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LI-QUI D CONTAI NMENT AND DI SPENSI NG DEVI CE REW.AUE _ﬁ_—-ETég%gE“—‘
CONTROL VALVE -Cross-Reference to Rel ated Applidation . Thi s gppllca Ion

is directed to inprovenents in the invention di Serintion g pageain ngpliig&i ,,,,,,,,,,
patent application Serial No. 08/429,987, an ap (,Céﬂléﬁi i n pagridc 1 toapiged ...
nanmed as a joint inventor. Field of the Inveny Bed .........
relates to a liquid containment device with a s¢/d Abstmicai negaged M. f @'paged ... '
dispensing liquid in small doses of a predeterniretg—volsroNore _ — ~ 777
particularly, thisé$émwention relates to a-repl aceabl e contai nnent device of ~
t he foregoing character which is useful 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 punp. Backgr ound
and Brief Description of. q VEL .0 pengdi n ﬁ& . nt
application filed by Bruc > . NTROL, VALY r o an

I nvention entitled "Ink Suppl = Pt ﬂ—m ri bes an ink
supply for an inkegi s | h hg ; gggbﬁhe printer ink pen,

and can be repl ac z supply w thout the npeed to
repl ace the printer rﬁbﬁﬁaﬁppiﬁﬁa ﬁ?nsiﬁuﬁ%f95¢59h5°a%@PER%QWfQESS1“p5h§nt
application i ncormwaﬂﬁs:ra diskfiosedt fi neghgRnd@RnggUdsyi peedrr apipdjeasiog i nk

froma punpi ng Ché‘eFﬁpea[l’ r@d 0‘32555' 9@?1 8 . %&1@@989&1{‘3{% uﬁhc‘w&haﬁx R4ARANY

device, a bellows unp requires
S as a 101nt inventor.

Field of e Inventi
This invention relates to a liguid containment
device with a self-contained pump for dispensing liquid
in small doses of a predecermined volume. More
10 particularly, this invention relates to a replaceable
containment device of the foregoing character which is
useful in an ink-jet printexr 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.

kagroun Brief Description of the Inve _
A pending U.S. patent application filed by Bruce
Cowger and Norman Pawlowski. Jr., for an invention
entitled "Ink Supply For An Ink-Jet Printer," describes
20 an ink supply for an ink-jet printer that is separate
from the printex 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 épplication 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 bellows pump. However, a bellows pump reguires a
relatively laxge 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

" This Sheet Has Been Re; ﬁ

i



relatively | arge extended surface of a sem-rigid material, such as a
polynmeric material, and is subject to a relatively high rate of oxygen and
noi sture transfer - 2- t hrough t he
material of the bellows. This oxygen and/or noisture transfer can result in
the degradation of the.ink within the ink supply, especially in a printer
that is used only infrequently. Further, the bellows is subject to | eakage
at the location of 48§7attachment to another2port|on of the ink supply.
According to the aforesaid pending U S. patent application Serial No.

08/ 429, 987, these and other probl ems associated with the use of a bellows
can be av0|ded by | e e | I
wal-1, preferably ft(%?%g t')ltégraqnﬁqa ﬁ% Eégagés](f;iéémﬁge Irhﬁ%sgfcgs&t’rucé}uo(rig of
the ink supply, wi mxaturaebwysﬁm |0@gl pemplhginethre degradarionpediie

Wi thin a punping Cfmbe,anﬁfﬁl itk ts% 1 glésg\@éialt ATeSS Pri ACel ha¥ t i n
t he- punpi ng chanber, and | ex] Ae noi ture an G§%¥ en barrler film heat
i

seal ed to an edge de vse p@?¥¥hﬁq regueRiy i nFar FGubepaPYe, 2 and
overlyingsthe punpisapyjeetbes . leakagefati tkeslpphtyiac ol ditsgattatheent awesai d

U.S. patent applicgl ;.*)ggege#@ﬁ&p °fo%%2?nﬁ83“¢£§f; dg:to -ﬂgc@ﬁcghé/al ve in

the formof a thin, tlexib er val ve assis to
prevent the returnaéprPﬁRiﬁrEﬁHQ#ﬂg|§J§p|E@tEﬂﬁn%Eﬂl¥Q?QH9§ getéaAt upon the
pressurization of Noe oakwlalrssrg, ahdiszpandi 6ghey Qhrobldnse weboci Atadaaiting

of the flapper val%ﬁ n t&)gg¥a t%Eﬁ %Pea$$§£§fﬁquh£eF%g Lpe,chassis

HEgrer
can result in permanen P ion Fesul t ant
| oss in bﬁfectlven@@@Péﬂgl@§V¥¢QWF%Wﬂﬂﬂrélﬁggﬁﬁa9¢¥4mﬁ$ﬁﬂﬂﬁlnyaiﬁk di spensi ng

cycles. It has HOWpIQ@QErﬁgwdfoﬂﬁaw\iefceglram?cai@iaraﬁa idddciaEbAl Phassis
enbodi nents of the res | hyer n,t hat 3 SU|tqQIe %_eck valvg Ln the
formof a ruc ure o ink supply, wit nearly ac
pumping member that is moveable within a pumping chamber
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 perimetrical

wall in a continuous pattern and overlying the pumping

member.
An ink supply accorxding to the aforesaid U.S. patent
20 application Serial No. 08/429,987 incorporates a check

valve in the form of a thin, flexible flapper valve heat

staked to the chassis to prevent the return of ink from

the pumping chamber to the pouch upon the pressurization

of the ink during a dispensing cycle, However, the

25 heating of the flapper valve needed to heat stake the
flapper valve to the chassis can result in permanent
distortion of the flapper valve, with a resultant loss in
effectiveness of its flow retarding qualities during ink
dispensing cycles. It has now been found, however, in

30 accordance with certain embodiments of the present
invention that a suitable check valve in the form of a
flapper valve can be provided without the need to heat
stake the flapper valve to the chassis by providing a
spring to urge the flapper valve against the chassgis,

s either in the form of a spring that is alignad with the
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fl apper valve can be provided without the need to heat stake the flapper
ivalve to the chassis by providing a spring to urge the fl apper valve

agai nst the chassis, either inthe formof a spring that is aligned with

t he - 3- opening in the chassis that
Is to be closed by the flapper valve or a spring that is offset with
respect to such opening. It has al so been found, in accordance with an
alternative embod#dfeht of the present i nvehtion, that a suitable check

val ve can be provided in the formof a spring biased or free-floating check
ball that selectively seats against a fixed seat to block the return of ink

berm teing ipk o] @ PHEPE 1y Gye e | e
Lo L1 UM MeSUAHRR ol AnkhEnRPuED CHit 18 Bob ®

ouc into the E? %gﬁﬁb at tcg €
concl usi on of a ii#EFQE;W9}UPe°r a SPykﬂﬁnﬁﬁaﬁgPﬁ ofts Fi5EPE5t “Phe
pr esent |nvent|oguéﬁ)d§gnmﬂ@e amtlnaucamgblba@uldoﬂﬂdtaimlaqpqndinaespehblng

device. It is also %;éggﬁ?tﬁg? %gcc o] %h@r§§gggné &vgqeyantotHEEV'de

an inproved devi® S &t er -t I N contalnlng
and di spensi ng i aksuitabile wherthlVﬂtQ§n be prownﬂedpamtthﬁnﬁgﬂwy° i®is an

obj ect of the prespify gl 08 EPelAMI4lny |ch%kdbspntﬂtartrrent and
€ % oved check val.ve to eve t]ge'eéturn of

di spensi ng deV|c r 4

liquid froma pufipt ?l‘b“e‘feg'ﬁ’e%aﬁﬁ RERLRRN R S SF UF% ftaiTing pouch
during a punpi ngreyatre afhdnk fromatherpiiring Gbﬁ@b@roﬁ°t¢hﬁrﬂqaﬁght

i nvention to prOahangﬁ adeaun@qngf cysfefm‘ewlﬂ«@.laa&agt ek 8w ifousehal i n

contai ning and di spensj ng | rther
under st andi ng of PPHER p’r’t‘;‘s%r??‘q P\‘f@ﬁﬁ‘%nlﬁéﬁeﬁﬁ@ Bf‘Scfgn%‘é‘?’e% og ention
is directed to tpempimniayylend the foll ow ng brief description thereof, to

the detailed description, Qfidf1G, Pief e5res SYRd Benthefpresent
| invention to provide an improved liquid containing and
dispensing device. It is also a corcllaxy object of the
present invention to provide an improved device of the
forégoing character that is useful in containing and
dispensing ink in an ink-jet printer.

More particularxly, it is an object of the present
invention to provide a liguid containment and dispensing

) device with an improved check valve to prevent The return
of liquid from a pumping element of the device to a
liquid containing pouch during a pumping cycle and it is

- a corollary object of the present invention to provide a
device of the foregoing character that is useful in

5 containing and dispensing ink in an ink-jet printer.

Por a further understanding of the present invention
and the objects thereof, attention is directed to the
drawing and the following brief description thereof, to
the detailed description of the preferred embodiment of

) the invention, and to the appended claims.

scription of the Drawin
Fig. 1 13 a side view of a liquid containment and
dispensing device accoxding to an embodiment of the
present invention;
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the invention, and to the appended cl ai ns. Brief Description of the

Brawi ng Fig. 1 is a side viewof a liquid contai nment and di spensi ng
devi ce according to an enbodi nent of the present invention;

-4- Fig. 2 is a an exploded view of the device of Fig. 1; Fi g.
3 is a plan view of the device of Figs. 1 and 2 taken on line 3-3 of Fig.
1; Fig. 4is, gg@*gn view of a conponenf of the device of Figs. 1-3
taken on line 4-4 ig. 5; Fig. 5is a side view of the conponent of
Fig. 4; Fig. 6 is a plan view of the conmponent of Figs. 4 and 5 taken
on line 6-6 of Fig. 5; Fig. 7 is a fragnentary sectional view taken on
line 7-7 of Fig. 3 andrigf. @nienhasgeekpXoiied view ofi Ghe 8déwide famgagnt ary
expl oded vi ew of g_portion of the device of Figs. 1-7; Fig. 91s a
fragmentary viewsSimlar to Fig. 8 showing the elenents of Fig. 8 in
assenbl ed rel ati onshi i dndsapophem;view offithe dgviceaof rRigmntlampdpRan

vi ew of an al terngdiere &{T‘r;_qqkbrrgng Qf la,_sporlt ion of the Iiquid containnent
and di spensi ng devi ce Fi.gs.

t |
view taken on |line 11- F?@ ‘oft Efg? 3 ban view ﬁ%g fggngggan?rggﬁ@ma%ﬁec i ona

el evational view obdiigds. |1ﬁBSeakenn¢n ofimndi-kepfaFigr ndit i ve embodi nent of a
portion of the |iquid ghont ai ngegt 5 ag4 ‘;Iié\pg}s g g8k gﬁgﬁeﬁ St gﬁ 49 and

Figs. 13-18 are views si"mlar to FIqg. |t|on ernatl
enbodi nents of the prdd¢ht 6 is a plan view of the component of Figs 4

and 5 taken on line 6-6 of Fig. S:
0 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 Figs. 1-7;

Fig. 9 is a fragmentary view similar to Fig. 8

5 showing the elements of Fig. B in assembled felationship
to one another;

Fig. 10 is a fragmentary plan view of an alternative
embodiment of a portion of the liquid containment and
dispensing device of Figs. 1-9;

0 Fig. 11 is a fragmentary sectional view taken on
line 11-11 of FPig. 10;
Fig. 12 is a fragmentaxry elevational view, partly in
- section, of another alternative embodiment of a portion
of the liquid containment and dispensing device of
:5 Figs. 1-9; and

Figs. 13-18 are views similar to Fig. 12 of
additional alternative embodiments of the present
invention. |

e cription of the ferred Embodime

10 An ink containment and dispensing device in
accordance with the embodiment of the invention described
in the aforesaid U.S. patent application Serial
No. 08/429,987 is jdentified in Fig. 1 by reference
numeral 10, The device 10 has a hard protective shell 12
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I nventi on. Det ai | ed Description of the Preferred Enbodi nent An i nk
cont ai nment and di spensing device in accordance with the enbodi nent of the
i nvention described in the aforesaid U. S. patent application Serial No.

08/ 429,987 is identified in Fig. 1 by reference nuneral 10. The device 10
has a hard protectlve shel | 12 - 5-
whi ch cont ai ns ﬂ X|ble pouch 14 for cogtaining ink. The shell 12 is
attached to a chi28 s 16, whi ch houses a Sunp 18 and a fluid outlet 20. A
protective cap 22 is attached to the chassis 16 and a label 24 is glued to
the outside of the shell 12 and cap 22 elenents of the device 10 to secure

e oot wiih SumighocdReatiy) £ Mekivhe fhilch 0P'FHY conlBLAMY 2k >
Butl et T heeoheln 14 b rearhas; e chamkieis,: RBGFR RPueRt &

docki ng bay (notpumbome)amltdmﬂxﬂm ookipet2pri rnq:frot%emveheaplm Ges 10 is
e LE Pt ASSRERNSGo ehd bl 56 a4 0 RS20 0o bgq Y 1o
printe?¥. An act @utgidenss %ﬂﬁnﬂﬁﬁhlnl?hénﬁo%iﬁrﬁflﬁiﬁmﬁ§t§da te8to engage
the punp 18. QJQE&E.bénlofttb hsecirdeUgher shalbes | thapidie 18 tan@reap @2 ink in

a series of snald, se edeterm.n vol une f exi pouch
14, through the ff"lrﬁ‘ﬁzg g‘&??‘é@e%} q:?‘& fre ??uﬁl RWV& egf e 5 ﬁ% H%esoay and
then to the pri wharch allow Hrcesmssi sheepunp mrodided fludd auitlﬂ port 32 at

one end and an exhauq’aep@éhé’él 1 ﬂahada be§ €hthe If@a\o%ampela@@@laao t he
I nk su&ply throg the fi ed ink is

rt
exhausY ed t hr ougftPhd 89 %&E§K§ﬁ¥t(n§& ?ng T#k?ﬁq1?nsgBBFQ°Fsp¥*q t he
fill port 32 isvheal tHendevnice BAl |is35npresedfinto rithe phrdnter, a flu;d

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

.8 adapted to engage the pump 18. Operation of the actuator
causes the pump 18 to provide ink in a series of small
doses of a predetermined volume from the flexible
pouch 14, through the fluid outlet 20, to the fluid inlet
of the docking bay and then to the printer.

10 The chasgis 16 is provided with a f£ill port 32 at
one end and an exhaust port 34 at the other end. 1Ink can
be added to the ink supply thrxough the £ill port 32 while

- air displaced by the added ink is exhausted through the
exhaust port 34. After the ink supply is filled, the

25 £ill port 32 is sealed with a ball 35 press fit into the
£11l port 32,

A pumping chamber 36 having an open bhottom is formed
on the bottom of the chassis 16 within a rigid
perimetrical wall 37, which is preferably formed

30 integrally with the chassis 16. RAs described in more
detail below, the chamber 36 can be pressured to supply
ink to the printer without pressurizing the interior of
the pouch 14. The top of the chamber 36 is provided with
an inlet port 38 through which ink may enter the chamber

35 36 from the pouch 14 by gravity and/or by a negative

T riiT:ﬁﬂi“uﬂin



fill port 32. A punpi ng chanber 36 having an open bottomis fornmed on
the bottom of the chassis 16 within a rigid perinmetrical wall 37, which is
preferably fornmed integrally with the chassis 16. As described in nore
detail below, the chanber 36 can be pressured to supply ink to the printer
W t hout pressurizing-the interior of the pouch 14. The top of the chanber
36 is provided with an inlet port 38 through which ink may enter the
chanber 36 frontfPh®? pouch 14 by gravity~ aPdr or by a negative

pressure within the chanber 36. An outlet port 40 through which ink may be
expelled fromthe chanber 36 is al so provided. A one-way fl apper valve

42 Jocated at g bali O ndleneLBhnBOE 365, SEF WER1ER bof¥ Lgg he Teturn of

ink fromthe ch ouc per valve
rect angul ar pleébrﬁﬁghlﬂbéqﬂ énﬁaﬁéYlhﬁ e*?ﬁ%#ﬁ?|fFPGSFF8t%kF@Pﬁﬁxﬁ5n§ﬁt t he
val ve 42 is posaisengeowdddd.t he bottom of the inlet port 38 and is heat

staked to the chassi 16 at m_dpoi n i.ts S he
pressure within the %ha Ytgﬂa‘F’B b %%v‘{%gtocaﬁ'gﬁhét *:H%Sbciyl% otf

unst akked si des Qheth@lmlmuzseaehv%ekotblr@ﬂd det Hetﬂrnvpf)flnlhltm ough
the inlet port éﬁeaa@hrmazo 3tsthCh.ﬁEb§6u§l§ 18y hegt £3b efgvatkee\qanl g 42 to

the chassis 16 al on osed S, Ies g of the valve 42
is required or Befﬁ&f cit a2 |8% g{? dJc% Pﬁl vrehQIZ wer e st aked
only along a si hleseraksd terbodimenhsthe nwgalmmm uscposeslmcb sequr el y,

and this effect e pobase st %ed(ihﬂgttﬁ&@eﬁé a?{da@snﬁeﬂf: LE‘&é& CHH)'I:'%ES of
the shorter S|des as opposed tomg HB&jonger u trated

embodi%rent the Fhagsis 183k the RE 10K ‘t% thﬁ?'é?? al . er

ply is a | ayer pressure within the chamber 36 drops below that in the
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. B8y heat staking the valve 42 to the

5 chassis 16 along an opposed pair of sides, less flexing

of the valve 42 is required or permitted than would be

the case if the valve 42 were staked only along a single
side, thereby ensuring that it closes more securaly, and
this effect is enhanced by doing the heat staking at the

20 midpoints of the shorter sides, as opposed to the longer
sides.

In the illustrated embodiment the flapper valve 42
is made of a two ply material. The outer ply is a layer
of low density polyethylene 0.0015 inches thick. Tne
25 inner ply is a layer of polyethylene terephthalate (PET)

0.0005 inches thick. The illustrated flapper valve 42 is
approximately 5.5 millimeters wide and 8.7 millimeters
long. Such a material is impervious to the flow of ink
therethrough when the valve 42 is in its closed position.
30 The bottom of the chamber 36 is covered with a
flexible diaphragm 44. The diaphragm 44 is slightly
larger than the opening at the bottom of the chamber and
is sealed around the free edge of the perimetrical
wall 37 that defines the chamber 36. The excess material
35 in the oversized diaphragm 44 allows the diaphragm to
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of |l ow density pol yethylene 0.0015 inches thick. The inner ply is a |ayer
of pol yethyl ene terephthal ate (PET) 0.0005 inches thick. The illustrated

fl apper valve 42 is approximately 5.5 mllineters wide and 8.7 mllinmeters
|l ong. Such a material is inpervious to the flow of ink therethrough when
the valve 42 is in its-closed position. The bottom of the chanber 36 is

covered with a flexible diaphragm 44. The di aphragm 44 is slightly |arger

t han the openi ng ¥28’he bottom of the chahtler and is seal ed around the free
edge of the perinetrical wall 37 that defines the chanber 36. The excess
material in the oversized di aphragm 44 allows the diaphragmto

s oy SR e, el o St

illustrated device, acenment o f I'oms,the'volune
of the chanmber 367 &hge13dnpeERESA HAryicee. 7thanFESREAASMARCL. tRBe ful Iy
expanded vol ume aiidph@ragl 98t ablews admhelune of bied Vembalods EoZbend 2.5

cubic centineters,__. In_the_illustrate dj t, e di.aphragm 44 is
made of a multi- p\T‘V]ﬁgt E(i gfmﬁgvﬂs ‘ng cﬁﬁgygﬁggﬁﬂf%\l@%énsﬁ fgl(%‘liig’et hyl ene
0. 0005 i-nches t hietpandedayeluné ofikhe \idlugtraped chamher|3§ igdbetween

pol yet hyl ene t er gplhftalzabeahBET) s G4 @G h8BetEi Ck, a layer of adhesive,

and a layer of |low density p et hyl ene 0,0005 inches thick. O coutse,
ot her suitable nateriJPStﬁﬁy8%¥%§F%&¥?ﬁu§Tb981FSPﬁ1t %ﬂﬂ“@%@ﬂl&ﬂ.iﬁhe

di aphragm 44 in tueale ldfuat maled-phpotiteriali hahing stkdyet ofsiloy
conventi onal met . - fo et | v 1347~10f er 36.
: ﬁﬁgogFEieéﬁff%f£9f§“°3 hRachal cﬁ&cﬁl J'rggagaah

During the heat s ess, w_densi ty pol yethylené in the
di aphradm wi | | s@Aheftyer oPddayer o Matad LiAeEhROUY SRR 44. The
di aphragm 44, thusrephthapatei (PBT)Y 0 (00048r Anshes stiviciof 0Xpger afid
roi sture ther et Nr i velChARYa SPLA Y110% WBR=LEY DdydithyaRaEPE! odbs oM
degradati on by exposure Eg ﬁny SuUcC ) ]
inches thick.’ Of course, other suitable materials may
also be used to form the diaphragm 44. The diaphragm 44
5 in the illustrated embodiment is heat staked, using
conventional methods, to the free edge of the wall 17 of
the chamber 36. During the heat staking process, the low
density polyethylene in the diaphragm will seal any folds
or wrinkles in the diaphragm 44. The diaphragm ¢4, thus,
0 is impervious to the transmission of oxygen and moisture
therethrough, thereby safeguarding the ink in the

chamber 36 from degradation by exposure to any such

- substance.
Within the chamber 36 a pressure plate 46 is
.5 positioned adjacent the diaphragm 44, the pressure

plate 46 serving as a piston with respect to the
chamber 36. A pump spring 48, made of stainless steel in
the illustrated embodiment, biases the pressure plate 46
against the diaphragm 44 to urge the diaphragm outward so
10 as to expand the size of the chamber 36. One end of the
pump spring 48 is received on a spike 50 formed on the
top of the chamber 36 and the other end of the pump
spring 48 is received on a spike 52 formed on the
pressure plate 46 in order to retain the pump spring 48
as in position. The pressure plate 46 in the illustrated
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subst ance.
adj acent the di aphragm 44,

Wthin the chanber 36 a pressure plate 46 is positioned
the pressure plate 46 serving as a piston with

respect to the chanber 36. A punp spring 48, made of stainless steel in the

illustrated enbodi nent,

bi ases the pressure plate 46 against the diaphragm

44 to urge the diaphragmoutward so as to expand the size of the chanber

36. One end of _the_punp spring 48 is received on a spike 50 fornmed on the
the chafB@f736 and the other end Bf “the punp spring 48 is received
on a spike 52 formed on the pressure plate 46 in order to retain the punp

top of

spring 48 in position.

-8-

cylindrical boss 54 extends d rd fromthe chassis 16 to for
housing of the fluidy BRAIM %8?“&%@:%&@% YeiS¥GongP awaﬂmcﬁr{ﬁ

enbodi MeRbol Smd®Y d8f nif1dRHIBE IRISH tde iRl bBY Y8Ry Lenea.

The pressure plate 46 in the illustrated

A hol | ow

t he
Y with

the chassis 16thd bhassid 1& tichdfobml Lhey lhmesinyl ofashe fihuidw t hroat 54a at
i I d. | i I . . ' i -
ket oo e BATEE 107 UL b sERdEL SAN Shtestasty i Tne

illustrated engo

ositlone

e seal1 ng bal

58 i.s sized suGhasgi® 1§. cdh hareeS6r el Yheihalilow ResSBobe BRS Aot
pass through tkersatsys tdy Gals pewkkoend4a X i=adhg PalEass \Onfdy igky 60 is

positioned wt

e bor,e 56 .to

hin.t rge,the sealjng,bal.l 58 against the
nar r ow t hr oat gkalP e e é&ltgﬁdlbigﬁ&ﬁéi%4u§%PP§ﬁW8?t1n t hrough t he
fluid outlet. Rosdtipmedgvitdiin ghe hade %6 - stThenisesd ivgcleall B He

iIlustrated enedefesiich ithd¥ 6%S chht mbié Oetdiy M chfint BRe DSELe ta retain the
seal ing spring

il ow BF Thic pakBe; RanReY dia, [ AR oShs it PHEShOPET GO &

the free

4a

A raised

mani fol d 64 i sthereefl. orA tderliizg sprihg 60 is positioned within the
) bore 56 to urge the sealing ball 58 againsc the narrow
throat 54a to form a gseal and prevent the flow of ink

through the fluid outlet. A retaining ball 62, made of
stainless steel in the illustrated embodiment, is press

e

Eit 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 the retaining ball 62 and into

the bore 56.

A raised manifold 64 is formed on the top of the
chassis 16. The manifold 64 forms a cylindrical boss
around thé top of the fill port 32 and a similar boss

- around the top of the inler port 38 so that each of these
ports is isolated. The manifold 64 extends arocund the
base of the fluid ocutlet 20 and the outlet port 40 to
form an open-topped conduit 66 joining the two outlets.

The flexible ink pouch 14 is attached to the top of

the manifold 64 so as to form a top cover for the
conduit 66, In the illustrated embodiment, this is
accomplished by heat staking a rectangular plastic

sheet 68 to the top surface of the manifold 64 to enclose

the conduit 66. In the illustrated embodiment, the

chassis 16 molded of high density polyethylene and the
plastic sheet is low density polyethylene that is 0.002

inches thick. These two materials can be easily heat

A
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chassis 16. Th

fill port 32 and a sinmlar

e manifold 64 fornms a cylindrical boss around the top of the

boss around the top of the inlet port 38 so that

each of these ports is isolated. The manifold 64 extends around the base of

the fluid outlet 20 and the outlet port 40 to form an open-topped conduit

two outlets. The flexible ink pouch 14 is attached to
old 64 so as to form@a top cover for the conduit 66. In

66 j oining the
the top of the
the illustrate

rectangul ar plastic sheet 68 to the top surface of the manifold 64 to
nduit 66. In the illustrated enbodi mrent, the chassis 16

encl ose the co

d-enbodi nent, this is acconplished by heat staking a

mol ded of hi gh seasied \topangebhptiree wnihd henpeasionakhmethdds land deasity
hﬁsé %’e%dQLQ% EQEQ@fa}Bka These two naterials can be easily

pol yet hyl ene t
heat
usi ng conventi

sealed ar ound
Again,’ in the

and over the i
so as not to b
fl exi bl e pouch

st aked to one anot her

onal rfeﬁqﬁ!‘dé‘fh&nﬂla?'éielsﬁeqte&@l ig abegeched|te the After the
pl astic sheet 6§Mfsiaé hiachedet Qh%&? Pé‘a%i'd‘édlﬁndt Q@aﬁé@QirdLExdc ql:éedwand
Its.two S 0 Ink p

s Ak 55, BB EhER s, AR, FoEealeh Tl A MBS ¢ e
peri met er of thhnfﬁhﬁaﬂﬂhmspaacad1ambddﬁmqﬂtasheetsheEklngwnanIhg sk port 32
NES sl ttn%S QQQmQ@ePUcﬁ!:tEHee‘heR'iSiQ uéH i herygse renpved

| ock the {1l ow of gm hese

RIS iaheStaRVrle

ro AIthough t he
lit HOLENPEi gnql rRVer (the dolgtoasi |y

punctured or rupbdrh B awach hlel puacmred,atpi\eedcpdhl gbh avhberwissd nesoeed| 0SS

from tyhe ink.
t he pouch 14 i

sufficiently t

10

3s

As&q§'m Xo L%o@fcoﬁﬁé’tffcme o[fmi?lﬁ llf} %ﬂé’ht&ééhempbl wat er

|"ust r at ed

embodi nent, the shel®t QE?“E? rafet Eﬁxkh%ﬂlﬁqqﬁﬂ péI PEPERIRS AR ifsRdnWRY

s encl osed In a protective_s

I ao séomaiin iakpeloi hay respaexgidy olintberédkor ruptured
and allows a relatively high amount of watex loss from
the ink. Accordingly, to protect the pouch 14 and to
limit water loss, the pouch 14 is enclosed within a
protective shell 12. 1In the illustrated embodiment, the
shell 12 is made of clarified polypropylene, which is
sufficiently translucent to permit inspection of the ink
within the pouch 14 to determine that an adequate volume
of ink remains for proper operation of the printer. A
thickness of about cone millimeter has been found to
provide robust protection and to prevent unacceptable
water loss from the ink. However, the material and
thickness of the shell may vary .in other embodiments,
The top of the shell 12 has a number of rgised
ribs 70 to facilitate gripping of the shell 12 as it is
inserted in or withdrawn from the docking bay. A
vertical rib 72 projects laterally from each side of the
shell 12. The vertical rib 72 can be received within a
slot (not shown) in the docking bay to provide lateral
support and stability to the ink supply when it is
positioned within the printer. The bottom of the
shell 12 is provided with two circumferential grooves or
recesses 76 which engage two circumferential ribs or
baads 78 formed on a depending perimetrical wall 79 of
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wi thin the pouch 14 to determ ne that an adequate volune of ink remains for
‘proper operation of the printer. A thickness of about one mllineter has
been found to provide robust protection and to prevent unacceptabl e water

|l oss fromthe ink. However, the material and thickness of the shell may
vary in other enbodi nents. The top of the shell 12 has a nunber of
raised ribs 70 to facilitate gripping of the shell 12 as it is inserted in
or withdrawn fr&®é96Re docki ng bay. A verti®at rib 72 projects laterally
fromeach side of the shell 12. The vertical rib 72 can be received within
a slot (not shown) in the docking bay to provide |lateral support and

SCani 1Tty to the nik3uBghy, WNen ddedch RS LhGTEd Midd kel BRaRELETRYS | The

bottom of the s CiTCu rential grooves or
recesses 76 whi dn engage ﬁmb circunferential ribs or beads 78 fornmed on a

depen?Lng Eeri”EtagC?%e“?FEaZﬁhéﬁt ﬁftween t?e ??Fllt%Z and fhe -fi?
e chassis 0 atta e s o, the chassis p fit.
The attachnment CE&REHS dfies ﬁﬂ‘éﬁl %fﬁ&#’ﬁg cR&sTE e é‘ﬁ&?a Bz re%ﬁaabl Y,
be snug enough tssdgirdental aeparhtﬁqﬂ cferheathass bé firom ¢hesshell randt he
shel | and to resigt, ﬁtﬂ%tf Eﬁ%’ ?iovb'ﬁ‘f f; rrﬁd“frrﬁﬁ Eﬂ§|$h§fplﬂr£$utlaetﬁée><| bl e

reservoir deveLﬁE desirabl e that the gttachnent
not form a her nefiexiddg rFéebfVP%ﬁv 4‘?1%315“!?0\?\‘/ P‘ﬁ@’r‘essm?}fevaﬁrr' itht 55t Be®%hel | as
ink is depleted desipdbie thaer yhe raﬂ&MM| nbai fotime preayetie Basl dd t he

shel | generally ;?le ¥R %ﬁ.o hfn@ﬁﬂﬁe EHE %@?ﬂlspa,s ankegative
pressure may devel'op insi t l ow of 1nk fromthe
reservoir. The |@@?kﬁﬁ?@ﬂfnamrtBﬁoEﬁ%F%ﬁ?#ﬁ ﬁFtEB mﬁhﬁ&ﬂkﬂ the, PEREEYT: o
mai ntain a hi gh {wdidl tthenishBlD géeerdialy taedsanai a6 zchevaintyienass from the
| nk. pressure., Otherwise, a negative pressure may develop
inside the shell and inhibit the flow of ink from the
reservoir. 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.

In the illustrated embodiment, the shell 12 and the
flexible pouch 14 which it contains have the capacity to
hold approximately thixty cubic centimeters of ink. The

) shell is approximately 67 millimeters wide, 15
millimeters thick, and 60 millimeters high. The flexible
pouch 14 is sized so as to £ill the shell without undue

~ excess material. Of course, other dimensions and shapes
can also be used depending on the particular needs of a
given printer.

To £fill the device 10, ink can be injected through
the fill port 32. As it is filled, the flexible pouch 14
expands so as to substantially £ill the shell 12. As ink
is being introduced into the pouch, the sealing ball 58

) can be depressed to open the fluid outlet and a partial
vacuum can be applied to the fluid outlet 20. The
partial vacuum at the fluid outlet causes ink from the
pouch 14 to £ill the chamber 36, the conduit 66, and the
bore 56 of the cylindrical boss 54 such that little, if
S any, air remains in contact with the ink. The partial

we
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In the illustrated enbodi nent, the shell 12 and the flexible pouch 14 which
it contains have the capacity to hold approximately thirty cubic

centineters of ink. The shell is approximately 67 mllineters wde, 15
mllimeters thick, and 60 mllimeters high. The flexible pouch 14 is sized
so as to fill the shell w thout undue excess material. O course, other

di mensi ons and shapes can al so be used dependi ng on the particul ar needs of
a given printer.16967 To fill the device 18, -ink can be injected through
the fill port 32. As it is filled, the flexible pouch 14 expands so as to
substantially fill the shell 12. As ink is being i ntroduced into the pouch,

the sealing ball 58 can pressed .open u a a partia
vacuum can be apfRfEy ta@piﬁﬁﬁf Fﬁlﬁh%ué]tué’t fb‘ % é? \?g%dl?u%ﬂgt t he
fluid outl et causjamirrg< froeesshe Poubcthen cfaf:n-ﬂlltah% 'éhmmmlcbéllﬂ-h@g
conduit 66, and the rﬁ;&@i Qf,th gygédgy §@5535§r§¢mahdlﬁa:ahubﬁle | f

any, air remains |n co ct mnth %he [ % ég
- 11 - vacuunth®#iePe oL pery 20 aﬁl & SHRHY e filling

process. To furtagﬁaﬁ¢§jIidn@bethhexnhpsubﬁhdIusnglmledheaphnkﬂ13§4lsan
exhaust port 34 Ls Of’fcgﬂ?qxttootﬁhl %ﬁ?%@p?oo rQ{rénE R tdiaplebE as

the reservoir exBan ce the |n a ball 35 I's press
fit into the fil inkoex Qh?tﬁ?tﬁﬂe9§nﬁl¥he escape of |nk or the entry of air.
O course, there are @§f Vedirdle) @heobhgte mecghoeaacnésodm wdadht o fill

Lhe present K SoRtFLETE 1318 BprReRE A URKAR: LRccegRdtuicsa ||
filling it with Adkpensingideviee. ah'y gqset#r@&ﬁ@&emt thmQTﬁeb?jew ce during
the filling procgssivhble R FAUBANtHEOKhEEre H¥vidiel withi Saxion Fioxidker abl e
prior to filling it with ink. In this way, any gas
trapped within the device during the filling 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
much gas from the device as possible so that bubbles and
the like do not enter the print head or the trailing
tube.
The protective cap 22 is placed on the device 1¢
after the. reservoir is f£illed. The protective cap is
provided with a groove 80 which receives a rib 82 on the
- chassis to attach the cap to the chassis. The cap
carries a lug 84 which plugs the exhaust port 34 to limit
the flow of air into the chassis and reduce water loss
from the ink. A stud 86 extends from each end of the
chassis 16 and is received within an aperture in the
‘cap 22 to aid in aligning the cap and to strengthen the
union between the cap and the chassis. The free ends of
) the studs 86, which extend beyond the apertures of the
cap 22, are preferably deformed after the cap 22 is in
place, for example, by contacting them with a heated
tool, to provide a tamper resistant attachment of the
cap 22 to the chassis 16. Further, the label 24 is glued
H to the sides of the device 10 to hold the shell 12,
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because carbon di oxi de may dissolve in sone inks while air may not. In

general, it is preferable to renove as nuch gas fromthe device as possible
so that bubbles and the like do not enter the print head or the trailing
t ube. The protective cap 22 is placed on the device 10 after the

reservoir is filled. The protective cap is provided with a groove 80 which
receives a rib 82 on the chassis to attach the cap to the chassis. The cap
carries a lug 841e88Th plugs the exhaust- p@t+ 34 to limt the flow of air
into the chassis and reduce water |loss fromthe ink. A stud 86 extends from
each end of the chassis 16 and is received within an aperture in the cap 22

to aid in alignin the ca an to strepgthen the union en the cap and
the chassis. Thecg?l ﬁ@ps?%udg%y W@ﬁggkt engn nd the

apertures of the:.il;hpstziateﬂ erqbbelﬁmeabj ya deftomedd pieesurdcsengitiXe Ori n
pl ace, for exampley.bys SOA! 100ubEEM Y IdhAd12AECTabOD! 1n 1 ifidrde 2

t anper resistant chassl s her, the
| abel 24 is gl ueBhe® Elfﬂ?’%?t@e§h6f lahel gExew deimor Berded PHe AWkl | 12,

- 12 - chassi §nﬁﬁoiwctahm@raagf wiahytﬁé)gﬁnhenlppnp the illustrated

enbodi nent, a hot - nel ress e t

adhere the | abel in ai rﬁﬁﬂ éﬁ gﬁ fﬁgﬁ?ﬁ% p mﬁg$$@%¥€e né&% Fég of f
and inhibits tanpéthny wmiqaﬁemhk%upmb,rudmg froe eaph29ide: t The
illustrated enbodipesy is & @wrdadivhtde acn@r\;exceabam P07 Dren rst@ ng from

each side. The ri | S. an extensign of rib,7 shel

and is received ﬁﬁfﬁfri”f‘}ue"sslr&fzefﬁﬁg 'ﬂ%ﬁhlr’hett kPﬁﬁv'b Vgl nner

simlar to the véecking bay iFpa mannedi simblax ttOhthl beﬁl:);.caheﬂdaﬂnZ has

protrudi ng keys 92 AQEfiRsh ¥ eRehrshdeo Ofed@ap 529Qas%£¥udmfge
keys 92 located on each side of the rib 9%0. One or more
of the keys 92 can be optionally deleted or altered so as
to provide a uhique identification of the par;icular ink
supply by colox or type. Mating keys (not shown),
identifying a particular type or color of ink supply can
be formed in the docking bay. In this manner, a user
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
various colors.
In the embodiment of Figs. 10-11, elements that
correspond to the elements of the embodiment of Figs. 1-9
arxe identified by a 100 series numeral, the last two
digits of which correspond to the two digits of the
corresponding element of the embodiment of Figs. 1-9.
The flapper valve of the embodiment of Figs. 10-11
is identified by reference numeral 142. The flapper
0 valve 142, which is formed of a thin flexible sheet or
lamination, serves to permit the flow of ink thxough an
inlet port 138 in a molded plastic chassis 116 into a
pumping chamber 136 that is defined by the perimetrical
wall 137. The flow of ink through the inlet port 138

5 into the pumping chamber 136 occurs when the pressure in

(¥ ]
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of the keys 92 can be optionally deleted or altered so as to provide a

‘uni que identification of the particular ink supply by color or type. Mating
keys (not shown), identifying a particular type or color of ink supply can
be formed in the docking bay. In this manner, a user cannot inadvertently
insert an ink supply aof the wong type or color into a docking bay. This
arrangenent is particularly advantageous for a nmulti-color printer where
there are adj acerggedocki ng bays for ink-suppties of various col ors. In
t he enbodi nent of Figs. 10-11, elenents that correspond to the el enents of
t he enbodi nent of Figs. 1-9 are identified by a 100 series nuneral, the

| ast two digits of which coryespond to.the two digits of o] ndi ng

el ement of the eﬁfﬁﬁ)(ﬂuﬁ’é’ﬁpgoFﬁ?ﬁg%? 1p6gis ?essrhreh‘?r?a%elpr\?apglégo“t Ee.

enbodi nent of Figfletl@ott 1381 dei ithaed regaref etlem dlappesT xplYa214 s

flapper valve 142, yiy.ohobscLaropd il AsbBbA:  bexidluesigel or 1ami nation,
e I nk t .

serves to permt ow of | rough_an i1 nlet, portf 138 in a nglded
pl astic chassis dhassis 314, pbpPeN FePEdA ensbY ( Pigsed PRIRLIRTT e
perimetrical wald spengl oxe pf THK dpposeghehdeotf ket ppopt 138 into the

punpi ng chanmber 136. occurs when pr ' 1 t

- 13 - t he ptﬁﬁﬁ’rﬁ? @'ﬁgﬁb@?gl%%' Ieg_%s%g{t’e%ahn?ﬁae?spurrees lJlragei'na,Lt ﬁ% Iil?ﬂ et
port 138. In thashowyatdat: gerrespards i@ ¢ensapuekion antk UNSEIRBIP0 t he
adj acent struct Ufge Grebsul@spiacd 166 df JpRi eBbbashénerst Fikgisaseds. In

ot shoan, engagtly FPeeeshRe Shaieresn 88 A3 CoRonubid BBy cEas e [1E

constructi on andlésmdttizon the phesgmes sy &hel Anded Xt 1138 .o Hhed EABRPPEHS

Figs. 1-9. In any,£as6.43M801E RsPACSHANE the bHESa s NGrudtaitecbE18hei S

less than the prgﬁgggleflsahShkg Q&if%”ﬁef%% ’i% eté'éi%&”through the

inlet port 138 into the pumping chamber 136, by gravicy
and/or by pregsure. When the pressure in the pumping
chamber 136 is greater than the pressure in the inlet
port 138, however, which will be the case during a
pumping cyéle of an ink-jet containment and dispensing
device that incorporates.the flapper valve 142, the pump
spring 148 will expand to securely bias the flapper valve
. 142 against the opening of the inlet port 138 into the
pumping chamber 136, thereby blocking the reverse flow of

ink from the pumping chamber 136 into the inlet port 138.

As 1s clear from Figs. 10-11 of the drawing, the pump

spring 148 is axially aligned with the inlet port 136.

3 In the embodiment of Fig. 12, elements that
correspond to the elements of the embodiment of Figs. 1-9
are identified by a 200 series numeral, the last two
digits of which correspond to the corresponding element
of the embodiment of Figs. 1-9.

) The flapper valve of the embodiment of Fig. 12 is
identified by reference numeral 242. The flapper
valve 242, which is formed of a thin flexible sheet or
lamination, serves to permit the flow of ink through an
inlet port 238 in a molded plastic chassis 216 into a

S punping chamber 236 that is defined by a perimetrical
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valve 142 will unseat fromthe adjacent structure of the chassis 116, which
Wwll permt ink to flow through the inlet pprt 138 into the punping chanber
136, by gravity and/or by pressure. Wien the pressure in the punping
chanber 136 is greater than the pressure in the inlet port 138, however,
which will be the case during a punping cycle of an ink-jet containnment and
di spensi ng device that incorporates the flapper valve 142, the punp spring
148 wi || expantlé®®7securely bias the f1 d¥per val ve 142 agai nst the opening
of the inlet port 138 into the punping chanber 136, thereby bl ocking the
reverse flow of ink fromthe punping chanber 136 into the inlet port 138.

As is clear fro Igs..1Q-11 of ,.the draw.n he .p ' 48-1s axially
al i gned with twg]lfm‘é‘f iy oybich °°‘f’?1°""tﬂ%’%‘dtesn§8d?%r§g§fﬂ%xé%§12,
el ements that walled3posfl the embodimertitaf dfiashe lefbodheritherPrES§ure]. 9 are

identified by §,2Pfs S&id 53¢ {P3ledendhoths pFestiixeh iqor respond
to the correspgﬁd?ﬁa @%@ﬁ%ﬁf%gﬁh?hg eégodinent of o The

[ I 9s, . 1-9; .

fl apper val ve &hethBlRFIRRFNEIE of L aﬁi?ﬁﬁ?rpdeﬁFFf?%EP?ﬁFr%ﬁ%gFence
nuneral 242. Thez2f ispper hedtvatakadd uhiche isijheentdsotueturd off Bexi bl e
sheet or lamnatLon,_.s es: t Q. ] LAK it bl et port
238 in a nnlde&hﬁggé?i%I%hzggggggﬁg}%%t%F%gé#ﬁ%5¥%5hcgg%€€r 36,th§? S
defined by a p@rpngpr$gg@ng 248. The opposed end of the pump sSpring, _

wal I, not showaashh6b SKSWrESRmMIEFesOal e fiiieTilatedl aked ndy siownhe
embodi ment of gy cdi et URE BRESSUEE A JE £RHBRLEA Chammer 236 1S
| ess than the 5 sare’ 1 e inlet por . I'n that regard, the flapper
val ve1242 is noressuresplaks’ 46 ofhEhgdpakediment; oft EL85of 122 chaddsi®qY216, it
bei ng resilienidagebi aned therRawsuret ihytie PUMpitgr chgmBds. 23 e sopposed end
gLo&Q? punp spring 248, N9l SHOM C9920RS AT 2Rb Al Bne AP
valve 242 will be biased upwardly to unseat from the
adjacent structure of the chassis 216, which will permit
3 ink to flow through the inlet port 238 into the pumping
' chamber 236, by gravity and/or by pressure. When the
pressure in the pumping chamber 236 is greater than the
pressure in the inlet port 238, however, which will be
the casgse during a pumping cycle of an ink-jet containment
) and dispensing device that incorporates the flappex
valve 242, the flapper 242 will be biased downwardly to
seat against the opening of the inlet port 238 into the
- pumping chamber 236, thereby blocking the reverse flow of
ink from the pumping chamber 236 into the inlet port 238.
S As is clear from Figs. 12 of the drawing, the pump
spring 248 is axially offset with respect to the inlet
port 238. Thus, the flapper valve 242 preferably should
have some inherent spring-like qualities, and the seating
of the flapper valve 242 against the opening from the
0 inlet port 238 into the pumping chamber 236 is preferably
augmentad by requiring that the free end of the flapper
valve 242, that is, the end that seats against the
opening from the inlet port 238 into the pumping
chamber 236, be flexed upwardly, as shown in Fig. 12,
'S In the embodiment of Fig. 13, elements that
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that corresponds in construction and function to the pressure plate 46 of
the enbodi ment of Figs. 1-9. In any case, when the pressure in the punping
chanber 236 is less than the pressure in the inlet port 238, the flapper
valve 242 will be biased upwardly to.unseat fromthe adjacent structure of
the chassis 216, which will permt ink to flow through the inlet port 238
into the punping chanber 236, by gravity and/or by pressure. Wen the
pressure in thel§@86@i ng chamber 236 is gyr¥ater than the pressure in the
inlet port 238, however, which will be the case during a punping cycle of
an ink-jet containnment and dispensing devi ce that incorporates t he fl apper

val ve 242, the fI er 2 d €%¢gn t_qt he
openi ng of the iS E 8?# "Z%AS‘J'I}enteg' gggu?r%%a 1}(.853 t I
bl ocking the r ewesedénbmfi#d by o 36M shEiptnpineyadhakber 1286 tWA o t he

inlet port 238. Agiks SEeél'i:.él{ Q!Bz’i'e@%onézté?ftﬁi‘eléytawﬁgdlébﬁs ReEEHEP! | Ng
248 is axially of set W respect to thﬁ I nl et t 2%8 Thus éhe fl apper
?-%9 rﬁ‘wF))Pé“ Rhg

or
val ve 242 pref eCR5EFSERB r%ﬂh°§ﬁﬂ% Eig ﬁUa} ies, and
t he seating of the fhamcédeaaﬂ;mwchgasmstalmarrqmrpbmgtésomtheléml et

Chat the free offg"sl DRoop Badtet ok coogB6F EWy SURERE 0F, ), ToTai S

that the free e nd that_ seats
agai nst the operﬂlﬁg‘bﬁi“oiﬁﬁhewﬁlifﬁtbtlsp&tiEBBcﬂﬁ%ﬁ e B BREFMEEERCAber 236,
be flexed upwar diagll,anocg8hshtwm ) et cbZresponds ntd heepoodmeenicall Fig. 13,
el ements that ] c folo o the
el enents of the & loa7rrgﬁtth? ?ﬂboaimfng gfeFl%lséntl ]9|5edThe gﬁé% sg%s:as
nunmeral , the | asltnqomoﬁﬁﬁﬁsa%fa%ﬂw'céﬂ%mﬁ} ﬁ‘?@tl aLfat Wbk t s of

the correspondi rgheelinNeBt pot t3vs erﬁ?mdbﬁénﬁa?fffcb‘gfof Ein® through the ded
plastic chassi s 3101 DEorPOLAt F AMLle L RhpBRY " chitbd: A% Tl pkBbiddy f1 0w

into a punping ]
by a floating check ball 342, that seats against the seat

316a in the flow blocking position of the ball 342. The

i ball 342 is normally urged against the seat 316a by a
sealing spring 342a, an end of which bears against the
ball 342 and an opposed end of which is retained by an
end of a pump spring 348. In that regard, the
illustrated end of the pump spring 348 is received on a

) spike 350, which is formed integrally with the chassis

316, the opposed end of the pump spring 348, not shown,
' engaging a pressure plate, also riot shown, that
- corresponds in construction and function to the pressure
plate 46 of the embodiment of Figs. 1-9.

In the embodiment of Fig. 14, elements that
correspond to the elements of the embodiment of Figs. 1-9
are identified by a 400 series numeral, the last two
digits of which correspond to the last two digits of the
corresponding element of the embodiment of Figs. 1-9.

] An ink-jet containment and dispensing device
according to the embodiment of Fig. 14 has a molded
plastic chassis 416 with an inlet port 438 therein, the
chassis 416 having an annular, frustoconical seat 416a in
the inlet port 438. Flow of ink through the inlet

5 port 438 into a pumping chamber 436, which is

wl
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chanber 336, which is circunscribed by a perinetrical wall, not shown, that
‘corresponds to the perinetrical wall 37 of the enbodi nent of Figs. 1-9. The
chassis 316 incorporates an annul ar, frustoconical seat 316a within the
inlet port 338, and one-way flow of ink through the inlet port 338 into the
punpi ng chanber 336 s provided by a floating check ball 342, that seats
agai nst the seat 316a in the flow bl ocking position of the ball 342. The
bal | 342 |S|uﬂ§&ﬁ1y urged agai nst the &gaf 316a by a sealing spring 342a,
an end of which bears against the ball 342 and an opposed end of which is
retained by an end of a punp spring 348. In that regard, the illustrated

end of the PLTR: éﬁiﬁg&ﬁﬂ:& b aeﬁefi/:ﬁéhqrhaa sRnke 856, sidumh thatf or med
integrally wt e ch

SSi S g the o os e e ,pu 348,
not shown, eng@@FFRFRP é e PeYLne 8?93h83n £ $éﬁ'%ﬁ? sﬁgﬁds in
construct i on agf figsulnyv tastbelaeeﬁe&&yag@ranetéa of preventeddbyeat of

Figs. 1-9. £r %ﬁe‘gfbﬁﬁ)ogﬁh@ﬂt big—h H& pé ’it‘ibﬁ tl?ﬁi}‘gttn‘eormqggond to

the elenents o are | en xﬁta 400 series
nuneral, the |Be¥ti4df @ing Bsapkednre %Qﬁ’? &dpund Feughetl?%sit qhoP8EGi ts of
t he correspondang ﬁﬂéﬁﬁﬁﬁe<Haluhe42n@wghgesnthU:sEags41&a9 The balli nk-j et

contai nment an | spepsin e di fen g. 14
has a nol ded p?ﬁgt‘}% e?sg‘-'l S%X%%ﬂ }fl n et ortS§g§ 'H:l% tWj'(ifmﬁh
chassis 416 hakimftan vethimh are ﬂpﬁst&g@dw ddie §§&F 4168 284 thPUMR et port

338 hFl ow of i gkrihgoigd) tdhe iiNhabt POEdd 41l IJH whacRUIPhDgs altenber 436,
Icn 1s

perimetrical méFFV°% ?f qnﬁm?al}hﬁ#z %w?%é%%ﬁh§h% SFﬁt %%é%ﬁgﬁﬁ#%gﬁ by a
of the enbodi meptring 438s which isssegheely B8 tiengidt Féélho’FeWFeﬁPed by a
free-floating EH&CBaPPHuM& I&O§p3.k9n@§|o WigHlidh tilke forhed DotdgxEidyand
adapted to blocitLl Jhalg¥; EQ% Hggtaﬁ)opposed end, not shown,

which engages a pressure plate, also not shown, that

; corresponds in construction and function to the pressure
plate 46 of the embodiment of Figs. 1-9. The ball 442,
thus, is not positively mechanically urged against the
seat 416a, as in the mammer of the ball 342 of the
embodiment of Fig. 13, which is positively mechanically
) urged against the seat 316a by the spring 342a. However,
a higher pressure within the pumping chamber 436 and the
pressure within the inlet port 438 will hydraulically
- urge the ball 442 against the seat 416a, to thereby hlock
the reverse flow of ink from the pumping chamber 436 back
through the inlet port 438 during a pumping cvcle of the
embodiment of the irvenction illustrated in Fig. 14.

In the embodiment of Fig. 15, elements that
correspond to the elements of the embodiment of Figs. 1-9
are identified by a 500 series numeral, the last two

0 digits of which correspond to the last two digits of the
corresponding element of the embodiment of Figs. 1-9.

The embodiment of Fig. 15 is a variation of the
embodiment of Fig. 14, and the variation lies in the
configuration of a portion of the inlet port 538 that is

5 downstream of an annular, frustoconical seat partion 516a

wi
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438 when the ball 442 engages the seat 416a. The ball 442 is free to travel
wthin the inlet port 438, within limts, which are defined by the seat
416a and a punp spring 448, the illustrated end of which limts the travel
of the ball 442 away fromthe seat 416a. The punp spring 448, which is
securely positioned wth respect to the ball 442 by a spi ke 450, which is
formed integrally with the chassis 416, has an opposed end, not shown,

whi ch engages aléPégsure pl ate, also not shown, that corresponds in
construction and function to the pressure plate 46 of the enbodi nent of
Figs. 1-9. The ball 442, thus, is not positively nechanically urged agai nst

the seat 416a, 43 bihiVed @AYk 18f chbEsbs!$1643ueh Hbansobedh mitich Fi g
13, which is posSitive

'y mechanj cal |y _urged agai ns se 316a by the
spring 342a. Hoﬂ@&éﬂ,1%€¢ﬁkﬁﬁﬁd~§Wé§§G?€é%§? }WQH%; %Eﬁﬁrng%gﬁanbe[ 436 and
the pr essEr e W HBZﬁgEh@ath ot iper 63838of the hiyrdresu poral Eyagxgﬁf?édbdl Ih 442
agai nst the seat .416a,_ %0 \ Al Ofipd dm t he
punpi ng chanber VA% BaB{Qu’t’#r.&g{d;ge%*t ?é%ﬁ?‘%ﬁ%ﬁﬁix s%hre?%g % é)urq)i ng .cycl e
of theienbodi medongftudenahleextending sipasiph Forgyide,the travyel pf,
enbodi ment of Fighe H311€5£IELE St NaFreosELSPNhdar BhEachadentsheof the

P di grts of wHHEHUEBRP otk chdaber Bop B¥pPe vt it P tspdibateial o o
el ement of the eheodindentpeft Fifs thangin che Rrwnahre@mBREEEPNFF3P2/15 is a
variation of the)geRodbaget it H HumbingaBhadher e &hia@nibi @efimed gy
Con 947t o0, O BRI RLeS] 1S | AEEL RS, Sl Wk cdpblsbosan e on
- 17 - in a rabedpérphesricakiveldi 87506, thectmbisliiente 8 PoF%i obrdei ng
identified by refi0ReCoRUfks Preridite DECLHOWHSS EBHIOLWeOBrES8a Of the
'nlet port 538 'éé :&8%59egraa of the downstream portion 538a of the
inlet port 538 is larger than the corresponding portion
3 of the inlet port 438 of the embodiment of Fig. 14, thus
increasing the rxate of ink flow through the inlet port
5§38 for a small distance of liftoff of the ball 542 from
the seat S16a. Further, the ball 542 will seat against
the seat 516a more quickly when the chamber 536 is
0 pressurized because of the greater area of the downstream
portion S38a of the inlet port 538. In any case, the
travel of the ball 542 within the inlet port 538 is
- limited by the presence of a pump spring 548, which is
similar to the pump spring 448 of the embodiment of Fig.
5 14 and is retained by a spike 550 that is formed _
integrally with the chassis 516, in the manner that the
pump spfing 448 of the embodiment of Fig. 14 is held in
place by the spike 450.
In the embodiment of Fig. 16, elements that
0 correspond to the elements of the embodiment of Figs. 1-9
are identifjed by a €00 series numeral, the last two
digits of which correspond to the last two digits of the
corresponding element of the embodiment of Figs. 1-39.
The embodiment of Fig. 16 may be considered to be a
15 variation of the embodiment of Figs. 10 and 11. In that
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with a plurality of circunferentially spaced apart and | ongitudinally
‘extending ribs 538b to guide the travel of the ball 542 as it lifts off the
seat 516a under the influence of a higher pressure in an upstream portion
of the inlet port 538 than in the downstream portion 538a, which | eads into
a punping chanber 536 .that is defined by a perinetrical wall, not shown,
that which corresponds to the perinetrical wall 37 of the enbodi nent of
Figs. 1-9. Becaux@9&f the presence of thelBibs 538b, the cross- sectiona
area of the downstream portion 538a of the inlet port 538 is |larger than

t he correspondi ng portion of the I nl et port 438 of the enbodi nent of Fig.

14, thus increasin e ra LQUgh,Ehe i for a
smal | di stance of® %‘?‘{]Oﬁn Eg?)e aﬂlé f?rsg% }1% sea'{;gl?le a. 1tI%u?tgﬁer t he
bal | 542 will sechassfsd s hiag sea;anteapcm;r é%ﬂemg&%ﬂ% igkakhBer 536
|'s pressurized beg gxgsﬂaé&fetth'i%ughe%@é @r;ﬁﬁn;ﬁfn t BRasipenséIEaMiden ien 538a

of the inlet port

8 n an of t e ball, 542 wthin the
inlet port 538 |§ef}?ﬁ4e§¥&/£ﬁﬁg FE@%%é"ag}i'a“BE W1 P Ea8, which is
similar to the pospréspomis é@Bth& péeim&ﬁxxba&ewalbeFlgﬁ the &mbodimeBtai ned

by a spi ke 550 t negr V. LWNeeC S é%@, tije the
manner that the E %%ﬁ§u£&i 44& %f tﬁﬁé T ﬁ%n?fogaﬁ éﬁr s held in

pl ace by the spi knlagmort 63§ ﬂnﬁﬁetbﬁtﬁﬁ‘l‘m chpmpey 5

1se|eg&?éa¥99 PKat

correspond to thg gigfmyurvgﬂt4bbewambndhésﬂﬁ aghlﬁsgsanlaﬁhu&ar|sﬁamt|f|ed by

a 600 series nuggig r?ét}:ehé ?%tasts‘ﬁ'?egig"s%rp s%g C?ﬁrﬁ?é’%lgnéﬁgt he Iast

two digits of t nent odi nment

The enbodi nent ofhaple %@g Sﬁsréﬁﬁeﬂfﬁﬁfuﬁg an, ohe inifF
enbodi nent of Flggg 1£bﬁuukahbld ndubthg a pumping cycle of the 1nk

18 - regard, in g ?‘g{m’-%, tg. ﬁgngi%‘ i @ggegngg,@&gf&@asm S 616

has an inlet porfog

chassis 616 Whlle a pump spring 648 is provided in

alignment with the inlet port 638, the chassis 616 is
j provided with ribs 616b that limit the contact between

the pump spring 648 and the flat valve 642 to contact

W

after the flat valve 642 has lifted from the seat 6l6a by
a predetermined distance. The axial extent of the ribs
616b can be varied to provide for an adjustable float of
the flat valve 642, as required to optimize its response
time to changes in the pressure difference between the
pressure in the inlet port 638 and the pressure in the
pumping chamber 636.

In the embodiment of Fig. 17, elements that
‘correspond to the elements of the embodiment of Figs. 1-9
are identified by a 700 series numeral, the last two
digits of which correspond to the last two digits of the
corresponding element of the embodiment of Figs. 1-9.

In the embodiment of Fig. 17, one-way flow of ink
through an inlet 738 of a molded plastic chassis 716 into
a pumping chamber 736, which is defined by a perimetrical
wall, not shown, that corresponds to the perimetrical
wall 37 of the embodiment of Figs. 1-9, is ensured by a
molded plastic, flexible member 742. The member 742 has
an annular, frustoconical surface 742a that engages an
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fl ow theret hrough into a punpi ng chanber 636, which is defined by a
perinmetrical wall, not shown, that corresponds to the perinetrical wall 37
of the enbodi nent shown in Figs. 1-9. One-way flow of ink through the inlet
port 638 into the punping chanber 636 is ensured by a flat valve 642, which
seats against an annular seat 616a of the chassis 616 when pressure in the
punpi ng chanber 636 is higher than pressu 8 in the inlet port 638, for
exanpl e, during %F%ﬁ%ping cycle of the Fné cont ai nnent and di spensi ng
device that incorporates chassis 616. Wile a punp spring 648 is provided
in alignment with the inlet port 638, the chassis 616 is provided with ribs

616b that |inmit 306,600t FchseebvReFal AWM 68PHE NEhE Aéhawd ot he6f WRanval ve
642 to contact after the fla valve_642}£%%e%i25§d£fron1the eat 616a by a
h i

predet er ni ned di BYSARFS e thRi BYORIASE f 3 BRI A0%e varied to
provide for an apfesgwtd dnf that inlet hpooAfd a3svafoe éxdd@nples reguinged to

optimze its res i o_gh es.1 : u o bet ween
the pressure in §§ﬁ§¥ﬁ#(ﬁy%£§rP§6§§ga§ﬂé?ﬁ%ﬁgﬁgégﬁgeéﬁéfgﬁégﬁﬁ?QQ ng chamber
636. | n t hedevisglithast iororporanes qhassdht 216 hatHewavedsp¥H8™t o t he

el enents of the gpdsaslirerin eheFifbet Ipdkrtarme dengréaedr han FR@ssarees

nuneral, the lasj_t di.gi_t.s. .of | ch r ond the, | ast ILgits of
t he correspondin§n6¥€ ﬁﬁmﬁigtﬁgg@%%Bdﬁﬁénﬁigfmﬁpég? ?g%légﬁ éfg%ng§g%
enbodi nent of Fi ghe Iumpimg Gapmbedw? - itk kifcodsh awrfaget74238£8PMa nol ded
plasti tc _chalssi sl \lmé éut&tfa@ puztai 86d chiediayy Z%@miwhilﬁh ts m:fwt risadolbyhal o
perimetrical wa not  sho cofL esponds e el nical wa

of the enbodinenPﬁTﬁfhﬂgébaM%?§,g?é'eﬁé?ﬁeﬁ%ﬂ&?‘aggﬁl %dgégééyﬁe ? flexible
menber 742. The pesikiord wikh zaspetlto the ghessdai T8 Mwurimsertinga t hat

engages an it over a spike 750, which is formedl®ntegrally with the
| | chassis 716, and by resiliently biasing the member 742
against the chassis 716 by a pump spring 748, which 'is
also retained on the spike 750. The member 742 has an
undercut portion 742b, which serves as a hinge for the
flexing of the member 742 into and out of the pumping
chamber 736, and the thickness and width of the undercut
portion 742b can be adjusted to optimize the spring rate
at which the member 742 seats and unseats due to changes
in the pressure difference between the pumping
chamber 736 and the inlet port 738.
- In the embodiment of Fig. 18, elements that
correspond to the elements of the embodiment of Figs. 1-9
) are identified by an 800 series numeral, the last two
digits of which corxrespond to the last two digits of the
corresponding element of the embodiment of Figs. 1-9.
In the embodiment of Fig. 18, a ball 842 is
positioned within an inlet port 838 of a melded plastic
) chassis B16 to limit the flow of ink through the inlet
port 838 to flow into a pumping chamber 836, which is
defined by a perimetrical wall, not shown, that
corresponds to the perimetrical wall 37 of the embodiment
of Figs. 1-9. The chassis 816 has an annular,
S frustoconical surface 8l6a against which the ball 842
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annul ar, frustoconical seat 716a of the chassis 716 when pressure in the
punpi ng chanber 736 is higher than pressure in the inlet port 738, for:
exanpl e, during a punping cycle of the ink contai nnent and di spensi ng
device that incorporates chassis 716. However, when pressure in the inlet
port 738 is greater than pressure in the punping chanber 736, the menber
742 can flex into the punping chanber 736, to |ift its surface 742a from
~the surface 716a1§ﬂﬂ7thereby permt ink 3% Fow i nto the punpi ng. chamnber
736. The nmenber 742 is positively positioned with respect to the chassis
716 by inserting it over a spike 750, which is fornmed integrally with the

h [ 716, d | 4
chassis 716, andepc£ Sahdd SAE! krbbestd N elRiber 42800 nelatiste chassi o

so retained on the spik The
menber 742 has anhermeaﬁnrqoém tba Jmh%t Rititc P 3Se LPeBTHYS Crﬂi’g' P t he
flexing of the npglefudging HHamdae oué mcn h.ea. amcb&n@erpdﬂﬁ 83&nd t he
t hi ckness and wi df h ©of the under.c rti C
optim ze the serf\ﬁnr%tf% %ﬁe”'\ﬂ’fﬁi‘hgf‘hgg %% sgg gazgi#é eal s due to
changes i n the pthespressiifd dmetbe pnmpmm91Qhﬁmhﬁanﬁﬁg ehankrkl 243 and the
inlet port 738. will @ aﬂséab.e f%ap@haegar@ic&lnsaLB,noebemntStﬁélaﬁlmufespond

Sori os numeral . SRS PRRR Kh, KRG BOBF RRF CHAch e BATH g TrHeRapy

digits of the correspondlng el ement of the enbodi nent of Figs. 1-9. In

the enmbodi ment of Fi gy, ) %4€hé5bm'é4mﬁcthw ahe gALédl et port
838 of a nol ded plastlc gha\):%@tf limt t |QW ink t rouhthe

inlet port 838 t®OFFofRP ntH LHERG hy 2hEhpE® 13N pRAGRYT Yy a
perinetyical wal lgerfes GﬁOMwwaﬂduy:peoﬁeespm@dsaHSJ&ﬂﬂb p@rnhetrlcal wal | 37

of the embodiment ]p%sfgg% 6.1 t%e T:Q‘ilcﬁi‘gsb% ﬁ%enfﬁr%l@nﬁlﬂﬁérthe inlet
frustoconical surface I nst whi ¢
- 20 - port 838 by a pressed fit. The tabs Blsb of the
chassis 816 are formed in an upstanding, annu}ar,
frustoconical portion B8l6c of the chassis 816. Because
3 of the frustoconical configuration of the portion 816c of
the chassis 816, the outer surface of the portion 81éc
has a taper that facilitates the stripping of the
chassis 816 from the mold and core used in the molding of
the chassis 816.
0 The liquid containment and dispensing device of the
various embodiments of the present invention has peen
- specifically described as a device for containing and
dispensing a supply of printing ink in an ink-jet princer
as the preferred embodiment of the invention. However,
5 ic is also contemplaced that the present invention can
easily be adapted to the containment and dispensing of
other Newtonian (low viscosity) liquids. .
_ Although the best mode contemplated by the inventor
for carrying out the pfesent invention as of the filing
0 date hereof has been shown and described herein, it will
be apparenn'td_those skilled in the art that suitable
modifications, variations, and equivalents may be made
without departing from the scope of the invention, such
scope being limited solely by the terms of the following
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seats when the pressure in the chanber 836 is higher than the pressure in
the inlet port 838 to prevent flow fromthe punping chanber 836 back
through the inlet port 838. Wen the pressure in the inlet port 838 is

hi gher than the pressure in the punping chanber 836, the ball 842 w |
unseat fromthe surface 816a, to permit the flow of ink fromthe inlet port
838 into the pquin chanber 836. The novenent of the ball 842
within the inlet ﬁﬁéﬁ: 838 is limted by'azéifcunferentially spaced- apart
series of inwardly projecting tabs 816b of the chassis 816, the ball 842
being insertable into the inlet port 838 by a pressed fit. The tabs 816b of
the chassis 816 . £ O, ! i n frustoconi cal portion
816¢c of the chasﬁ%lﬁgmgggguggg%?%tﬁlq} P‘%?f%cgﬁ%% f'confi guration of the
portion 816¢c of the chassis 816, the outer surface of the portion 816c¢c has
a taper that facilitates the stripping of the chassis 816 fromthe nold and
core used i-n the nolding of the chassis 816. The |iquid contai nnent
and di spensi ng device of the various enbodi nents of the present invention
has been specifically described as a device for containing and di spensing a
supply of printing ink in an ink-jet printer as the preferred enbodi nent of
the invention. However, it is also contenplated that the present invention
can easily be adapted to the contai nnent and di spensi ng of other Newt oni an
(low viscosity) |iquids. Al t hough the best node contenpl ated by the
inventor for carrying out the present invention as of the filing date

her eof has been shown and described herein, it will be apparent to those
skilled in the art that suitable nodifications, variations, and equival ents
may be made wi thout departing fromthe scope of the invention, such scope
being limted solely by the terns of the follow ng :
REPLACEMENT SHEET
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=2122 - ola Vn;a?n?st ?:Iea! ﬁgg! eau vill. ent ?nt gelr ?ng d, IHJII“M"""HHHIMHHI di spensi ng

device having a rigid, generally cup-shaped outer* It wiMt hsan* open end,
nol ded pl astic chassis secured to the open end of the sheII, t he chassis
havi ng a punping mechanismwth a liquid outlet therefrom a flexible pouch
havi ng an open end and a closed end, the closed end being positioned within
the shell and ti{esémpen end being in |igukd eomuni cation with the punping
mechani sm a check val ve separating the flexible pouch fromthe punping
mechani smand permtting liquid flow fromthe flexible pouch into the
punpi ng mechani sm whj I e preventing liquid flow fromthe punping mechani sm
into the erX|bﬂbﬂ%éUbﬁuﬁéﬂgaspense liquid fromthe punpi ng nmechani sm
through the |iquid outletin ahanquieréaremh inmenhaandodrpansimgorevheecheck
val ve is heat-s ch I awAERnAnand

8 £%5§%% (#4¥3d B%?éfally\ﬂgg_s%a pbal H@tdd gl

di spensi ng devic ein the anfk valve is in the

form of a3pl anaPP%rﬁRSi faor“&?ééeflrﬁ?ﬁ%tlfq shagsdsnieerred SR ResPPRRg- 1 i ke
qualitiesy end3of ANd EHed 1G00hai ¢y i@ vdhs pa nsumui rde wiechaadswor di ng

to Gaim % wher et 0 521 £ ol AN, FEIDBK A PY E1 ORsEIE AR Habing"

an open end and a closed end, the closed end being

7 positioned within the shell and the open end being in

B liquid communication with the pumping mechanism, a check

9 valve separating the flexible pouch from the pumping
10 mechanism and permitting liquid flow from the flexible
11 pouch into the pumping mechanism while preventing ligquid
12 flow from the pumping mechanism into the flexible pouch
13 to dispense liquid from the pumping mechanism.through the
14 liguid outlet, characterized in that no portion of the

15 check valve is heat-staked to the chassis.

1 2. A liquid containment and dispensing devica

2 according to Claim 1 wherein the check valve is in the

3 form of a planar member formed from a flexible material

4 with spring-like qualities.

1 - 3. . A liquid containment and dispensing device

2 according to Claim 2 wherein said planar member has a

3 portion that overlies an opening in said chassis.

1 4. A liquid containment and dispensing device

2 according to Claim 3 and further comprising: spring

3 means for biasing a portion of said planar member against

4 sald chassis.

1 S. A liquid containment and dispensing device

2 according to Claim 4 wherein said spring means acts

3 against said planaxr member in alignment with said opening

4 in said chassis.
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4. A liquid containment and di spensing dEVIO i m3 and
further conprising: spring neans for b| aS| ng e”"l“, "l"’mmlm;mm IOI anar
menber agai nst said chassis. : l'iquid centel mert and di spensing
device according to Claim4 wherein sald spring means acts agai nst said

pl anar nmenber in alignment with said opening in said chassis.

6. A liquid containment and di spensing device according to Caim4 wherein
sai d spring menbké96€tts agai nst said pl an@ menber out of alignment with
sai d openi ng. 7. Aliquid containment and di spensing device
according to Caim1 wherein said check valve is in the formof a ball that
seats agai nst an annul ar seat surrounding an inlet opening in the chassis
that | eads to said punping nmechani sm 8. Aliquid containnment and
di spensi ng device according to aim7 and further conprising: spring means

resiliently biasing sgid BahljquR80coRELORNBIY aWat Bi §péds At dedriceeat .

2 according to Claim 4 wherein said spring member acts
3 against said planar member out of alignment with said
4 opening. '
1 7. A liguid containment and dispensing device
2 according to Claim 1 wherein said check valve is in the
3 form of a ball that seats against an annular seat
4 surrounding an inlet opening in the chassis that leads tc¢
5 said pumping mechanism.
1 8. A liquid containment and dispensing device
2 according to Claim 7 and further comprising: ' spring
3 means resiliently biasing said ball into engagement with
4 said annular seat.
1 9. A liquid containment and dispensing device
2 accoxrding to Claim 1 wherein said check valve is a
3 flexible molded plastic member, said molded plastic
4 member having a portion with an annular frusctoconical
§ - surface that engages an annular frustoconical surface of
6 gaid chassis when said molded plastic member is
7 positioned to block the flow of ink from the pumping
8 mechanism to the flexible pouch; and further comprising:
9 spring means engaging said molded plastic
10 member at a location away from the location of the
11 annular, frustoconical surface of said molded plastic
12 member and resiliently biasing said molded plastic member
13 into engagement with saild chassis.
1 10. A method of providing for one-way flow of
2 liquid from a pouch through a pumping mechanism of a
3 chaseis of a liquid containment and dispensing device,
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9. A liquid containnment and di spensi ng device g jim 1 wherein
sai d check valve is a flexible nolded plastic nmmmllglﬂimnﬁd plastic
menber having a portion with an annul ar frustoconi cal sur¥ ase t#hat engages
an annul ar frustoconi cal surface of said chassis when said nolded plastic
menber is positioned to block the flow of ink fromthe punping nechanismto
the flexible poyg?gvand further conprising: . spring nmeans engagi ng
said nol ded plastic nmenber at a |location away fromthe | ocation of the
annul ar, frustoconical surface of said nolded plastic nenber and
resiliently biasing said nolded plastic nmenber into engagenent with said
chassis. 4 tRE. cHrgEichdvahgpanvitliety goat dnelbqyid | commainilcagibd from a
pouch t hrqugh i ani i i QL i;nment and
di spensi ng’ dev;a'(":'g%'rm}hnEg ﬂgﬁ% Qhﬁ”]:ﬂé &"%B’Sgs m%cBBni‘s&, %%wﬁ%% chassi s
havi ng anéi nl et cpaPXisinds qui d conmuni cation with the pouch and the punping
o T s ot SR plaras s T v
menber wi thin chassj s i.,n_aligpnen the inlet por (o]} ow
fromthe Burrpi nfjg‘ﬁ%?ﬂ‘%ehi (?]tlﬁé’mﬁggcﬂl%‘grrepr‘@g?ﬁr BOFh ?%eb]pclﬁgﬁ)lqlr} Ymenber s
hi gher- t hd@n pr efxomethé tthimpingedpvict, b popouch when rpressure ipakhe being
heat - stakgd 10 bOfpChRSWnber is higher than pressure within the pouch,

11 no portion of the planar valve being heat-staked to the
12 chassis. ' '
_— o
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