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TO SHOCK! LOADS 78 to Rel ated Application
Thi s appli A awmg('%ﬂd aghl A e the . : i nvent i on
di.scl osed E’Stﬁ’?ﬁdl n@a&gd p'atpegﬁd a:ppl i cation Serial No. -
08/ 429, 987, an appflbdtlun .u—ﬁkefh |amh named as a joint inventor.
Field of the Invent*6Ré This invehtion relates to a liquid
containment 10 . device with a self-contained punp for dispensing |iquid
in small doses of a predeterm ned volune. Mre particularly, this

I nvention relates to a repl aceabl e cont ai nnent device of the
foregoi ng character which i ' N~ i ks et pri for
containing a supply of 15 ° F T _ 14 ﬂiﬁﬁ?w%? i€ printing
ink to a printing hegery M i S t ai ned
punp. Background ano p T TNVE h 20
A pending U.S. patent appllcatlon flled by Bruce ' Cowger and Nor nan
Pawl owski, Jr. for 2 t dd Bbedichokorbuppl y For An | nk-Jet

Printer," descri bes Ts l@.Eaég&Plé’s fcﬁ geagojlepﬁg%e MGt ot tﬁgt%lge -

separate . fromthe pri éP . can ceq upon
enptying of the |nk"§Yﬁ3‘b‘I";P"wdt‘-l’?6&PsFﬂ %é&fpﬁédiéﬁl‘éc% patent aPRé-‘-W!FmIEr

ink pen. The ink sup@i'yabfbld hasgkapesst d an applichk fon Pa QMichPR! h& kARl

I ncor porates a sel ont d punpi ng device for dispensing ink
froma punping chan%g 4 fB{H% lnvgﬁa"ﬁescrlbes as an enbodi nent of such a

punpi ng device, 30 a bellows punp. However, a bellows punp requires a
relatively |arge extpsiedb S whHeataveht forgem -rigid
This invention relates to a liquid containment
10 device with a self-contained pump for dispensing ligquid
in small doses of a predetermined volume. More
particularly, this invention relates to a replaceable
containment device of the foregoing character which is
useful in an ink-jet printer for containing a supply of

15 printing ink and for dispensing the printing ink to a
printing head upon the actuation of the self-contained
pump.

_ Qun rief Description o vention
20 A pending U.S. patent application filed by Bruce

Cowgexr and Norman Pawlowski, Jr. for an invention
entitled "Ink Supply For An Ink-Jet Printer,* describes
an ink supply for an ink-jet printer that is separate
from the printer ink pen, and can be replaced upon the
25 emptying of the ink supply without the need to replace
the printer ink pen. The ink supply of the aforesaid
U.S8. patent application incorporates a self-contained
pumping device for dispensing ink from a pumping chamber,
and describes, as an embodiment of such a pumping device,
30 a bellows pump. However, a bellows pump requires a
relatively large extended surface of a semi-rigid
material, such as a polymeric material, and is subject to
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material, such as a polyneric material, and is subject to

-2- a relatively high rate of oxygen and noi sture transfer

through the material of the bellows. This oxygen and/ or noi sture
transfer can result in the degradation of the ink within the ink

supply, especially in-a printer that 5 I's used only infrequently.

Further, the bellows is subject to | eakage at the location of its
attachnent to anot her portion of the ink supply. According to the

af or esai d pendi ng 48988 patent applicati on=Serrtal No. 08/429, 987,

t hese and ot her problens associated with 10 the use of a bellows can be

avoi ded by the use of a punping devi ce having arigid perinetrical

wal |, pref er t th t he assocjated chassis
structure of the %h%ggétg éf?“hﬁé% %QF égr?yY°%ﬁ i mas ure iR Sfenver
that is noveabl e whcrnug %@nﬁml@hanﬁerhqsoﬂllth n&Hibyoxygen iagidd owal |

to pressurize ink wﬂqhheet@pansfer caRUPRERE: Chardgr deailgdétié@@ :%ﬁ

moi sture and oxygen r eat sealed td an
perinetrical ink,giphin %‘ d'l‘l‘ﬂ‘l ﬁHBBngypa‘?*'tWa:}Sréf 3Bet| 9’Fh‘b“t‘hé'—hﬁﬁrrp| ng
menber. 20 S isAmnsedkoslyppinfragoentliyng tRurtherqf cheshelldwss igoat ent

appl i cation Serialg 'Nﬂec@séé %a?é%eaht?otﬂélslc?c&‘%%r el Yrs act c%é'&%ped

outer shell of a falrl meric teria

material wth trar‘?é’l%'*@@ﬁtp ztidn ‘ﬁr Sh&r tie sSyRPIyer chﬁgb’é%t"r%rf-l'tﬁ the
contents thereof, sZoresatdli pindinguyes.t pacatd aipplirdcpont setifl f | exi bl e,

i nk- cont aiyy n@a??ﬁ'?%37Th%ﬁ%'ége£n&h§ll.lléﬁﬂ' }r%%ﬂ?ﬁgl |=1¥sociated w;tét

rectangul ar in cross-sect ry |
si des and ak®opposd® H&ProgfaJ@ﬂ}°§ﬁoPFnsb%k§W°1ded by the Bﬁﬁf?%u*atlon of
the shell being dgiuepingededicd havitg a degigparinmecdaeklngasiation of the

printer into mhi(”%ﬂé?%raalg foé&gﬁ iﬂggb¥ii§%téi#h h@§%rgggi%@8@ éﬁaééisin

posi tion for ensing
arrangenent , StINCCHES ‘b%éwq G-Eihdstlﬁpblév oty abllén@arénca%ires t he i nk-
contai ni ng pouch \ympiiAgam&e MiaitCak hooeEo VG5 hSind@Spumping chamber

15 defined by the rigid wall to pressurize ink within the

pumping chamber, and a flexible moisture and oxyger.
barrier film heat sealed to an edge of the perimetrical
wall in a continuous pattern and overly;ng the pumping
member.
20 An ink supply according to the aforesaid U.S. patent
application Serial No. 08/429,987 also has a generally
cup-shaped outer shell of a fairly rigid polymeric '
material, preferably a material with translucent
properties to permit inspection of the contents thereof,
28 which is used to contain and protect a f£lexible, ink-
containing pouch. The outer shell is generally
rectangular in cross-section, with an opposed pair of
very long sides and an opposed pair of very short sides,
" the configuration of the shell being determined by the
30 design of a docking scation of the printer inte which the
ink supply is to be inserted when it is in position for
the dispensing of ink therefrom. In such an arrangement,
it has been found to be desirable to encircle the ink-
containing pouch within a perimetrical frame whose sides
3s have gufficient rigidity to protect the ink-containing
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35 : have sufficient rigidity to protect the ink-containing

REPLACEMENT SHEET 3 pouch
frominpact and shock Ioads The perinetrical frame, however,
occupi es space within the outer shell unl ess the frane and shell are
so designed, in accordance with the present invention, that portions
of the legs of 5 tgs frame project into, or through, adjacent portions
of the outer SREFP In an~i Ak~ supply according to the

af oresai d pendi ng U S. patent application Serial No. 08/429, 987,
there is al so prOV|ded a chassis to be affixed to the open end of 10
the shell. This ch C #H@ES at th pply
and has a fluid outlet for 'S en5|ngﬁ°§&ngbég"' %EP PerlT%gQ&é%é

supply, nust be secJ?@&“to ?T@Y%ﬂnﬂqccPﬁles SPﬁC%ﬂNﬂ#ﬂ&“W&?‘tﬁeke#tshﬁkhmn be
readi Iy accidental | ynless theli Bengaged hhélfﬁéfﬁnsﬁ5d&sﬁgﬁuht £E Hr¥riatke

i Sangagenent of -amy S FRE B erarh SAgpRELEA g RS SoRE oR ene tags o,

shel |, the cha&sis &he framepro¥actmiohe, or throuashedjarenhasotemst efnd

useful to insert botpet BELer shellchassi s and the cap |nto the shell, with
the chassis 20 captu ed bet en t e caF X g . a di An
i nk supply according to tHhe®afd §§P8 pefds ?Eﬁkng O Thegafgresajd pending

application Serial NoS.0pades; Fgplicebion Seridhdur.pdRd4es, 882athereais
conpl ex configurati %ﬁ.sbhﬁfzwﬁed a cha§§§§r€6’ Sé’ éﬂﬁﬂ@ ¥BBERE et of

after the chassis an exi bl e pouch, which is attac ed to the

chassis, is 9 uFEﬁlt‘o t'ﬁb"ssﬁgfa?st\fth“ Yeh MORERHI EBRRNPP hithened
within the shell. Bemkusepplytduﬁ(hampheiluydodudﬂut Eayr, the dispensﬂng of

preferably formed i %ﬁgt%:tytw ﬁks'sngb?yp'ag@: fﬁé)@ecured t@ 2R

material by injection nol %? % case t 1s pref erre at the
attachnent of the c&¥fo2tH ehdt tcfaaReE ?ﬁe?%ﬁﬂi%y pesidentpl XMM ch
requires a rel ati veldisengaged hilggredfegmees o xmsuﬂaneﬁbyhboksuzhxmpaan:hnent

I't has now ;g baeRakoungst *}@Ji,nt'a'inf'ilﬂ 'Pésﬂ@ﬂdé Wot B 883581 s buried
in the shell betwee the cap and the sh e?
isengagement of any of the elements of the ink supply.

namely the shell, the chassis and the cap, from one
another, it has been found useful to insert both the
chassis and the cap into the shell, with the chassis

20 captured between the cap and the shell.

An ink supply according to the aforesaid pending

U.S. patent application Serial No. 08/429,987 also
incorporates a cap of a complex configuration that is
secured to the polymeric chassis, after the chassis and

2% the flexible pouch, which is attached to the chassis, is
secured to the shell with the flexible pouch contained
within the shell. Because of the complexity of the cap,
it is preferably formed integrally in a single piece from
a polymeric material by injection molding. In any case,

30 it is preferred that the attachment of the cap to the
chassis be tamper resistant, which requires a xelatively
high degree of permanency to such attachment. It has now
been found that, in an ink supply with a chassis buriea
in the shell between the cap and the shell, it is

35 beneficial to sonically weld the cap to the shell, and

—_—
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35 : beneficial to sonically meld the cap to the shell, and

REPLACEMENT SHEET _4- this can
be done by providing the cap with one or nore | edges, which act as
energy users. Accordingly, it is an object of the present
invention to provide an inproved liquid containing and 5 di-spensi ng
device. Mire partiéyg arly, it is an object of the present invention
to provide an inpr ® devi ce of t he ﬁoreg0|ng character that is
useful in containing and di spensing ink in an ink-jet printer.

It is also an object of the present invention to 10 provide a liquid
cont ai nnent and di laROLEE, volunmesric

ef ficiency. Mre tzgﬁq%upafgzaéﬁ W tp*}ov;dm%aﬂ% ec qphgnﬁr% efit e

i nvention to proviR&9g§, wWat |ﬂﬁ?dﬁb&"&€gYC@5%ﬁﬁihe foregO|ng charact er
that is useful i nccondamgﬁmen&ndsdaﬁpeﬁ§¢ég)dﬂ1&hhnp§gsggg j et

printer. 15 b th I £58) vention to
provide a printi ng | r?bkcgﬁtg%ﬁﬁeﬁ{l%n & SB%?I ‘%glo gongamn?%\ﬁrﬁig
i nproved r esP st ancH-aPENERBE BRI ReNt Moret nertlwlalellyerrem §st aeralufeam odr
shock or inpact | aamk present invendion %oabﬁevf’d\a% Sforel el Nge Vi &S YE

i nvention to 20 | n]%'r ?}Sltgﬁai?%grcﬁ#ﬁr}%s? on}_s usnEfnu}-_lorairﬁdcgl spensi n% ((diew ce

wi th good tanper at’|
under st andi ng of tdi&pgnsdedt inkhign@nonnk-jet paimtdrhe obj ects ther eof ,

attention is directed e §5ealsq an ol5aENGE 30Kk hadaak! Opi-on hod

description éhereo ﬁ 4; ail ed des ptlon 0 he, pre erred
enbodi ment provifs Fnbb?ﬂﬁ r?°ﬁ§ﬁan8th%P 189a ggice with
Brief Descriptionasf inpgobedwelgpmetric efficidnagy. J_Mqreapardbcwiawiyﬁ ia

| qui d contai nent; aBg aBject %@&%Sb%sﬂﬁwﬁgv&&% 39 pkQv 2 &ftpOdI mENt

of the pr esent |ngeg IS a an expl oded vi ew
of the device of Bg¥rove evﬁFe of the f°r39?42P eharacteg| Hhay; Ry uFetnle

device of Figs. 1imndoBtaining and dispensing ink in an ink-jet printer.
1s It is also an object of the present invention to
provide a printing ink containment and dispensing device
having improved resistance to disengagement of the
elements thereof under shock or impact load.

It is also an object of the present invention to

20 provide a printing ink containment and dispensing device
with good tamper indicating properties.

For a further undexrstanding of the present invention
and the objects thereof, attention is directed to the
drawing and the following brief description thereof, to

25 the detailed description of the preferred embodiment of
the invention, and to the appended claims.

rief tion " rawi
Fig. 1 is a side view of a liquid containment and
30 dispensing device according to an embodiment of the
present invention;
Fig. 2 is a an exploded view of the device of Fig.

1;
Fig. 3 is a plan view of the device of Figs. 1 and 2
35 taken on line 3-3 of Fig. 1;
\_'\‘_\*\__\
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35 . taken on line 3-3 of Fig. 1;

-5- Fig. 4 is a plan view of a conponent of the device

of Figs. 1-3 taken on line 4-4 of Fig. 5 Fig. 5is a side view
of the component of Fig. 4; Fig. 6 is a plan view of the
conponent of Figs. 4 5. 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
and at an enlarged 3636#&; Fig. 8 $§s-a fragnentary expl oded vi ew
of a portion of the device of Figs. 1-7; 10 Fig. 9is a
fragnentary view simlar to Fig. 8 showi ng the elenents of Fig. 8 in
assenbl ed rel ationship _. t.0 one_anot her; Fig. 10 is an

expl oded, perspective viB#oft &f @ Plan wiewofaa gemaanrsd rﬁifntthsf dawieek
suppl y accordlng t oofheigsh 1- iptakentomrm&nﬁn4om of Fig. 5; Fig. 11 is a
viewsimlar to Fig. 10 4f, a e ve. embodi men

present invention; #ig. @OHE 2 sﬁiﬁl%&%? %ﬁé KPPRR S ﬁ'g%lgloiand 11
of anot her al t er f#d-vé éﬁbédph%t"w ﬂfetpeesmonememﬂ Bags 204

Fig. 13 is a \§ew Saﬂa|ﬁrcil@n|:bﬁ$lnl9 6ld @@1&2 8t anot her

al ternative enbodi nent cg preseg I nv 1 kg i a
perspective view of the RER suﬁsl fagmen aqy 66C56°na view takenop lyge | o
a viewsimlar to FPg? a4 ®Rifg.t BeandkaQSan enlaurgptiysoalﬂ g. 11;

Fig. 16 is a V|eWS|mIe§lgtosF5_gsa Eaghichy gmé ded VLewld}k S gpﬁ%o

Fig. 12; JS a V|em15|n1 ar t I gS.

the ink supply of FP. téé% eygee of Figsrily7i18 s a sectlonal V|eM/taken on
| i ne 18-18 ofl0 Fi Ffigl4;® is a fragmendarg' viéwi simlkectticomdly.veew t aken
on line 19-19 of show:.rl? g:helélements of dF:.g Fig0in20sd St € Tlah QB 2bn ¥ £

taken on |ine 20- 201:8 one anothe

Fig. 10 is aﬁ axpladed; psrspective view of an
_ alternative embodiment of an ink supply according to the
15 present jinvention;
Fig. 11 is a view similar to Fig. 10 of another
alternative embodiment of the present invention;
Fig. 12 is a view similar to Figs. 10 and 11 of
another altermative embodiment of the present invention;
20 Fig. 13 is a view similar vo Figs. 10, 11 and 12 of
another alternative embodiment of the present invention;
. Fig. 14 1ls a perspective view of the ink supply of

Fig. 10;
Fig. 15 is a view similar to Fig. 14 of the ink
25 supply of Fig. 11;

Fig. 16 is a view gimilar to'Figs. 14 and 15 of the
ink supply of Fig. 12;

Fig. 17 is a view similar to Figs. 14, 15 and 16 of
the ink supply of Fig. 13;

30 Fig. 18 is a sectional view taken on line 18-18 of
Fig. 14;
Fig. 19 is a sectional view taken on line 19-19 of
Fig. 15;
Fig. 20 is a sectional view taken on line 20-20 of
35 Fig. 16; and
h\\\—g
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-6- : Fig. 21 is a sectional view taken on line 21-21 of

Fig. 17. Detail ed Description of the Preferred Enbodi nent 5

An i nk containment and di spensing device in accordance with the
enbodi nent of the invention described in the aforesaid U S. patent
application Serial No. - 08/ 429,987 is identified in Fig. 1 by

ref erence nuneral 10. The device 10 has a hard protective shell 12
whi ch 10 cont ai m8¥@8 f| exi bl e pouch 14 feorgcontaining ink. The

shell 12 is attached to a chassis 16, which houses a punp 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
el ements of the device 159- 2113st 8 seehinalhyignetakar oncHdgs 21161 afid
cap 22 firmy Figogether. The cap 22 is provided with apertures which
all ow access to the punp and the fluid outlet. The device 10 is
adapted to be reanany I nserted |nto a docklng bay (not shown)
within an ink-jet pEekakked Pescrippi

printer, a flgd Aﬂﬂ ok B Eﬂfh*kﬁﬂﬂ 0 ngage the
f1uid out | et 120 1 §|| S:Ent]hflo arﬂ%ma?gﬁéésé%g%gieiﬂée l?‘

t
printer. An actuato?cf Pﬁﬁb Bgyt¢% inventl°§d§ﬁﬁﬁﬁi?%ﬁ
engage the punp 18. iaxnheuaﬁmrﬂealdh@ Sctpeadent APpplicatisSextilad goop 18 to
provide ink in a sep f I from
the flexible pouch bf#ééﬁﬁf?”&k éﬁe tl%qgfﬁé'gggut? ?Pg%ﬁﬁ%%@%% Xﬁ#
inl et of t he Ydckitg E&ylsﬁd ? has 1% here BrPRe@kive shell 12 w?rh@h
chassis 16 i 90provi deskaiirish aa flekibporgowth au 86r comneiming dnt.antRxhaust

port 34 at the otheghend.1a liRKa€8lched Lo ab%hgg ggdiﬁ tJ}ﬁ.eéhggxgzxggg E pump

through the fill port 32 while | r
exhaust ed through th% and a fl&iﬁaﬁg? ?ﬁnqp 34A HFPE?°¥¥K?|QﬂP SEpPpBy i s
filled, the adttdcheel to32hescisesd iad 18 bhdaabdibe BRPriesyilel totehd he
outside of the shell 12 and cap 22 elements of the device
158 10 to secure the shell 12, chassis 16, and cap 22 firmly

together. The cap 22 is provided with apertures which
allow access to the pump and the f£fluid outlet.
The device 10 is adapted to be removably inserted
into a docking bay (not shown) within an ink-jet printer.
20 When the device 10 is inserted into the printer, a £luid
inlet in the docking bay is adapted to engage the £1luid
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
28 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.
The chassis 16 is provided with a £ill port 32 at
30 one end and an exhaust port 34 at the other end. 1Ink can
be added to the ink supply through 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
fill port 32 ig gealed with a ball 35 press fit into the
35 £ill port 32.

———————
————
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35 « fill port 32. - -
REPLACEMENT SHEET -7- A

punpi ng chanber 36 having an open bottomis forned on the bottom of
the chassis 16 within a rigid perinetrical wall 37, which is
preferably forned “integrally with the chassis 16. As described in
nore 5 det ai | ﬁ@ t he chanber 36 can bﬁ pressured to supply

ink to the printer mnt out pressurizing the'ifterior of t he pouch
14. The top of the chanber 36 is provided with an inlet port 38
through which ink may enter the chanber 36 fromthe pouch 14 by

gravity and/or by a negahlpmnph&q chﬁan&ﬁUf@ Wa\h%nahhs EHWONSQS fégmed
a

outlet port 40 - h in e _ex ed fromthe ch
is al so prowaeéﬁeobo(mc’m of th oﬁ%g%éﬁﬁfya 8&5#19a$v¥}9ﬁﬁl ocated at
t he bottom of perimetrical pall 33, sehiss ﬂwpkeﬁhi'abhﬁ feedmady of i nk

f 15 the ch h 4. 42
2 rectangul ar pi ECZHEFL?‘%S&‘?%“;“" PRY Ehddess HRS TRIPRELYOAS i e
enbodi nent theso val v8eE31} bejau. i thReahaReT 36 can bRePBREIWHADIEY SUPPAY et

port 38 and i s heat iskakedHte pritater w:.th@.ktasg&ie&sﬂ;ﬁiainé hghgriiditeirabs 8 its
short sides. Wen t [LEeSS e 6. Iom/ hat
@ﬁ 2?(?] uch R4€ ll‘ Yhb his ttt{éh cﬁgﬂﬁg 4§ 3 &(}pof%lle d w1£

in the pouch 1 e unstake SIdES of
allow the flow of iAR ¢MuFPEnddi Rheeugywhizh ink wwoenter thlehéhémhﬁber

36. By heat staki ngssheromlere $3uth Uﬂeby grav:.(tb'a&ﬁd%oﬁ_@oﬁ|@ﬁ&g&'&i‘}ﬁposed

f d | t tted
Phan vould bat | PpfSifl ditnia Bhe BRaly Se.® AR, SRAHC R 480011
singl e si de, tb’ﬁ@%@by‘f@ﬁ%whgm@h&e iexpeildeds EHom ethe hagbgr 3Adis

this effect is enhaame&lﬁnbutaeag t he heat staklng at the n1dp0|nts

of the shorter sides, { he Io 0
the illustrated enbodlne t gg%@PeﬁéY f% locateé ?nﬁh? &Ptﬁowmﬁfply

material. The outer tb?ym]@l‘aploéiyeﬁa serves dfo |ldwmidenbet yetpotry atth\inEn§rom
0. 0015 inchegg hi ckehdéhamber 361 BECER®| Porich A4l ayehe OF 1Y S5EMNANG2 is

terephthalate (PET)a rectangular piece of flexible material. In the

illustrated embodiment the valve 42 is positioned over
the bottom of the inlet pert 38 and is heat staked to the
chassis 16 at the midpoints ¢f its short sides. When the

20 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. By heat staking the valve 42 to the
chassis 16 along an opposed pair of sides, legs flexing

25 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 securely, and
this effect is enhanced by doing the heat staking at the
midpoints of the shorter sides, as opposed to the longer

30 aides.

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. The

inner ply is a layer of polysthyl&ng [erephthalate (PET)
35 0.0005 inches thick. The illustrated flapper valve 42 is

—_—
————

———
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35 . 0. 0005 inches thick. The illustrated flapper valve 42 is

- 8- approximately 5.5 mllineters wwde and 8.7 mllineters

|l ong. Such a material is inpervious to the flow of ink t her et hr ough
when the valve 42 is in its closed position. The bottom of the
chanmber 36 is covered mﬁth a 5 fl exi bl e di aphragm 44. The di aphragm
44 is slightly | arger than the opening at the bottom of the chanber
and i s seal eéF%fund the free edge df%the perimetrical wal

37 that defines the chanber 36. The excess material in t he oversi zed
di aphragm 44 all ows the diaphragmto flex 10 up and down to vary the

vol ume of the chantgg l%ﬁama{:él)t(r@ 5 mJll:.m'ell~E§.‘§”ﬁc§e A \6' ge ?. fme%exrsoer 36

di spl acenent of th

aphr.a
to be varied by ab(ét.ﬁ“ g{’T]O‘?‘ AR i@l dAt FHE‘FEYJS‘?USI'W@ F@PI ¥ Law pah diddc
vol unme of the therielthsbugh edhahameealtei §2 b meric&b@ubsad%@émh%zﬁ
cubic 15 centineter |_n lustrated e OdL t he
di aphragm 44 is §Q b?Ltom ?ﬁ Lhe CEQEP%%lgf #ﬁﬂfﬂﬂfrg Ig ge %f | ow
density pol yefhyl erfdexibdesdineimeagn rﬁ“ek The| dyaphpgom 44 1Sa§héghwh{ a

I ﬁ_yelr( of Ims*t alli ]geouwexeuhaheﬂee ?dbsnmgt e&eem h@é@\icﬁn ((chE-E)'erCQM Iaml?hes
thick, a layer o w densi t 0 ene
0. 0005 i nches tsﬁaé'gg %J’%%%rtz'ee %Fﬁe¥§§ﬁ|?5b§q‘ee rﬁftréF‘FéFgc?rg

al so be used to for3i ttﬂve\tddaphme‘gmlm chimbedi 3phr b Lxcess mat:emahein

illustrated enbodi el ovexl S&?Aiﬂgnag'fhshﬂgaﬁsows tﬁem%gmgﬁl cdeENads,
to the free e&ge .of t cha During the heat

of 36.
st aki ng proct a&%\l\%own Lo Je t‘?%éff’?@?‘ﬁy?gbn"eher Foemeegi ABhr afinShe |
seal any folds 111u®tr@tedkdexncextiwheddapplamﬁmdht ofhehei dpaplorpgm 44

thus, s | ManAUERk O roaﬁscﬁ@essrxambg SN oAV IR Y " bt

therethrough thereby saf eqguar In_t

degradation by expdsur &4P3 aﬁ?ngiﬁ%fgﬁﬁbstg Ree U1]Y expanded {pdHpa ?fm§he
chanber 36 a pressurldysitabeedbechanber 36 ipobetweerdalasjtacenrt ahfie2 dé apliriagm
44, the presggre plahRimeters.46 serving as a piston wth respect to the

chanber 36. A 35 u spring. 48, made of  stainless ste
P n%n gke gllustrated embodiment, the diaphran 44 is

made of a multi-ply material having a layer of low
density polyethylene 0.0005 inches thick, a layer of
adhesive, a layer of metallized polyethylene
20 terephthalate (PET) 0.00048 inches thick, a layer of
adhesive, and a layer of low density polyethylene 0.0005
inches thick. Of course, cother suitable materials may
also be used to form the diaphragm 44. The diaphragm 44
in the illustrated embodiment is heat staked, using
25 conventional methods, to the free edge of the wall 37 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 44, thus,
is impervious to the transmission of oxygen and moisture
30 therethrough, thereby safeguarding the ink in the chamber
16 from degradation by expesure Lo any such substance.
Within the chamber 36 a pressure plate 46 is
positioned adjacent the diaphragm 44, the pressure plate
46 serving as a piston with respect to the chamber 36. A
35 pump spring 48, made of stainless steel in the

—_—————
———

———
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-9- Il lustrated enbodi nent, biases the pressure plate 46

agai nst the diaphragm 44 to urge the di aphragm outward so as to .
expand the size of the chanber 36. One end of the punp spring 48 is
received on a spike 50 formed on the '5 top of the chanber 36 and the

ot her end of the punp spring 48 is received on a spike 52 fornmed on

t he pressure plate 46 in order to retain the punp spring 48 I n
position. The pressure plate 46 in the |Ilgstrated enbodi nent is

nol ded of high déﬁ?ﬁpy pol yet hyl ene. 10 A hollow cylindrical boss
54 extends downward from the chassis 16 to formthe housing of the
fluid outlet 20, the boss 54 being forned integrally with the chassis

16. A bore 56 of ﬁh%h@bkew &as&dﬁénba%@a@@é I ¥ tg}re@@hre ?latédﬁ at its
| ower end. A sealln aII stainless s

il lustrated enbodt §e dlégh oﬁ@duﬁﬁ?tﬁ £Hap SF%WEﬁFtwﬁﬂg §@al i ng
ball 58 is a8 z:@dexpahdtﬂ:im sxtzecam hbe eciammdry 36i.t hOne tdrel bofr &n@6,

but cannot pass 'g{{,@uggrﬁh§ pgr EPW &9@& Qﬁré' 4%0 ormed N &¢fe A

seal i ng sprlng 6 sitfone ore to urge t
sealing balP 5 tt ﬁe"’i‘\%ﬁ‘]‘?%“ ana’ Fﬁ?o‘é'ih%%&“ldoOFoFﬁ?aP%I and
prevent the flowsﬁrmgkw is rédwineghonha Epike spitformmedAonetisd ni ng bal |

62, mede of 1 op BHTeCEIath B A cbigy! L UL AP sy TE ngd S o7 00

fit into the top Sea %
pl ace. The bore %n@rtééﬁmguwu presaurawel e f4kdn the” i lesFAtedhk past

the retaining baldmpdisedti m&qu&nﬁecbeffemgh de®@bity polyechylepeer ai sed

mani fold 64,is forned,o of the 6...Ihe oId 64
forms a cyi?ndrl cal bosglogg 8@? ctal%'eb?gf) g?aet nfd% fiowrll ?IE%? and a
simlar boss theychasaiehdé tep ﬁﬁr"t [s&ei hP‘e#lI}!ﬁ)rth S@esélvhéto‘é'ak% of
these portszd,s uh%ombedm TM@mofxﬁled ﬁﬂt@(ﬁzﬂﬂ@s vﬂ.tﬁuﬂﬂetcﬂﬁassms

base of the fl ui utl.e 0
open-t opped condu é) 5°8| n| s%1I~‘:Ei.tewollll ou oss§4 Has a na]fﬁ ﬁem%’l e ink
pouch 14 is attac&ﬁiﬂQﬁaltﬁelcﬁﬁroﬁnd A SPallng ball 58, made of

15 stainless steel in the illustrated embodiment, is

positioned within the bore 56. The sealing ball 58 is
gized such that it can move freely within the bore 56,
but cannot pass through the narrow throat portion S4a
thereof. A sealing spring 60 is positioned within the
20 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, 1S press
fit into the top of the bore to retain the sealing spring

25 60 in place. The bore 56 ig 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
30 around the top of the £ill port 32 and a similar 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 66 joining the two outlets.
s The flexible ink pouch 14 is attached to the top of
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- 10 - the manifold 64 so as to forma top cover for the conduit
66 In the illustrated enbodi nent, this is acconplished by heat
staking a rectangul ar plastic sheet 68 to the top surface of the
mani fold 64 to enclose the conduit 66. In 5. the illustrated enbodi nent,
t he chassis 16 nol ded of high density pol yethyl ene and the plastic
sheet is |low density pol yet hyl ene that is 0.002 inches thick. These
t wo mat eri al sLes®® be easily heat stakemdt-o one another using
conventional nethods and are also readily recyclable. 10 After the
pl astic sheet 68 is attached to the chassis 16, the sheet is folded
and seal ed around its sides and top to formthe flexible ink
pouch 14. Again, the 'ﬁaﬁltfﬁédl §4 (RQ 2%t £0 ERPB R R Cavest [T akh Fruivite
used to seal gdhe ey thet £XLwft vahred éﬁ%b@ilﬁeﬂlﬂu&hﬁlk4a.sTbecdaﬁpl:.shed

plastic sheet over gl Leppihs 32 A QUES LG IV Q! snepr gPOLL 6 4R D

punctured, pierced,
of ink through thestgfdqesof the manifold £Aotghendiosd ébﬁbpené@u%rﬁ€u4 In

provi des an i geal vwa lnusci-@c@@ranaﬂdamahc,Iénmml%aqsl MoD&él&té'&' ot ot

t d 20 d af | t
[he i nk. Accor di ngl Pt to PELEEET IR BN 18 RIPL et Lpoiow dHRicy

| oss, the pouch 14-9Qi¥§ﬁ®ﬁ@sea thathiis #.002 1n$h¢ﬁ(ﬂhﬂ°ke siibege 1wo I n t he
i 11ustrat ed embodi Ndterildl® can be MMYih 1geh§ Q@Qﬁééﬁtdﬂd%%'ﬁhsgher using

pol ypropyl ene, which is 25 suffi |entI sl uceng.
i nspection of the Iqﬂyvent1ona}t%?;pq 2 398y ﬁelﬁ-?Q)Eﬁﬁ i ELTbH%
adequat e vol ae ofafitek thaaplﬁsﬁnm'speepeﬁeoper&uuamhedftbheh@rlnter A

; ?Iotcggtelsznog ngbggt pa{u%r eér‘ﬂsl Imggggé é\?e%cbq%nfwame&ﬁa sesalea%%hﬂa {©busio
However, the naterl%r"ral %&%&g ofl?ﬁébg‘he’rrﬁ‘ c@a?f’ i rf‘%ﬁ"rfb’r
embodi ment s. in théThéluspraﬂedrumhdd&hbnﬁz hest sstrakiingr cafh baiwssh ri bs
70 to facilitate gr el i : pnsgrte n or

9 &ogi Q% B@iﬁﬁgﬂér:g% 2Re E}é§1?} ouch3 &’ ?hé

w thdrawn fromthe ver I ca projects laferally
from each si & of t¥kd tlc sheec over the £ill port 32 and over the inlec

port 38 can be punctured, pierced, or otherwise removed
so as not to block the flow of ink through these ports.
Although the flexible pouch 14 provides an ideal way

to ¢ontain ink, it may be easily punctured or ruptured

20 and allows a relatively high amount of water loss from

the ink. Accordingly, to protect the pouch 14 and to

limic water loss, the pouch 14 is enclosed within a

protective shell 12. In the illustrated embodiment, the

shell 12 is made of clarified polypropylene, which is

25 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 princer. A
thickness of about one millimeter has been found to
provide robust protection and to prevent unacceptable

30 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 raised ribs

70 to facilitate gripping of the shell 12 as it is
inserted in or withdrawn from the docking bay. &

35 vertical rib 72 projaects laterally from each side of the

i
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shell 12. The vertical rib 72 can be received within a sl ot (not

shown) in the docking bay to provide |ateral support and stability
to the ink supply when it is positioned within the printer. The
bottom of the shell 5 12 is provided with two circunferential grooves
or recesses 76 which engage two circunferential ribs or beads
78 formed on a depending perinetrical wall 79 of the chassis 16 to
attach the shell 2%%1 the chassis 16 1#“ a snap fit. 10 The
attachnent between € shell 12 and the chas$ 16 shoul d,
preferably, be snug enough to prevent ~ accidental separation of t he
chassis fromthe shell and to resist the flow of ink fromthe shel
shoul d the fdipxilblie . r esrs Waivt idauek9B ﬁz'&ﬁkbé*@é@é&’&ediﬁléﬁirﬁ'aso 15

desirabl e that the attachnment. not. f.or w t he
sl ow i ngress of ai rall ”Ee SRRYR) %%kHngfng oay cFé’pIpé'Pgad?r?)ﬁ?’F?gl
reservoir 14 to nBJaupnqrttBdesEQQRNu;y to thei iwf deaprly shehl igebwral |y the

same as the anbi entposltioneﬁr%@l‘ﬂx’? tk@ Resntae, art{l-?ﬁlﬁatt't:\éﬁx BECERYS é‘ﬁy
devel op 20 i nside the shell nhibit the_flow of ink fromt

reservoir. The i ngr%§'soipr8l"i’-d§‘ﬂo‘lﬁtd‘ l§é’°| FPtFF‘é‘erren“ath\fBW?S 5 order to
mai ntai n a hi gh hunrasdssesi Uhlﬂhidhaengage shel tiaunffamentiaé whberod 0ss

fromthe ink  beads 76l Bokhfaidd U5 Wetbels RINOLL fiRAins chiCualE! 49 1t 2N

the 25 fl exi bl e poucg talns have acl f

hol d appr oxi mat el y ¥ FW?sﬁﬁﬁléec%ﬁnﬁqﬁﬁﬁgr§ hgtshell o the CE%%$*3|¥§
approxi mately 67 misd iavsinaps fukde, 15 ' mllimeters thick, and 60

mllinmeters ?bgh The flggy Qk:@achmer%t %ﬁ%e& hé ésgﬁd 12 238 fef LhdsdiiP

shel | wi thouf undue 30 excess rse, other dinmensions and
shapes can alkh Heuwddedraerrhlyy b8 Fﬁégp%?QWQRnQﬁ'Pﬁéga§tof a
gi ven printer. accidenth &ébérdm&rﬂe:\fi eBelBhaddks v &henghel Edand

U0 o s 1S A ¥, 13, e . Sy b end I et ePg" 14 30
flexlble reservoir develop a leak. However, it is also
15 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 reservoir 14 to maintain the pressure
inside the shell generally the same as the ambient
pressure. Otherxrwise, a negative pressure may develop
20 inside the shell and iphibit 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
25 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
millimeters thick, and 60 millimeters high. The flexible
pouch 14 is sized so as to f£ill the shell without undue
30 excess material. Of course, other dimensions and shapes
can also be used depending on the particular needs of a
given printer. .
To £ill che device 10, ink can be injected through
the £i1l port 32. As it is filled, the flexible pouch 14
as expands so as to substantially fill the shell 12. As ink
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- 12 - I's being introduced into the pduch, the sealing ball 58

can be depressed to open the fluid outlet and a parti al vacuum can
be applied to the fluid outlet 20. The partial vacuumat the fluid
outl et causes ink fromthe 5 pouch 14 to fill the chanber 36, the
conduit 66, and the |, bore 56 of the cylindrical boss 54 such that
little, if any, air remains in contact wwth the ink. The partia
vacuum appl i ed tqsggg fluid outlet 20 als lfpeeds t he filling
process. To further tacilitate the rapid fi917ing 10 of the pouch, an
exhaust port 34 is provided to allow the escape of air fromthe
shell as the reservoir expands. Once the ink supply is filled, a

balkl 35 Ih S press ifd being inttdurednéntol th®Bduck? chaepés.é{EMg tklameseape of
I nk or the

t
of other ways whi Caﬁl saeydgpr%?heddIj(: 0 OBE™ &R% EJS“T?* °Iu%t1ﬁé ségﬂe %H'I?ilrl i
cont ai nnment and vacuum garpeesippd igdvkoethe nflsoie omiean%@s The may be

desirable to fl ugﬁrtclaslemewu %&vn;% Mabacamm. @Ia%lagemk from RibeOr 1O
filling it In t rap W thin the device

th ink Y,
during the ¥V: |1 r?é’“ﬁ?‘o&%s%"vﬁm ‘ehe Chg‘@b%r%ﬁm ':é’leoff’agulﬁoﬁs'alatn d £Bfs may
be preferable boreb&6auf ctlvardydnndirdzaticbosy i sughvehan kimmld,nd€ whil e

air may not. In Gapergh, fsma&sor‘ab%E,ﬁ@LSct@,Seﬁ@\éelﬁf( The gRiC egas from

t he devi ce as pOSSIb|e SO ! | es ter the
print head or th&¥S4m RRB the thgefluid outletr ZﬁhélﬁPo?Eﬁﬁ¢ﬁu§h@ap 22 is
pl aced on the defiddaiag proccssa.ftaro theches efamilyitas ef thé efapikdhefilangecti ve

cap is prO‘de%ﬁe"‘gBQfﬁ %}&%Vﬁxa%@n"‘@éﬁ} ‘Pcieé \b‘%vﬁ.‘déélbtg%ﬂ%v} Qﬁeso

chassi s to attach t he
whi ch plugs the &87388t opoir Fram thenphell as ‘%h?e ITEISGW"B?-ra‘%’FDmﬁm the
chassis and redu®mceathe ifgssupply ibr @nL16E, idkoalA IBUEsBHrend arids from

cap 35 22 1o ARG SRAMEELE padl &8 DEESINE Lad L-apR e RESIY yh ehd 1N
entry o a1r :

15 Of course, there are a variety of other ways which
can also be used ro fill the present ink containment and
dispensing device. In some instances, it may be
desirable to flush the entire device with carbon dioxide
prior to filling it with ink. In this way, any gas

20 trapped within the device during the filling process will

be carbon dioxide, not air. This wmay be preferable

because carbon dioxide may dissolve in some inks while

air may not. In general, it is preferable to remove asg

much gas from the device as possible so that bubbles and

25 the like do not enter the print head or the trailing
tube,

The protective cap 22 is placed on the device 10
after the reservoir is filled. The protective cap is
provided with a aroove 80 which receives a rib 82 on the

30 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

35 22 to aid in aligning the cap and to strengthen the union
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- 13- bet ween the cap and the chassis. The free ends of the

studs 86, which extend-beyond the apertures of the cap 22, are
preferably deforned after the cap 22 is in place, for exanple, by
contacting themwith a heated tool, to 5 provi de a tanper resistant
attachnment of the cap 22 to the chassis 16. Further, the label 24 is
glued to the sides of the device 10 to hold the shell 12, chassis
16, and cap&é% firmy together. In the illustrated

enbodi nent, a hot - ¢ pressure sensitive ortdother 10 adhesive i s used
to adhere the label in a manner that prevents the | abel from being
peeled off and inhibits tanpering with the ink supply. The
cap 22 in the illugerabed a@qﬂap@% tﬁepéﬂé(wféi The f¥bé he:?dé’%fft 'l:ﬁé' rib

90 protruding from each SI 15 Ib 9 an extension

vertical rib 72 onStHEs 86, Whjs‘ﬂblelx‘:ﬁﬁé P%Y‘?%‘%é’lt\?e&p\ﬁFFHFﬁs t%He tg?""of"ap
provided in the 22, adecﬁre@ﬂﬂlm defiomaed e ftamithar cap 2heis dnt paaberi b

72. I n addi n nd r
92 | ocat ed on eachtfls?descg?\lbﬁ‘e Hﬁg%&g%%‘i}'ngg@x%@m@%%f Q28££H&ddl rLng_
be optional | y5 del eP¥@VaAeaft AMRPL Fegdstant attaghmeprdet athmi R 27

identification of tuhe aaaksssllm | IFarther, Shplabdly 2@0!19rgh1edmﬁthh’ati ng
eys (not shown). siges bECTAL ANIGAIBALL! U A1 RGO 68! Olhfladehs

supply can bé Torne ckin
cannot i nadvertent [apd; ﬁ§§r?2aﬁlﬂw soppkest th’e t\neoriélus‘irat@@rpe or coI or

into a docking bay.embadgmahnt ANYaENinells pressuf@réér@liEQOEYOﬁddtﬂszageous for

a multi- coIo prlnt rwhere there. are ackin r ink
suppl i es of PFS”%%‘F Jreed adh@re gl?%‘ua]t?%é‘l g Bi Ag™ %% ATppl y
according to that (nrevents theyslabelg, friom haing perledoosé aséfinhikits

circunscribe the rampekhfyiWltehidde ROUCBuBFIW thin a perinetrical frame to
protect it from i npact shoc l.0a

d facjli
assenbly of the chassis 8 2 1&1% ?g’éﬁ?fﬁte# r?km%?glmen%oh%ﬁrﬂ’i\%ﬁg
attached, into the witdl b verciemt orituddt pkgtruding fagemheachesidmet r ilhel

frame tends 19 redyce bheiMohw B dnsion 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 keys
92 located on each side of the rib 90. One or more of
20 the keys 92 can be optionally deleted or altered 50 as to
provide a unique identification of the particular ink

s 92 can

supply by color or type. Mating keys (not shown),

identifying a particular tyve or coclor of ink supply can

be formed in the docking kay. In this manner, a user

25 cannot inadvertently insert an ink supply of the wrong
type or color inco 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.

30 In developing an ink supply according to that of
Figs. 1-9, it was found to be useful to ¢ircumscribe the
flexible ink pouch 14 within a perimetrical frame to
protect it from impact and shock loads, and to facilitate
the assembly of the chassis 16, to which the flexible ink

3s pouch 14 was attached, into the shell 12. Unfortunately,

such a perimetrical frame tends to reduce the volume of
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- 14 - I nk that can be contained within the pouch 14 if the
design of the protective shell 12 is not nodified to accommodate a
protective perinmetrical frane w thout reduci ng the volume within the
protective shell that is 5 avai l abl e to surround an ink-contai ni ng
pouch 14: This . requirenent can be net in various ways, as
illustrated in t he enbodi nents of the invention depicted in Figs.

10, 14 and {4&edi9s. 11, 15 and 19, gpd Figs. 13, 16 and 21,
respectively. 10 In the enmbodi ment of the invention illustrated in
Figs. 10, 14 and 18, elenents corresponding to the el ements of the
enbodi nent of Figs. 1-9 are identified by a 100 series nuneral, the
| ast two digits ofisthitharacen be contadineldweitdhiphtshofpduah aar Lesphedi ng

el ement of the 15 dﬁs:\.%%/%rft tRR ofé@éxére fgall iz noc E@%xk?édf%t ai nment

and di spensi ng -devi and 8 I S genera ntified
by reference a¢RAMCate1 6 aﬁ‘él"-e‘é&lé’@pp”aémﬁ'é?b‘ﬁﬂaf ramed wdEhpned,

corresponds to theré@wdicry theotobifs wikin the ﬂﬁd&@cﬁ:ﬁﬁe shelllahﬁlﬁsls?l hard

protective shell Qnhe nt.ak ns a. X|ble
pouch 114 fo:g conté%%agljﬁl%nt% QR&O% ansﬁélh cﬁ?&a %?Q;IPO% k‘ &g 1
pouch 114 are regrinemedd canabe eassiia yzslomlwmmslaupnnptquxmnd

a fluid outlege Jé%:@:od‘im@hegesflm (i%FJreiaezuhS eﬁﬁ@c%ﬂ(iqt @*35 10f he
chassis 116. The o osed nd o he po%§q9114
i

The device 110 is & §5be ?enﬁ@éﬁ? ns@P?eﬁi 3 ﬁ%t& 2d #bcki ng
bay (not shown) mnreﬁpﬁqniwedWaJet printer I n the sane nmanner as the

devi ce 10 ofygf he eﬂbod'mrttheotemﬁedmeﬂga% tiiegmnvm{bﬁ hql%%seealﬂnl s
inserted into the printer uld inlet in the dock |n%W g¥
omthe

adapted to eFiEe t%e 1 aPd Bﬁt Iee]temf'é’ﬁs 8°5F‘F%9\?’?
device 110 to the eilemtrdrs ofi theaembodinemtacfafygaent -Hfare idenchéied\bye

of the enbodi nent QfléﬂEﬁériksgnuﬁ@rQPtQQﬁpﬁagﬁ two 419 Sh@EWhikR LpE

docki ng bay is adapted to engage eratiaon of the
actuatgr Cguses thg th o% the corteapnﬁding element of tge

is 1nventlon of Figs. 1-9.
The ink containment and dispensing device of
Figs. 10, 14 and 18 is generally identified by reference
numeral 110 and, except as hereinafter described,
corresponds to the device 10 of Figs. 1-9. The device
20 110 has a hard protective shell 112 which is open at one
end and contains a flexible 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 pump 118 and a
fluid outlet 120. A protective cap 122 is attached to
25 the chassis 116. The opposed end of the pouch 114 is
closec. :
The device 110 is adapted to be removably inserted
into a docking bay (not shown) within an ink-jet printer
in the same manner as the device 10 of the embodiment of
30 Figs. 1-9. When the device 110 is inserted into the
printer, a fluid inlet in the docking bay is adapted to
engage the fluid outlet 120 to allow ink flow from the
device 110 to the printer, similar to the arrxangement of
the device of the embodiment of Figs. 1-9. An actuator
i5 (not shown) in the docking hay is adapted to engage the
pump 118, Operation of the actuator causes the pump 118

T Rﬁ




to provide ink in a series of small doses of a pr edet er m ned vol une

fromthe flexible pouch 114, through the fluid outlet 120, to the
fluid inlet of the docking bay and then to the printer. 5

To protect the flexible pouch 114 from i npact and shock | oads, and
to facilitate the insertion of the chassis 116 into the shell 112,
the shell 112 is provided with a depending perinetrical frame 117
formed integrally 16968 therewith in a singhg piece, as by injection

nol ding from 10 a suitable thernoplastic material. The perinetrical
frame 117, which has a spaced-apart pair of short side menbers 117a,
117b, surrounds the flexible pouch 114, and for added rigidity each

of the side nenberstdlgrgvitde7hnk in a deadies pifbshdlk dQEEEdOLrespectively,

projecting 15 peﬁPé‘éEEer‘tHﬁEByvatﬁrM@rﬂlo\h ER@V ?ié;@:mle pout.h 114,
112 is generally rectan m

space arf
shorter sides 112a, %34 p&tfet u%'ré—odl'%lﬁo H*%d} © I’? sf‘ﬂ%‘in%bers
117a, 117b, ' begp&nd|Uh@hy;oothéfprnnﬂennetr|caI frame 117. To 20

accommdat e tge proj oot i Abebke EhOSIE1eI IR 1 Gron tppattitye |

menbers 117a, 117D, respec netrica
shorter sides 112a, shﬂﬁk)lﬂa s, #hd tdef agidiicatgothe einpernid®d ofi Fheel ongat e

slots 112c, dHZskbig aqpeshtyetye sHullt ha2ri bhe 1dhal) L12d ipgr preeidedat o

o Fig 18, This arfirhSepepBiRE ot otr ¥ BIRENIY corpeq htebBALEY o
slots 112c, 112d i ntherssich Ha a singlemiciasy Bet MEehnitrs isnd@okdingr Erom
117a, 117b fap a Qi ¥esuitable tWethBpDdsdie rltekliall?2, TidbddimerYchDCr eases

the Vol ume 30 of Lok 1Pt 630D, goNtalned WLLDLNGLIE Id oxbleopauch

easé t FeST stant
i nadvert ent disengagemhﬂws(ﬁllényléVbtrﬂyﬁﬂﬂﬂﬂdslﬁbe flCXIblﬁﬂR£§§hslli6 #pd

cap 122 from one angbhedadie rigiahegkeddn IE the EFBECHedM:s 11736 chagsi s

116 is contained enjirel n the shell ,112, and the cap 122,
whi ch has a top La 2 Jrib 117c,mﬁ£9é, respectively, project P
15

perpendicularly outwardly therefrom.

Thé shell 112 is generally rectangularly shaped,
with a spaced-apart pair of shortexr sides 112a, 112b that
are disposed adjacent the side members 117a, 117b,
respectively, of the perimetrical frame 117. To
20 accommodate the projection of the ribs 117c, 1174 of the
side members li7a, 115b, respectively, of the
perimetrical frame 117, Ehe shorrexy sides 112a, 112b of
the shell 112 are provided with elongate slots 1lic,
112d, respectively, and the ribs 117¢, 117d project into
25 the slots 112c, 112d, respectively, as is clearly

illustrated in Fig. 18. This arrangement between the
ribs 117¢, 117d and the slots 112c, 1124 increases the
spacing between the side members 117a, 117b for a given
width of the shell 112, and theveby increases the volume
30 of ink that can be contained within the flexible pouch
114,
To increase the resistance of the device 110 to
inadvertent disengagement of any of the shell 112,
chassis 116 or cap 122 from one another due to shock or
35 impact loads, the chassis 116 is contained entirely
within the shell 112, and the cap 122, which has a top

nin
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-16'- panel portion 122a with a perinetrical depending flange

122b, is secured to the shell 112 by tel escopically I nserting the
flange 122b into the upper open end of the shel | 122. The engagenent
of the cap 122 to the shell 5 112 is positively restrained by

provi ding the exterior of the flange 122b with an outwardly
projecting rib 122c, and by providing the interior of the upper open
end of the ?gé 112 with an inwardly. projecting recess 112f

into which the r|b cis received in an ittérference 10 fit.

Further, the cap 122 can then be even nore positively secured to the
shell 112 by heat sealing or sonically welding the cap 122 and the

shel | 112 to one panel pd?ﬁi:hﬁf 122a with a pﬁlmettfif.icambeépmﬁn fe1bhge

nvention 11105t gLl 1y Mo ﬁaﬁtéla%ﬁp%% R

identified by a 260sesting qrhme?rlalnget h22b abntd winediugpes ope-n end)fofV\Auheh are
the last-two di gitspeol ifg, enf‘?{éd'eﬁﬁaéeﬂént of I%;he':'cgﬁ 139, L&%@%lﬂa&é

The i nk contai nnent .and di spensi_ng dévi ce of 19 is
general ly identifidd b P%ﬁiﬁ%ﬁﬁ%? rescralﬂﬂ%ﬁﬂé@’?fbdéﬁﬂ ths fferior of
herei nafter descrithedflange 122komielpandsutwntdis @QMUQEtﬂﬂ@ ﬁﬁbtﬂmac,

enbodi ment of Figgng FK B%S ini;ﬁ'tﬂ@dujt@er e feviee, éég h%éﬁ i elit -

protective 25 she 'S open at_ one end
f1 exi bl e pouch ZlﬁhFoF tEhivigh AR, InMRrdhe Rrodestipg recess ¥%¥ open end

of the pouch 214 dntocawhicherhd aid ebassis received?if, awhifte rfuieegea punp
218 and a figid ogtodcet §ePindt, the caBl PO SRAPEEZELE AbdSCTE (O, e

chassis 216. The deV|ce 2T y inserted into

a docki ng BRFLERBELE AW LR hhtanstmé- jld2 pivi Reak  sealigy or

the device 210 i ssbnseawpl welidinghehpr cape122 aardd whd shell 1inIs one the

docking bay is ada| gg %o engage the fluid outlet 220 to allow ink

flow fromthe deV|ce T6°to the 35 printer. An actuator (not shown) in

t he docking bay is In they aRhadimgnenghgens Havsmesonl 8l lgrwratsdornof t he
15  Figs. 11, 15 and 192, elements corresponding to the

elements of the embodiment of Figs. 10, 14 and 18 are
identified by a 200 series numeral, the last two digils
of which are the last two digits of the embodiment of
Figs. 10, 14 and 18.

20 The ink containment and dispensing device of Figs.
11, 15 and 19 is generally identified by reference
nuweral 210 and, except as hereinafter described,
corresponds to the device 110 of the embodiment of Figs.
10, 14 and 18. The device 210 has a hard protective

25 shell 212 which is open at one end and contains a
flexible pouch 214 for containing ink. The shell 212 and
an open end of the pouch 214 are attached to a chassis
216, which houses a pump 218 and a fluid outlet 220. A
protective cap 222 is attached to the chassis 216. The

30 device 210 is adapted to be removably inserted into a
docking bay (not shown) within an ink-jet printer. When
the device 210 is inserted into the printer, a fluid
inlet in the docking bay is adapted to engage the fluid
outlet 220 to allow ink flow from the device 216 to the

35 printer. An actuator (not shown) in the docking bay is
adapced to engage the pump 218. Operation of the
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- 17 - actuator causes the punp 218 to provide ink in a series

of small doses of a predeterm ned volune fromthe fl exi bl e pouch
214, through the fluid outlet 220, to the fluid inlet of the docking
bay and then to the printer. 5 To protect the flexible pouch 214
frominpact and . shock | oads, and to facilitate the insertion of the
chassis 216 into the shell 212, the chassis 216 is provided with a
dependi ng perinetrigg&sfrane 217 formed _ 4+ _integrally therewith and in
a single piece, as by 10 injection nolding froma suitable

t her mopl astic material . The perinetrical frame 217, which has a
spaced-apart pair of short side nenbers 217a, 217b, surrounds the

fl ﬁgible pgachuéﬂﬁt duméebotheﬁbhmbldu@idbtpre?£&9(ﬁnulrh ai deries
menbers 217a, 217 ri 217 res AY Qj ecting

per pendi cul arly ou g/aagmgéant esr%éf rggmglgldedeter%%dTﬁcéy%tﬁ%%roﬂ‘lghles general ly
rectangul arly shapéliexible poychh234 spehranadpihe Fanrid gfusliag 280 - skdethe®123,

212b that areldigpnsat ad) 9ReNdodiihes g ABEDEREN X &he? bfinter.
respectively

e Of the perinetrical frape 212. To 20 , dequately restrain
the side nmentlers 217a, 'ﬁ{oqﬁfghtge EE%K#%%?p@?choz}ﬁéé§WEHFPQE§ i ng
the insertion of t#heock loadd,r and Ba7fatildtehvasshe tuseinian Ofetbhel | 212
and ther eaf bREss {10219 deSoiRd sKi2D 290, BRe SERASS1H! 2131 85

provided with inwardly. facing.recesses,212c, 212d, .25 respectively.

The interaction be?ﬁ%%}§%4;¥#%hb§ gi?%?dlng perigesgical, £yame %ggetgﬁﬁe%lzc,.
212d, respectivelyintemmally therewath| andities a kéngheepieam ofs bye chassis
216, with thg inj @8 idRd183ha! ERGR 210 1taR0e &H@ﬁ%ﬂlds&@ ag@gdsdne
retention of the cg€SS|s 21 nd ?ge frqye Zlgﬁlg hhe 3 eﬁﬂeﬁl 212,

not wi t hst andi ng sh ?=QﬁrﬁW€;¥ alofpame 217, which, AR 2 FRRFEEPaEhi RRIB10
during shipping, hafidshowt side membeseriiZ=. 217b, surround® thecifiastblée
resistance of the dayig€ 0 4@ for addéé‘aﬂ‘éf%rdti%ﬁ}t egl:ﬁe@ﬂe\ﬁfé?lhe‘)f any of

‘the shell 212, 35 chassis 216 _or cap 222 -rom one_ another due to shock
or i npact | BEMRETE et Bhaddi’S Ba® 3 FitorildiCnedl &t iFesRpetively,
15

projecting perpendicularly cutwardly therefrom.

The shell 212 is generally rectangularly shaped,
with a spaced-apart pair of shorcer sides 212a, 212b that
are disposed adjacent the side members 217a, 217b,
respectively, of the perimetrical frame 217. To

20 adequately restrain the side mewbers 217a, 217b, with
respect to the shell 212 during the insertion of the
frame 217 of a chassis 216 into the shell 212 and
thereafter, the sides 212a, 212b of the shell 212 are
provided with inwardly facing recesses 212¢, 2124,

25 respectively. The interaction between the ribs 217c,
2174, and the recesses 212¢, 212d, respectively, thus,
facilitates the insertion of the chassis 216, with the
perimetrical frame 217, into the shell 212, and the
retention of the chassis 216 and the frame 217 in the

30 shell 212, notwithstanding shock or impact loads
encountered by the device 210 during shipping, handling
or service.

To increase the resistance of the device 210 to
inédvertent disengagement of any of the shell 212,

35 chassis 216 or cap 222 from one another due to shock ox
impact loads, the chassis 216 is contained entirely
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- 18- within the shell 212, and the cap 222, which has a top

panel portion 222a with a perinetrical depending flange 222b, is
secured to the shell 212 by tel escopically inserting the flange 222b
into the upper open end of the 5 shel |l 212. The engagenent of the cap
222 to the shell . 212 is positively restrained by providing the
exterior of the flange 222b wth an outwardly projecting rib 222c,
and by providing thegdqterior of the upper ¢open end of the shell 212
with an inwardly projecting recess 212f 10 into which the rib 222c is
received in an interference fit. Further, the cap 222 can then be
even nore positively secured to the shell 212 by heat sealing or

soni cal ly wel di ng #iehiraph2?3hahll 212, srel kh2l12ap c22mhe which haanat bew . 15

: el : ; n
rgsggzlt 't‘c’)eoxea;'ng%%gef%ﬂ]&'igﬂ 558, ‘i?ﬂll-?% p@?gmé@&c%]l de(g)%t&@%ﬁb £ &&?s 16
are provided with #pposdF Ee"ure@uﬁ‘?\/a‘?*tﬁ Phgid; ég%l*ﬁg rr‘?]’d%s‘:??@CE‘i hYy one
such rib shown in 1nsertfﬁg;tha1f1 tjuaﬂﬂlaﬂgetRQZprﬂr1dwancapd282 tise

provi ded 20 W t t 22 t
along its opﬁosed P%%ch ;"Slszlzdeg‘h{eTﬁlllélaé)%‘e 1%'1% ?:18 C%]% t% %\k}gdSﬂI;i}h
sl ots 222d when th8l2aks zm1&nereﬂ.nerestralne@hayspgmzza.@w ér@sgéﬁsregr of

together, wth thechbbsiankfe 222b w:.@ﬁ'%gld”'\ﬂ:wtahaly %jé&tﬁ@d&lﬂf 2bbe, sl ot s
222c to properly 25 axi al. b{ylﬁgoghe on ca and the chasgis.216

t he
Wi th r espec®™® P¥% RF Y interior © ?h"ép%%c%’ ﬁleﬁf‘ao?ft he
i nvention illustrathe $hell 212 wEtgsanJinwam&lanermeCtﬂmBnyﬁQFS@o2iégpondlng

to the 10 €l emepEs mlém%h%ﬂ‘eesl pad iof zlébgsveaoln%qme&&e%ﬁcéo
identified by a 302 serl QUITET 2 hﬁ t he ifg; g£ of which are
the last two digit&ibf it adiF-RBNE3Rf can PFB S 1BV IOk 18.

The i nk cont ai nrrenpoandlwchbypmmgddem@m afhelilgg8l2 by heatl Zealdngndr20 is

general ly identifigdybyaiff QlRGGg3EN 22k n310n8Nghe LXCAR t8Sone
her ei naft er dESCFI§ 3 @ f§ or?esp%ﬁﬁﬂyto thg devi ce ?10 of the

enbodi nent of Flgs‘m°t er.
15 To positively axially pcsition the cap 222 and the

chassis 216 with respect to one another, the sides of the :
pump 218 of the chassis 216 are provided with opposed
outwardly projecting ribs 219 (only one such rib shown in
Fig. 11) and the flange 222b of the cap 222 is provided
20 with sléts 2224 {only one such slot shown in Fig. 11)
along its opposed longer sides. The ribs 219 are
received in the slots 222d when the cap 222 and the
chassis 216 are assembled together, with the ribs 219
engaging the interior ends of the slots 222c to properly
25 axially position the cap 222 and the chassis 216 with
respect to one another.
In the embodiment of the invention illustrated in
Figs. 12, 16 and 20, elements corxesponding to the
elements of the embodiment of Figs. 10, 14 and 18 are
30 identified by a 300 series numexal, the last two digits
of which are the last two digits of the embodiment of
Figs. 10, 14 and 18. .
The ink containment and dispensing device of Figs.
12, 16 and 20 is generally identified by reference
35 numeral 310 and, except as hereinafter described,
corresponds to the device 110 of the embodiment of Figs.
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- 19 - 10,7 14 and 18. The device 310 has a hard protective
shell 312 which is open at one end and contains a fl exi bl e pouch 314
for containing ink. An open end of pouch 314 is attached to a
chassis 316, which houses a 5 punp 318 and a fluid outlet 320. A
protective cap 322 is, attached to the chassis 316. The
device 310 is adapted to be renovably inserted I nto a docki ng bay
(not shown) withing@gd nk-jet printer. - 19 Wen the device 310 is
inserted into the printer, a fluid 10 inlet in the docking bay is
adapted to engage the fluid outlet 320 to allowink flow fromthe
device 310 to the printer. An actuator (not shown) in the docking
bay is adapl@ed x40 2adgafde tTee planice1810(Cpes & imrdoprekective
gCt uat 0][ Causez {hsn@yi_ 'Fh?zll&htieh?{éwé;{kﬁx 2k oh8 a?c?&&ri@sfcohiainﬁ%lsrrallh ]
oses of a predeterm ned volu ro e . eXxi pouc , rou
the fluid outl et 356?"’5%1%198“@% 14 n#‘?ﬂict?nitﬁl"gf‘n%fl%ﬁﬁ'e ?&:l??ﬁ& Bﬁé %%d thgn
to the printer. pouch 314 iBoatbackabad le chassis atite ofhichendusesea 310 to
nadvertent ¢ sendgggueiis Qhaagy olid Nfucthe! 52812, a%fkorectidsskip3dfz ofg cap
ock or - .

322 from one "anot her due to s ) | npact | oads, the chassis 316
i s contained entiratyached to ghencthessies H&-| 312, and the cap 322, which

~has a top panel - TigH tdeaic822a0 Wi d ladapredi pet bé cedmalambpdydiingettadige
322b, is secured to e s : y hcak Ly i RSer L e
fl ange 322b of thelf:lég %é%’%llér%‘tnglﬁﬁg &%&;;ée_fssnco%) a%ﬁé’éﬁ%’%\cﬁnﬁ a?ﬁebg gﬁglh 12.
The engagenent of Whenchhe sErice 310 1% inRersgd| Ln8e2the RIGAtEryopytlul
restrained by proviigdieg in the doRRifgtiedy drs eldapbedf tangmRR2lrhei £huadd
outwardly projpecting, rib s I dj | r@r t he
30 upper open eﬁakg? the éﬁ%Fﬁgéﬁzlﬁﬁgﬁﬁ%h&?%%a?hggdé¢§%é s%?o;gcfﬁég
recess 312f into whrthtehe Rrphagepatps (not showddi ¢Bdth% I8FKiNEePRY dfice

fit. Further, the gapp8d® to engage@nthéepuie RN Opeeapbsi tafvadhe secured to
the shell 312 - 3f59¥%@§@tce§zes§ ! @geoﬁurﬁfrﬁﬁmt@/p?ﬁléghggiﬁlb%r?t%pg%%tgﬁgnd

t he 35 shel | he anot her . engagenen
chassis 316 1D t hecfhemalBdoses of a predetermined volumé from the

flexible pouch 314, through the fluid outlet 320, to the

fluid inlet of the docking bay and then to the printer.
To increase the resistance of the device 310 to

inadvertent disengagement of any of the shell 312,

20 chassis 316 or cap 322 from one another due to shock or
impact loads, the chassis 316 is contained entirely
within the shell 312, and the cap 322, which has a top

- panel portion 322a with a perimetrical depending flange
322b, is secured to the shell 312 by telescopically

25 inserting the flange 322b of the cap 322 into the upper
open end of the shell 312. The engagement of the cap 322
to the shell 312 is positively restrained by providing
the exterior of the flange 322b with an outwardly
projecting rib 322¢, and by providing the interior of the

30 upper open end of the shell 312 with an inwardly
projecting recess 312f into which the rib 322c is
received in an interference fit. Further, the cap 322
can then be even more positively secured to the shell 312
by heat sealing or sonically welding cthe cap 322 and the

35 shell 312 to one another.

The engagement of the chassis 316 to the shell 312
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is positively restrained by nolding the chassis 316 with _ a thin,

pl anar nenber 316a and by providing the shell 312, and preferably
its opposed, short side nenbers 312a, 312b, with interior,

| ongi tudinally extending ribs 312g, 5 312h, respectively, that extend
partly to the open end of the shell 312. The tops of the ribs 312g,
312h, then, form stops agai nst which the bottom of the planar nenber
316a of the chadsi?68316 is restrained by 2the tel escopic engagenent
of the chassis 316 into the open end of the 10 shell 312. In that
regard, the fl ange 322b of the cap 322 is provided with ribs 322h,
322g, on opposed ends ur face

extend partly tds P°5"t"‘(?1JeV dﬁé’r‘irér’r&e i YH?S@ﬁ‘gSf'?et Sg@ﬁﬁh@e“tzeﬁé“ltgp of

t he pl anar tinbhepl&ifia eeimbelre 3zhassnd B4 proxidipgetine adliedlin 15

al ignment with tfig réga 6% ﬁgﬂ,ltaeaggggéyel%ﬁoﬁf shHE memvers gl 312

As illustrated i'n Fi rtion 322a of the
cap 322 is pl andl2kndwikRsinsayiaa), y1°n91t“ Q%ﬁ%?’Fﬁ§eéﬁéﬂge%&P§ﬁ3¥%§e shel |
312, unlike the 310m, 29espe@@i‘ﬂl}{)0'thlaﬁnuﬂe&&i Paridls eaptﬁa%pén térd of

enbodi ment of d t p o] 2a of the
cap 122 otrhet ﬁgeggrb%}ﬁl 61{}, %‘opl gf ﬁ]}g aﬁg;so?l‘i\%m g#%’r(rah

upwardly and extfayh lséynﬁdagwsﬁpewlghdléh@fbf?wﬂsm tye planar 2‘]?2“139512
respectively. 231ga of thel fhddienhedigenésefaidedl v enki ealédddtsly at ed in

Figs. 13, 17 and 21, ele correspond to t e of the
enbodi nent of F| fﬁ‘engz %n%h'l§ 319 mrtﬁa%eqef |°85n eSJi ‘5%6& Series
nuneral , tBe | asshehdo3aRgitEn that re@ﬁﬂ%l the of kandee 31225t OFV\F)h%hQﬁRs of the
enbodi ment of 30325 l%l Si*ovi@ed%tﬁﬂq'ib% 322h, 322g, oMep BEedOéﬁd?é yEent and

di spensi ng deV|ce 0 ener I | ed by
ref erence H§F&g LR Lvadiiri e 3@@pfl§§ ﬁ€$%1na ?gr?%ggﬁy to
corresponds to ttte dpencend16f dthe mpedBadL oeengage Fﬁlhys t°950f the, 14 and

18. The device %J}aﬁeﬁbgﬁrﬂlﬁ YLV Bhassis 35 Eldnd bzeBigbly SurOpeEn at

n n n n
one end a d co tﬁlgnment with the ribs 312g, 312h, respectively, of the

shell 312.

As illustrated in Figs. 12 and 16, the top panel
portion 322a of the cap 322 is planar and fits entirely
within the open end of the shell 312, unlike the top

20 panel portion 222a of the cap 222 of the embodiment of
Figs. 11 and 15 and the top panel portion 122a of the cap
i22 of the embodiment of Figs. 10 and 14, which are domed

- upwardly and extend beyond the open ends of the shells
212, 112, respectively.

25 In the embodiment of the invention illustrated in
Figs. 13, 17 and 21, elements corresponding to the
elements of thé embodiment of Figs. 10, 14 and 18 are
identified by a 400 series numeral, the last two digics
of which are the last two digits of the embodiment of

30  Figs. 10, 14 and 18.

The ink containment and dispensing device of Figs.
13, 17 and 21 is generally identified by reference
numeral 410 and, except as hereinafter described,
corresponds to the device 110 of the embodiment of Figs.

35 10, 14 and 18. The device 410 has a hard protective
shell 412 which is open at one end and contains a
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- 21 - fl exi bl e pouch 414 for containing ink. The shell 412 is

attached to a chassis 416, which houses a punp 418 and a fluid outlet
420. A protective cap 422 is attached to the chassis 416. 5

The device 410 is adapted to be renovably inserted i nto a docki ng bay
(not shown) within an ink-jet printer. When the device 410 is
Inserted into the printer, a fluid inlet in the docking bay is
adapted to engag§5§€§ fluid outlet 420 to allow ink flow fromthe
device 410 to the printer. An actuafor (not shown) in the docking
bay is adapted to engage the punp 418. Operation of the

actuator causes the punp 418 to provide ink in a series of snal

dﬁsefsI of da prledefewihmaﬁ pur?lcmlﬁrﬂﬁtMtailningf ]@ﬁx}]bl?@mk 14442 iﬁrmﬁgh
t he uid outlet_4 the 1 . i d inle t he dockin a nd then
to the printer. atggché&) to ‘?ocgﬁs?éﬁsgi{j‘hewwgbi gf’%ﬁ%i %qun}geg:&gv%(gg %10 to
i nadvertent di sefijai@muitless 438y ok pirtesttdvie 4ap, 422 is wgirashed 496 or cap
422 from one another ks its0 a3lgock or i npact | oads, the chassis 416 is

‘contained entirely 20 i t.hin the,shell 412 and the cap 422, which has a
t op ggnel portiTﬁ?zé%Zi%ﬁ ﬁhgai%e§4ﬁﬁﬁﬁkﬁéﬁl 8eﬁ%$ﬁﬁ$§}%l1§ﬁ§§teg

422b, is securedibbotmedastiving bag byot edtescupwishig an ink-jesepringethe
flanet 4t2ﬁb hnt owiblbs @weaev%e%m;sadigfiﬂ&fmdd int8hehé hﬁﬁ%tle%‘é 42 Elpid To
prot ec e flexible pouc fromjnpact an shoc a e
chassis 416 is p?Bﬁ??ﬁe’d’ vﬁnl%%Sc{iéﬁgn}aW\gls a%aptﬁgr}:%?qqatgaq ':?‘rea%%“ii‘%
formed integral | puthet e42Q lta mldow ink Slowlferopi ebe, desidly 410 €ot kha
mol di ng frqm a syi l.C &R Er RET 4B LRk f fame 417,
whi ch has 30 -Q*ggggaﬁ?affeﬁﬁgé*f (BB, ey, TROSBE SO By L8 s

the flexible poulf FIE8Ee BB PYTR)i 4%y SREKaBion of thene sjde
menbers 417a, 4l3bthatsor dmideawthebpddy 418 kédprovide o) Rrta Bgries

per pendi cul arly BEtgﬁéf@*#%%%r?E;ggéréﬁbﬁéﬁﬁiHEd vgéﬁﬁ§$%gm%&$1 flexible

pouch 414 extends_part OW i [ , as is shown
i n connection wi £hexiblé PquEd RAR) obh¥PYs the ifRuEAgounlet (420mkPntbe t he

i nternal 15 fluid inlet of the docking tay and then to the printer.
To increase the resistance of the device 410 to
inadvertent disengagement of any of the shell 412,
chassis 416 or cap 422 from one another due to shock or
impact loads, the chassis 416 is contained entirely

20 within the shell 412, and the c¢ap 422, which has a top
panel portion 422a with a perimetrical depending flange
422b, is secured to the shell 412 by telescopically
inserting the flange 4Z2b into the upper open end of the
shell 422. .

25 To protect the flexible pouch 414 from impact and
shock loads, the chassis 416 is provided with a depending
perimetrical frame 417 formed integrally therewith in a
single piece, as by injection molding from a suitable
plastic material. The perimerrical frame 417, which has

30 a spaced-apart short side members 417a, 417b, surrounds
the flexible pouch 414, and for added rigidity each of
the side members 417a, 417b has a hollow rib 417c, 417d,
projecting perpendicularly outwardly therefrem. In that
regard, the flexible pouch 414 extends partly into che

35 hellow ribs 417c, 417d, as is shown in connection with
the hollow rib 417¢ in Fig. 21, to maximize the internal
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-22- vol ume of the flexible pouch 414. The shell 412

I-s generally rectangul arly shaped, Wi th a spaced-apart pair of
shorter sides 412a, 412b that are di sposed adj acent the side nmenbers
417a, 417b, 5 respectively, of the perinetrical frame 417. To
adequately restrain the side nenbers 417a, 417b, with respect to the
shell 412, the sides 412a, 412b of the shell 412 are provided with
outwar.dly faci ng hekbgav recesses 412g¢p, 412d, respectively. The
interaction 10 bet ween the hollow ribs 417c 417d and the recesses 412c,
412d, respectively, thus, facilitates the i nsertion of t he chassis
416, with the perinetrical frame 417, into the shell 412 and the

retention of the cMateng ofl dhendlexible gduehf kane 417 in the shell 412,
not wi t hst andi ng shock thel%hen' pacis! aﬁlﬁgoyﬁéééﬁhl%ly@pg&ace 410
i ce

during ship@ g handl i or ser nth
proper axial orien cﬁ1?ﬁaqﬁﬁe“Eﬁﬁ§sP§#¥tﬁf sRPrRef heides 412ap0A173Rt bhatal
frame 417, with respecdidppsdde asgeténdlthe side meimberdolly uilhes,417c, 417d

of the peringtri cage%@g@w 2g£ th f plr \éllqgg%\l\lfl%‘;lmé ey dl %oPT oj ecting

notches 417e, 417f ec ive om1recesses 412c, 412d
- of the shortag?ﬂ‘é%t%@ﬂées&ﬁbn Fids membergfitiio $idkl, wiph

are provided with respect ycpredjeesheDy 4ihs t41k2e,1dé§2412a, a12bhak ane

received in the no t he .shel l espectively,
The |iquid contai n%rg%?f 441?% é%é?ﬁgé%e"flll eoblf‘wf‘ﬁély fac"‘\?a?’l ?53

enbodi nents of t herpFressh %N%@enﬂiéﬂ:rﬂﬁﬁnﬁy§nVPlY T cirfiesakkjodescri bed
as a device 2fgor COBkEwEM G Mol low s RANR, ngladSaW@'&hé)fre%fébBInbngmé‘k in

an ink jet prlnter ef er,r ed e inventio
However it Ms'gdhllé%%gogﬁ vgﬁ'Yat‘élH“‘T'hgmctlﬂégEP%%eﬂTe i MPEFE -8R egn
easily be adapt ed Ebet¢haasif él‘lﬁrremthmhajlwemstng”@l frame 413t héntc
Newt oni an (1 oW Vi SER&1 41911 4101 8R4 the retencioll bROUEK dHlAI8SL1ADHR]

com e 5y ek 5 chE L by AR oL
will 15 impact loads encountered by the device 410 during
shipping, handling or service. Further, to assist ‘in the
proper axial orxrientation of the chassis 416, with the
perimetrical frame 417, with respect to the shell 412,
the hellow ribs 417¢, 4174 of the perimetrical frame 417
20 are provided with inwardly'projecting notches 417e, 417f,
respectively, and the hollow recesses 412c, 4124 of the
short sides 412a, 412b, respectively, of the shell 412
are provided with inwardly projecting ribs 412e, 412f
that are received in the notches 4¢lZe, 412f, of the shell
25 412, respectively,

The liquid containment and dispensing device of the
various embodiments of the present invention has been
specifically described as a device for containing and
dispensing a supply oftﬁrincing ink in an ink jet printer

30 as the preferred embodiment of the invention. However,
it is also contemplated that the present invention can
easily be adapted to the containment and dispensing of
other Newtonian (low viscosity) liquids.

Although the best mode concemplated by the inventor

35 for carrying out the present invention as of the filing
date hereof has been shown and described herein, it will
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- 23 - be apparent to those skilled in the art that suitable
nodi fi cations, variations,.and equivalents my be nmade w t hout departing
fromthe scope of the invention, such scope being limted solely by the
terns of the followng clains and the | egal equival ents thereof.

29 SEP 1998 _ - 24- What is C ai nmed:
1 1. In a liquid containment and di spensing device 2 havi ng
arigid, general{ydﬁyp shaped outer shell,pth an 3 open end and an
opposed pair of Ils, a chassis 4 *secured to the open end of the
shell, the chassis having 5 a punping nechanismwth a [iquid outlet
therefronl a b6 fl exi bl e pouch having an open end and a cl osed end, the
7 cl osed endbémﬁpn;q@naitbOﬂMmbawsHﬂlﬂeahEnstmﬁIardlm&aeheﬁstabfh havi ng

a generally per'(?f&ﬂ{ﬁaaltwﬁg Qflgaegll%n%g %nd e%&?vaﬁf drtd m e fr‘ga e

surroundi ng the TTexXi outh’ pose palr si de
menbers with a r¥i-hsot |C’Gﬁ'aIEln9‘ feom &h¢i Agopet ofirdly inventianh %ﬂtﬂsal d

si de menbers, 12gcopd hiagt @ihzest i db e b?aeﬂPOtfexSﬁB @fOIanesedlp@aain f 'side

13 menbers is_adj acent e of e Si t he. outer 14 el
the rib portion 5? Je cﬁm& ggﬁi ge%?)pos%ﬁ'v EBPLﬁft e oF . si de rrenbers bei ng
received in a recess in a sidewall of 16 the shell. 1 2. A
l'iquid containnent and di spensing device
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2  according to aim1l wherein ch of the 3
sidewalls of the shell is an open| h Hlﬁ& ﬂﬁ » Bugh 4 sai d each of
the sidewal | s of the shell. id contai nment and

di spensi ng device 2 accordlng to Cla|n11 wherein the recess in each of
the 3 sidewal I s, of the shell is an outwardly projecting, 4

general ly U shaped recess. 1 4. In a liquid contai nnent and

di spensi ng devi ggg9gs having a rigid, gegecally cup-shaped pol yneric outer
3 shell with an open end, a polyneric chassis secured to 4 t he open
end of the shell, the chassis having a punping 5 mechanismwth a liquid
out | et therefron1 a flexible 6 pouch having an open end and a cl osed

end, the closedWhal ¥rg Cladaiedy positioned within the shell, the punping

rreggamsmﬂ CO][ngir.nS'Rg[rgarugqudp@éﬂﬁﬁtr{nie%@ H@'Hl@ﬁérﬁﬂi‘i GeQibyardly

cap,overl ha55|s and 10
bei ng secdr ed tBaYh’égsaf'né‘I"igl hﬁPﬁ‘éf%ﬁ&éﬂ*ﬂ $heRse: &u élgr Sheﬁ with an {pe
perimetri cgal wabpenfetdiearplizn ngposediair bE smdeﬁullhﬁra(nhmwguses an

opposed pgi r of saeafe&X&&wengPegﬁend SR dtr s Ne ﬁé;& Ynattag op

the cap further conprises ort oM t

panel portdon, BhBYERING wRshandgm !Eﬁl atﬁ%ﬁuﬁé antbsbo%hﬁrqﬁmqm oft
open- ended sI ot néhﬂsm npoudie hating awmme@nﬂaahdoa tidsedlerdd)ethe

erinetrica t Ln eiyed in_the
gpposed pa| r hfgéd &gd ebgleqé‘ﬁdgggg?i%ge of 1 Elgrtghe i ot\rg1 oFIhtaﬁgl%ap,
the 20 8 ski rbaﬁéﬁm@rﬁﬂeqaﬂémaﬁrmtr@qaél é§ét§ﬁ| éﬁwl}d#@bel ved in 21

- the open and of thBeefhsh) .the Erame surrodnding khQUEUe2Osl &ligtudnl anad
dlspen8|r¥% dev'%ﬁvzng an opposed pair of side members with a rib portion

11 extending outwardly from each of said side menmbers,
12 characterized in that each of said opposed pair of side
13 membersz is adjacent one of the sidewalls of the outer
14 shell, the rib portion of each of said opposed pair of
15 side members being received in a recess in a sidewall of
16 the shell.

1 2. A liquid containment and dispensing device

2 accofding to Claim 1 wherein the recess of each of the

3 sidewalls of the shell is an opening extending through

4 said each of the sidewalls of the shell.

1 3. A liquid containment and dispensing device

2 according to Claim 1 wherein the recess in each of the

3 sidewalls of the shell is an outwardly projecting,

4 generally U-shaped recess. '

1 4. In a liquid containment and dispensing device
2 having a rigid, generally cup-shaped polymeric outer

3 shell with an open end, a polymeric chassis secured to

4 the cpen end of the shell, the chassis having'a pumping
5 mechanism with a liquid outlet therefrom, a flexible

(3 pouch having an open end and a closed end, the closed end
7 being positioned within the shell, the pumping mechanism
8 comprising a rigid, perimetrical wall extending outwardly
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2 ~according to Caim4 wherein th as a 3 perinmetri cal
wal | extendi ng generally perpendlcul open end, the

perimetrical wall

pair of ribs of the 6 perinetri cal mell of the punplng chanmber engagi ng
and 7 bei ng support.ed by the rib neans of the perinetrical wall 8 of

t he shel |. 1

having inwardly 5 nmeans, the opposed

6. A liquid containment and di spensing device 2

according to O ai mégogderein the cap is heapssealed to 3 t he shell.
7. In a liquid contai nment and di spensi ng device 2 having a rigid,
general ly cup-shaped outer shell wth an 3 open end and a perinetrical
wal |, a chassis secured to 4 the open end of the shell, the chassis

having a pumd ng 5From ngheh ohasmisi t and 3 P Gveulybrg tHe ahessisaandexi bl e
6  pouch having BaigpeseRiddard @hﬁ'é}‘ﬁ&lq ee@araéeefimqrmemaz

bei ng

1

posi ti oned mnthln t he shell, .and a geney al verlying
the chassistlthe cap havi ng e 85”@) etr’ﬁaar}elwaggr ’E’Foﬁh%rﬁi‘"kpp’ﬁ‘@r Fﬁg{" beral

skirt porti a2 depefidrtolger comprises an opposed pair of ribs extending- 26 -

10 fron1 he tog 1 q&ke@@rfﬁha£@§terlzed in that the 11 skirt

portion of t e cap 1s tel escopica

shell, the pgérinetri cal ski repGRAP| BRTERET CORPLifBS cApShiiR MPTEdPRar dl y
proj ecting hsad neersendirey ftom cpert@ptpanﬁﬂ pozklionf tiee sidieltl phaviog

v dly Taoiig 1onpn1fEOEPSIRANE phlle HEUbIRARSLRCY TS o], | eyt he

recess 16 means to ) ) . :
li qui d cont di'nment °Bﬁﬁsﬁ¢§t?ér¥3|°ﬁgrél m% the perjpesriray watloedi 57¢ wherein
said top pana porpu@pPind chamber being received in the opposed pair of

19
.20
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open-ended slocs of the skirt portion of the cap, the
skirt portion of the cap being telescopically received in
the open end of the shell.

5. A liquid containment and dispensing device
according to Claim 4 wherein the shell further has a
perimetrical wall extending generally perpendicularly to
the open end, the perimetrical wall having inwardly
projecting rib means, the opposed pair of ribs of the
perimetrical wall of the pumping chamber engaging and
being supported by the rik means of the perimetrical wall
of the shell.

6. A liquid containment and dispensing device
according to Claim 4 wherein the cap is heat-sealed to
the shell.

7. In a liquid containment and dispensing device
having a rigid, generally cup-shaped outer shell with an
open end and a perimetrical wall, a chassis secured to
the open end of the shell, the chassis having a pumping
mechanism with a liquid outlet therefrom, a flexible
pouch having an open end and a closed end, the closed end
being positioned within the shell, and a generally cup-
shaped cap overlying the chassis, the cap having a top
panel portion and a perimetrical skirt portion depending
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3 ° said cap is donmed upwardly an | said open 4 end of

sai d shell. 1 9. Aliqu gﬂ!&’@ﬂ [Iil‘d di spensi ng device 2

according to Claim7 wherein said t of 3 said cap is
4

general |y planar and does not project above sai d open end of said

shel | . 1 10, A liquid contai nnent and di spensi ng device 2
according to Claim7 wherein said chassis has a thin, 3 pl anar nenber,
wherein said skier@%%tion of said cap has _ at least one inwardly
projecting rib, wherein said 5 perimetrical wall of said shell has at

| east one inwardly 6 projecting rib, wherein a first surface of said
thin, 7 pl anar nenber engages said at | east one inwardly 8 proj ecting

rib of saidigkirt meudithe ebpSparklcgRrtadf, dcharadaidizadainetiutd ther f ace of
said thin, anar er._ 10, . es _sai | east. [ :

proj ecting E#b of %gygg Y?LQLO%é$€%% riceal Fwa %l%ﬁéﬁééfgﬁzﬁeP¥ngU%? 1n'

11. A liquitd contdieneean and of Shenshedldethe perimetzdeat dfir Ptdom 10
wherein sai giat | esstcheneap e thy chtwarfly] HE61 &tk ingh bebdsnéshsKivte

portion of id cap.i.s 4 | i d wth | 1 l.east. opne.in |

proj ecting ??b of rimetE&FBTpgéwfiﬁﬁﬂQEQIgaﬁg}eyﬁvﬁﬂﬁ dngﬁgF#YM@£é£ﬁ§

- 27 - 118 receb3 meAns; uhel headt seanenpeingl nficeiyadi by thyixgress
accor ding {9cCl al MehihPePbloaak kIISY SoMesedoddin, 3 planar member,
wherein said skirt portion of said cap has 4 a spaced-apart plurality
of inwardly projecting ribs, 5 wherein said perinetrical wall of said
shell has a @& spaced- apar Lighin addntgiofennweandl| digpenjséogi dAgvi¢ds,; 7
wherein a fipst S%é@c&%i‘ﬁ% $8 14 ™M WMle3R3h BR®Sop panel portion of

3 said cap is domed upwardly and projects above said open
.4 end of said shell.

9. | A liquid containment and dispensing device
according to Claim 7 wherein said top panel portion of
said cap is generally planar and does not project above
said open end of said shell.

B W N e

10. A liquid containment and dispensing device
according to Claim 7 wherein said chazsis has a thin,-
planar member, wherein said skirt portion of said cap has
at least one inwardly projecting rib, wherein said
perimetrical wall of said shell has at least one inwardly
projecting rib, wherein a first surface of said thin,
planar member engages said at least one inwardly
projecting rib of said skirt portion of said cap, and

v e N U W

wherein a second surface of said thin, planar member

[
[=]

engages said at least one inwardly projecting rib of said

[y
[y

perimetrical wall of said shell.

11. A liquid containment and dispensing device
according to Claim 10 wherein said at least one inwardly
projecting rib of said skirt portion of said cap is
aligned with said at least one inwardly projecting rib of
said perimetrical wall of said shell.

m oA W N
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8 ° engages each of said plurallty ectlng 9 ri bs of
~said skirt portion of said cap, and M‘m (mmm -second surface of said
t hin, planar nmenber engages each 11 ity of inwardly
projecting ribs of said 12 perimetrical wall of Sald shel | . 1
13. The nethod of inparting shock | oad resistance 2 toaliquid
cont ai nnent and di spensing device conprising 3 a cup-shaped outer shel
wth a sidewal | anggya open end, 4 a flexible pouch with an open end
and a closed end, the 5 cl osed end being positioned within the shell,
and a 6 chassis telescopically received within the shell and 7
having a generally perinetrical frame with an opposed 8 pair of side
menber s depehdi ng t her 82ronhahiqsid rapandingest and tdispeheingl depinech, said

et fod COMprpsi NG:addhrding ro Claim PulErdiAts Ak UMY RALT A OknigCESSES
in the 11 S|dema of "t he chassi s; ovi di ng each

the opposed Pair dRlafiaenesber, jeharain ﬁﬁﬁﬁ %EF%SGHQﬁﬁépﬁyOSrﬁ? tqQR;hﬁeb
portion; and4l4 a spaced-apartnshitaligyt bé fivessdly wirtjentihe sites| with

the 15 = exger nal"lﬁu nx‘é{lgﬂ EQE&”ge%ir&c% ;LOQaPi SALL Y ~hﬁ§1§h9§ a16

nmenbers snugly wit recesses 0
shell. 1 8 spaged aPﬁétnE¥¢Eﬁﬂ¥ﬂY &écﬂﬁ%?%#%VEEFQQPFﬁlBSSF%P%nlng a 2
cap of a liqgid coiiexeineat fapde dbwpRne bg demcxmwtlmanar nespect to a

I A S B S ey b St o

w thin and acCcur at R respé an open end
of a general Py ribs of sazd gkirt porrlon of said cap, and wherein _a 2g -

6 cup- sliaped SMdn@rsdrma&enaf Ak K icdlihy ?Lliﬁ@f Henber eﬁgages regect i ng

perinetrical .wal | |n| I ng. chanb th ving an
axially dep&ﬁdlng dpglgaﬁyag o lnwa§giy pr%ﬂ%fﬁﬁ§ﬁ1 dggoﬁg %h%
10 P?ﬁkﬂﬁQﬂlﬁgltHélﬁmﬁﬂrﬂiﬂi shklhal | of the chassis

with an opposed pair of radially outwardly projecting 12 rlbs,

1 13. The metho& of imparting shock load resiscance
2 to a liquid containment and dispensing device comprising
3 a cup-shaped outer shell with s sidewall and an open end,
4 a flexible pouch with an open end and a closed end, the
5 closed end being positioned within the shell, and a

6 chassis telescopically received within the shell and

7 having a generally perimetrical frame with an opposed

8 pair of side members depending therefrom and surrounding
9 the flexible pouch, said method comprising:
10 -~ providing an opposed pair of recesses in the
11 sidewall of the chassis: |
12 providing each of the opposed pair of side
13 members with an externally projecting rib portion; and
14 inserting the chassis within the shell with the
15 externally projecting rib portion cf each of the side
16 members snugly within the opposed pair of recesses of the
17 outexr shell.

1 14. The method of accurately axially positioning a
2 cap of a liquid containment and dispensing device with

3 respect to a chassis of the device, the chassis being

. telescopically received within and accurately axially

S positioned with respect to an open end of a generally
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f the cap into 14

13 inserting the peri ' M

t.he open end of the shell until th J'ﬁﬂ&ﬂgncmﬂwpl y 15 proj ecting
ribs of the perinetrical wall of thes 'S s engage interior
ends of the opposed pair of slots of the 17 perimetrical wall of the
cap. 1 . 15. A nethod according to Caim1l0 wherein said cap

2 Is formed of a heat seal able thernoplastic material and 3

wherein said sheldgges forned of a heat seglable 4 t her nopl astic
material, and further conprising: 5 heat sealing the
cap and the shell to one 6 anot her after the perinetrical wall of.
the cap is 7 inserted into the open end of the shell

16. The net hod mip-shepednghal kama hagnngpam =enichldfy asugeaedby|y cup- 2

shaped shell of IaGets o C hdUERL 2 [ d devi t l.quid
cont ai nrrenlt, and &dje%giggﬁés‘}g#m n&ta&e\gl}lg%g (Eav_l n r{égac_ﬁgg‘g&ga%@ét&gl y
posi ti oned®wi t hi%Pe F&PopRKLIRN AHAXL3E 1¥hdepending perimetricahavakly

overl ayinggt he crsbimechod dowprigidgdependi ng perimetrical skirt, said

met hod 6 conprising, .....7 . . rovi ding the
perimetri %%I skirt of thegg%‘ﬁl%rf% tgr? %ﬁﬁ?\%?%‘?lycal waétl of tRe crb'-‘l"sosjlg‘cti ng
bead; 1b mith an opposed pair ofpredially aaanddysbapsecsind| with an
i nwar dly pgoj ectyiyg.r ecess 12 on an interior surface thereof;

and 13 14 . . inserting the periqetrical skirt of the
cap into the open end of f‘ﬁ%ertmgl§hesRSF?‘m%Br’o‘?q%d'atlﬁg%e geo‘faq HEi r t
of the cap4wit hithe lepennenddey Preojsbetilngnrebede ofadifsdly outwardlyhel | in
an 'nteerSGnC€3§fdjectinQ ribs of the perimetrical wall of the chassis

16 engage interior ends of the opposed pair of slotgs of the
17 perimetrical wall of the cap.

i 15. A method according to Claim 10 wherein said cap
2 is formed of a heat sealable thermoplastic material and

3 wherein said shell is formed of a heat sealable

4 thermoplascic material, and further comprising:

5 heat sealing the cap and the shell to one

6 another after the perimetrical wall of the cap is

7 inserced into the open end of the shell.

1 16. The method of securing a cap to an open end of
2 ° a generally cup-shaped shell of a liquid containment and
3 dispensing device, the ligquid containment and dispensing
4 device having a chassis positioned within and accurately
5 positioned within the open end of the shell the cap

6 overlying the chassis and having a depending perimetrical
7 skirc, said method comprising:

8 providing the perimetrical skirt of the cap

9 with an outwardly projecting bead; ,

10 providing the cup-shaped shell with an inwardly
11 projecting recess on an interilor suxface thereof; anc

12 ingserting the perimetrical skirt of the cap

13 into the open end of the shell to bring the bead of the
14 gkirt of the cap within the inwardly projecting recess of
15 the shell in an interference fit.
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