment of the tppidie teachinghaSitheahforaseiddics Fasenht apphicaiame
of the pguch that s-‘&qﬁeual lb@ﬂm Bd%\;/: rcﬂéu;f Qﬁs%&éé’@éhz‘iﬁ’%ﬁ:abhn&ﬁfeoéhé he

| i qui d contai nnment ens Becapse an t ai nprent and
di spensi ng devi ce Gl ng ign L khe EAKL R%"(teﬁf‘daﬁ Bi 184¢%n Seri al
No. 08/429, 987 is pmrtnal I'rhianexpdrdai edges pfi thermatersimli m:elihkd and can

orientation, that i odf\q eaﬁg %iﬁe%@_l 5_5 g gflﬁyg gcaog gut:@re S

a potential problem nk o graV| i onal
forces. Such a pr d?ﬁ@ﬁ“!@%%?c%@%é@e@”ﬂcﬁc‘ﬁﬁh with an
enbodi mggt of the presqmple aBYeasaid and Withel phebDetid aiiths theojofrt with an

Co provide an | mpretaaeh SHECELeminid Befenl fad ing ity B3 the, YGEd 07
particularly, it ieoHeicmenttand diﬁpqmégsndevﬁ%m# dﬁﬁlq aforespid Wrs-
i nproved device Ofpatent application Serial No. 08/429,987 are overcome by
the present invention in which the pouch is fabricated
15 with- an open end that is heat gtaked to an exterior
surface of the chassis in an endless pattern. This mode
of attachment of the pouch to the chassis also increases
the internal volume of the pouch that can be filled with
ink for a given overall size of the liquid containment
20 and dispensing device.
Because an ink containment and dispensing device
according to the aforesaid U.S. patent application Serial
.No. 08/429,987 is normally installed in a printer in an
inverted orientation, that is, with the chassis
25 positioned below the pouch, there is a potential problem
of leakage from the ink cutlet due to gravitational
forces. Such a problem is overcome, however, in
accordance with an embodiment of the present invention in
which the outlet is provided with an elastomeric aseptum.
30 Accordingly, it is an object of the present
invention to provide an improved liquid containing and
dispensing device. More particularly, it is an object of
the pregsent invention to provide an improved device of
the foregoing character that is useful in containing and
35 dispensing ink in an ink-jet printer.
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an ink-j-et P%r??itgédr §2§iM4 }LFM{‘S& T(L)n an object of the present rﬁﬁr{{;g%tlgnb}t}g
provide a liquid contai nment and di spensing device with inproved engagenent
between a liquid containing pouch of the device and a rigid nolded plastic
chassis of the devirgezaMre particularly, Ltgis an object of the present

I nvention to provide an inproved device of the foregoing character that is
useful in containing and dispensing ink in an ink-jet printer. It is also
an object of the present invention to provide a printing ink containnment

and di spensi ng devi ce WtEhis sy & pb3pct apit thep piresrBgeinvenfiion ty when

installed in an inpeplrede PPSI £chld cBAEafnhatid Nela Hﬂ@ﬁéﬁ&ﬁﬂ_ﬁ”d&fﬁe LA%h
present invention gnd the_ objects the attentigon is ditected to_ the

eof , )
drawi ng and the foPFBEPKYA F1IATeTEDL, PEYER (hdrlgyid FoPERLAtRG Roueh of
descri ption of thetheedeviesl snbadirigihd wélddie plaveiti ohassiwl ¢ tibee

appended gl ai ms. BiogtoLes Gl Adeqbut f01)Y A NG BhOonjele G Spfle View of
a liquid contai nnent and di spensi ng device accordi ng to” an enbodi nent of
the present invent PEABeRk ginvention sp exeYide & iiaprevednde ks @F &herig.
o Fig 1 Fig. 4 e e e oo G e e Frge, 1.3
?akengbn iineg4-4 Sﬁspfﬁ?l%ﬁ %é%}iHSaPslﬂﬂéh%haRﬁ%ﬁﬁeaf t he conponentgof Fi g.
4, Fig. 6 is a plan vieltois talscc @mpohgact o¢f Rihgs présent Bnverkuioroitol i ne
6-6 of Hg. 5; provide a printing ink containment and dispenaing device

with improved resistance to leakage by gravity when

installed in an inverted position.

~ For a further underatanding of the present invention
and the objects thereof, attention is directed to the
15 drawing and the following brief description thereof, to
the detailed description of the preferred embodiment of
the invention, and to the appended claims.

Brief Description of the Drawing

Fig. 1 is a side view of a liquid containment and
20 dispensing device according to an embodiment of the
present invention;
Fig. 2 i3 a an exploded view of the device of Fig.

Fig. 3 ie a plan view of the device of Figs. 1 and 2
25 taken on line 3-3 of Fig. 1;
Fig. ¢ is a plan view of a component of the device
of Figs. 1-3 taken on line 4-4 of Fig. '5; -
Fig. 5 is a side view of the component of Fig. 4;
Fig. 6 is a plan view of the component of Figs. 4
30 and 5 taken on line 6-6 of Pig. 5;
Fig. 7 is a fragmentary sectional view taken on line
7-7 of Fig. 3 and at an enlarged scale;
Fig. 8 is a fragmentary exploded view of a portion
of the device of Pigs. 1-7;
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Fig. 7 1sjaRfgagqengazixysectigeqna anpw%ake‘nmb“rrlg e 727 of Fi o fﬁﬁmdPat?/S[]

an enl arged scale; Fig. 8 is a fragnentary exploded VIeM/Of a portion of

t he device of Figs. 1-7, Fig. 9is a fragnentary viewsimlar to Fig. 8
showi ng t he el enent Qlfz Fig. 8 in assenbled relationship to one anot her;
Fig. 10 is a view st94%r to Fig. 7 of an &l ternative enbodi ment of the
present invention; and Fig. 11 is a viewsimlar to Figs. 7 and 10 of

anot her alternative enbodi ment of the present invention Eetailed

Description of the Pref g ged Eﬂ?oﬁf%"ﬁ@?&?h"f&ptﬁ gngigl spensi ng

device in accordance wiith the enbo |nven I on escr bed in the
aforesaid U S. pat ¢fiovdpg FRat plemests Af Rig-08/ i panenbled yehptionshim
Fig. 1 by referencaxﬂum&raho&ﬂerThe device 10 has a hard protective shel

12 which contains a fle Iy ouch 14 for .c a|n| he shell 12 is
attached to a chassis 1? @ il%o%é"ésew 5&'&’%35{8‘% ga fl l#daﬁutlet 20. A
protectiv® cap 22 |Qi&ﬂﬂn§§h§§ enbadigmeritaofi the cprgaent |igvention; sasd ued to

t he outside of the shel |Fj_ 2 fN0iLaD viawe BB hs €4 Isl@% devipga 18 & secure
the shell 12, chassis

d cap 22 fi to The ca S
provided with apert ﬁeﬁ? theﬂaﬁégg¥psn€hep Eﬁ%ﬂePEez?Y?ﬁ§F°“
outlet. The device [i-ﬂ:fA pesexigtoi i hheabrafe: jtne docki ng
bay (not shown) mﬁthin IQ& i nserted
into the printer, a qu |n £¥ o?ﬂ?ﬂggﬁ% |s%%dﬁg?ég %g engage the
fluid oultfet 20 to 2FITHAPAR ‘H-'éhv Yheo ABRELRERE o 1Ehe dwtﬁepn%#cr
actuator (not shownn ithet Afofl@skidgrmy patentaghelidar ivngseeibbeNpunp 18

gorrglr f‘“on of the aqgiahy, s89UesSiddit ¥1TR 18 FPgP PG edkehBed Series of
numeral 10. The device 10 has a hard protective shell 12
which contains a flexible pouch 14 for containing ink.

15 The shell 12 is attached to a chassis 16, which houses a
pump 18 and a f£luid outlet 20. A protective cap 22 is
attached to the chassia 16 and a label 24 is glued to the
outside of the shell 12 and cap 22 elements of the
device 10 to secure the shell 12, chassis 16, and cap 22

20 firmly together. The cap 22 is provided with apertures
which allow access to the pump and the fluid outlet,

The device 10 is adapted to be removably inserted
into a docking bay (not shown) within an ink-jet printer.
When the device 10 is ingerted intoc the printer, a fluid

25 inlet in the docking bay is adapted to engage the fluid
outlet 20 to allow ink flow from the device 10 to the
printer. An actuator {not shown} in the docking bay is
adapted to engage the pump 18. Operation of the actuator
causes the pump 18 to provide ink in a series of small

30 doses of a predetermined volume from the flexible
pouch 14, through the f£fluid outlet 20, to the £fluid inlet
of the docking bay and then to tha printer.

The chassis 16 is provided with a fill port 32 at
one and and an exhaust port 34 at the other end. Ink can

35 be added to the ink supply through the fill port 32 while

This Sheet Has
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fl'uid outlet 2 to the flul nl'et of the docking bay and then

printer. The chassis 16 is provided with a fill port 32 at one end and an
exhaust port 34 at the other end. Ink can be added to the ink supply
through the fill pasp732 while -6- air digplaced by the added ink is
exhaust ed t hrough the exhaust port 34. After the ink supply is filled, the
fill port 32 is sealed with a ball 35 press fit into the fill port 32. A
punpi ng chanber 36 haV|ng an open bottomis forned on the bottom of the
chassis 16 within airigieplage thel added Bk ighieshaugtedethrongly ther ned

I Rtﬁgral I?% Wi t hbt h&xﬁh&nﬁﬁ'%oﬁtﬁ 34AS deeeri bR idk Wpp1geial f;[.fpféd)wtﬂehe
chanber can be sur e sSupp er w

pressurizing the i ﬁligi r‘E)f:h[ HE 586%#1‘&’**?%%&3 32 Pﬁ%’ﬂhg'n’ﬁeir"b\% the
provided with an i fii2l pexrt 3B t hrough which ink nay enter the chanber 36
chanber 3. An outl ot -partoi %‘“ﬁx’faa@ﬁ*wikn% "BBSH Batbon {& fhemed
chanber 36 is al so©Br B¢ derktom G’rfet ych‘r‘%ﬁﬁrlﬁlwl\'iéw%léw%%d at the
bottom of the inl epegmétﬁfc.ﬂerma_ t;q,lwméhti”se x@tflé&-ab ESkndd om t he

lexibl o matori al . "RASORALYY MIEN sPBCehalBlA s iR éﬁ%% 3948wl T T onec
over the bottom of depnail riP%'tOVporﬂthe?)Shanbersiiﬁm beaprdssured cta mupply 16
S B oo nap T o TSRSy L et 8 ida e
each floex to allow ﬁep?‘l‘&/p% IT% tﬁPBu (i'ﬁ'l Thoft 18 PTHG %B'Lth
an inlet port 38 through Wthh ink may enter the
chamber 36 from the pouch 14 by gravity and/or by a
negative pressure within the chamber 36. An outlet
15 port 40 through which ink may be expelled from tne
chamber 36 is also provided.

A one-way flapper valve 42 located at the bottom of
the inlet port 38 serves to limit the return of ink from
the chamber 36 to the pouch 14. The flapper valve 42 is

20 a rectangular piece of flexible material. 1In the
illustrated embodiment the valve 42 is positioned over
the bottowm of the inlet port 38 and is heat staked to the
chassis 16 at the midpoints of its short sides. When the

~ pressure within the chamber 36 drops below that in the

25 pouch 14, the unstaked sides of the valve 42 each flex to
allow the flow of ink through the inlet port 38 and into
the chamber 36. By heat staking the valve 42 to the
chagsgis 16 along an opposed pair of sides, lesas flexing
of the valve 42 is required or permitted than would be

30 the case if the valve 42 were staked only along a single
gide, thereby ensuring that it closes more securely, and
this effect is enhanced by doing the heat staking at the
midpoints of the shorter sides, as opposed to the longer
gides. '

35 " In the illustrated embodiment the flapper valve 42
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opposed palr of S|des ess flexing of the valve 42 is required or
permtted than woul d be the case if the valve 42 were staked only along a
single side, thereby ensuring that it closes nore securely, and this effect
I s enhanced by doi npga?® heat staking at the #m-dpoints of the shorter
sides, as opposed to the longer sides. In the illustrated enbodi nent the

fl apper val ve 42 -7- is made of a two ply material. The outer ply is a

| ayer of |ow density p | ene 0.0015 inches thick. The inner ply is a

| ayer of pol yet hyl eh® “! ;ﬂgﬂaF‘é{?eP PEH*“’-B"GS@S ThE ST iRWY “?hg {ayer

i : :Jst rated }‘l appegof/f]mow d%sli&yapmmmaiey 0506151 indhed etdchi.deThed 8.7

mllinmeters long. Such a rial r\isou 0

t her et hr ough when t*@?/ral‘(% 3? s + {@fao&ggghgg ?e%%re‘}ﬁ'f%a%o?%r%’gp t he

chanber 36 is coveredods Hnghesekhbtle. di'ﬁmridgnsunatérdnefkamﬂrr NgAve442sis

slightly lgarger th Je & h eal ed
Sﬂp%%&;ﬁcﬁ%@l 0525 rrycgﬁ.m.{&@sa&aa &&F@@%{lﬁmeharé

ar ound the free ed 7 that defines

36. The excess nat et?d- | ﬁ“FﬁeaoW§F§¥§i&i%ﬁzﬁ&PPﬁﬁh?ﬂﬂ-%ﬁl?ﬂﬁsq}ﬁg 8?abﬁ*agn1
to flex up and downtheretdrrpuighewheh Utime ofaliviee 4Qhdabin Bfs dlosedeposition.

i1 lustrated device, thefﬁh§gkggggeg% EﬁetéH? %pggaggqéggéyédpwﬁ$hhg vol une

of the chanber 36 to be varie ic centinmeters e fully
expanded vol une of ﬂ@“’rm%Qlﬁabﬁg'Eh%rber'"%dli@b@%e% doRlighilyng 2.5

c]ybl C cenfo meters. jldrddie tHamusheabpenbipadi Hhet bot bém db At Piathbek Safidde
o el pY ek Aol choh YRt Bled MAAEE Lo ELaGIMIERS O 000
wall 37 that defines the chamber 36. The excess matet:al
in the oversized diaphragm 44 allows the diaphragm to
flex up and down to vary the volume of the chamber 36.

18 In the illustrated device, the displacement of the
diaphragm 44 allows the volume of the chamber 36 to be
varied by about 0.7 cubic centimeters. The fully
expanded volume of the illustrated chamber 36 is between
about 2.2 and 2.5 cubic centimeters.

20 In the illustrated embodiment, the diaphragm 44 is
made of a multi-ply material having a layer of low
density polyethylene 0.000S inches thick, a layer of
adhesive, a layer of metallized polyethylene
terephthalate (PET) 0.00048 inches thick, a layer of

25 ' adhesiva, and a layer of low density polyethylene 0.0005
inches thick. Of course, othexr suitable materials may
also be uged to form the diaphragm 44. The diaphragm 44
in the illustrated embodiment is heat staked, using
conventional methods, to the free edge of the wall 37 of

30 the chamber 36. During the heat staking process, the low
density polyethylene in the diaphragm will seal any folds
ox wrinkles in the diaphragm 44. The diaphragm 44, Chus,
is impervious to the transmission of oxygen and moisture
therethrough, thereby safeguarding the ink in the

35 chamber 36 from degradation by exposure to any such
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materials may al so be used to formthe di aphragm 44. The di aphragm 44 in
the illustrated enbodi nent is heat staked, using conventional methods, to
the free edge of t{igeypl| 37 of the chanber g36. During the heat staking
process, the | ow density polyethylene in the diaphragmw | seal any folds
or winkles in the diaphragm 44. The di aphragm 44, thus, is inpervious to
t he transm ssion of oxygen and noi sture therethrough, thereby safeguarding
the ink in the chastisgtafce.r om degradati on by exposure to any such

substance. Wthin the m%r tﬁg gymfé.s%reeapﬁgggsé@e &fiaﬁ’oshkl ed adj acent

t he di aphragm 44, the pressure Servi as a respect to
t he chanber 36. A posirimnedhgdiacentddieoidigphragesés stthe pressnse

iIlustrated enbodi Prite Y.} %%Q%ih@%@réﬁlgt%npbﬁéﬁ f@s;?él"’ﬁ e thie di aphragm

44 to ur%ﬁthe di a g;%t SO astoe éhe i ze ,of thecaﬂb

36. One ehd of the %‘Hﬁ%’ i*ng™4 B“'P% 5“&?‘&9\/ ?J‘?kgé"aéﬁ‘lf’ﬁ?nﬁ'de% Yhe

top of the chanbertB§ uhistiratedhembationest, tbéapesrpl:lq)rpmsmsel plaveect&ed

on a spike 52 fOr gy fied %eoa%agufé‘%&'ﬁt Qf@rga EREIEs defbirabled bt lea PASTP
re

spring 48 in positi The press trated enbodi nent
i s nol ded of high H%n"s‘?t%?‘ﬂ?@ldyépﬁw% ofa the FBAFRST i i | O BHdsofthe
ext ends downward fpomp tdpericigaasi §s 1fedeivedl Bnt Bespikis | S0y fxfrmieldeohl the

out et 24 the boSeogl b0 FARAED 1AM Ty UhAD e GISA gupd A bore

56 of the holl ow bo a narrow
sealing bal |l 58, nEeEirg 4& disnreseivedan ja, sphkei b2 u%‘f’t’"ﬁded’"eﬁﬁédl nent, is

posi tioned w thin phesdpfe glateThe Seadridey kel keb8ihSthe pump spring 48
in position. The pressure plate 46 in the illustrated
embodiment is molded of high density polyethylene.

15 A hollow cylindrical boss 54 extends downward fron
the chassis 16 to form the housing of the fluid
outlet 20, the boss 54 being formed integrally with the
chassis 16. A bore 56 of the hollow boss 54 has a narrow
throat 54a at its lower end. A sealing ball 58, made of

20 gtainless steel in the illustrated embodiment, is
positioned within the bore 56. The sealing ball 58 is
sized such that it can move freely within the bore Se,
but cannot pass through the narrow throat portion 54a
thereof. A sealing spring 60 is positioned within thae

25 bore 56 to urge the sealing ball 58 against the narrow
throat 54a to form a seal and prevent the flow of ink
through the fluid outlet. A retaining ball 62, made of
stainless steel in the illustrated embodiment, is press
£it into the top of the bore to retain the sealing

30 spring 60 in place. The bore 56 is configured to allow
the frea flow of ihk past the retaining ball 62 and into
the bore Se.

A raised manifold 64 is formed on the top of the
chassis 16. The manifold 64 forms a cylindrical boss
35 around the top of the fill port 32 and a similar boss
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positioned within the bore 56 to urge the sealing ball 58 against the
narrow throat 54a to forma seal and prevent the flow of ink through the
fluid outlet. A ret®M ng ball 62, made of-s?ainless steel in the
illustrated enbodinent, is press fit into the top of the bore to retain the
sealing spring 60 in place. The bore 56 is configured to allow the free

flow of ink past t I ng_bakl and.nto.t bor 6. A.rais
manifold 64 is forgr’g%fhg%adtl%e tggpggft{?%el%%sgf tlgg ﬁe%ﬁa&hd° 4%%?%5 a
cylindrical boss apexkel ishdsodpted.t HEhg imanifold 82 exvendsianouad bbes

-9- around the tophgle td¥e thdl eLub@r dudfes 2o Rl e8eNo@f 141§%R-tPQ0ht 8ol S
i sol ated. The nanlgold 64 extends around,t ["ui d ouﬁlet 20

he hase of the f
and the outlet porfoWd 8% WINTLIRPE) FRAMB T #6cIRIRIRT 6878 iR RYELAE t wo
outlets. gThe flexi bl e iTHe flexlibld isk gdduthad e abeatlogd afo tthe wapi 6Bl d
64 so as to forma f ar e i 1. 68Q. Il t ed
enbodi ment, this igﬂgg"c‘g%%gé ég 28 ¥ Eoien %gtgarégc?%%gétﬁ%ﬁ%l astic

sheet 68 to the tofCRIN¥ES -of IRhENGER Yustaabed; smbadimant «+ HdiSoREui t 66.
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pol yet hyl ene an e i,c sheef is_|low densi pol ve e that is
0.002 inches t hi ck?&‘]ﬁbg’z&t tt\ﬁoiﬁﬁt PP T 5 ‘éésiﬁ“?x’rfe@é &, 58, °p5ieee
anot her 18si ng convehe i egnrduitebbodsInanthearid lassyateddenyodimsndl alshe. After
the plastic sheet ERad$idililerqheRolQed o Qﬁ@@ﬁh&n&@tytgslﬁéﬁﬁﬂhein% fagkdere and
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inches thick. These two materials can be easily heat
staked to one another using conventional methods and are
15 also readily recyclable.

After the plastic sheet 68 is attached to the
chassis 16, the gheet is folded and sealed around its two
sides and top to form the flexible ink pouch 14. Again,
in the illustrated embodiment, heat staking can be used

20 to seal the perimeter of the flexible pouch 14. The
plastic sheet over the fill poxt 32 and over the inlet
port 38 can be punctured, pierced, or otherwise removeq_
go as not to block the flow of ink through these ports.

Although the flexible pouch 14 provides an ideal way

25 to contain ink, it may be easily punctured or ruptured
and allows a relatively high amount of water loss from
the ink. Accordingly, to protect the pouch 14 and to
limit water loss, the pouch 14 is enclosed within the
protective shell 12. In the illustrated embodiment, the

30 shell 12 is made of clarified polypropylene, which is
sufficiently translucent to permit inspection of the ink
within the pouech 14 to determine that an adegquate volume
of ink remains for proper operation of the printer. A
thickness of about one millimeter has been found to

3s provide robust protection and to prevent unacceptable
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perimeter of the flexible pouch 14. The plastic sheet over the fil[ port \}Jé
and over the inlet port 38 can be punctured, pierced, or otherw se renoved
so as not to bl ock | ow of ink through tgﬁse ports. Although the
fl exi bl e pouch 14 provi‘des an ideal way to contain ink, it nmay be easily
punctured or ruptured and allows a relatively high anount of water | oss
fromthe ink. Accordingly, to protect the pouch 14 and to limt water |oss,

embodi ment . the Shel i oo raanore) Sy Hefesps: ok matgridp, spayctrated
sufficiently t ransﬁkjé%?‘etsg ggrm’? 3 @PVOW’EY ‘{'ﬁé’ ' Wﬁﬁﬁ“‘f‘h’é" pouch
14 to determne that anTheeyoptef vicheimhadt L2khasmnmimsnkiear ofir patsedper ati on
of the printer. A thy OkalbPid Lo b r n, §oynd;

provi de robust prot%ﬁgﬁsggdg?g pr e@%ﬂ?r&hﬁ%@%ﬁ%ﬁ&ﬂ?%lﬁ?ﬁlbﬁ_H%%ﬁﬂ 0SS
fromthe Bnk. HoweVdisextied Agte¥iwithdrawnnfremecthe dockimgshayt rhy vary in

ot hfer _elrrbodi ments. _ﬂz&ibf&n ﬁibtzwlgfitﬁjlzdctkhhaérﬂw%d%chabﬁ&é c?]f a0
from the docki ng boAFeRt d2r( | EAF Yerripalorabo i AR A Hacslrpd MSUHF & de
OL t he ;helt |h elgbclimquer(mio&ashwm gﬁ;gm Elgckﬁnmihead bei mbniﬁgs]i.@texgagoz .
P honly e 1%, MR e AL she e Koo ML 1D,
shel I 12s provi dRPIHLRPEIYLE BFLPERT yr e PWBEOMBESERE 76 whi ch
engage two circunf eshwifli 42 Asbprovidsshdd tRStworaixtunfexretdpehdgnogoves or
perinetrical wall 7 dagelle78hansin efyjage ahbacirdbitredifielialZrips tdie
chassis 16 in a SrmEéJdJ'?B foxmed on a depending perimstrical wall 79 of
the chasaia 16 to attach the shell 12 to the chassis 16
15 in a snap fit.
The attachment between the shell 12 and the
chasgis 16 should, prefétably, be snug encugh to prevent
accidental separation of the chassis from the shell and
to resist the flow of ink from the shell should the

20 flexible poﬁch develop a leak. However, it is.also
desirable that the attachment not form a hermetic seal to
allow the slow ingress of air into the shell as ink is
depleted from the pouch 14 to maintain the pressure
inside the shell generally the same as the ambient

25 pressure, Otherwise, a negative pressure may develop
ingide the shell and inhibit the flow of ink from the
pouch. The ingress of air should be limited, however, in
order to maintain a high humidity within the shell and
minimize water loss from the ink.

30 In the illustrated embodiment, the shell 12 and the
flexible pouch 14 which it contains have the capacity to
hold approximately thirty cubic centimeters of ink. The
shell is approximately 67 millimeters wide, 15
millimetexrs thick, and 60 millimeters high. The flexible

as pouch 14 is gized 'so as to fill the shell without undue
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be snug enough to prevent accidental separation of the chassis fromthe
shell and to resist the flow of ink fromthe shell should the flexible
pouch develop a | eak. However, it is also desirable that the attachnent not
forma hernmetic sealiggyaall ow the slowingresgyof air into the shell as ink
I's depleted fromthe pouch 14 to naintain the pressure inside the shel
generally the sane as the anbient pressure. Qherw se, a negative pressure
may devel op inside the shell and inhibit the flow of ink fromthe pouch.
The ingress of air sxaess material ed Othomirse, other dhimensignisnaadnshapagh

hum dity wi thin the glield:sanfleigbdl Fpetii®ly bRSERL UPLiRRaRKneblstHE a
i [l ustrated enbodiment. the.shell T epeliBing oR oot blﬁeﬁ%oluch T4 whi oh it
contai ns have the cdp¥&n PrE8tA%t d approximately thirty cubic centineters

of ink. The shell is apprroxifihletye 6deviidd i1oet 1k ddride Enjeictkednehessyh

thick, and _60 mlli er i The flexihl e _pou 4 ] '
FH1 1 G ho  SBolt w ¢ hodt® dddeBore 35, | B4 SePREFIed] drfe S1ESHRI8 BRyo 10
di mensi ons and shapeexpandisalsooabctossubstaptigihy Hhll e ahelduldr nbeddkf

a given printer. To {4 Ideindeide¥b&Scdd itk tha8NpOEch N tHd ¥éallinguBALL heg
fill port 32. As it is

filled, the,flexible, pou 14 e ds _so.,as._ 1o,
substantially fill tFAP dfcdePrgssed tq, onen 55 ngf%‘? r%‘ﬂx‘ﬁ‘i%d 8 Pﬁ’ég Fuch,
the sealing ball 58 e cdepbessppiiad dgetrhenfleidiontial &0.an@he parti al
vacuum caqgbe appli gghtQ 1N @akliihda@UWnLiE1Add dic1Lerddiey AGMUNYER EhE

condui t 66, and tho BOH R ERGELDE B {ohaPe5s 86 sa e R Bir PBE vhe
any, bore of the cylindrical boss 54 such that little, iZ any,
air remaina in contact with the ink. The partial vacuum
applied to the fluid outlet alsc speeds the filling
15 process. To further facilitate the rapid filling of the
pouch, the exhaust port 34 is provided to allow the
escape of air from the shell as the pouch axpands. Once
the ink supply is filled, the ball 35 is preas fit into
the fill port 32 to prevent the eacape of ink or the
20 entry of air.

Of course, there are a variety of other ways which
can also be used to £ill the present ink containment and
dispensing device. In some instances, it may be
desirable to flush the entire device with carbon dioxide

28 prior to £illing it with ink. In this way, any gas
trapped within the device during the f£illing process will
be carbon dioxide, not air. This may be preferable
because carbon dioxide may dissolve in some inks while
air may not. In general, it is preferable to remove as

30 much gas from the device as possible so that bubblas and
the like do not enter the print head or the trailing
tube.

The protective cap 22 is placed on the device 10
after the pouch is fillaed. The protective cap is
35 provided with a groove 80 which receives a rib 82 on the
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ftuid outle al so spee S the I nNg process To further facilitate the
rapid filling of the pouch, the exhaust port 34 is provided to allow the
escape of air fromthe shell as the pouch expands. Once the ink supply is
filled, the ball 3516%?2ress fit into the #iL® port 32 to prevent the
escape of ink or the entry of air. O course, there are a variety of other
ways whi ch can al so be used to fill the present ink containment and

di spensi ng device. |,n sane nstances,, it may be, desirahl e t fl ush t he
entire device with %W &P o?f‘gﬁ‘ﬂbrftlﬁ’r @y ¥PI FPRGE Skﬁs%st *h Rﬁ B this
way, any gas trappecaxridd a flhg 8éwhiehdplugg the éxhaumgppm@césscw Yimilke

carbon dioxide, motegl ey BB BeORalecALE DoRA SRR 0ar dk odale MY

di ssolve in sone in I's preferable to

renove as much gas F¥&mnthee 1@8\f| ch %@-‘43@555#5!"@“% £rpm aamdbesd afidthee |i ke
do not entser the preéndsdiendeoan@hes tisddivea hubalnTiﬁfayeihaetlyﬁ €Y 22 i's

Dt ovi ded i th a gr cEVe 0 S PLR FRcel tedey Fhe' 680 A i YershitRed Mhd O
to attach the cap tenidr hetyeensthaeaw and &he| ebaasisug @W\,ﬁrsﬁ ymrgyﬁ he
exhaust port 34 to J:lhé“ét\ldbe gk, O%Péhaéitdn%t Beybﬁdcmé%p%ﬁ%éegesﬂc&éfvater
|l oss fromthe ink. As 86 exte of t chassgi s 16 and is
received within an %ﬁﬁw#%n npfﬁge gk&%rEFg ?ﬁt {hﬁ %é $851%nd to
strengt h&® t he uni omlmm Bt:amph@: & aomgachasgi ‘shetﬂ'he-tﬁﬂr eehem;l of the
studs 86, which extessh baepReol/ige 2RO dnffe?S rabikbent Ak abhnitn® BECERL abl y
deformed after the ca fgzéésthe chassis 16. Further, the label 24 is gqlued
to the sides of the device 10 to hold the shell 12,
chassis 16, and cap 22 firmly together. 1In the
is illustrated embodiment, a hot-melt pressure sengitive or
other adhesive is used to adhere the label in a mannex
that prevents the label from being peeled off and
inhibits tampering with the ink supply.
The cap 22 in the illustrated embodiment is provided
20 with a vertical rib 90 protruding from each gide. The
rib 90 i®s an extension of the vertical rib.72 on the
shell and is received within the slot provided in the
docking bay in a manner similar to the vertical rib 72.
In addition to the rib 90, the cap 22 has protruding
25 keya 92 located on each side of the xib 90. One or more
of the keys 92 can be optionally deleted or altered so as
to provide a unique identification of the particular ink
supply by color or type. Mating keys (not shown),
identifying a particular type or color of ink supply can
30 be formed in the docking bay. In this manney, a usex
cannot inadvertently insert an ink supply of the wrong
type or color into a docking bay. This arrangement is
particularly advantageous for a multi-color printer where
there are adjacent docking bays for ink supplies of
5 various colors.
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| abel 24 is glued to the sides of the device 10 to hold the shell 12,
chassis 16, and ca g;’%irrﬂy together. In tgf il lustrated enbodi nent, a
hot-melt pressure seénsitive or other adhesive®is used to adhere the | abel
in a manner that prevents the | abel from being peeled off and inhibits
tanpering with the ink supply. The cap 22 in the illustrated enbodinent is
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extension of the ve Ilcal 9 72 on the shell ,and is received mntg q}the
slot provided in tH&E%odSe n§ pusnte, %?rﬁ&’?ﬁ@f‘dé?% farths eﬁ'ﬁé‘ef}'éft? P2 i b
72. 1n addition to enbodimen8Opfthgxal 2Arbaghps cdre didentidyeddBy | mceaoed on
each side of the rif, Qg QﬂﬁePh ”g&r?ecif s.tth@wg.e%g %C&“ﬁﬁcﬁp?k‘?@éy

deleted or altered so astog e a unique i ication o €
particul af i nk suppMgifp ed Peo?mf‘;&?é’." PENgLRWSRE (FfotthehdRMention of
identifying a partiriger it yheoaghcod) or of ink supply can be forned in the

docking bay, 1N thi s TS yng USRaGANIR abAYSELENY deUIEL OB kel Ik

supply of the wong type or _col doc
particul arly advantigcaanerndlyaidentified by pﬁfh’:@cmrﬁﬁeiéoaql@d.
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100 series nuneral , hatk pretective dihglls 132 which meonmddagl tpeoénd And
correspondi ng el eneiineifinghs ENURIBIL PRIch 188 £dr LEEMAMRIRG ink. The
shell 112 and an open end of the pouch 114 are attached
to a chassis 116 which houses a pump 118 and a fluid

15 outlet 120. A protective cap 122 is attached to the
chassis 116. The opposed end of the pouch 114, not
shown, is closed.

The device 110 is adapted to be removably inserted
into a docking bay, not shown, within an ink-jet printer.

20 When the device 110 is ingerted into the printer, a fluid
inlet in the docking bay is adapted to engage the fluid
outlet 120 to allow ink to flow from the device 110 to
the printer. An actuator, not shown, in the docking bay
i3 adapted to engage the pump 118. Operation of the

25 actuator causes the pump 118 to provide ink in a serias
of small doses of a predetexmined volume from the
flexible pouch 114, through the fluid outlet 120, to the
fluid inlet of the docking bay and then to the printer.

The chassis 116 is provided with a £ill port 132.

30 Ink can be added to the ink supply in the pouch 114
through the £ill port 132, and after the ink supply is
filled, the £il) port 132 is sealed with a ball 135 chat
18 press fit into the £ill port 132.

A pumping chamber 136 having an open bottom is
35 formed on the bottom of the chassis 116 within a rigid
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identified by reference numeral 110 and, except as hereinafter described,
corresponds to the device 10 of Figs. 1 through 9. The device 110 has a
hard protective shell 112 which is opened at one end and contains a

fl exi bl e pouch 114 for containing ink. The shell 112 and an open end of the
pouch 114 are attached to a chassis 116 which houses a punp 118 and a fluid
outlet 120. A protE¥e®id/e cap 122 is attachet#to the chassis 116. The
opposed end of the pouch 114, not shown, is closed. The device 110 is
adapted to be renpvably inserted into a docking bay, not shown, within an

I nk-jet printer. Wen the.deyic | s_tnserted into e printer, a fluid
inlet in the docki?ﬁf it aédﬁ%%%égv% @h&&gel?H%ré%?ﬁ%ﬁlgthg?°§20 to all ow
ink to flow from timtegxaildy withtthe chagsist 3l6. AvAsctessrdbedntn méwewn, in
t he docking bay is t : | Of 4t

g bay issadant edibe W%a&%@;ﬁgﬁﬁ ddB- bpedls 2840 f:?‘%gps%lg o a

actuator causes the punp 118 fo provi In a seri'es o

predet er mi ned vol UK 5% HPRHBT eSS ik houtc Rregaurizing, fler RBELFIRT Fut | et
120, to tshe fluid the gouzh fLhe. doThd RPPOIE GRE thabdro 1lge ipr ppdbeided he

Suppl v i1 the pouctitL AT Hrast bt Y enbdfon W SEAanE ARy BRELE, L 0
is filled, the fil¢hamher 138 §°‘Se@%%@°\ﬁchh1é4b’a}'lgllﬂé-%éﬂdifgrpblés% fit
into the fill portndgative preBbdEte GHAHHIY thabchambey @ .open bottomis
e o e 1 O HIE-ERO°El kit 42 Lo s 5H, by of
chassi s 1816. As deths iipdeti porbri3fiexvesh8pohimihccheh pebarniof taln fyrom
pressured to supplghe chamber 136 to the pouch 114. The flapper valve 142
is a rectangular piece of flexible material and is
positioned over the bottom of the inlet port 138. When
pressure within the chamber 136 drops below that in the
15 pouch 114, the valve 142 flexes to allow the flow of ink
through the inlet port 138 into the chamber 136. ‘
The bottom of the chamber 136 is covered with a
flexible diaphragm 144. The diaphragm 144 is slightly
larger than the opening at the bottom of the chamber 136
20 and is sealed around the free edge of the perimetrical
wall 137 that defines the chamber 136. The excess
material in the oversized diaphragm 144 allows the
diaphragm to flex up and down to vary the volume of the
chamber 136. Within the chamber 136, a pressure
25 plate 146 is positioned adjacent the diaphragm 144, the
pressure plate 146 serving as a piston with respect to
the chamber 136. A pump spring 148 biases the pressure
plate 148 against the diaphragm 144 to urge the diaphragm
outward so as to expand the size of the chamber 136. One
30 end of the pump spring. 148 is received on a spike 150
formed in the top of the chamber 136, and the other and
of the pump spring 148 is received on a spike 152 formed
on the presaure plate 146 in order to retain the pump

:'nigsxvsn 04/08 21:51 1998 AT . 533-869% PAGE 16 (PRINTED PAGE 16
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spring 148 in position. The pressure plate 146 in the
35 illustrated embodiment is molded of high density
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top of the chanmber 136 is provided with an inlet port 138 through which ink

may enter the chanmber 136 fromthe pouch 114 by gravity and/or by a

negative pressure within the chanber 136. A one-way fl apper valve 142

| ocated at the bot 26A¥8f the inlet port 1381s$erves to limt the return of

i nk fromthe chanber 136 to the pouch 114. The fl apper valve 142 is a

rectangul ar piece of flexible material and is positioned over the bottom of

the inlet port 138, X\gg ressure wi thin the chanber 136 drops bel ow t hat

In the pouch 114, lpﬁ 9#’ ©442 flexes to allow the flow of ink t hr ough the

inlet port 138 i nto t heachallusy cﬂﬁndfheabchdmhﬁﬂ ekbends ndewnwedsl lys

covered with a flegperdhaplAAD 144 cIheodh AHY B0TL1A4 b8 ld Ain | ar ger
e c

than the opening at t ottom o LIS seal ed aro%nd t he

free edge of the pOMEAREr1T®d Ghe Ib°f371§ﬁa‘?e’d'éﬁ |f|9é”§‘ef1hén\§

excesz ga’*‘e“t al inchigsoverss zeq d;b&ﬁhmgmﬂ%fggﬂom\%artbesdlmhmnato ; leex

up and down to var i e

a pressure plate 1%@%"' géﬁﬁbﬁ'é& gﬁbﬁ% a hrg Erlr?%?l%&t eﬁp?‘gésure

pl ate 146 serving ds aipcétmmtthatr éspeen meve rfé-'e@ﬂamﬁéthllwlh% punp

tsﬁre' ggaéﬁfag% aiﬁtsmmeepigésm ma%h%tléﬁségﬂhﬁﬁgfﬂ !{&ﬁtedhﬁ%ﬁ%ﬁﬁdb‘k to ur ge
a 0 e_c e end

of the punp springP i’i§i?§ f%{% @"&f gp??(é'iﬂ?o ﬁPS%ﬁ%di‘% ’t%epqsdﬁgéf‘ t he

chanber 186, and t kdtbihethe by ltSISetpunpsshemylnsgmthecﬂmg)ﬂpaél

spi ke 152 fornmed oA sehggR{SSS Uik I%a@:&%wléﬁrbi‘t orgker bofb%aé.nsé&le aHa
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enbodi nent
the device 110 is not inserted into a docking bay of a
printer.
15 The flexible ink pouch 114 has an open end 1ll4a

positioned adjacent to the chassis 116, the chassis 116
having an endless annular skirt 1l6a. The inside of the
open end 114a of the pouch 114 is heat staked against the
outside of the skixt 116a of the chassis 116 in an
20 endlese pattern. Thus, any load that tends to separate
the pouch 114 from the chassis 116 will tend to peel the
open end l11i4a of the pouch 114 from the skirt 116a of the
chassis 116, and the peel strength of plastic films from
rigid plastic members is especially strong, especially if
25 the overlap between the open end 114a of the pouch 114
and the skirt 116a of the chassis 116 is sufficient to
provide a heat staked area of substantial axial extent.
The head staking of the open end 114a of the pouch
114 to the outside of the annular skirt 116a protects the
30 free edge of the open end 114a of the pouch 114 from
contact with ink and degradation that may result
therefrom. Of course, insinuations where the contents of
the pouch 114 does not pose a risk of degradation any
conatituent material of the pouch 114, the open end 1ll4a
35 of cthe pouch 114 wmay also be heat staked to the interior
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formed integrally with the chassis 116. A bore 156 of the holl ow boss 154
has a narrow throat 154a at its |lower end. A sealing ball 158 is sized such
that it can nove figplyy within the bore 156;gbut cannot pass through the
narrow throat portion 154a thereof. A sealing spring 160 is position w thin
the bore 156 to resiliently urge the sealing ball 158 against the narrow
throat 154a to forma seal and prevent the flow of ink through the fluid
outl et 120 when t hef dthe eantlgriskiwmt lilsserted i nto a docking bay of a

printer. The flexible hifengueh & ltap19n19PER Rikk-114%1808b44 8 Korm

adj acent to the chassis assi's 116 aV|n an endl ess_annul ar
skirt 116a. The i n<heiPWeht Hé*cmﬁﬁl%Qh?Sﬁfﬁaléfa??%?ﬁﬁnhﬂﬁwffﬂ Feeheat staked
agai nst the outsi dgnrdrnicae Ikyer dnidaef otxharﬁbﬁsaaayelrl6abuuam1¢rwm:x

pattern. ¢Thus, anytﬂeoaﬁ%t%%éeﬂ%é gn%egaa%ﬁrtg;f %ﬁ% “1&4‘3%‘2 from t he

chassi s f16 mnll t end end ouc
skirt 116a of the i,ﬁmogi}‘sé %n@q Haside oft Fbﬂg:weémﬁf:a%werf i Pt om

rigid plastic nenbegse, msaageﬁhalédnﬁmoneﬁm@ﬂdne desthepeagritns

b h 114 and th 1162 of th
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axial extent. The pmmhétléksngent thee iopexmont laver.ofthehedgeueh thel to the
outside@f the annypel end &iulléﬁ &}r@tﬂa& hh@ lfaé @i%eet:eahgr&pen end

therefrom O cour&Eadte e LoR Tkt on b oHhE JRAL GEARABIBECHIA 14  docs
not pose a risk ofopmyreadatiiéa afiythen michudny matlEhe alkmrt théapoficthel 14,
the open end 114a gf{ dd1g rReych 114 nmay al so be heat staked to the interior
For optimum service, the pouch 114 is formed from
15 multiple layers, for example, by co-extrusion. When the
pouch 114 is formed from multiple layexrs, it will
preferably be provided with an innermoat layer that is
especially resistant to degradation from contact with
ink, and linear low density polyethylene is a
20 particularly good material for such service. The
material of the pouch 114 further has an outermost layer
of high tensile strength and good oxygen impermeability,
such as polyethylene terephthalate or polypropylene.
In the embodiment of the invention illustrated in
25 Fig. 11, elements of Figs. 1 through 9 are identified by
a 200 series numeral, the last two digits of which are
the two digits of the corresponding element of the
invention of Figs. 1 through 9.
Tha ink containment and dispensing device of Fig. 11
30 is generally identified as reference numeral 2106 and,
except as hereinafter described, corresponds to the
device 10 of Figs. 1 chrough 9. The device 210 has a
hard protective shell 212, which is open at one end, and
contains a flexible pouch 214 for containing ink. The
35 shell 212 and an open end of the pouch 214 are attached
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- 26 U FCREHT R ¢y BRI BRI N aver mugaly sy
used to #bfnf“ﬁe pohcéwll4, an agﬁesive is applied between the innernost

| ayer and the outernost |ayer, actually between the outernost |ayer and a

| ayer of silicon g& | de that is deposited ﬂn t he inside of the innernost

| ayer. In any case, ing the constructi 6n*hefebefore described, it is not
possible for ink to contact any portion of the pouch 114 except the

i nnernmost | ayer, the edge of the open end 114a of the pouch 114 being

protected from copdagimliddd pkebye VaHddiB s0h1kNeWREH hdesNg Bﬁnﬁﬁhﬁ@pen
end 114a of the pogiﬁh%%glto thg skirt 116a of the chassis 1 0
o

] 6. r .optinmum
service, the poucf® id, PHELEF (240 Tru Pt PERESFRI Y Lan &zzeiénﬁFE?db{ﬁ
co-extrusion. Whetotties prhaslsisld1lés frhereppbsed end} ingdte showar; sofitheav | |

preferably be proyidad gt Hsan,] rnmost layer that is especially resistant
to degradation fr%%1con ébpswpghggﬁk and |inear |ow density polyethylene

is a parficul arly goodFhfademise 3¢ iq @Adapsedi te barrenayably ingeresd pouch
114 further has apnewt®rdesdingapey, alothishowneneitRiktdrengiki jasdpgonte©xygen

erbod ment  of 1 et o e RRiet g e e g L O KREARNEIE of 7 1N
through 9 are i deRigdi e through0d. sditiess tihendeuice t 20 |iss tinsegtadginto of
\ghi ch irteht he L \Agtﬂérﬁéfﬁxe%fr,t Qefw{ae%ma;gimgtﬁhemi ﬂa@eignxgaﬁémilof
genor altd | dent | { Facenasd ehecRLRid ARt 230" BRot I i 56 Riew Bueter
descri bed, corresptbadievice 230dtei the Ifrigftel, gsimiladrindined axThegemenice
210 has a hard prgkegid \evilel be2dde dMBEdinetOBENPAYs O SAGuGANY. an
actuator, not shown, in the docking bay is adapted to
engage the pump 218. Operation of the actuator causes
15 the pump 218 to provide ink in a series of small doses of
a predetermined volume from the flexible poucﬁ 214,
through the fluid outlet 220, to the fluid inlet of the
docking bay and then to the printer.
The chassis 216 is provided with a f£ill port 232 a:
20 one end. Ink can be added to the ink supply through the
fill port 232 and after the ink supply is filled, the
fill port 232 is sealed with a ball 235 press fit into
the f£fill port 232. A pumping chamber 236 having an open
bottom is formed on the bottom of the chassis 216 within
25 a rigid perimetrical wall 237, which is preferably formed
integrally with the chassis 216. BAs described in more
detail below, the chamber 236 can be pressured to supply
ink to the printer without pressurizing the interior of
the pouch 224. The top of the chamber 236 is provided
30 with an inlet port 238 through which ink may enter the
chamber 236 from the pouch 214 by gravity and/or by a
negative pressure within the chamber 23&.
A one-way flapper valve 242 is located at the bottom
of the inlet port 238 and serves to limit the return of
35 ink from the chambexr 236 to the pouch 214. When the

LT
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end of the pouc are at - 17 - to a nolded plastic ChaSSIS
216, which houses a punp 218 and a fluid outlet 220. A protective cap 222
is-attached to the chassis 216. The opposed end, not shown, of the pouch
214 is closed. Thejggypce 210 is adapted to ige.renovably inserted into a
docki ng bay, not shown, within an ink-jet printer in the sane manner as the
device 10 of the enbodi nent of Figs. 1 through 9. When the device 210 is
inserted into the printer, a fluid inlet in the docking bay is adapted to
engage the fluid opirleesugeOte d:lad Ichambek doopd deliomothaheinettiece 210 to the

printer, simlar to.,Rg 3{4 aﬂ%?é“%ﬂ&tlvg‘;lzifefﬁéyé ecPh1ihe enbodidenls ehi

Fi gs. 1through9 n acfuat o shown ockin | s .adapted to
engage the punp 218 radgpa’f‘i‘%n“ﬂfett ﬁé’réc?%tﬁ c‘é’&?egs‘f"hghﬂ%ﬁ%
provide ink in a seriesTthé somidm dxfseheoéhanm:echatserim nedexad uwi: H raom t he

docki ng. by and t hheRuotResibhrad 942, Ble ik f%%s.%z%%lﬁ% Ssld%%‘l e
fill port 232 at oRAr@RY. thm theh cpendng cat tehe hotitem fiphhe Fhamhedh
fill port 232 and afst geallbe af%xwraplfreeSeagéI@ﬂ,nﬁehgehhéwmal A1 337

sealed with a ball 23 ress fit into rt 232. A g.ch
236 havi ng an open %@?t gﬁ‘?f’ée? othﬁs&thaﬂ‘g?ﬁe %%)tt%eofexfﬁgs 'ﬁ%sgllplsaqug &ﬁ?hl n
a rigid perinetricavewalized3¥iapiragm 244patiewsiiihe ddapbdagmt eR)riziedy v t h
the chasgps 216. Agndegewhbed varyene dsishe el dhappebaghber 236 can be
pressured to supply ink t.o it he |nte ut pressurl Zi nt erior of
the pouch 214. The top BEtPHR 5§65$§ it RASFER R Pﬂgﬁ?\rﬁfﬁ et® port
238 t hrough which ipmsmé.ynedtmdjadwt the diaphragm 244, the pressure

plate 246 serxving as a piston with respect to the

chamber 236. A leaf-type pump spring 248 biases the

15 pressure plate 246 against the diaphragm 244 to urge the
diaphragm 244 outward so as to expand the size of the
chamber 236.

A hollow cylindrical boss 254 extends downward from

the chassis 216 to form the housing of the fluid

20 outlet 220, the boss 254 being formed integrally with the
chassis 216. A boxe 256 of the hollow boss 254 has an
outlet opening 256a at an end thereof, and the
opening 256a is closed by an elastomeric septum 285
frictionally secured thereto. The septum 255 has 2

25 narrow slit 255a leading therefrom to permit ink to flow
therethrough when the ink is pressurized, but the
slit 255a of the septum 255 closes to prevent the leakage
of ink through the septum 255 when the ink is pressurized
solely by gravity. Further, a sealing ball 258 is

30 positioned within the bore 256. A sealing spring 260 is
positioned within the bore 256 to resiliently urge the
sealing ball 258 against the interior of the septum 255
and particularly againgt the pervion of the septum 255
that contains the slit 255a.

35 The liquid containment and dispensing device of the
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chanb SECES ﬁ“ém'ﬂ ,‘92 th {9608 PO%E P SRUNEP FBSF £ hdgati veypressur
wi't hin the th ¢ g@ hpA oﬁm'r Tapper val ve 242 is | ocat engtﬁ?ﬁe E /s
bottom of the inlet port 238 and serves to limt the return of ink fromthe
chanber 236 to the pouch 214. Wen the -18 - pressure to the chanber
drops bel ow that ipgepte pouch 214, the val-vas242 flexes to allow the flow
of ink through the inlet port 238 and into the chanber 236. The bottom of
the chanmber 236 is covered with a flexible diaphragm 244. The di aphragm 244
is slightly larger than the opening at the bottomof the chanber, and is
seal ed around a fruartene ebadimepte| btthe Freqant yaventian dee heent he
chamber 236. The expessfi®dily dasthibd® £V Hettdedfopdafiaiddagakhans the
di aphragmto fl ex Y and down to vgry %he N Lune.o% t he chaqper 236, _Within
Lhe chamber 236, adpPERRtiTS § SHEPSHEOF PERHINIOARY 10 M ARTDRE HFABRTSgm
244, the pressure pbathe Zhfefeareidngmbedimgrits todn thet invexdpisnt. t Howkeexhanber
236. A leaf-type pupp; 1 i t LRSS t ;agalost the
di aphrag?nsaZ44 to u?!gg%%éiég?a‘:%?#g% ﬁ%d o%mﬁfgasgégg%% %(%giﬁé?tﬂhggﬁi ze of
t he chanber 236. A%BHEVP%)H“%P&PECEP Hhea contaigpeah ARG SIRREE1IPEoRF t he
chassis 216 to forschéf Metonignofilbleviddogicgyt Legquld@d, the boss 254 being

formed integrally with SSi or 6 |0 54
has an outl et opening 2%%%‘ ?gﬁa%héné&?%e@e‘% ,c%gﬁgmfzg%t oép]gbr#] %Le 2?828%202
cl osed by an el ast §aErtareaing PuEs5she rpxesatalinyession aap dfetdeo fithng
septum 25p has a naateVhérddf Hasabkeadihgni Reidetieesrivedaidbdin, Nt @ill ow

Lerethrough when bBCapikrdd: RCERULL7SR A 28! hhe B8R YuitUBrECP UM
modifications, vaxriations and equivalents may be made
without departing from the scope of the invention, such
scope being limited solely by the terms of the following

15 ¢laims and the legal equivalents thereof.

What is claimed is:

This §

i



RECEIVED @'%/88 21:5% 1998 AT 533-869% PABE 22 (PRINTED PABE 22)

- 3
of ink througﬂg} e|EEPIguPgARDS VIEGAL PAEENT Nk is pressurized solely by 3626 P. 22/30
gravity. Further, a sealing ball 258 is positioned within the bore 256. A

sealing spring 260 is positioned within the bore 256 to resitently-urge
the sealing ball 258 against the interior of the septum ZSamﬂﬁ

particularly agai nst th&8%®rtion of the septum 285-that co i,w“mﬂjmmm
< L *

255a. The liquid contai nment and di spensi ng device of the
enbodi ments of the present invention has been specifically described as a
device for containing and di spenRsi ng suppl y.,of. pripting ink in. LDks ] et
printer as the preferred erfodi tenf ?J?q‘f’rfg q‘%\F@&PfASHE %‘\’j\ecj\‘/lesrp,enisf'%gsd%&%e
contenpl ated tha2 the yaesgnta migéd; | genexal lyasupy shapedapiter wbelhewith an

contai nment and di spe oth i | | o cos Uil
Al t hough t he host mdgé%%téeﬁr‘riﬁl ./ Eha;%?*‘% WUked @Y ¥haCoPdd Yond GRULHE shel,

he 1 nventor for ‘carryin yt the
present inventiod as ofh¢ (RhASeis,haying %é?@EFnﬁégeﬁﬁéﬁl§ﬁdﬂ#hb%dqaggtsibed
hegg;p, it will lge apped€rit ttheafzomska | fixskilet peueht havixig s peheend and
nodi fications, variatign Y n ] t Lk
fromthe scope of the ?H@%n ?%%@53ughgségﬁgﬁﬁégﬁggpgﬁgrgé sotgﬁﬁpgée?gg the
terms of the fol Towi ngskekd marghgheheperend dpingalanl saeid BMUNNEAE 103
claimed is: ~ -40- Wik SHd iiuﬁ%@nb?heéhaniéuﬂ a bheukdv&DAS aidpaRat18g§dthe
di spensi ng deV|c%_haV|E£ qggyngit t s qﬁ@Sted Ep be e qg%9 by, a flu d.
outlet of an ink?j et priFfes® °PF§i5Fmﬁe HIP 8§p@e§ﬁ%% SWFEPQEH%#Flng
with an open end0 a chhégeid SBow ditomothé ef peiblengoptht HrtaHdie purpéng

11 mechanism while preventing liquid flow from the pumping
12 wmechanism into the flexible pouch to dispense liquid
13 therefrom through the liquid outlet, characterized in

14 that the chassis has a depending perimetrical wall, the
15 open end of the flexible pouch being secured to the
16 perimetrical wall of the chassis in a liquid-tight
1?2 manner.

1 2. A liquid containment and dispensing device

2 according to Claim 1 wherein the chassis is formed of a

3 polymeric material, the flexible pouch has at least an

4 innermost portion formed of a polymeric material, and the
5 flexible pouch is secured to the chassis by heat staking.
1 3, A. liquid containment and dispensing device

2 according to Claim 2 wherein the open end of the flexible
3 pouch is secured tc an exteriox suxface of the

4 perimetrical wall of the chasagis.

1 4. A liquid containment and dispenging device

2 according to Claim 1 wherein the liquid outlet has a free
a end, the free end of the liquid outlet being closed by an
4 elastomeric septum with a self-closing slit therein.

1 5. In a liquid containment and dispensing device

This Sheet Has Been Re
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chas‘s?%”l’m(?‘é&?g%l' "lgéaémrt h I.? Aﬁaﬁ' %‘)} W 1 & PRSP et ont d pouch Kpaydzeg &n23/30
open end "and a c?osé end, F]e cl osed end being positioned within the
shell, and the open end of the pouch being in liquid conmmuni cat i omw-th—t he
punp, a check val ve separating the pouch fromthe purrp’ il 1

liquid flow from aeg?punp into the pouch 4 @idi-spense | qumﬁ”‘ﬂmm
through the liquid outlet, characterized in that the chassi‘s has®a s =+
perimetrical wall extending transversely therefrom the perinetrical wall
having a distal end, the open end of the pouch being secured to the
perinetrical? wal | bavingea crigid s FeReBALl LY (Furshapedeputes shall mitdean
occurring duing épant 8ad, aftcHadsdissBbatred & RMC BpbhOoshdA NeE s she1lend

primarily to peel .the pouch fromthe chas i
5hEeohR

is. 2 Aliguid .
and di spensithg de SRy N & e TRg mehARiRe b ra et EAN o ey of

a first pol yaveri c outideti therafnonf,| exEbexilsleqiourks havingaat open emdr andt
portion forrgd of aac§S§§@derﬁﬂ! WH c8olBl Sdhdbe 1340 pblSt PONED WikriaCHREd O
t he chassis by hea})ﬁﬁa !gr:t? wi th an overI%?RFbetween t he o&gn end ,of the
pouch fabrichted £P8itt 24 |t8 PPEnsABE D tife 13gH1 deFPTRuRE GatiioD,f

subst anti al sxi al wixhethe pumpingAmechahilstpord aihanknizadne slesqaestsingg tdevi ce
according tq, d ai | e . f k bk e 4 ured
fo an exteribr cuttEiBES Hobo 3O P& Bhiiind k@l S ol tidkalstelgge! o)
A liquid codft ai nmeAguARdEew faest fedElesitble aougbndnte the i PH™iN¥erein t he
! : qui g gut | et lhasnacah{ﬁiah Wille Pievehel fmﬁ;l 1 £16& Eremi the unpiingei n%h
cl osed by el as entumwi.t hya s -cl 08 . r€i n.. H. e
met hod of E]Frhevent .E“%B%gﬁ“?dﬂ{ egrt.'\(g4 a |18’r%]_'o ee?‘furcgleQ%dgé%?ﬁgﬁ glpchr%dgnd of a
mul tiple pl3g pouplﬁhﬁab_fr%t&r@g@mthef 195!\##1 @Ué:lﬂl_@ét: éoﬂ\!-qlilhﬁl rRptd et qui d,
thet pouch ?ﬁ ng :j!beinbl 9#'@34'%%{1’“‘&%6@&1&&6#} !&h&rﬁh@éiiée@{iﬁﬁ r.hlia_GUl dd
cont ai nnen n i_spensi ng deyice, e,chassi,s havi ng_a.punp, Wi a.liqui
outlet t her]E;r om f‘ﬁafpfgug%aﬁ/e%‘et 5“%813Eb%’bé&‘ A a naa%mj}grgg}ﬁsetiom&r *$n
ink-jet pri¥er, sembdereséoresbgperecnag: providing the chassis with a
perimetrical wall extending transversely therefrom and having a distal end;
and securing a continugQus portion ., of ap interior rface of the open end of
the flexibl g‘sheet to &n eﬂeﬁ’i%"%&??gaﬁmﬁm‘t @dé:ag.tsgpnghlago S
perinetrical2wal | agkotrtitnghtas tlain § andofurthexscomprieingwher eby forces

occurring duying use that agledg jdeSRbAGEr! Nendouch fabricated fromthe

flexible she4et fromthe Cha“s‘esalnss tf%r}drggkfféﬁéfy biasing said sealing

5 member into engagement with said elastomeric member.

1 7. A liquid containment and dispensing device

2 according to Claim 6 wherein said means for resiliently
3 biasing comprises a spring having a first end in

4 engagement with said sealing member and a second end in
S engagement with said chasgis.

B. The method of preventing leakage from a liquid
containment and dispensing device having a liquid outlet
in the form of a tubulation with a free end. said method
comprising:

securing an annular elastomeric member to the
free end of the tubulation, the annular elastomeric
member having a self-closing slit therein.
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wherein t wa e chassis is fornmed of a firs

t hernopl astic material, wherein at |east an innernost pty—of—the flexible
sheet is forned of a second thernoplastic material, an i he pouch
fabricated fromth8%1%xi bl e sheet is secur@? to the pg’m&wm by
heat staking the first thernoplastic material and the sec H tic
material to one anot her. - 22 - 9. The method according to claim8
and further conprising: resiliently biasing a sealing ball against the
portion of the interior of the septumthat contains the slit. 10. The

met hod of praventing |i%gui dTHegmekkid accordingree cdgm 6f aad Opethend of a

mul ti pl e ply,pouc i ed froma flexible sheet containing a |iquid,
t he pouch belzng i n%%'ﬁégicﬁ}?g'f | ow communi cation with a chassis of a liquid

contai nment &nd di spensi ng ¥&§itientlie Riggdagsa ¥ea % baddpraRinte F% sm
with a |iquid outlpsrtiier ofr ehet hintertioradEptRd $epthan ad@dgednbyints fune d

out | et of ansi nk- | rinter, said nethod conprising: providing the chassis
with a perinetrical Wall extending transversely therefrom and having a

di stal end; and securing a continuous portion of an interior surface of the

open end of ghe flexibh@ sheat hérksy St PreQenbikid avenal Bhgraast Adn e1d of
the perinetrical wall_of the chassis ntin

t wh b
forces occurPng dutiifPUSEILH] %%tc’qed‘l (rlﬁnépfggc% T u%&%gﬁ’ag’;g}?f%%dyf rom
the fl exi bl e3sheetpduaimaonsasningia tisnd dor Eharpoych deiagl inhdigeid £lowom

the chassis. 411.  cdmuIRER2EnGLOE H Nhals@16! 8f M 11 M1 @oBthfment ana
perimetrical wall ‘g{ t he ,chassis is a first thernoplastic

f oryred, of
Mt erial , wharei n QSRR ASTRRY ARAd PESROR CHRETASHA o sheet i s for med
of a second shernopl asti c nepreviding ehik wheseis with podependbngcat ed from

the fl exi bl e.,sheetpézsiﬁgﬂjﬁg ;,‘glihearmari nmetrical wall by heat staking the
first therm)gl astic materi a nd, the secorid thernmoplastjc material to one

anot her . securing an endless porticn of an interior
9 surface of the open end of the flexible pouch to an
10 exterior surface of the depending perimetrical wall.
1 11. The wmethod according to Claim 10 wherein the
2 depending perimetrical wall is formed of a thermoplastic
3 material, wherein at least an innermost ply of the
4 flexible pouch is formed of a thermoplastic material, and
s wherein the flexible pouch is secured to the depending
6 perimetrical wall by heat staking.
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