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Field of the Invention

5 This invention relates to a liquid containment
device with a self-contained pump for dispensing liquid
in small doses of a predetermined volume. More
particularly, this invention relates to a replaceable
congainment device of the foregoing character which is

10 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

pump.

15

A U.S. patent applicatlon, which is being filed
contemporaneously herewith by Bruce Cowger and Norman
Pawlowski, Jr. for an invention entitled "Ink Supply For
An Ink-Jet Printer," describes an ink supply for an ink-
20 13; printer that is separate from the printer ink pen,

and can be replaced upon the emptying of the ink supply
without the need to replace the printer ink pen. The ink
supply of the aforesaid U.S. patent application
incorporates a self-contained pumping device for
25 dispensing ink from a pumping chamber, and'desc:ibes, as
an embodiment of such a pumping device, 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 a relatively high
30 rate of oxygen and moisture transfer through the material
of the bellows. This oxygen and/or moisture 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 leakage
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A U S. patent application, which is being filed contenporaneously herewith
by Bruce Cowger and Norrman Pawl owski, Jr. for an invention entitled "Ink
Supply For An Ink-Jet Printer," describes an ink supply for an ink- 20

jet printer that is separate fromthe printer ink pen, and can be repl aced
upon the enptying of the ink supply without the need to replace the printer
i nk pen. The i #&xhply of the aforesai d-WR S patent application

i ncorporates a self-contained punpi ng device for 25 di spensing i nk from
a punpi ng chanber, and describes, as an enbodi nent of such a punping
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the ink supply. However, these and other problems
associated with the use of a bellows can be avoided by
the use of a pumping device having a rigid perimetrical

5 wall, preferably formed integrally with the associated
chassis structure of the ink supply, with a linearly
acting pumping member that is moveable within a pumping
chamber defined by the rigid wall to pressurize ink
within the pumping chamber, and a flexible moisture and

10 oxygen barrier film heat sealed to an edge of the
perimetrical wall in a continuous pattern and overlying
the pumping member. _

An ink supply according to the aforesaid U.S. patent
application also has a generally cup-shaped outer shell

15 of a fairly rigid polymeric matérial, preferably a
material with translucent properties to permit inspection
of the contents thereof, which is used to contain and
protect a flexible, ink-containing pouch. The outer
shell is generally rectangular in cross-section, with an

20 opposed pair of very long sides and an opposed pair of
very short sides, the configuration of the shell being
determined by the design of a docking station of the
printer into which the ink suppiy is to be inserted when
it is in position for the dispensing of ink therefrom.

25 In such an arrangement, the very long sides of such a
shell are subject to warpage, which can interfere with
the assembly of the ink supply into the docking station.
However, it has been found that such warpage problems can
be overcome by constructing the ink supply shell with an

30 outwardly projecting bow or convex configuration, so that
the cross-section configuration of the shell is '
approximately part elliptical rather than fectangular.

In an ink supply according to the aforesaid U.S.
patent application, there is also provided a chassis to

35 be affixed to the open end of the shell. This chassis,

This Sheet Has Been Reilaced

AT




extended surface of a sem-rigid material, such as a polyneric materi al
and is subject to a relatively high 30 rate of oxygen and noi sture
transfer through the nmaterial of the bellows. This oxygen and/or nvoisture
transfer can result in the degradation of the ink within the ink supply,
especially in a printer that is used only infrequently. Further, the

bel lows is suljjggelo to | eakage REPLACEMENR SHEET - 2-

which houses the pump of the ink supply and has a fluid
outlet for the dispensing of ink from the ink supply,
must be secured to the shell in such a way that it cannot
be readily disengaged therefrom. Of necessity, the
5 chassis has a complex configuration, but can readily be
formed in a single piece in such complex configuration
from a polymeric material by injection molding. oOf
course, the chassis and the shell can be secured to each
other by heat sealing if they are formed from compatible
10 polymeric materials, but such a heat sealing step is
time-consuming and expensive. However, the heat sealing
step can be avoided by a snap fit between the shell and
the chassis when the chassis is constructed in the form
of a plug that fits snugly within the upper portion of
15 the open end of the shell. Such a snap fit is
particularly effective when the shell is constructed with
an approximately part-elliptical cross-sectional
configuration, as described above. While the use of a
snap fit in this manner does not provide a true hermetic
20 seal within the interior of the shell, it does retard the
flow of air and moisture into and out of the shell to a
sufficient extent to avoid posing degradation problems
for an ink supply contained within a sealed, flexible
pouch packaged within and protected by the outer shell.
25 An ink supply according to the aforesaid U.S. patent
application alsc incorporates a cap of a complex
configuration that is secured to the polymeric chassis,
after the chassis and the flexible pouch, which is
attached to the chassis, is secured to the shell with the
30 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, it is preferred that the
attachment of the cap to the chassis be tamper resistant,
35 which requires a relativgly high degree of permanency to
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1

at' the location of its attachnent to another portion of the ink supply.
However, these and other problens associated with the use of a bellows can

be avoi ded by the use of a punping device having a rigid perinetrical 5
wal |, preferably formed integrally with the associated chassis structure of

the ink supply, with a linearly acting punping nenber that is noveable

within a punpi gé@nber defined by the rigid wall to pressurize ink within
t he punpi ng chanber, and a fl exible noisture and 10 oxygen barrier film
heat sealed to an edge of the perinetrical wall in a continuous pattern and

overlying the punping nmenber.
such attachment. However, it has been found that the

requisite permanency in the attachment of a polymeric cap
to the chassis can be readily and inexpensively obtained
by providing the chassis with the spaced apart pair of
5 outwardly projecting studs that are integrally formed

with the chassis, and by providing the cap with a spaced
apart pair of apertures that are aligned with the studs
and receive the studs therein such that the free ends of
the studs extend through the apertures in the cap and are

10 accessible by a deforming tool such as a heated softening
tool. After the attachment of the cap to the chassis,
the free ends of the studs are deformed by heating thenm
with the heat softening tool, to form buttons or caps
that have outer diameters greater than the inner diameter

15 of the apertures in the cap, ﬁhereby making it very
difficult to disengage the cap from the chassis.

Accordingly, it is an object of the present
invention to provide an improved iiquid containing and
dispensing device. More particularly, it is an object of

20 the present invention to provide an improved device of
the foregoing character that is useful in containing and
dispensing ink in an ink-jet printer.

It is also an object of the present invention to
provide a liquid containment and dispensing device with

25 an improved, self-contained pumping device. More
particularly, it is an object of the present invention to
provide an improved device of the foregoing character
that is useful in containing and dispensing ink in an
ink-jet printer.

30 It is also an object of the present invention to
provide a printing ink containment and dispensing device
for an ink-jet printer having a rigid, polymeric shell of
a generally rectangular cross-section that contains a
flexible, ink-containing pouch, in which the longer sides

35 of the shell are resistant to warpage. More
ws}i‘iﬁl}iiilfﬂlelnllﬁm




An'ink supply according to the aforesaid U.S. patent application also has a
general |y cup-shaped outer shell 15 of a fairly rigid polyneric
material, preferably a material with translucent properties to permt

i nspection of the contents thereof, which is used to contain and protect a
fl exi bl e, ink-containing pouch. The outer shell is generally rectangular in
Ccross-section, 16860 an 20 opposed pa 15 of very |long sides and an
opposed pair of very short sides, the configuration of the shell being
determ ned by the design of a docking station of the printer into which the

ink supply is to be inserted when it is in position for the dispensing of
i nk t her ef rom particularly, it is an object of the present invention to

provide an improved ink containment and dispensing device
of the foregoing character which can be readily assemblead
to an associated chassis structure without the need for

5 heat sealing the rigid shell and the chassis structure to
one another.

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

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

af bescriptlon ol the Drawing
Fig. 1 is a side view of a liquid containment and
15 dispensing device according to the preferred embodiment
of the present invention;
Fig. 2 is a an exploded view of the device of Figqg.

Fig. 3 is a plan view of the device of Figs. 1 and 2

20 taken on line 3-3 of Fig. 1;

Fig. 4 is a plan view of a component of the device
of Figs. 1-3 taken on line 4-4 of Fig. 5;

Fig. 5 is a side view of the component of Fig. 4;

Fig. 6 is a plan view of the component of Figs. 4

25 and 5 taken on line 6-6 of Fig. 5;

Fig. 7 is a fragmentary sectional view taken on line
7-7 of Fig. 3 and at an enlarged scale:;

Fig. 8 is a fragmentary exploded view of a portion
of the device of Figs. 1~7; '

30 Fig. 9 is a fragmentary view similar to Fig. 8
showing the elements of Fig. 8 in assembled relationship
to one another:;

Fig. 10 is a fragmentary sectional view showing an
alternative embodiment of the present invention; and

35



25° In such an arrangenent, the very long sides of such a shell are

subj ect to warpage, which can interfere with the assenbly of the ink supply
into the docking station. However, it has been found that such warpage
probl ens can be overcone by constructing the ink supply shell with an 30
outwardly projecting bow or convex configuration, so that the cross-section

configuration aggsgbe shell is approxi mat-eley part elliptical rather than
rectangular. In an ink supply according to the aforesaid U. S. patent
application, there is also provided a chassis to 35 be affixed to the
open end of the shell. This chassis,

Figs. 11-15 are views similar to Fig. 10
illustrating alternative embodiments of an element
thereof.

Lled Description of ne rrererreq kmpodimen
An ink containment and dispensing device in
accordance with a preferred embodiment of the present
invention is identified in Fig. 1 by reference numeral
10. The device 10 has a hard protective shell 12 which
10 contains a flexible pouch 14 for containing ink. The
shell 12 is attached to a chassis 16, which houses a pump
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 elements of the device
15 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 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 fluid
inlet in the docking bay is adapted to engage the fluid
outlet 20 to allow ink flow from the device 10 to the
printer. An actuator (not shown) in the docking bay is
adapted to engage the pump 18. Operation of the actuator
25 causes the pump 18 to provide ink in a series of small
doses of a predetermined volume from the reservoir 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 fill port 32 at
30 one end and an exhaust port 34 at the other end. Ink can
be added to the ink supply through the fill 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 is sealed with a ball 35 press fit into the
35 fill port 32.
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-3- which houses the punp of the ink supply and has a fluid outlet for the
di spensing of ink fromthe ink supply, nust be secured to the shell in such
a way that it cannot be readily disengaged therefrom O necessity, the 5
chassis has a conplex configuration, but can readily be fornmed in a single
pi ece in such conplex configuration froma polyneric material by injection
nol di ng. of coue8€9 the chassis and the=-stiekl can be secured to each other
by heat sealing if they are forned from conpati bl e

A pumping chamber 36 having an open bottom is formed
on the bottom of the chassis 16 within a rigid
perimetrical wall 37, which is preferably formed
integrally with the chassis 16. As described in more

5 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
36 from the pouch 14 by gravity and/or by a negative

10 pressure within the chamber 36. An outlet port 40
through which ink may be expelled from the chamber 36 is
also provided.

A one-way flapper valve 42 located at the bottom of
the inlet port 38 serves to limit the return of ink from

15 the chamber 36 to the pouch 14. The flapper valve 42 is
a rectangular piece of flexible material. In the
illustrated embodiment the valve 42 is positioned over
the bottom of the inlet port 38 and is heat staked to the
chassis 16 at the midpoints of 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, less 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 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. The
inner ply is a layer of polyethylene terephthalate (PET)

35 0.0005 lnches thlck. The illustrated flapper valve 42 is
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10 polyneric materials, but such a heat sealing step is tinme-consum ng
and expensive. However, the heat sealing step can be avoided by a snap fit
bet ween the shell and the chassis when the chassis is constructed in the
formof a plug that fits snugly within the upper portion of 15 t he open
end of the shell. Such a snap fit is particularly effective when the shel

I s constructedi@giep an approxi mately pard-gldiptical cross-sectiona
configuration, as described above. Wiile the use of a snap fit in this

manner does not provide a true hernetic 20 seal within the interior of
the shell, it does retard the flow of air and noisture into and out of the
shell to a 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.

The bottom of the chamber 36 is covered with a

5 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 in
the oversized diaphragm 44 allows the diaphragm to flex

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

In the illustrated embodiment, the diaphragm 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, other 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 6xygen and moisture

30 therethrough, thereby safequarding the ink in the chamber
36 from degradation by exposure to 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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sufficient extent to avoid posing degradation problens for an ink supply
contained within a seal ed, flexible pouch packaged within and protected by
the outer shell. 25 An i nk supply according to the aforesaid U. S
patent application also incorporates a cap of a conplex configuration that
I's secured to the polyneric chassis, after the chassis and the flexible
pouch, which i gggkbached to the chassis. igs-secured to the shell with the
30 fl exi bl e pouch contained within the shell. Because of the
conplexity of the cap, it is preferably forned integrally in a single piece
froma polymeric material by injection nmolding. In any case, it is
preferred that ilhastrated embodiment, biases the pressure plate 46

against the diaphragm 44 to urge the diaphragm outward so
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
5 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
in position. The pressure plate 46 in the illustrated
embodiment is molded of high density polyethylene.

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

15 stainless steel in the illustrated embodiment, is
positioned within the bore 56. The sealing ball 58 is
sized such that it can move freely within the bore 56,
but cannot pass through the narrow throat portion 54a
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, is press
fit into the top of the bore to retain the sealing spring

25 60 in place. The bore 56 is configured to allow the free
flow of ink past'the retaining ball and into the bore.

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

30 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.

The flexible ink pouch 14 is attached to the top of

35 the manifold 64 so as to form a top cover for the conduit
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attachnent of the cap.to the chassis be tanper resistant, 35 whi ch
requires a relatively high degree of permanency to such attachnent.
However, it has been found that the requisite permanency in the attachnent
of a polynmeric cap to the chassis can be readily and inexpensively obtained
by providing tgg ghassis with a spaced apart pair of 5 outwardly
projecting stu 8¢Bat are integrally fornmEY With the chassis, and by
providing the cap with a spaced apart pair of apertures that are aligned

wi th the studs :

66. In the illustrated embodiment, this is accomplished
by heat staking a rectangqular plastic sheet 68 to the top
surface of the manifold 64 to enclose the conduit 66. 1In
the illustrated embodiment, the chassis 16 molded of high
5 density polyethylene and the plastic sheet is low density
polyethylene that is 0.002 inches thick. These two '
materials can be easily heat staked to one another using
conventional methods and are also readily recYclable.
After the plastic sheet 68 is attached to the
10 chassis 16, the sheet is folded and sealed around its two
sides and top to form the flexible ink pouch 14. Again,
in the illustrated embodiment, heat staking can be used
to seal the perimeter of the flexible pouch 14. The
plastic sheet over the £fill port 32 and over the inlet
15 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 contain ink, it may be easily punctured or ruptured
and allows a relatively high amount of water loss from
20 the ink. Accordingly, to protect the pouch 14 and to
limit 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
sufficiently translucent to permit inspection of the ink
25 within the pouch 14 to determine that an adequate volume
of ink remains for proper operation of the printer. A
thickness of about one millimeter has been found to
provide robust protection and to prevent unacceptable
water loss from the ink. However, the material and
30 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. A
vertical rib 72 projects laterally from each side of the
as shell 12. The vertical rib 72 can be received within a
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and receive the studs therein such that the free ends of the studs extend

t hrough the apertures in the cap and are 10 accessi bl e by a deform ng
tool such as a heated softening tool. After the attachnent of the cap to
the chassis, the free ends of the studs are defornmed by heating themwth
the heat softening tool, to formbuttons or caps that have outer dianeters
greater than thegseoner dianeter 15 of 11he apertures in the cap, thereby
making it very difficult to disengage the cap fromthe chassis.

Accordingly, it is an object of the present invention to provide an

i nproved |iquid containing and di spensing device. Mre particularly, it is
an object of 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
5 recesses 76 which engage two circumferential ribs or
beads 78 formed on a depending perimetrical wall 79 of
the chassis 16 to attach the shell 12 to the chassis 16
in a snap fit.
The attachment between the shell 12 and the chassis
10 16 should, preferably, be snug enough to prevent
accidental separation of the chassis from the shell and
to resist the flow of ink from the shell should the
flexible reservoir develop a leak. However, it is also
desirable that the attachment not form a hermetic seal to
15 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. Otherwise, a negative pressure may develop
inside the shell and inhibit the flow of ink from the
20 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
25 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 fill the shell without undue
excess material. Of course, other dimensions and shapes
30 can also be used depending on the particular needs of a
given printer.
To f£fill the device 10, ink can be injected through
the £ill port 32. As it is filled, the flexible pouch 14 .
expands so as to substantially fill the shell 12. As ink
35 is being introduced into the pouch, the sealing ball 58
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20 the present invention to provide an inproved device of the foregoing
character that is useful in containing and dispensing ink in an ink-jet
printer. It is also an object of the present invention to provide a liquid
cont ai nment and di spensing device with 25 an i nproved, self-contained
punpi ng device. Mre particularly, it is an object of the present

I nvention to pn@gede an i nproved devi ce-of2the foregoing character that is
useful in containing and dispensing ink in an ink-jet printer. 30

It is also an object of the present invention to provide a printing ink

cont ai nment and di spensi ng devi ce
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

5 bore of the cylindrical boss 54 such that little, if any,
air remains in contact with the ink. The partial vacuum
applied to the fluid outlet also speeds the filling
process. To further facilitate the rapid filling of the
pouch, an exhaust port 34 is provided to allow the escape

10 of air from the shell as the reservoir expands. Once the
ink supply is filled, a ball 35 is press fit into the
fill port 32 to prevent the escape of ink or the entry of
air.

Of course, there are a variety of other ways which

15 can also be used to 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. 1In this way, any gas
trapped within the device during the filling process will

20 be carbon dioxide, not air. This may be preferable
because carbon dioxide may dissolve in some inks while
air may not. 1In 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

25 tube.

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

30 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

35 between the cap and the chassis. The free ends of the
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for an. ink-jet printer having a rigid, polyneric shell of a generally
rectangul ar cross-section that contains a flexible, ink-containing pouch,
in which the | onger sides -5- particularly, it is an object of the
present invention to provide an inproved ink contai nnment and di spensi ng
device of the foregoing character which can be readily assenbled to an
associ ated chaggggostructure without the yrped for 5 heat sealing the
rigid shell and the chassis structure to

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

5 the chassis 16. Further, label 24 is glued to the sides
of the device 10 to hold the shell 12, chassis 16, and
cap 22 firmly together. In the illustrated embodiment,
hot-melt glue is used to adhere the label in a manner
that prevents the label from being peeled off and

10 inhibits tampering with the ink supply.

The cap 22 in the illustrated embodiment is provided
with a vertical rib 90 protruding from each side. The
rib 90 is an extension of the vertical rib 72 on the
shell and is received within the slot provided in the

15 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
the keys 92 can be optionally deleted or altered so as to
provide a unique identification of the particular ink

20 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 of the wrong
type or color into a docking bay. This arrangement is

25 particularly advantageous for a multi-color printer where
there are adjacent docking bays for ink supplies of
various colors.

Fig. 10 illustrates an alternative embodiment of a
pumping chamber 136 for use in place of the pumping

30 chamber 36 of the embodiment of Figs. 1-9. The pumping
chamber 136 is defined by a rigid perimetrical wall 137,
which is formed integrally with a chassis 116 from a
polyreric material by injection molding. A pumping
member 146, which is in the form of a leaf spring, can be

35 deflected within the chamber, the leaf spring 146 thereby
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one another. For a further understanding of the present invention and the
obj ects thereof, attention is directed to the drawing and the foll ow ng
bri ef description thereof, to 10 the detail ed description of the
preferred enbodi nent of the invention, and to the appended clains. Brief
Description of the Drawing Fig. | is a side view of a liquid contai nnent
and 15 di spepsong device according Loy he preferred enbodi ment of the
present invention; Fig. 2 is a an expl oded view of the device of Fig. 1;

combining the functions of the separate pressure plate 46
and pump spring 48 of the embodiment of Figs. 1-9 since
the leaf spring 146 will self-return to its original or
. start position at the conclusion of a printing cycle. 1In
5 any case, the interior of the pumping chamber is sealed
by a flexible film 144 that overlies the leaf spring 146
and is sealed to the perimetrical wall 137, and
incorporates a check valve 142, which corresponds in
function, and may correspond in structure, to the check
10 valve 42 of the embodiment of Figs. 1-9. The leaf spring
146 is supported within the chamber 136 by a wall 150,
which corresponds in function to the spike 50 of the
embodiment of FPigs. 1 and 2. The pumping chamber 136 is
also provided with an outlet 120 and an inlet port 138,

15 which correspond in function to the outlet 20 and the
inlet port 38, respectively, of the embodiment of Figs.
1"9 . )

Figs. 11-15 illustrate alternative springs 246, 3486,
446, 546, 646, respectively, that can be used in place of
20 the leaf spring 146 of the embodiment of Fig. 10. Each
of the springs 246, 346, 446, 546, 646 can be readily
formed from a suitable polymeric material by extrusion,
and then cut to its desired width. When formed in this
way, each of the springs 246, 346, 446, 546, 646 will be
25 corrosion-resistant, unlike a metallic leaf spring 146
{or the spring 48) unless formed of stainless steel or
other corrosion resistant metal. In any case, the
springs 246, 346, 446, 546, 646 are contained within
pumping chambers 236, 336, 436, 536, 636, respectively,
30 which correspond in function to the pumping chambers 36,
136, and are covered by flexible films 244, 344, 444,
544, 644, respectively, which correspond in structure and
function to the flexible films 44, 144.
The liquid containment and dispensing device of the
'35 present invention has been specifically described as a
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Fig. 3is a plan view of the device of Figs. 1 and 2 20 taken on line
3-3 of Fig. 1; 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 conponent of
Fig. 4, Fig. 6 is a plan view of the conponent of Figs. 4 25 and 5
taken on line 6-6 of Fig. 5; Fig. 7 is a fragnentary sectional view taken
on line 7-7 of 16880 3 and at an enl arged 3Bake; Fig. 8 is a fragnentary
expl oded view of a portion of the device of Figs. 1-7; 30 Fig. 9
is a fragnentary view simlar to Fig. 8

device for containing and dispensing a supply of printing

ink in an ink jet printer as the preferred embodiment of

the invention. However, it is also contemplated that the

present invention can easily be adapted to the

5 containment and dispensing of other Newtonian (low

viscosity) liquids.

Although the best mode contemplated by the inventors
for carrying out the present invention as of the filing
date hereof has been shown and described herein, it will

10 be apparent to 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

claims and the legal equivalents thereof.
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showi ng the elenments of Fig. 8 in assenbled relationship to one anot her;

Fig. 10 is a
of the prese

Hmmmﬁmnmllﬁﬂlw onal view showi ng an al ternative enbodi nent
-6- Figs. 11-15 are views sinilar to

Fig. 10 illustrating & tér nat | ve enbodi rrenés of an el ement thereof.
. =16 -
What is Claimed:
1 1. In a liquid containment and dispensing device having a rigid, generally
2 cup-shaped outer shell with an open end, a chassis secured to the open end of the
3 shell, the chassis having a pumping mechanism with a liquid outlet therefrom, a
4 flexible pouch having an open end and a closed end, the closed end being positioned
5 within the shell and the open end being in liquid communication with the pumping
6 mechanism, a check valve separating the flexible pouch from the pumping mechanism
7 and permitting liquid flow from the flexible pouch into the pumping mechanism while
8 preventing liquid flow from the pumping mechanism into the flexible pouch to
9 dispense liquid therefrom through the liquid outlet, characterized in that the pumping
10 mechanism comprises:
11 _ a rigid, perimetrical wall extending outwardly from the chassis and
12 defining a pumping chamber;
13 a pumping member in communication with the pﬁmping chamber and
14 reciprocable therein, said pumping member being actuatable from a location external to
15 the chassis and being returnable to a start position after being moved from the start
16 position during a pumping cycle; and
17 a flexible film overlying said pumplng member, saxd flexible film be:ng
18 sealingly joined to the perimetrical wall in an endless pattern.
2. A liquid containment and dispensing device according to Claim 1
2 wherein said flexible film is substantially impervious to the transmission of oxygen
and moisture vapor.
3. A liquid containment and dispensing device according to Claim 2
2 wherein said flexible film comprises a polyméric material with a metallized coating.
4. A liquid containment and dispensing device according to Claim 1
2

wherein the chassis is formed from a polymeric material, and further characterized in

that: )
This Sheet Has Been Re,
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5 Det ai Led Desefrt+ptton of the Preferred Enbodi nent An i nk contai nment

and di spensi ng devj ' dance with a preferred enbodi nent of the

pr esent invenﬂm“m\ﬂn‘%‘l@\ din Fig. 1 by reference nuneral 10. The
devi ce 10 hashissl mwotect+ve shell 12 which 10 contains a flexible
pouch 14 for containing ink. The shell -127is attached to a chassis 16,
whi ch houses a.punp 18 and a fluid outlet 20. A protective cap 22 is

attached to the chassis 16 and a |l abel 24 is glued to the outside of the

12, chassis 16, and cap B0 RRR i AR the feid Phasle 10 Syl TaERly SRR,

apertur €s whi @nother in a single piece. )

5. A liquid containment and dispensing device according to Claim 1

wherein said pumping member comprises a leaf spring, said leaf spring being self-returnable
to the start position at the conclusion of a pumping cycle.

W N =

6. A liquid containment and dispensing device according to Claim 1
wherein the shell is formed of a rigid polymeric material and has a cross-section with
a first paif of opposed sides and a second pair of opposed sides, the sides of the first
pair of opposed sides being substantially longer than the sides of the second opposed
pair of sides, characterized further in that:

each of the sides of the first pair is outwardly bowed in configuration,

N N W R W =

whereby the first pair of sides is substantially resistant to warpage.

7. In a liquid containment and dispensing device having a rigid, generally
cup-shaped outer shell with an open end, a chassis secured to the open end of the
shell, a pumping mechanism with a liquid inlet thereinto and a liquid outlet therefrom,
wherein the chassis has a perimetrical wall, characterized in that:

the perimetrical wall of the chassis fits spugly within the open end of the
shell, one of the perimetrical wall of the chassis and the open end of the shell having
at least one outwardly projecting bead, the other of the perimetrical wall of the chassis
and the open end of the shell having at least one radially inwardly projecting recess,

O 0 3 b bW N e

the at least one bead being received in the at least one recess in a snap fit.

8. In a liquid containment and dispensing device having a rigid, generally
2 cup-shaped outer shell with an open end, a chassis secured to the open end of the
shell, a pumping mechanism with a liquid inlet thereinto and a liquid outlet therefrom

This Sheet Has Been Reilaced
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w access to uid outlet. The device 10 is adapted to
be rem)va m‘nm ﬂlln.ﬁ'HLa dOCkI ng bay (not shown) within an ink-jet
printer-. vice 10 is inserted into the printer, a fluid
inlet in the doc |ng bay Yi's adapted to engage the fluid outlet 20 to all ow
ink flow fromthe device 10 to the prlnt—e18 -An actuator (not shown) in the

docki ng pay is adapted t age the pu Oper.at i of the actuatqr 25
causes the punffsd °‘PR)°WB’3‘? g‘ cﬁgss;snﬂg @3#%@%& Pgﬁﬁ?qe%&% e gap and the

20, to the 11 orl-i Rapearid an Gl AR e e pr intor.

6 a label, said label belpg adhesively joined to the exterior of the shell and
7 the exterior of the cap and helping to secure the cap, the chassis and the shell to one

8 another.

9. In a liquid containment and dispensing device having a rigid, generally
cup-shaped outer shell with an open end, a chassis secured to the open end of the
shell, the chassis having a pumping mechanism with a liquid inlet thereinto and a
liquid outlet therefrom, a flexible pouch having an open end and a closed end, the
closed end being positioned within the shell and the open end being joined to the
chassis in fluid communication with the pumping mechanism, a check valve separating
the flexible pouch from the pumping mechanism and permitting liquid flow from the
flexible pouch into the pumping mechanism while preventing liquid flow from the

O R 3 A bW e

pumping mechanism into the flexible pouch, to dispense liquid from the flexible pouch

10 through the liquid outlet, the chassis having a top panel portion with an opening

11 therein, the opening being in hqmd communication with the pumping mechanism, the
12 check valve being in the form of a thin, flexible, rectangular film of a liquid

13 impervious material overlying the opening in the top panel portion, the thin film being
14 heat staked to the top panel portion so that a portion of the thin film is free to flex

15 with respect to the top panel portion, characterized in that:

16 the thin film is heat staked to the top panel portion only between the

17 ends of an opposed pair of sides of the thin film.

10. A liquid containment and dispensing device according to Claim 9
2 wherein each of the opposed pair of sides of the thin film is shorter than each of
another opposed pair of sides of the thin film.

1 11. In a liquid containment and dispensing device having a rigid, generally cup-
shaped outer shell with an open end, a chassis formed from a heat-softenable
polymeric material secured to the open end of the shell, a pumping mechanism having
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The chassis 16 is prow ded with a fill port 32 at 30 one end and an

exhaust por ﬁ“lml“)lnﬁmmm‘ end. Ink can be added to the ink supply

t hr ough the‘“ |l e air displaced by the added ink is exhausted
t hr ough the éxh&ust pbrt® 34. After the ink supply is filled, the fill port
32 is sealed W|thaball 35 press fit inkdsthe 35 fill port 32.

NT SHEE 4 ‘a f‘qt%ﬁ%e? the! ren?tgba%ﬁ a3l?q h& \fmﬁg tﬁere?rgr?{] t}?eoct:htagsqg ilasvnflgo rartrglgj panel
5 portion, and a cap secured to the chassis, characterized in that: _
6 the chassis is provided with a spaced apart pair of studs formed
7 integrally therewith and extending outwardly therefrom;
8 the cap is provided with a spaced apart pair of apertures, each of the
9 apertures receiving one of the studs, the free end of each stud projecting through the
10 aperture in which it is received;
11 the cap being secured to the chassis by deforming the free end of each
12 of the studs to enlarge it to create an interference between the free end and the
13 aperture of the chassis in which it is received. '

12. In a liquid containment and dispensing device having a rigid, generally cup-
shaped outer shell with an open end, a chassis formed from a polymeric material
secured to the open end of the shell, a pumping mechanism in fluid communication
with the chassis and with an outlet from the pumping mechanism, characterized in
that: |

the outlet of the pumping mechanism comprises a cylindrical boss, said
cylindrical boss being integrally formed with the chassis in a singk;: piece.

BN U R e e

13. A liquid containment and dispensing device according to any of the
2 foregoing claims wherein the liquid is printing ink of a'type used in an ink-jet printer.
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on the bottomof the chassis 16 within a rigid perimetrical wall 37, which
is preferably fornmed integrally wwth the chassis 16. As described in nore 5
detail bel ow, the chanber 36 can be pressured to supply ink to the printer
wi t hout pressurizing the interior of the pouch 14. The top of the chamnber
36 is provided with an inlet port 38 through which ink may enter the

chanber 36 fromiBgopouch 14 by gravity andmor by a negative 10
pressure within the chanber 36. An outlet port 40 through which ink may be
expelled fromthe chanber 36 is also provided. A one-way flapper valve 42

| ocated at the bottom of
Abstract of The Disclosure

An ink containment and dispensing device for an ink-
jet printer is provided with a main reservoir in the form
of a flexible panel, which is typically maintained at
ambient pressure. The main reservoir is coupled to a

5 variable volume chamber via a one-way valve which allows
the flow of ink from the reservoir to the chamber and
prevents the flow of ink from the chamber to the
reservoir. The chamber is coupled to a fluid outlet,
which is normally closed to prevent the flow of outward

10 ink. However, when the ink supply is installed in a
printer, the filuid outlet establishes a fluid connection
between the chamber and the printer. The chamber is part
of a pump provided with the ink supply that can be _
actuated to supply ink from the reservoir to the printer.

15 The pump has a linearly acting pumping member and a
flexible diaphragﬁ that overlies the pumping member, the
diaphragm being impervious to the transmission of oxygen
and moisture therethrough to prevent degradation of the
ink within the chamber.
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the inlet port 38 serves to limt the return of ink from 15 t he chanber -
36 to the pouch 14. The fl apper valve 42 is a rectangul ar piece of

flexible material. In the illustrated enbodi mrent the valve 42 is positioned
over the bottomof the inlet port 38 and is heat staked to the chassis 16
at the mdpoints of its short sides._\Wen the 20 pressure within the,

chanber 36 drops below that in theoE?$Ch 14, the unstaked sides of the 613
val ve 42 each flex to allow the fl ink through the inlet port 38 an
into the chanber 36. By heat staking therpedsg=bd2=teo—the—ehlas55i-5=x6-]

an opposed pair of sides, less flexing 2 of the valve 42 is ]

or permtted than would be o0 :

F:|(5. ' | | . ; . HL—10

70

FIG. 2
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the case if the valve 42 were staked only along a single side, thereby
ensuring that it closes nore securely, and this effect is enhanced by doing
the heat staking at the mdpoints of the shorter sides, as opposed to the

| onger 30 "sides. In the illustrated enbodi nent the flapper valve 42 is

madahidbhed: HABedIRE gRE €F 1 al . _The outer pl éal s a layer of I4)4v density
pol y Mm'& I m | nches ®fi ck. $§e | r ply is a layer of polyethyl eg®
tere |

val ve

. 0005 chesthi-el——Tbeilhuctr | apper

FIG. 6




RLENSEREPLACEMENT SH EET 03 JAN 1997 approximately 5.5 mllinmeters w de and

8.7 mllineters long. Such a materi al
t her et hrough when the valve 42 is in its closed position.
36 is covered with a 5

chanber

I's inpervious to the flow of

fl exi bl e di aphragm 44.

i nk
The bottom of the
The di aphragm 44

is slightly larger than the opening at the bottom of the chanber and is

seal ed around the free edge of the perinetrical
36. The excess materi al

chanber
di aphragmto fl ex

22

wal |

<
3

37 that defines the

in the oversized di aphragm 44 all ows the
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10 up and down to vary the volune of the chanber 36. In the

Il lustrated device, the displacenent of the diaphragm 44 allows the vol une
of the chanber 36 to be varied by about 0.7 cubic centinmeters. The fully
expanded vol une of the illustrated chanber 36 is between about 2.2 and 2.5
cubic 15 centineters. In the illustrated enbodi nent, the di aphragm 44
Is made of a multi-ply material having a | ayer of | ow density pol yethyl ene
0. 0005 inches thick, a lay of adhesive, a layer of netallized

pol yet hyl ene 20 terephﬁﬁé = Q. 00028~inches thick, a layer of
adhesive, and a layer of |lgw densit§

FIG. 8 <

i

FIG. 9



I nches thick. O course, other suitable materials may al so be used to form
t he di aphragm 44. The diaphragm 44 in the illustrated enbodi nent is heat

st aked, using 25 conventional nmethods, to the free edge of the wall 37
of the chanber 36. During the heat staking process, the | ow density

pol yet hyl ene in the diaphragmw ||l seal any folds or winkles in the

di aphragm 44. The di aphragm 44, thus, is inpervious to the transm ssion of
oxygen and noi sture 30 t her et hrough, thereby safeguarding the ink in

t he chanber 36 from degradati on by exposure to any such substance. Wthin
the chanber 36 a pressure plate 46 is positioned adjacent the di aphragm 44,
the pressure plate
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46 serving as a piston with
48, made of stainless steel
03 JAN 1997 -9- illustrated
agai nst the diaphragm 44 to
size of the chanmber 36
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eﬁlilced
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|

one

446

respect to the chanber 36. A 35 punp spring
in the REPLACEVENT SHEET REPLACEMENT SHEET
enbodi ment, biases the pressure plate 46

urge the dlaphragnloutmard so as to expand the
end of the
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punp spring 48 is received on a spike 50 forned on the 5
chanber 36 and the other end of the punp spring 4

ﬁT"WﬁE;Eg@ggsﬁgg?ﬁyﬂnﬂrﬂﬂ%+ﬂ order to re
W BOSHREESS e, Rl 6Fn tHe illustrate
il
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Field of the Invention

This invention relates to a liquid containment
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
printing ink and for dispensing the printing ink to a
printing head upon the actuation of the self-contained
pump.

A U.S. patent application, which is being filed
contemporaneously herewith by Bruce Cowger 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 emptying of the ink supply
without the need to replace the printer ink pen. The ink
supply of the aforesaid U.S. patent application
incorporates a self-contained 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 requires a relatively large
extended surface of a semi-rigid material, such as a
polymeric material, and is subject to a relatively high
rate of oxygen and moisture transfer through the material
of the bellows. This oxygen and/or moisture 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 leakage
REPLACEMENT SHEET
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. LACEMENT SHEET
positioned within the bore 56. The sealing ball 58 is sized suEff% MNt
can nmove freely within the bore 56, but cannot pass through the narrow
throat portion 54a thereof. A sealing spring 60 is posi Lrﬂﬁgcé& Ht% an 0

bore 56 to urge the sealing ball 58 against the narrow

seal and prevent the flow of ink through the fluid outlgtf{ A retaining b H

into the top of the bore to retain the seatidg-spring 2b 60 in pla

62, made of stainless steel in the illustrated enbodi mept Us’ﬁgm@@m? g’
9

The bore 56 is configured to allow the free flow of inkj past The Tetat
ball and into the bore. Araised manifold 64 is forned lan.the top of the

10
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at the location of its attachment to another portion of
the ink supply. However, these and other problems
associated with the use of a bellows can be avoided by
the use of a pumping device having a rigid perimetrical
wall, preferably formed integrally with the associated
chassis structure of the ink supply, with a linearly
acting pumping member that is moveable within a pumping
chamber defined by the rigid wall to pressurize ink
within the 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 according to the aforesaid U.S. patent
application 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, which is used to contain and
protect a flexible, 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 design of a docking station of the
printer into which the ink supply is to be inserted when
it is in position for the dispensing of ink therefrom.

In such an arrangement, the very long sides of such a
shell are subject to warpage, which can interfere with
the assembly of the ink supply into the docking station.
However, it has been found that such warpage problems can
be overcome by constructing the ink supply shell with an
outwardly projecting bow or convex configuration, so that
the cross-section configuration of the shell is
approximately part elliptical rather than fectangular.

In an ink supply according to the aforesaid U.S.
patent application, there is also provided a chassis to
be affixed to the open end of the shell. This chassis,
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chassis 16. The manifold 64 forns a cylindrical boss around the to

fyll port 32 and a simlar boss 30 around the topjo E@Q@ Rl
so that each of these ports is isolated. The nanifol di6 g

T port 38
é around t he

base of the fluid outlet 20 and the outlet port 40 tofferm an open-topped
conduit 66 joining the two outlets. The flexible ink pouclDIYAN 997t ached

to the top of 35
-10 -

condui t
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the manifold 64 so as to forma jop cover for_thF
-3 -

which houses the pump of the ink supply and has a fluid
outlet for the dispensing of ink from the ink supply,
must be secured to the shell in such a way that it cannot
be readily disengaged therefrom. Of necessity, the
chassis has a complex configuration, but can readily be
formed in a single piece in such complex configuration
from a polymeric material by injection molding. Of
course, the chassis and the shell can be secured to each
other by heat sealing if they are formed from compatible
polymeric materials, but such a heat sealing step is
time-consuming and expensive. However, the heat sealing
step can be avoided by a snap fit between the shell and
the chassis when the chassis is constructed in the form
of a plug that fits snugly within the upper portion of
the open end of the shell. Such a snap fit is
particularly effective when the shell is constructed with
an approximately part-elliptical cross-sectional
configuration, as described above. While the use of a
snap fit in this manner does not provide a true hermetic
seal within the interior of the shell, it does retard the
flow of air and moisture into and out of the shell to a
sufficient extent to avoid posing degradation problems
for an ink supply contained within a sealed, flexible
pouch packaged within and protected by the outer shell.
An ink supply according to the aforesaid U.S. patent
application also incorporates a cap of a complex
configuration that is secured to the polymeric chassis,
after the chassis and 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. 1In any case, it is preferred that the
attachment of the cap to the chassis be tamper resistant,
which requires a relatively high degree of permanency to
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66 In the illustrated: enbodlnent this is acconplished by heat Ing a

rect angul ar p}a. e&: ﬁﬁho the top surface of the manifold 64 10
€ncl ose the co e illustrated enbodlnent,‘thaﬁgw§§§N$ §H§fr
nol ded of hi ghl: l]l] guﬂ ~sheet—t-5--0Ww
density pol yet

pol yet hyl ene and the pl as
0. 002 inches thick. These t &ggterlals can} be
easily heat staked to one another using conventi onal
readily recyclable. After the plastic sheef g8_is atta h dto the 10
chassis 16, the sheet is folded and sealed around its two sides and top
formthe flexible ink pouch 14. Again, in the illustra i ;
st aki ng can be used

such attachment. However, it has been found that the
requisite permanency in the attachment of a polymeric cap
to the chassis can be readily and inexpensively obtained
by providing the chassis with the spaced apart pair of

5 outwardly projecting studs that are integrally formed
with the chassis, and by providing the cap with a spaced
apart pair of apertures that are aligned with the studs
and receive the studs therein such that the free ends of
the studs extend through the apertures in the cap and are

10 accessible by a deforming tool such as a heated softening
tool. After the attachment of the cap to the chassis,
the free ends of the studs are deformed by heating them
with the heat softening tool, to form buttons or caps
that have outer diameters greater than the inner diameter

15 of the apertures in the cap, thereby making it very
difficult to disengage the cap from the chassis.

Accordingly, it is an object of the present
invention to provide an improved liquid containing and
dispensing device. ‘More particularly, it is an object of

20 the present invention to provide an improved device of
the foregoing character that is useful in containing and
dispensing ink in an ink-jet printer.

It is also an object of the present invention to
provide a ligquid containment and dispensing device with

25 an improved, self-contained pumping device. More
particularly, it is an object of the present invention to
provide an improved device of the foregoing character
that is useful in containing and dispensing ink in an
ink-jet printer.

30 ' It is also an object of the present invention to
provide a printing ink containment and dispensing device
for an ink-jet printer having a rigid, polymeric shell of
a generally rectangular cross-section that contains a
flexible, ink-containing pouch, in which the longer sides

35 of the shell are resistant to warpage. More
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to seal the perinmeter of the flexible pouch 14. The plastic sheet over

fi.ll port 32 and over the inlet 15 port 38 can be punctjur, -
or otherw se renoved so as not to block the flow of ink thrfod IL%¢QQE§T SHEET

ports. Although the flexible pouch 14 provides an ideal

wa

It may be easily punctured or ruptured and allows a rel ati
of water loss from 20 the ink. Accordingly, to protec

elly qgﬁpt
' ' ﬁhe pouch 1
and to limt water loss, the pouch 14 is encbPosed within ajp

12. In the illustrated enbodi nent, the shell 12 is made

of

tfjo contaln I'n

larified

pol ypr opyl ene, which is suff|C|entIy translucent to permt

t he i nk

I nspecti on oOf

particularly, it is an object of the present invention to

provide an improved ink containment and dispensing device
of the foregoing character which can be readily assembled
to an associated chassis structure without the need for

5 heat sealing the rigid shell and the chassis structure to

one another.

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

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

Brief Description of the Drawing

Fig. 1 is a side view of a liquid containment and
15 dispensing device according to the preferred embodiment

of the present invention:

Fig. 2 is a an exploded view of the device of Fig.

Fig. 3 is a plan view of the device of Figs. 1 and 2

20 taken on line 3-3 of Fig. 1;

Fig. 4 is a plan view of a component of the device
of Figs. 1-3 taken on line 4-4 of Fig. 5;
Fig. 5 is a side view of the component of Fig. 4;
Fig. 6 is a plan view of the component of Figs. 4

25 and 5 taken on line 6-6 of Fig. 5;

Fig. 7 is a fragmentary sectional view taken on line

7-7 of Fig. 3 and at an enlarged scale;

Fig. 8 is a fragmentary exploded view of a portion

of the device of Figs. 1-7;

30 Fig. 9 is a fragmentary view similar to Fig. 8
showing the elements of Fig. 8 in assembled relationship

to one another;

Fig. 10 is a fragmentary sectional view showing an
alternative embodiment of the present invention; and

35
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Figs. 11-15 are views similar to Fig. 10
illustrating alternative embodiments of an element
thereof.

5 . $ , 3
An ink containment and dispensing device in
accordance with a preferred embodiment of the present
invention is identified in Fig. 1 by reference numeral
10. The device 10 has a hard protective shell 12 which
10 contains a flexible pouch 14 for containing ink. The

shell 12 is attached to a chassis 16, which houses a pump

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 elements of the device
"~ 15 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 fluid outlet.

The device 10 is adapted to be removably inserted

into a decking bay (not shown) within an ink-jet printer.

20 When the device 10 is inserted into the printer, a fluid
inlet in the docking bay is adapted to engage the fluid

‘outlet 20 to allow ink flow from the device 10 to the

printer. An actuator (not shown) in the docking bay is
adapted to engage the pump 18. Operation of the actuator

25 causes the pump 18 to provide ink in a series of small
doses of a predetermined volume from the reservoir 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 fill 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

£ill port 32 is sealed with a ball 35 press fit into the

35 £ill port 32.
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I n the docking bay to provide | ateral suppaqr

A pumping chamber 36 having an open bottom is formed
on the bottom of the chassis 16 within a rigid
perimetrical wall 37, which is preferably formed
integrally with the chassis 16. As 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
36 from the pouch 14 by gravity and/or by a negative
pressure within the chamber 36. An outlet port 40
through which ink may be expelled from the chamber 36 is
also provided.

A one-way flapper valve 42 located at the bottom of
the inlet port 38 serves to limit the return of ink from
the chamber 36 to the pouch 14. The flapper valve 42 is
a rectangular piece of flexible material. 1In the
illustrated embodiment the valve 42 is positioned over
the bottom of the inlet port 38 and is heat staked to the
chassis 16 at the midpoints of its short sides. When the
pressure within the chamber 36 drops below that in the
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, 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 securely, and
this effect is enhanced by doing the heat staking at the
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. The
inner ply is a layer of polyethylene terephthalate (PET)
0.0005 inches thick. The illustrated flapper valve 42 is
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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.

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

In the illustrated embodiment, the diaphragm 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
terephthalate (PET) 0.00048 inches thick, a layer of
adhesive, and a layer of low density polyethylene 0.0005
inches thick. Of course, other suitable materials may
also be used to form the diaphragm 44. The diaphragm 44
in the illustrated embodiment is heat staked, using
conventional methods, to the free edge of the wall 37 of
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
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
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



In the illustrated enbodi ment, the shell 12 and the flexib

| e p@EEhA%M%N c%HEET

It contains have the capacity to 25 hol d appr oxi mat elfy 1o e
centineters of ink. The shell is approximately 67 mlli ﬂs“‘%ﬁé‘éﬁ SHEET
mllimeters thick, and 60 mllimeters high. The flexiblef{ppuch 14 is sizkd
so as to fill the shell wi thout undue excess material. :o@&quWrI
di nensi ons and shapes 30 can al so be used dependi ng pnjthe particul gr
needs of a given printer. To fill the devigeglQ, ink can}be Tnjected

through the fill

port 32. As it is filled, the flexible hauch 14 expands go

as to substantially fill the shell 12. As ink

10

15

20

25

30

35

illustrated embodiment, biases the pressure plate 46
against the diaphragm 44 to urge the diaphragm outward so
as to expand the size of the chamber 36. One end of the
punp 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

in position. The pressure plate 46 in the illustrated

embodiment is molded of high density polyethylene.

A hollow cylindrical boss 54 extends downward from
the chassis 16 to form the housing of the fluid outlet
20, the boss 54 being formed integrally with the chassis
16. A bore 56 of the hollow boss 54 has a narrow throat
54a at its lower end. A sealing ball 58, made of
stainless steel in the illustrated embodiment, is
positioned within the bore 56. The sealing ball 58 is
sized such that it can move freely within the bore 56,
but cannot pass through the narrow throat portion 54a
thereof. A sealing spring 60 is positioned within the
bore 56 to urge the sealing ball 58 against the narrow
throat 54a to form a seal and prevent the flow of ink
through the fluid outlet. A retaining ball 62, made of
stainless steel in the illustrated embodiment, is press
fit into the top of the bore to retain the sealing spring
60 in place. The bore 56 is configured to allow the free
flow of ink past the retaining ball and into the bore.

A raised manifold 64 is formed on the top of the
chassis 16. The manifold 64 forms a cylindrical boss
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.

The flexible ink pouch 14 is attached to the top of
the manifold 64 so as to form a top cover for the conduit
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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. 1In
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 staked to one another using
conventional methods and are also readily recyclable.

After the plastic sheet 68 is attached to the
chassis 16, the sheet is folded and sealed around its two
sides and top to form the flexible ink pouch 14. Again,
in the illustrated embodiment, heat staking can be used
to seal the perimeter of the flexible pouch 14. The
plastic sheet over the fill port 32 and over the inlet
port 38 can be punctured, pierced, or otherwise removed
80 as not to block the flow of ink through these ports.

Although the flexible pouch 14 provides an ideal way
to contain ink, it may be easily punctured or ruptured
and allows a relatively high amount of water loss from
the ink. Accordingly, to protect the pouch 14 and to
limit water loss, the pouch 14 is enclosed within 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 one 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 raised 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

REPLACEMENT SHEET
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I nk contai nment and di spensing device. |Ih

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
beads 78 formed on a depending perimetrical wall 79 of
the chassis 16 to attach the shell 12 to the chassis 16
in a snap fit.

The attachment between the shell 12 and the chassis
16 should, preferably, be snug enocugh to prevent
accidental separation of the chassis from the shell and
to resist the flow of ink from the shell should the
flexible reservoir develop a leak. However, it is also
desirable that the attachment not form a hermetic seal to
allow the slow ingress of air into the shell as ink is
depleted from the reservoir 14 to maintain the pressure
inside the shell generally the same as the ambient
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 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 £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 £ill 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
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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 f£fill the chamber 36, the conduit 66, and the

5 bore of the cylindrical boss 54 such that little, if any,
air remains in contact with the ink. The partial vacuum
applied to the fluid outlet alsoc speeds the filling
process. To further facilitate the rapid filling of the
pouch, an exhaust port 34 is provided to allow the escape

10 of air from the shell as the reservoir expands. Once the
ink supply is filled, a ball 35 is press fit into the
£ill port 32 to prevent the escape of ink or the entry of
air.

Of course, there are a variety of other ways which

15 can also be used to f£ill 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. 1In this way, any gas
trapped within the device during the filling process will

20 be carbon dioxide, not air. This may be preferable
because carbon dioxide may dissolve in some inks while
air may not. 1In general, it is preferable to remove as
much gas from the device as possible so that bubbles and
the like dc not enter the print head or the trailing

25 tube.

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

30 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

35 between the cap and the chassis. The free ends of the
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contacting themw th a heated tool, to provide a tanper reS|stan¢3
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glued to the sides

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

5 the chassis 16. Further, label 24 is glued to the sides

- of the device 10 to hold the shell 12, chassis 16, and

cap 22 firmly together. In the illustrated embodiment,
hot-melt glue is used to adhere the label in a manner
that prevents the label from being peeled off and

10 inhibits tampering with the ink supply.

The éap 22 in the illustrated embodiment is provided
with a vertical rib 90 protruding from each side. The
rib 90 is an extension of the vertical rib 72 on the
shell and is received within the slot provided in the

15 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
the keys 92 can be optionally deleted or altered so as to
provide a unique identification of the particular ink

20 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 of the wrong
type or color into a docking bay. This arrangement is

25 particularly advantageous for a multi-color printer where
there are adjacent docking bays for ink supplies of
various colors.

Fig. 10 illustrates an alternative embodiment of a
pumping chamber 136 for use in place of the pumping

30 chamber 36 of the embodiment of Figs. 1-9. The pumping
chamber 136 is defined by a rigid perimetrical wall 137,
which is formed integrally with a chassis 116 from a
polymeric material by injection molding. A pumping
member 146, which is in the form of a leaf spring, can be

35 deflected within the chamber, the leaf spring 146 thereby
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in_a manner
, the cap 22 has

combining the functions of the separate pressure plate 46
and pump spring 48 of the embodiment of Figs. 1-9 since
the leaf spring 146 will self-return to its original or
start position at the conclusion of a printing cycle. 1In
any case, the interior of the pumping chamber is sealed
by a flexible film 144 that overlies the leaf spring 146
and is sealed to the perimetrical wall 137, and
incorporates a check valve 142, which corresponds in
function, and may correspond in structure, to the check
valve 42 of the embodiment of Figs. 1-9. The leaf spring
146 is supported within the chamber 136 by a wall 150,
which corresponds in function to the spike 50 of the
embodiment of Figs. 1 and 2. The pumping chamber 136 is
also provided with an outlet 120 and an inlet port 138,
which correspond in function to the outlet 20 and the
inlet port 38, respectively, of the embodiment of Figs.
1-9.

Figs. 11-15 illustrate alternative springs 246, 346,
446, 546, 646, respectively, that can be used in place of
the leaf spring 146 of the embodiment of Fig. 10. Each
of the springs 246, 346, 446, 546, 646 can be readily
formed from a suitable polymeric material by extrusion,
and then cut to its desired width. When formed in this
way, each of the springs 246, 346, 446, 546, 646 will be
corrosion-resistant, unlike a metallic leaf spring 146
(or the spring 48) unless formed of stainless steel or
other corrosion resistant metal. In any case, the
springs 246, 346, 446, 546, 646 are contained within
pumping chambers 236, 336, 436, 536, 636, respectively,
which correspond in function to the pumping chambers 36,
136, and are covered by flexible films 244, 344, 444,
544, 644, respectively, which correspond in structure and
function to the flexible films 44, 144.

The liquid containment and dispensing device of the
present invention has been specifically described as a
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punpi ng chanber

10

136 for use in place of the punping

device for containing and dispensing a supply of printing
ink in an ink jet printef 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 contemplated by the inventors
for carrying out the present invention as of the filing
date hereof has been shown and described herein, it will
be apparent to 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
claims and the legal equivalents thereof.
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t 1s Claimed:
1 1. In a liquid containment and dispensing device having a rigid, generally
2 cup-shaped outer shell with an open end, a chassis secured to the open end of the
3 shell, the chassis having a pumping mechanism with a liquid outlet therefrom, a
4 flexible pouch having an open end and a closed end, the closed end being positioned
5 within the shell and the open end being in liquid communication with the pumping
6 mechanism, a check valve separating the flexible pouch from the pumping mechanism
7 and permitting liquid flow from the flexible pouch into the pumping mechanism while
8 preventing liquid flow from the pumping mechanism into the flexible pouch to
9 dispense liquid therefrom through the liquid outlet, characterized in that the pumping
10 mechanism comprises:
11 a rigid, perimetrical wall extendiﬁg outwardly from the chassis and
12 defining a pumping chamber;
13 a pumping member in communication with the pumping chamber and
14 reciprocable therein, said pumping member being actuatable from a location external to
15 the chassis and being returnable to a start position after being moved from the start
16 position during a pumping cycle; and
17 a flexible film overlying said pumping member, said flexible film being
18 sealingly joined to the perimetrical wall in an endless pattern.
2. A liquid containment and dispensing device according to Claim 1
2 wherein said flexible film is substantially impervious to the transmission of oxygen
and moisture vapor.
3. A liquid containment and dispensing device according to Claim 2
2 wherein said flexible film comprises a polymeric material with a metallized coating.
4, A liquid containment and dispensing device according to Claim 1
2 wherein the chassis is formed from a polymeric material, and further characterized in

that:
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5 another in a single piece.

1 5. A liquid containment and dispensing device according to Claim 1

2 wherein said pumping member comprises a leaf spring, said leaf spring being self-returnable

3 to the start position at the conclusion of a pumping cycle.

4

1 6. A liquid containment and dispensing device according to Claim 1

2 wherein the shell is formed of a rigid polymeric material and has a cross-section with
3 a first pair of opposed sides and a second pair of opposed sides, the sides of the first
4 pair of opposed sides being substantially longer than the sides of the second opposed
5 pair of sides, characterized further in that:

6 each of the sides of the first pair is outwardly bowed in configuration,

7 whereby the first pair of sides is substantially resistant to warpage.

1 7. In a liquid containment and dispensing device having a rigid, generally
2 cup-shaped outer shell with an open end, a chassis secured to the open end of the

3 shell, a pumping mechanism with a liquid inlet thereinto and a liquid outlet therefrom,
4 wherein the chassis has a perimetrical wall, characterized in that:

5 the perimetrical wall of the chassis fits snugly within the open end of the
6 shell, one of the perimetrical wall of the chassis and the open end of the shell having
7 at least one outwardly projecting bead, the other of the perimetrical wall of the chassis
8 and the open end of the shell having at least one radially inwardly projecting recess,

9 the at least one bead being received in the at least one recess in a snap fit.

1 8. In a liquid containment and dispensing device having a rigid, generally
2 cup-shaped outer shell with an open end, a chassis secured to the open end of the

3 shell, a pumping mechanism with a liquid inlet thereinto and a liquid outlet therefrom
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a label, said label beix_xg adhesively joined to the exterior of the shell and
the exterior of the cap and helping to secure the cap, the chassis and the shell to one

another.

9. In a liquid containment and dispensing device having a rigid, generally
cup-shaped outer shell with an open end, a chassis secured to the open end of the
shell, the chassis having a pumping mechanism with a liquid inlet thereinto and a
liquid outlet therefrom, a flexible pouch having an open end and a closed end, the
closed end being positioned within the shell and the open end being joined to the
chassis in fluid communication with the pumping mechanism, a check valve separating
the flexible pouch from the pumping mechanism and permitting liquid flow from the
flexible pouch into the pumping mechanism while preventing liquid flow from the
pumping mechanism into the flexible pouch, to dispense liquid from the flexible pouch
through the liquid outlet, the chassis having a top panel portion with an opening
therein, the opening being in liquid communication with the pumping mechanism, the
check valve being in the form of a thin, flexible, rectangular film of a liquid
impervious material overlying the opening in the top panel portion, the thin film being
heat staked to the top panel portion so that a portion of the thin film is free to flex
with respect to the top panel portion, characterized in that:

the thin film is heat staked to the top panel portion only between the
ends of an opposed pair of sides of the thin film.

10. A liquid containment and dispensing device according to Claim 9
wherein each of the opposed pair of sides of the thin film is shorter than each of
another opposed pair of sides of the thin film.

11. In a liquid containment and dispensing device having a rigid, generally cup-
shaped outer shell with an open end, a chassis formed from a heat-softenable
polymeric material secured to the open end of the shell, a pumping mechanism having
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a liquid inlet thereinto and a liquid outlet therefrom, the chassis having a top panel

portion, and a cap secured to the chassis, characterized in that:

the chassis is provided with a spaced apart pair of studs formed
integrally therewith and extending outwardly therefrom;

the cap is provided with a spaced apart pair of apertures, each of the
apertures receiving one of the studs, the free end of each stud projecting through the
aperture in which it is received;

the cap being secured to the chassis by deforming the free end of each
of the studs to enlarge it to create an interference between the free end and the
aperture of the chassis in which it is received.

12. In a liquid containment and dispensing device having a rigid, generally cup-
shaped outer shell with an open end, a chassis formed from a polymeric material
secured to the open end of the shell, a pumping mechanism in fluid communication
with the chassis and with an outlet from the pumping mechanism, characterized in
that:

the outlet of the pumping mechanism comprises a cylindrical boss, said
cylindrical boss being integrally formed with the chassis in a single piece.

13. A liquid containment and dispensing device according to any of the
foregoing claims wherein the liquid is printing ink of a type used in an ink-jet printer.
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Abstract of The Disclosure — —

An ink containment and dispensing device for an ink-
jet printer is provided with a main reservoir in the form
of a flexible panel, which is typically maintained at
ambient pressure. The main reservoir is coupled to a
variable volume chamber via a one-way valve which allows
the flow of ink from the reservoir to the chamber and
prevents the flow of ink from the chamber to the
reservoir. The chamber is coupled to a fluid outlet,
which is normally closed to prevent the flow of outward
ink. However, when the ink supply is installed in a
printer, the fluid outlet establishes a fluid connection
between the chamber and the printer. The chamber is part
of a pump provided with the ink supply that can be
actuated to supply ink from the reservoir to the printer.
The pump has a linearly acting pumping member and a
flexible diaphragm that overlies the pumping member, the
diaphragm being impervious to the transmission of oxygen
and moisture therethrough to prevent degradation of the
ink within the chamber.

{No figure suggested)
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5 pair of sides, characterized further in that: 6

gach of the sides of the first pair is outwardly beuged in configuration, 7
whereby the first pair of sides is substantially r'sﬁgﬂ% ] '
7. In a liquid contai nnent and di spensing devicg R
generally 2 - cup-shaped outer shell With an ope
to the open end of the 3 shel |, a punping neg
inlet thereinto and a liquid outlet therefrom 4
has a perinmetrical wall, characterized in that: 5
perinmetrical wall of the chassis fits snugly w thta-the _open end off the 6
shell, one of the perinetrical wall of the chassis and the 0Op€ ad of the
shel | having 7 at | east one out ﬂty oj ecting bead, the other of
the perinetrical wall of the chassisVE? .'t;hd t he open end of the shell
having at |east one radially inwardly projecting recess, 9 t he at

| east one bead being received in the e\--ﬁ4a§cess in a snap fit.

0.\\
\J

- =
g . T
T e




' ' HERT
1 8. In a liquid contai nment and di spensi ng demgg%h\éﬁﬁg Sa

i gid, generally 2 cup-shaped outer shell wth_an _open end. a chassis
secured to the open end of the 3 shel |, a punpigepLAECReNT SREM tih a
liquid inlet thereinto and a liquid outlet therefrpm 3-8dd and a
cap overlying the chassis, the chassis bé& ng posit|oped between_the jcap and
the 5 shel |, characterized in that said device fubthdAR rijsgs: 6

a |label, said | abel being adhesively joined to the|ekterior of thd ghell

and 7 the exterior of the cap and hel ping to secure the cap, tHe
chassis and the shell to one 8 anot her.
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che val ve separ atilQ§I2 CONTAINMENE ANDDISBENS EYHEE punpi ng nechani sm
and permitting liquid flow fromthe 8 flexible pouch into the punping
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which 1s ormally closed to- prevent the flow of outward ink. However, when the ink
supply is installed in a printer, the fluid outlet (20) establishes a fluid connection between the
chamber and the printer. The chamber is part of a pump (18) provided with the ink supply that
can be actuated to supply ink from the reservoir to the printer. The pump (18) has a lmearly
acting pumping member (46) and a flexible diaphragm (44) that overlies the pumping
} member, the diaphragm being impervious to the transmission of oxygen and moisture

therethrough to prevent degradation of the ink within the chamber.
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13 - fnpervious material overlying the opening_in_the top panel portion,

the thin filmbeing 14 heat staked to the tpp nmmJAGm&EN'prsnghat S@
portion of the thin filmis free to.flex 15 wrﬂhmaﬁﬁﬁ@o aé& .....

panel portion, characterized in that: 16 [ Claim(s yhe _____ §£ """
heat staked to the top panel portion only betmeen[ghgaﬁlg@i pﬁ _ %&d .....
opposed pair of sides of the thin film 1 < 8H(j h ¢ o
contai nment and di spensi ng devi ce accordi-n@ 0 d aim % eréf%péﬁ%%
of the opposed pair of sides of the thin filmis 39?_ 6 than each of 3
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cont ai nnment and di spensing device having a rigid, generally cup 2
shaped out er shstithwattachmentn cHdwewerhaiti basobeen foundaothat the
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e chassis can be readily and inexpensively obtained
by providing the chassis with a_spaced apart pair of
5 outwardly projecting studs that are integrally formed
with the chassis, and by providing the cap with a spaced
apart pair of apertures that are aligned with the studs
and receive the studs therein such that the free ends of
the studs extend through the apertures in the cap and are

10 accessible by a deforming tool such as a heated softening
tool. After the attachment of the cap to the chassis,
the free ends of the studs are deformed by heating thenm
with the heat softening tocol, to form buttons or caps
that have outer diameters greater than the inner diameter

15 of the apertures in the cap, ihereby making it very
difficult to disengage the cap from the chassis.

Accordingly, it is an object of the present
invention to provide an improved liquid containing and
dispensing device. More particularly, it is an object of

20 the present invention to provide an improved device of
the foregoing character that is useful in containing and
dispensing ink in an ink-jet printer.

It is also an object of the present invention to
provide a liquid containment and dispensing device with

25 an improved, self-contained pumping device. More
particularly, it is an object of the present invention to
provide an improved device of the foregoing character
that is useful in containing and dispensing ink in an
ink-jet printer.

30 It is also an object of the present invention to
provide a printing ink containment and dispensing device
for an ink-jet printer having a rigid, polymeric shell of
a generally rectangular cross-section that contains a
flexible, ink-containing pouch, in which the longer sides

5 of the shell are resistant to warpage. More REPLACEMENT SHEET
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-19 - 4 aliquidinlet thereinto and a liquid outlet therefrom the

chassis having a top panel 5 portion, and a cap secured to the
chassis, characterized in that: 6 . ; the chassis is provided
with a spaced apart pair of studs fornmed 7 integrally therewith and
extendi ng outwardly therefrom 8 the cap is provided with
a spaced apart pair of apertures, each of the 9 apertures receiving
one of the studs, the free end of each st®d=projecting through the 10
aperture in which it is received; 11 the cap being secured
to the chassis by deformng the free end of each 12 of the studs to

enlarge Tt to creatg,gn | plefLelencg BELvERli10g £oohsgneagnd (e

illustrating alternative embodiments of an element
thereof.

5 Detajled Description of the Preferred Embodiment

An ink containment and dispensing device in
accordance with a preferred embodiment of the present
invention is identified in Fig. 1 by reference numeral
10. The device 10 has a hard protective shell 12 which

10 contains a flexible pouch 14 for containing ink. The
shell 12 is attached to a chassis 16, which houses a pump
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 elements of the device

is 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 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 fluid
inlet in the docking bay is adapted to engage the fluid
outlet 20 to allow ink flow from the device 10 to the
printer. An actuator (not shown) in the docking bay is
adapted to engage the pump 18. Operation of the actuator

25 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 £fill 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 is sealed with a ball 35 press fit into the

35 £fill port 32. REPLACEMENT SHEET
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13. A liquid contai nment and dis

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 of the cylindrical boss 54 such that little, if any,
air remains in contact with the ink. The partial vacuum
applied to the fluid outlet also speeds the filling
process. To further facilitate the rapid filling of the
pouch, an exhaust port 34 is provided to allow the escape
of air from the shell as the reservoir expands. Once the
ink supply is filled, a ball 35 is press fit into the
£fill port 32 to prevent the escape of ink or the entry of
air.

Of course, there are a variety of other ways which
can also be used to fill the present ink containment and
dispensing device. 1In 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
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 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 al§E§184 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
chassié 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
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ABSTRACT OF THE DISCLOSURE

LIQUID CONTAINMENT AND DISPENSING DEVICE

An ink containment and dispensing device (10) for an ink-jet printer is provided with a main
reservoir in the form of a flexible pouch (14), which is typically maintained at ambient
pressure. The main reservoir is coupled to a variable volume chamber (36) via a one-way
valve (42) which allows the flow of ink from the reservoir to the chamber and prevents the
flow of ink from the chamber to the reservoir. The chamber (36) is coupled to a fluid outlet
(20), which is normally closed to prevent the flow of outward ink. However, when the ink
supply is installed in a printer, the fluid outlet (20) establishes a fluid connection between the
chamber and the printer. The chamber is part of a pump (18) provided with the ink supply that
can be actuated to supply ink from the reservoir to the printer. The pump (18) has a linearly
acting pumping member (46) and a flexible diaphragm (44) that overlies the pumping
member, the diaphragm being impervious to the transmission of oxygen and moisture
therethrough to prevent degradation of the ink within the chamber.

Fig. 7
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