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L!OUID CQNTAINMENT AND DISPENSING DEVICE 

Field of the Inyention 
5 This invention relates to a liquid containment 

device with a self-contained pump for disp~nsinq liquid 
in small doses of a predetermined volume. More 
particularly, this invention relates to a replaceable 
containment device of the foregoinq character which is 

10 useful in an ink-jet printer for containinq a supply of 
printinq ink and for dispensinq the printinq ink to a 
printinq head upon the actuation of the self-contained 
pump. 

15 Background and Brief Description of the Invention 
A U.S. patent application, which is being filed 

contemporaneously herewith by Brcice cowqer and Norman 
Pawlowski, 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 from the printer ink pen, .... 
and can be replaced upon the emptyinq 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 pumpinq device for 

25 dispensinq 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-riqid mate~ial, such as a 
polymeric material, and is subject to a relatively hiqh 

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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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 havinq a rigid perimetrical 

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

10 oxyqen barrier film heat sealed to an ed_ge of the 
perimetrical wall in a continuous pattern and overlying 
the pumpinq 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 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 

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 supply 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 conf iquration of the shell is 
approximately 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, 

ilUii~iUi · 
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which houses the pump of the ink supply and has a fluid 
outlet for the dispensinq of ink from the ink supply, 
must be secured to the shell in such a way that it cannot 
be readily disenqaqed therefrom. Of necessity, the 

5 chassis has a complex configuration, but can readily be 
formed in a sinqle piece in such complex conf iquration 
from a polymeric material by injection molding. Of 
course, the chassis and the shell can be secured to each 
other by heat $ealing if they are formed from compatible 

10 polymeric materials, but such a heat sealinq step is 
time-consu:minq and expensive. However, the heat sealinq 
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 snuqly 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 posinq degradation problems 
for an ink supply contained within a s,aled, flexible 
pouch packaqed within and protected by the outer shell. 

25 An ink supply accordinq 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 po~ch, 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 
inteqrally in a sinqle piece from a polymeric material by 
injection moldinq. In· any case, it is preferred that the 
attachment of the cap to the chassis be tamper resistant, 

35 which requires a relatively high deqree of permanency to 
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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 providinq the chassis with the spaced apart pair of 

5 outwardly projectinq studs that are intaqrally formed 
with the chassis, and by providinq the cap with a spaced 
~part pair of apertures that are aliqned with the studs 
and receive the studs therein such that the free ends of 
the studs extend throuqh the apertures in the cap and are 

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

15 of the apertures in the cap, thereby making it vary 
difficult to disengage the cap frOll the chassis. 

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

20 the present invention to provide an improved device of 
the foreqoinq 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 containinq and dispensing ink in an 
ink-jet printer. 

30 It is also an object of the present invention to 
provide a printinq 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-containinq pouch, in which the lonqer sides 

35 of the shell are resistant to warpaqe. More 
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particularly, it is an object of the present invention to 
provide an improved ink containment and dispensinq device 
of the foreqoing 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 
drawinq and the following brief description thereof, to 

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

Brief Qescription of tbe Drawing 
Fig. l is a side view of a liquid containment and 

15 dispensing device according to the preferred embodiment 
of the present invention; 

Fiq. 2 is a an exploded view of the device of Fig. 
1; 

Fig. 3 is a plan view of the device of Figs. 1 and 2 
20 taken on line 3-3 of Fiq. 1; 

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

Fiq. 5 is a side view of the component of Fiq. 4; 
Fiq. 6 is a plan view of the component of Figs. 4 

25 and 5 taken on line 6-6 of Fiq. 5; 
Fig. 7 is a fragmentary sectional view taken on line 

7-7 of Fig. 3 and at an enlarqed scale; 
Fiq. a is a fraqmentary exploded view of a portion 

of the device of Fiqs. 1-7; 

30 Fiq. 9 is a fraqmentary view similar to Fiq. 8 

35 

showing the elements of Fig. a in assembled relationship 
to one another1 

Fig. 10 is a fragmentary sectional view showing an 
alternative embodiment of the present invention; and 
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Figs. 11-15 are views similar to Fig. 10 
illustrating alternative embodiments of an element 
thereof. 

5 Qetailed Description of the Preferr@d lmbodiment 
An ink containment and dispensing device in . 

accordance with a preferred embodiment of the present 
invention is identified in Fig. l 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 qlued 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 dockinq 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 dockinq 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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A pumping chamber 36 having an open bottom is formed 
on the bottom of the chassis 16 within a riqid 
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 pressurizinq the interior of 
the pouch 14. The top of the chamber 36 is provided with 
an inlet port 38 throuqh which ink may enter the chamber 
36 from the pouch 14 by qravity and/or by a neqative 

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 stakinq the valve 42 to the 
chassis 16 along an opposed pair of sides, less flexinq 

25 of the valve 42 is required or permitted than would be 
the case if the valve 42 were staked only along a sinqle 
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 lonqer 

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 o.ooos inches thick. The illustrated flapper valve 42 is 
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approximately 5.5 millimeters wide and 8.7 millimeters 
lonq. Such a material is impervious to the flow of ink 
therethrouqh when the valve 42 is in its closed position. 

The bottom of the chamber 36 is covered with a 
5 flexible diaphra911\ 44. The diaphragm 44 is sliqhtly 

larger than the openinq 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 
0.1 cubic centimeters. The fully expanded volume of the 
illustrated chamber 36 is between about 2.2 and 2.s cubic 

15 centimeters. 
In the illustrated embodiment, the diaphragm 44 is 

made of a multi-ply material havinq a layer of low 
density polyethylene o.ooos 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 oxygen and moisture 

30 therethrough, thereby safeguardinq 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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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 
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 beinq 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 confiqured 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 ~ylindrical 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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66. In the illustrated embodiment, this is accomplished 
by heat stakinq a rectangular plastic sheet 68 to the top 
surface of the manifold 64 to enclose the conduit 66. In 
the illustrated embodiment, the chassis 16 molded of hiqh 

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 usinq 
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. Aqain, 
in the illustrated embodiment, heat stakinq 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. 

Althouqh 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. Accordinqly, 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 qripping of the shell 12 as it is 
inserted in or withdrawn from the dockinq bay. A 
vertical rib 72 projects laterally from each side of the 

35 shell 12. The vertical rib 72 can be received within a 

liiilUaced 
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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 dependinq 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 snuq eno~qh 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 inqress 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 fill the device 10, ink can be injected throuqh 
the fill 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 



·-· ----·-------------~--------------------

16860 - 12 -

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 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 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 she~l 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. In 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. In general, it is preferable to remove as 
much qas 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 so 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 aliqninq the cap and to strenqthen the union 

35 between the cap and the chassis. The free ends of the 

;.j 

'\ 
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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 attachlllent of the cap 22 to 

5 the chassis 16. Further, label 24 is qlued 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 qlue is used to adhere the label in a manner 
that prevents the label from being peeled off and 

10 inhibits tamperinq 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 dockinq 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. Matinq keys (not shown), 
identifyinq a particular type or color of ink supply can 
be formed in the dockinq bay. In this manner, a user 
cannot inadvertently insert an ink supply of the wronq 
type or color into a dockinq bay. This arrangement is 

25 particularly advantaqeous 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 
pumpinq chamber 136 for use in place of the pumpinq 

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

35 deflected within the chamber, the leaf sprinq 146 thereby 
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combining the functions of the separate pressure plate 46 
and pump sprinq 48 of the embodiment of Figs. 1-9 since 
the leaf spring 146 will self-return to its oriqinal or 
start position at the conclusion of a printinq cycle. In 

5 any case, the interior of the pumping chamber is sealed 
by a flexible film 144 that overlies the leaf sprinq 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 Fiqs. 1-9. The leaf sprinq 
146 is supported within the chamber 136 by a wall 150, 
which corresponds in function to the spike 50 of the 
embodiment of Fiqs. l 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 Fiqs. 
1-9. 

Fiqs. 11-15 illustrate alternative sprinqs 246, 346, 

446, 546, 646, respectively, that can be used in place of 
20 the leaf sprinq 146 of the embodiment of Fiq. 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 sprinqs 246 1 346, 446, 546, 646 will be 

25 corrosion-resistant, unlike a metallic leaf sprinq 146 
(or the spring 48) unless formed of stainless steel or 
other corrosion resistant metal. In any case, the 
sprinqs 2.46, 346, 446, 546, 646 are c_ontained within 
pumpinq chambers 236, 336, 436, 536, 636, respectively, 

30 which correspond in function to the pumpinq 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 

iiiiWimced 
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device for containinq and dispensing a supply of printinq 
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 f ilinq 
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 departinq 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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What is Claimed: 

1. 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 pwnping mechanism with a liquid outlet therefrom, a 

flexible pouch having an open end and a closed end, the closed end being positioned 

within the shell and the open end being in liquid communication with the pumping 

mechanism, a check valve separating the flexible pouch from the pwnping 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 therefrom through the liquid outlet, characterized in that the pumping 

mechanism comprises: 

a rigid, perimetrical wall extending outwardly from the chassis and 

defining a pumping chamber; 

a pumping member in communication with the pumping chamber and 

reciprocable therein, said pumping member being actuatable from a location external to 

the chassis and being returnable to a start position after being moved from the start 

position during a pumping cycle; and 

a flexible film overlying said pumping member, said flexible film being 

sealingly joined to the perimetrical wall in an endless pattern. 

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

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 

wherein said flexible film comprises a polymeric mate~al 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 
3 that: - - ·- -------
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4 said perimetrical wall and said chassis are formed integrally with one 

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 configuratio~ 

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

-
1 7. In a liquid cont3inment 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 

i 
l 



4 

5 

6 

7 

8 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1 

\ \1111111111111111 11111111111 
* C L M S * 

- 18 -

and a cap overlying the chassis, the chassis being positioned between the cap and the 

shell, characterized in that said device further comprises: 

a label, said label being 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 pwnping mechanism and permitting liquid flow from the 

flexible pouch into the pumping mechanism while preventing liquid flow from the 

pumping mechanism into the flexil>le pouc~ 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 po~on, 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 

2 wherein each of the opposed pair of sides of the thin film is shorter than each of 

3 another opposed pair of sides of the thin film. 

1 11. In a liquid containment and dispensing device having a rigid, generally cup-

2 shaped outer shell with an open end, a chassis formed from a heat-softenable 

3 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 deformiilg the free end of each 

of the studs to enlarge it to create an interference between the free end and the 

ape~ 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. 


