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0ss-Refer to Reluted Application
This application is directed to improvements in the invention of co-pending
U.S. patent application Serial No. 08/429.987 .

ic t vention
This invention relates to a liquid containment device with a sell~contained
pump for dispensing liquid 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 actuatior.
of the self-contained pump.

ack: nd and B ription of the Invention
A pending U.S. patent application filed by Bruce Cowger and Norman

Pawlowski, Jr., for an invention entitled "Ink Supply For An Ink-Jet Printer,"
describes an ink supply for an ink-jet printer that is separate from the printer ink pen,
and can be rcplaced upon the emptying of the ink suppljf 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 dispcnsihg ink from a pumping
chamber, and describes, as an embodiment of such a pumping device, a bellows
pump. However, a bellows pump requires a relarively large extended surface ofa
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 Qf the ink within the ink supply,

especially in a printer (hat is used only infrequently. Further, the bellows is subject to



U.S. patent application Serial No. 08/429,987. Field of the Invention
~This invention relates to a liquid contai nnent device with a self-contained
punp for dispensing liquid in snall doses of a predetermned volune. Mre
particularly, this invention relates to a repl aceabl e contai nnment device of
the foregoing ch gggter whi ch i s useful in)an i nk-jet printer for
containing a sup&ry of printing ink and for dispensing the printing ink to

a printing head_ upon the actuation of the self-contained punp. Backgr ound
and Brief Descri lpt ion of the | n}(ent I on . .
cakage at the location of 1ts attachment 10 another portion of the ink supply.

According to the aforesaid pending U.S. patent application Serial No. 08/429.987,
these and other problems associated with the use of a bellows can be avoided by the
usc 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 flexjble moisture and oxygen

 barrier film heat sealed 10 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 Serial No.
08/429,987 must be properly oriented before it can be inserted in a docking bay of an
ink jet printer in which it is to be used. This is especially important for a replaceable
ink supply because replacement ink supply units are likely to be installed by user |
personncl, who may not be as properly trained in replacement techniques as ink
supply manufacturer service personnel. It has now been found that the protective shell
and cap of an ink supply can be manufactured with external characteristics that make
is easier for user personnel to properly orient a replacement ink supply unit before
inserting it in a docking bay ol a printer.

Accordingly, it is an object of the present invention to provide an improved
liquid containing and dispensing device, and is a corollary an object of the presént
invention to provide an improved device of the foregoing character that is uscful in
containing and dispensing ink in an ink-jet printer.

| More particularly, it is an object of the present invention to provide a liquid
containment and dispensing device with an improved indicia for indicating the correct
position of the device during the step of inserting the device in an assembly in which
it is to be used and it is a corollary object of the present invention to provide a device
of the foregoing character that is useful in containing and dispensing ink in an ink-jet

printer.



A pending U S. patent application filed by Bruce Cowger and Nornman

sPawl owski, Jr., for an invention entitled "Ink Supply For An |nk-Jet
Printer," describes an ink supply for an ink-jet printer that is separate
fromthe printer ink pen, and can be replaced upon the enptying of the ink
supply w t hout t@gﬂ eed to replace the printer ink pen. The ink supply of
the aforesaid U. S gatent application incorporates a self-contained punping
device for dispensing ink froma punping chanber, and descri bes, as an

enbodi nent of such a punpi devi ce,. a | | ows N . | |-ows
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I nfrequently. FU?H%E%%FL Ergs. bell ows is subject to,
ief Description e win
Fig. 1 is a side view of a liquid containment and dispensing device according
to an embodiment of the present invention;
Fig. 2 is a an exploded view of the device of Fig. 1.
Fig. 3 is a plan view of the device of Figs. 1 and 2 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. S is a side view of the component of Fig. 4;

Fig. 6 is a plan view of the compone of Figs. 4 and 5 taken on line 6-6 of
Fig. 5;

Fig. 7 is a fragmentary sectional view taken or linc 7-7 of Fig. 3 and at an
cnlarged scale;

Fig. 8 is a fragmentary cxploded view of a portion of the device of Figs. 1-7;

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

assembled relationship to one anotfaer;

Figs. 10 and 11 are perspective views showing alternative embodiments of a
liquid containment and dispensing device according to the present invention; and

Figs. 12 and 13 are fragmentary perspective views showing further alternative
embodiments of a liquid éonminmem and dispensing device according to the present

invention.

Detailed Description of the Prefexred Embodiment



- 2- | eakage at the location of its attachnent to another portion of the
i nk- supply. According to the aforesaid pending U S. patent application
Serial No. 08/429.987, these and other problens associated with the use of
a bellows can be avoided by the use of a punping device having a rigid
perimetrical mal%gﬁﬁ[eferably f or med inteqrally W th the associated chassis
structure of thd® supply, with a linearly acting punping nmenber that is
noveabl e within a punping chanber defined by the rigid wall to

An ink containment and dispensing device in accordance with an cmbodiment
of the invention described in the aforesaid U.S. patent application Serial
No. 08/429,987 is identified in Fig. 1 by reference numeral 10. The device 10 has a
hard protective shell 12 which contains a flexible pouch 14 for containing ink. The
shell 12 is artached 10 a chassis 16, which houses a purnp 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 clements of the device 10 to securc 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 remavably inserted into a docking bay (not
shown) within an ink-jet printer. 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 10 the printer. An actuator (not shown) in the docking bay is
adapted to engage the pump 18. Operation of the actuator causes the pump 18 to
provide ink in a series of small 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 one end and an exhaust po:i 34
at the ather end. Tnk 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 scaled with a ball 35 press fit into the fill port 32.

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



pressurize ink within the punping chanber, and a flexi bl e npoisture and
.oxygen barrier filmheat sealed to an edge of the perinetrical wall in a
continuous pattern and overlying the punping nenber. An i nk supply
according to the aforesaid U S. patent application Serial No. 08/ 429, 987
must be properlylﬁggﬁnted before it can becinserted in a docking bay of an
.ink jet printer i ich it is to be used. This is especially inportant for
a replaceabl e i nk supply because replacenent ink supply units are likely to

be installed by user personnel  wh not. be gs _properl.y frai i
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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 hear 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 polycthylene terephthalate (PET) 0.0005 inches thick. The
illustrated flapper valve 42 is approximately 5.5 millimeters wide and 8.7 millimeters
long. Such a material is impervious to the low 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 walt 37 that defines the chamber 36.
The excess malerial in the oversized diaphragm 44 allows the diaphragm to flex up
and down to vary the volume of the chumber 36. In the illustrated device, the
displacement of the diaphragm 44 allows the valume of the chamber 36 to be varied
by about 0.7 cubic centimeters. The fully cxpanded 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 4 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.



contai ning and dispensing ink in an ink-jet printer. Mor e
particularly, it is an object of the present invention to provide a liquid
cont ai nment and di spensing device with an inproved indicia for indicating
the correct position of the device during the step of inserting the device
In an assenbly i 9%ﬂch it is to be used qu It is a corollary ohject of

the present invention to provide a device ‘of the foregoing character that

is useful in containing and dispensing ink in an ink-jet printer.
a layer of adhesive, and a layer of low density polyethylene 0.0005 inches thick. Of
course, ather 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 moisturc therethrough, thereby safeguarding the ink in the chamber 36
from degradation by exposure to any such substance.

Within thc 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 illustrated embodiment,
biases the pressure plate 46 against the diaphragm 44 to urge the diaphragm outward
50 as o expand the size of the chamber 36. One end of the pump spring 48 is recetved
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 44 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 integraily with the chassis
16. A bore 56 of the hollow boss 54 hay 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 hall 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 outler,
A retaining ball 62, made of stainless steel in the illustrated embodiment, is press fit
into the top of the hore to retain the sealing spring 60 in place. The bore 56 is
counfigured to allow the free flow of ink past the retaining ball 62 and into the bore 56.



- 3- For a further understanding of the present invention and the
0bj ects thereof, attention is directed to the drawing and the foll ow ng
brief description thereof, to the detailed description of the preferred

enbodi nent of the invention, and to the appended cl ai ns. Bri ef
Description of tHRgefraw ng Fig. | ig_a side viewof a liquid
cont ai nnent and di spensing devi ce according to an enbodi nent of the present
i nventi on; Fig. 2 is a an exploded view of the device of Fig. 1
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forms a cylindrical boss around the top of the fill port 32 and a similar boss around the

top of tha 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 §6. In the illustrated embodiment, this is
accomplished by heat staking a rectangular plastic sheet 68 to the top surface of the
manifold 64 1o enclosc the conduit §6. In the illustrated embodiment, the chassis 16
molded of high density polyethylene and the plastic sheet is low density polyethylene
that is 0.002 inches thick. These two materials can be easily heat staked to one
another using conventional methods and are also readily recyclable.

After the plastic sheet 68 is attached 1o 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
iMlustrated 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 so as not to block the flow of ink through
these ports.

Although the flexible pouch 14 provides un ideal way to contain ink, it may be
casily punctured or ruptured and allows a relatively high amount of water loss from
the ink. Accordingly, to protect the pouch 14 and to limit water loss, the pouch 14 is
enclosed within the protective shell 12. In the illustrated embodiment, the shell 12 is
made of clarified polypropylene, which is sufficiently translucent w penmit inspection
of the ink within the pouch 14 10 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 ag it is inserted in or withdrawn from the docking bay. A vertical rib 72



Fig. 4 is a plan view of a conponent of the device of Figs. 1-3 taken on
Jine 4- 4 of Fig. 5 Fig. 5i1s a side view of the conponent of Fig.
4, Fig. 6 is a plan view of the conponent of Figs. 4 and 5 taken on
line 6-6 of Fig. 5; Fig. 7 is a fragnentary sectional view taken on
line 7-7 of Fig. g8nd at an enl arged scal g; Fig. 8 is a fragnentary
expl oded view of a portion of the device of Figs. 1-7; Fig. 9is a
fragmentary view simlar to Fig. 8 showing the elenents of Fig. 8 in
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12 and 13 are fragnentary perspectjve views showi ng further alternative
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 atrach 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 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 scal 10 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. Othcrwise, 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 2 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 jt
contains have the capacity to hold approximartely 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 1o fill the shell without undue excess
roaterial. Of course, other dimensions and shapes can also be used depending on the
particular needs of a given printer.

To fill the device 10, ink can be injecied through the fill port 32. Asitis
filled, the flexible pouch 14 expands so as to substantially fill the shell 12. Asink is
being introduced into the pouch, the scaling ball 58 can be depressed to open the fluid
outlet and a partial vacuum cap 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 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
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provided 10 allow the eséape of air from the shell as the rescrvoir 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. In some instances, it may be desirable
to flush the entirc device with carhon dioxide prior to filling it with ink. In this way,

-any gas trapped within the device during the filling ptocess will be carbon dioxide,
not air. This may be preferable becausc carbon dioxide may dissolve in some inks
while air may not. In general, it is preferable 10 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.

Thé protccﬁve cap 22 is placed on the device 10 after the reservoir is filled.
The protective cap is provided with a groove B0 which receives a rib 82 on the chassis
to attach the cap w the chassis. The cap 22 carries 2 plug 84 which plugs the exhaust
port 34 to limit the flow of air into the chassis and reduce water loss from the ink. A
stud 86 extends from each end of the chassis 16 and is received within an aperture in
the cap 22 to aid in aligning the cap and to strengthen the union between the cap and
the chassis. The free ends of the studs 86, which extend beyond the apertures of the
cap 22, are preferably deformed afier the cap 22 is in place, for example, by
contacting them with a heated tool, to provide a tamper resistant attachment of the
cap 22 to the chassis 16. Further, the label 24 is glued to the sides of the device 10 t
hold the shell 12, chassis 16, and cap 22 firmly together. In the illustrated
embodiment, a hot-melt pressure sensitive or other adhesive is used to adhere the label
in a manner that prevents the label from being peeled off and 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 tib 72 on the
shell and is received within the slol provided in the docking bay in a manner similar to
the vertical rib 72. In addition to the rib 90, the cap 22 has protruding keys 92 located
on ¢ach side of the rib 90. One or more of the keys 92 can be optionally deleted or



An i nk contai nment and di spensing device in accordance with an enbodi nent
;of the invention described in the aforesaid U S. patent application Serial
No. 08/429,987 is identified in Fig. | by reference nuneral 10. The device
10 has a hard protective shell 12 which contains a flexible pouch-14 for
containing ink. Jégsshell 12.is attached tjg.a chassis 16, which houses a
punp 18 and a fluid outlet 20. A protective cap 22 is attached to the
chassis 16 and a label 24 is glued to t-he outside of the shell 12 and cap
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bay is particularly advantageous for a multi-color printer whcrc there are adjacent docking

bays for ink supplies of various colors.

[n the embodiment of Fig. 10, elements that correspond to the elements of the
embodiment of Figs. 1-9 are identified by a 100 series numeral, the last two digits of
which correspond to the two digits of the corresponding element of the cmbodiment
of Figs. 1-9.

The ink containment and dispensing device of Fig. 10 is generally identified
by the reference numeral 110 and, except as hereinafter described, corresponds to the
device 10 of Figs 1-9. The device 110 has 2 hard protective shell 112 that is open at
one end, and the open end 112 is normally closed by a protective cap 122. A label
124 is glued to the sides of the device 110 to hold the shell 112 and the cap 122 firmly
together. Prefcrably, a hot-melt pressure sensitive or other adhesive is used to adhere
the label 124 to the shell 112 and the cap 122 in a manner that ﬁrcvents the label 124
from being peeled off and inhibits tampering with the ink supply within the
device 110.

The end of the she]l 112 that is away from the end that is closed by the cap 122
is the end that is at the top of the device 110 when the device 110 is properly oriented
to be inserted in a docking bay of an associated ink-jet printer (not shown). To make
the proper orientation of the device 110 abundantly clear to a person installing a
device 110 in a printer, the shell is provided with an opposed pair of outwardly
projecting tabs 112a, 112b along the shorter pair of its sides. The tabs 112a, 112b
serve to assist such a person in grasping a device 110 for ;'nscrtion of a device 110ina
printer or for the removal of an empty device 110 from the printer, and naturally
indicate the proper orientation of the device 110 at the time of its insertion into the

primer. The shell 112 of the device 110 may be relatively inexpensively molded from



adapted to engage the punp 18. Cpe}ation of the actuator causes the punp 18
dfo provide ink in a series of small doses of a predeterm ned volune from
the flexible pouch 14, through the fluid outlet 20, to the fluid inlet of

t he docking bay and then to the printer. The chassis 16 is provided
with a fill port @g7et one end and an exhayr; port 34 at the other end. Ink
can be added to the ink supply through the till port 32 while air displaced

by the added ink is exhausted through the exhaust port 34. After the ink
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by reference numeral 210, and except as hereinafter described, corresponds to the
device 10 of Figs. 1-9. The device 210 has a hard protective shell 212 that is open at
one end and the open end of the shell 212 is closed by a protective cap 222.
The end of the shell 212 that is away from the end that is closed by the cap 222
is the end that is at the top of the device 210 when the device 210 is ready for
insertion in a docking bay of an associated ink-jet printer (not shown). To make the
propér orientation of the device 210 abundantly clear to a person installing the device
210 in a printer, the shell 212 js provided with an opposed pair of longitudinally
extending, outwardly projecting ribs 212a, 212b along the shorter pair of its sides.
The shell 212 is also provided with a spaced apart plurality of transversely extending
ribs 212¢, 212d, 212e, 212f that intersect the longitudinally extending rib 212a;
likewise the shell 212 is provided with a spaced apart plurality of transversely
extending ribs 212g, 212h, 212i, 212j that intersect the longitudinally extending rib
212b. |
The ribs 212a, 212b, with their associated transversely extending ribs 212¢,
212d, 212¢, 212f, 212g, 212h, 2124, 212j, serve to very positively assist a person
grasping a device 210 for insertion of the device 210 into a printer, or for removal of
an empty device 210 from the printer, and naturally indicate the proper orientation of
the device 210 at the time of its insertion into the printer. The shell 212 of the |
device 210 may be manufactured in its illustrated complex configuration from a
suitable thermoplastic matcrial by molding.
In the embodiment of the invention illustrated in Fig. 12, elements

corresponding to the clements of !-‘igs.' 1-9 are identified by a 300 series numeral, the



chanber 36 is al so provided.
-5 - A one-way fl apper valve 42 located at the bottom of the inlet

port 38 serves to limt the return of ink fromthe chanber 36 to the pouch
14. The fl apper valve 42 is a
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last two digits of which are the two digits of the corresponding element of the
invention of Figs. 1-9.

The ink containment and dispensing device of Fig. 12 is generally identificd
by reference numeral 310 and, except as hereinafter described. corresponds to the
device 10 of Figs. 1-9. The device 310 has a hard protective shell 312 that is open at
one end, and the open end of the shell 312 is closed by a protective cap 322, A label
324 is glued to the sides of the device 310 to hold the shell 312 and cap 322 firmly
together. In the illustrated embodiment, a hot-melt pressure sensitive or other
adhesive is used to adhere the label 324 to the shell 312 and the cap 322 in a manner
that prevents the label from being peeled off and inhibits tampering with the ink
supply. |

The shell 312 has an opposed pair of shorter sides interspersed with an
opposed pair of longer sides and each of its shorter sides tapers inwardly near the
closed end of the shell 312, as is illustrated at 312a, to provide a gripping surface for
the fingers of a user involved in installing the device 310 in a printer. Further, the
shcll 312 is provided with a radially outwardly projecting flange 312b above the Icvel
of the tapered portion 312a to further assist a user in grasping the device 310 at the
tapered portion 312a and an opposed tapered portion, not shown.

Each of the opposed shorter sides of the shell 312 is also provided with an
outwardly projecting flange, for example the flange 312¢, below the level of the
mpefed portion 312a. The purpose of the flange 312¢ iS to inhibit insertion of the
device 310 into the docking bay of a printer in an inverted orientation of the
device 310.

Each of the opposed shorter sides of the shell 312 is also provided with an
outwardly projecting and longitudinally cxtending rib 312d. The purpose of the rib
3124 is to assist in the insertion of the device 310 into the docking bay of a printer,
and the rib 312d is provided with an eccentrically positioned notch 312e 1o positively
lock the device 310 into the docking bay of the printer, The shell 312 may be
manufactured in its illuswrated, complex configuration from a suitable thermoplastic



rectangul ar piece of flexible material. In the illustrated enbodi nent 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
pressure within the chanber 36 drops below that in the pouch 14, the

unst aked si des ofgzﬂe val ve 42 each flex 5? allow the flow of ink through
the inlet port §§ d into the chanber By heat staking the valve 42 to
the chassis 16 al ong an opposed pair of S|des | ess flexing of the valve 42
is required or pernui% (Fan woul d be the case if the valve 42 were staked
only along a si MPERPYMOAN cpy ensuring that it closes nmore securely,
and this effect is enaRembo )ﬁcﬁ@f'ﬂﬁlft n&?rﬂh; ealﬂ,pg #, efefif2nd! dpoi nt's of
the shorter sides, as oppose onger n the

i 1 lustrated embcgimspendingis the dprpems afd?:gsemzm ldemmddabpa 460 serios mlmeratad\erl al .

The outer ply is_a,layer C t hyl ene 0. 0015 | hes t hi ck.
The inner ply i?asé“'f"a Evs@f‘” %ﬁ'ﬁ;\v%%‘@ ‘élrt b?%%&glégfgﬁfﬁ‘t 05 i nches
thick. The ill usmeat,@,doffm%t)pgr valve 42 is approximtely 5.5 milineters

0

wide and 8.7 millinmeters ng. Such a material is inpervious to the flow of
i nk therethrough whefThe ink contipmentand dispensing device of Fig. 13 is generally identitied

by reference numeral 410 and, except as hereinafter described, corresponds to the
device 10 of Figs. 1-9. The device 410 has a hard protactive shell 412, which is open

at one end, and the open ¢nd of the shell 412 is closed by a protective cap 422.

The shell 412 has an opposed pair of shorter sides interspersed with an
opposed pair of longer sides, and each of the shorter sides has an inwardly tapered
finger gripping portion near the upper end thercof, in the illustrated oricntation of the

~ device 410, the inwardly tapered portion illustrated in Fig. 13 being identified by
reference numeral 412a. The inwardly tapered portions of the shell 412, including the
portion 412a, provide a location to be gripped by the fingers of the person installing
the device 410 into, or removing the device 410 from, a docking bay of an ink-jet
printer. _
Each of the opposed shorter sides of the shell 412 of the device 410 is further
provided with an outwardly projecting tab above the level of the tapcred portion, such
as the tab 412b which is positioned above the tapered portion 4122 of the shell 412.
Each of the tabs, such as the tab 412b, is concave in an upwardly facing direction and
serves to prevent the device 410 from being inserted inio the docking bay of a printer
in an inverted orientation.
The shell 412 of the device 410 may be manufactured in its illustrated
complex configuration from a suitable thermoplastic material by molding.
The liquid containment and dispensing device of the various embodiments of
the present invention has been specifically described as a device for containing ami
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



isinits closed position. The bottom of the chanber 36 is covered
wth-a flexible diaphragm 44. The diaphragm 44 is slightly larger than the
opening at the bottom of the chanber and is seal ed around the free edge of
the perinetrical wall 37 that defines the chanber 36. The excess materi al

in the oversized ?ggayphragm 44 all ows the dijgphragmto flex up and down to
vary the volunme of the chanber 36. In the illustrated device, the

di spl acenent of the di aphragm 44 allows the volume of the chamber 36 to be
vari ed by about Ogaéil¢bdida b f the
illustrated chanbeerl%gp# spﬁgggm}eggé out“-{gli?c&&'z%1 h}‘gféf’&ﬂl%ﬁ'\% c‘%}n rﬂEme‘"?ers
In the ill ustratetzi'a@ﬁhodiqnidmt the diaphragm 44 is nade of a multi-ply
mat eri al having a Iay of W densi t | eng 0. 0005 inches thick, a
| ayer of adhesive, &9@?" }b M&@FZ@&’H%M‘R (e Bryanipetog SHENG W te( PET)
0. 00048 inches th ,@53 1 t
REPL ACENENT SHEE Tb nt invention as of the filing datc hereof has been shown and described herein, it
will be apparent to 1hose skilled in the art that suntable modifications, vananons 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 thercof.

What is claimed is:



.(%1‘5 E(Eﬁegig\?g, and a layer of |ow density pol yethyl ene O. 0005““‘@’“'““” Ilmﬂlll
e

O course, other suitable materials may al so be used to formt 4 apthr &gnr
44. The '
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1. Ina liquid containment and dispensing device having a rigid, generally
cup-shaped outer shell with an open end and a closed end, and a protective cap
secured Lo the open end of the shell. thé improvement wherein the outer shell has
means on an outer surface thereof at a location adjacent the location of the closed end

of the shell for identifying the location of the closed end of the shell.

2. A device according to Claim 1 wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the closed end of the shell comprises an
outwardly pfbjecthié tab on each gf the shorter sides at the location of the closed end
of the shell.

3. Adevice according to Claim i wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the open end of the shell comprises:

a longitudinally extending rib along each of the opposed pair of shorter
sides at a location adjacent the closcd e;d of the shell; and
. ] spaced apart plurality of transversely extending ribs intersecting the
longitudinaily extending rib on each of the opposed pair of shorter sides of the shell.

4. Adevice according to Claim | wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the closed end of the shell comprises:

a tapered portion along each of the opposed pair of shorter sides
tapering outwardly from a location adjacent the closed end of the shell;

a flange projecting outwardly from the shell at a location external to
the tapered portion; and

a flange projecting outwardly from each of the opposed pair of shorter

sides at a location beyond the tapered portion.



di aphragm 44 in the illustrated enbodi nent is heat staked,

conventional nethods, to the free edge of the wall 37 of thgmﬂm“mm””“l
During the heat staking process, the |ow density polyethyleneir the ™

di aphragmwi || seal any folds or winkles in the diaphragm 44. The

di aphragm 44, thugsg7ss inpervious to the tjansm ssion of oxygen and

noi sture therethrough, thereby safeguarding the ink in the chanber 36 from
degradati on by exposure to any such substance. Wthin the chanber 36
a pressure plate 46 is positioned adjacent the diaphragm 44, the pressure
plate 46 serving as a piston wth respect to the chanber 36. A punp spring

48, made of stai nl ess 5st eelA dewvict Boidingte Clavh acing Ko l:smEi ases the
pressure plate 46 against the diaphragm44 to urge the diaphragmoutward so

as to expand the size of th@“swwc’%" 'W%@Cbpfﬁhepmmag‘mﬂsmwﬂ i s
received on a splsmsggxmi&wg‘g g;oﬁgngggﬁgg 36 and t'he ot her
ece| ve on a r

end of the punp sprihg 48 1s med on the pressure
plate 46 in order to retain the punp spring 48 in position. The pressure
plate 46 in the ill ust rat eR enbodi gx%mgto?:l nol ded of high density

pol yet hyl ene. device acc aim |1 wheren the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the closed end of the shell comprises:

a tapered portion on each of said opposed pair of shorter sides, said
tapcred portion tapering outwardly from a location adjacent the closed end of the
shell; and |

a tab projecting outwardly from said shell above each tapered portion
of each of the opposed sides of said shell.

7. A device according to Claim 6 wherein each tub has an outwardly

facing concave configuration.

8. The method of fucilitating proper orientation of a liquid containment
and dispensing device at the time of insertion of the device into a receiving unit, the
device having a generally cup-shaped outer shell with an open end and a closed end
and a protective cap secured to the open end of the shell, said method comprising:

. providing the outer shell with opposed, outwardly projecting means at
a location adjacent the location of the closed end of the shell for identifying the
location of the closed end of the shell.

9. A method according 1o Claim 8 wherein the outer shell has an opposed
pair of shorter sides interspersed with an opposed pair of longer sides, and wherein the
opposed pair of shorter sides is provided with the opposed, outwardly projecting

means.



A hol Il ow cylindrical boss 54 extends downward fromthe chassis 16 to form
the housing of the fluid outlet 20, the boss 54 being forned 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

il lustrated enbodjggmat, is positioned Wlthll? the bore 56. The sealing ball
58 is sized such tha |t can nove 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 ur th | | 8ba|| 58 against the
narrow throat 54a to forma seal a of ink through the

fluid outlet. A retai mnigk Setitdindieht ant@spenin H@ﬁd&'t@rsa‘ﬁ 1§kt-fé?{:) ridedk i§ PSvided

illustrated enmbodinent, is press fit into the top of ore to retain the

seal ing spring 60¥iha ‘BP‘&G’@"W do the forved aj fk-"‘tﬂﬁrﬁﬁilg*u mbithtiotypichliymaintinkd et

flow of ink past fiiifent feut. Te Bld rebtvdnd u)uptle% th D GarDlS onie chamber viaa
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 n normally closed to prevent the outward flow of ink. However,
when the ink supply is installed ina printer. the fluid outlet establishes a fluid
connection between the chamber and the printer. The chamber is part of a pump
providcgl with the ink supply that can be actﬁaled to"supply ink from the reservoir to
the printer. The pump has a linearly acting pumping member and a [lexible
dxaphragm thar overlies the pumpmg member, the diaphragm being impervious to the
transmission of oxygen and moisture therethrough to prevent dcgradanon of the ink
within the chamber The flexible pouch is contained within a rigid, outer shell having
an opposcd pair of shorter sides interspersed with an opposed pair of longer sides, and
the shorter sides of the shell, in the region of the closed end of a cup-shaped shell, are

counfigured for grasping and for identifying the location of the closed end of the shell.



-7 - A raised manifold 64 is formed on the top of the chassis 16.
The manifold 64 forns a cylindrical boss around the top of the fill port 32
and a simlar 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 forma top cover for the conduit 66. In
the illustrated enbodinent, this is




acconpl i shed by heat staking a rectangular plastic sheet 68 to the top
surface of the manifold 64 to enclose the conduit 66. In the illustrated
enbodi nent, the chassis 16 nol ded of high density pol yethyl ene and the
pl astic sheet is | ow density polyethylene that is 0.002 inches thick. These
two materials can be easily heat staked to one another using conventional
nmet hods and are also readily recycl abl e. After the plastic sheet 68
i's attached to the chassis 16, the sheet is folded and sealed around its
two sides and top to formthe flexible ink pouch 14. Again, in the
il lustrated enbodi nent, heat staking lzrcgs sed to seal the perineter of

e

the flexible pouch 12The g8 a20i c sh t4@ fill port @2 and over the
inlet port 38 can bg =Ye I BY : erwi-se.renoved)so as not to

bl ock the flow of Ti Mt hr ough—iihese

al n 1 nk _Bunctured
or ruptured and a ‘ RLIE —¢romthe ink.
Accordingly, to Bt oA ST i hyNe pouch 14
i s encl osed vvithinlée -t ' . ¢ '
the shell 12 is 0




made of clarified polypropylene, which is sufficiently translucent to
permt inspection of the ink within the pouch 14 to determ ne that an
adequat e vol unme of ink renmains for proper operation of the printer. A

t hi ckness of about one mllineter has been found to provide robust
protection and to prevent unacceptable water |oss fromthe ink. However,
the material and thickness of the sheII may vary in other enbodi nents.
The top of the shell 12 has a nunﬁf Lpised ribs 7040 facilitate
gripping of the shell 12 as it nse{rtted gn"‘or tlhdoavm from the docking
bay. A vertical rib 72
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-8 - projects laterally fromeach side of the shell 12. The vertical rib
72 can be received within a slot (not shown) in the docking bay to provide
| at eral support and stability to the ink supply when it is positioned
within the printer. The bottom of the shell 12 is provided with two
circunferential grooves or recesses 76 which engage two circunferenti al
ribs or beads 78 fornmed on a depending perinetrical wall 79 of the chassis
16 to attach the shell 12 to the chassis 16 in a snap fit. The
attachnment between the shell 12 and the chassis 16 should, preferably, be
snug enough to prevent acci{dental separation of the chassis fromthe shel
and to resist the flow of §nk frg ould the fl:4ible reservoir
devel op a | eak. However, i1 is {lso desirable tha he att gchnent not form
a hernetic seal to allowthe sl& ingress of air intot hel | as ink is
depl eted fromthe reservoi § 14 tlo~waiQtain the

F1G.8-




pressure inside the shell generally the sane as the anbient pressure.

Ot herwi se, a negative pressure nmay devel op inside the shell and inhibit the
flow of ink fromthe reservoir. The ingress of air should be |limted,
however, in order to maintain a high humdity within the shell and mnimze
water | oss fromthe ink. In the illustrated enbodi nent, the shell 12
and the flexible pouch 14 which it contains have the capacity to hold
approximately thirty cubic centineters_g e sheHUgbs approxi mately
67 millineters wide, 15 mllinmetepe=tTi ck, \and\BG M AT et ers high. The
flexible pouch 14 is sized Sg»e to fild 2 wi t hout undue excess
material. O course, otheg olnen3|ons\an> a-e. an al so be used dependi ng

on the particular neege”of a given pefnter. To fil ce 10,

i nk can be injected | port] 3R.| A |sf|FLG;e P@flexible
l- 8j |2 12. As ink is being
¢H

pouch 14 expands glb\as to sybStantiallly fIL//
. n be depressed to open the

I ntroduced into t he seallngﬂg,/
fluid outlet and\g vacuum capzse appl J
The partial vacuuMIg] he fluid qusFet, cqusks [[h ‘LLom{phe pouch 14 to Fill

1
t he chanber 361| @- cc{duit 66
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and the bore of the cylindrical boss 54 such that little, if any, air
remains in contact wwth the ink. The partial vacuum applied to the fluid

outl et also speeds the filling process. To further facilitate the rapid
filling of the pouch, an exhaust port 34 is
9

FIG. 12
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provided to allow the escape of air fromthe sh I‘IE/f’ iop & paged !é»io piged M,
éxpands. Once the ink supply is filled, a ball f flpf"g? P(fl?g
fill port 32 to prevent the escape of ink or th S)j: page 4

course, there are a variety of other ways which Pélsgéﬁtbe : pagest %’

the present ink containnent and dispensipng device. In sone instanc ’Q_tq
may be desirable to fI ush the entire deV| ce vmth-chmEnoylnECElaP'E)n.ar -1

f||||ng|tvv|t [H edurlng
the filling pr mmﬁgg gs l§&]R"ti’ﬂ%‘é}‘lgreferable
because carbon d|0X|de may d S| e alr may not. In

general, it is preferable to renove as nuch gas fromthe device as possible
so that bubbles and the like do not enter the print head or the trailing
t ube. The protective cap 22 is placed on the device 10 after the
reservoir i efd The protective cap is provided with a groove 80 which

__.'l.~4 b ‘.l.na,_a. O

recei ves a ch the cap to the chassis. The cap

22 carries a p u?hﬁ%péﬂé% Bl AR SRRy T B FLE oLl | OW of

air into the chassis wat er oss ext ends
from each euiS.gatehhpptibatic Seribb Non08/439,98T i ved within an aperture in

Field of the Invention

This invention relates to a liquid containment device with a self-coﬁtained
pump for dispensing liquid 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.

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

Pawlowski, Jr., for an invention entitled "Ink Supply For An Ink-Jet Printer,"
describes 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 tor



the cap 22 to aid in aligning the cap and to strengthen the union between
tthe cap and the chassis. The free ends of the studs 86, which extend beyond
the apertures of the cap 22, are preferably defornmed after the cap 22 is in
pl ace, for exanple, by contacting themw th a heated tool, to provide a
tanper resistant attachnent of the cap 22 to the chassis 16. Further, the

| abel 24 is glued to the sides of the-®vice 10 to hold the shell 12,
chassis 16, and cap 22 firmy together: In the illustrated enbodi nent, a
hot-nmelt pressure sensitive or other adhesive is used to adhere the | abel

in a manner léakigge a0 tiRMEcHDN O @s bARBimeht RMAnBeteP forish b theqhk supplly.i nhi bi t's

tanpering with the ink supply The cap 22 in the illustrated
enbodi ment  Ascordingiteldhe a.ﬁonesald\perwng U8. patebt gpplipatinrSegiahNof @81#2%98:7!3 si de.
The rib 90 ensi,gn _of the ertl onth shel | S

recei ved w l}s‘?Fen ‘ﬁ'ﬂ?l%?ﬁﬁ’f’aﬁsa‘é’&t AVifH eHBec‘R‘ib%Be%l?&S? c?ﬂ aﬁ%lﬂ?ﬁs'?y mlar to
the verticalsddfty ﬁ%:plﬁ%déﬂé@ Kdvﬂ{gtiﬂgﬁ*ﬁ@ng%{hc%np altl, eé%l%?m{ﬁﬁzg 1r12{g8£lfwgd' ng

keys 92 | ocated on each side of e ri nor e 2 can
be opti onal Wthdhe assexjated 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 Serial No.
08/429,987 must be properly oriented before it can be inserted in a docking bay of an
ink jet printer in which it is to be used. This is especially important for a replaceable
ink supply because replacement ink supply units are likely to be installed by usér
personnel, who may not be as properly trained in replacement techniques as ink
supply manufacturer service personnel. It has now been found that the protective shell
and cap of an ink Supply can be manufactured with external characteristics that make
is easier for user personnel to properly orient a replacement ink supply unit before
inserting it in a docking bay of a printer. _

Accordingly, it is an object 6f the present invention to provide an improved
liquid containing and dispensing device, and is a corollary 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.

More particularly, it is an object of the present invention to provide a liquid
containment and dispensing device with an improved indicia for indicating the correct
position of the device during the step of inserting the device in an assembly in which
it is to be used and it is a corollary object of the present invention to provide a device
of the foregoing character that is useful in containing and dispensing ink in an ink-jet

printer.
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ikcnk supply by color or type. Mating keys (not shown), identifying a

particul ar type or color of

altered so as to provide a unique identification of the particul ar

i nk supply can be formed in the docking bay.

In

this manner, a user cannot inadvertently insert an ink supply of the wong
type or color into a docking bay. This arrangenent is

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 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 dispensing device according

to an embodiment of the present invention;

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

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

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

Fig. 6 is a plan view of the component of Figs. 4 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;
Fig. 9 is a fragmentary view similar to Fig. 8 showing the elements of Fig. 8 in

assembled relationship to one another;

Figs. 10 and 11 are perspective vie_ws showing alternative embodiments of a
liquid containment and dispensing device according to the present invention; and

Figs. 12 and 13 are fragmentary perspective views showing further alternative
embodiments of a liquid containment and dispensing device according to the present

invention.

Detailed Description of the Preferred Embodiment

REPLACEMENT SHEET
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particul arly advantageous for a nulti-color printer where there are

adj acent docki ng bays for ink supplies of various col ors. In the
enbodi ment of Fig. 10, elenments that correspond to the el enents of the
enbodi mrent of Figs. 1-9 are identified by a 100 series nuneral, the |ast
two digits of which correspond to the two digits of the correspondi ng

el enrent of the enbodi nent of Figs. 1-94. The i nk contai nnent and

di spensing device of Fig. 10 is generally identified by the reference
nuneral 110 and, except as hereinafter described, corresponds to the device
10 of Figs 1-09. .Sﬁnﬁ AR L | I S open
at one end, and Eﬁ'g“ggg’?f en M212 | g rt}g(}?Frgf‘flggcea%g%rgg%c%hgi%?%%égé?@tgnﬂcap
122. A | abelof thi24nventigh destribed inthe afotksaiddf.St patetapplicatidi Getial hol d the shel |

112 and the_cap 122 firnly together. Preferably, a hot-nelt pressure
sensitive oﬁ%BWé@ag%lﬁs‘ﬁ%lﬁeg i Eigy 1tby refgrraeenvmeral HheTheigeviced Ohas ashel |

ol od of - BReiletely 28R cdaindd MKEBE bebefy Ry Shpsting R THEL e

110. 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 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. 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 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 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 fill port 32.

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 ﬂﬁough which ink may be expelled from the
chamber 36 is also provided. |

T et~y
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The end of the shell 112 that is away fromthe end that is closed by the
cap 122 is the end that is at the top of the device 110 when the device 110
is properly oriented to be inserted in a docking bay of an associ ated
ink-jet printer (not shown). To nmake the proper orientation of the device
110 abundantly clear to a person installing a device 110 in a printer, the
shell is provided with an opposed pair3ef outwardly projecting tabs 112a,
112b along the shorter pair of its sides. The tabs 112a, 112b serve to
assi st such a person in grasping a device 110 for insertion of a device 110

in a printer or Acheiwsy flappenallveos2 lotatedpr the Yoo of fheQnlet povt BB gerés tot er ,
and naturally_ indicate the proper orientation of the device 110 at the tine

of its insekimitdhe reprs of ik from thecghamppe3Giocthe pauch 1k Thedlapper wadverdismay be
relatively ziegt%é)lﬁgrsxi)igceel of ﬂg?c{bqee %aIe;igf] 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 pressure vs./ithin 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 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,
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a suitable thernoplastic material in a nold of sinple design. In
tthe enbodi nent of the invention illustrated in Fig. 11, elenents
corresponding to the elenments of the enbodi nent of Figs. 1-9 are identified
by a 200 series nuneral, the last two digits which are the digits of the
correspondi ng el enent of the invention of Figs. 1-9. The ink
cont ai nment and di spensing device of H@- 11 is generally identified by

ref erence nuneral 210, and except as hereinafter described, corresponds to
the device 10 of Figs. 1-9. The device 210 has a hard protective shell 212

that is openm lafer 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 illustrated embodiment,
biases the pressure plate 46 against the diaphragm 44 to urge the diaphragm outward
5o as to expand the size of the chamber 36. One end of the pump spring 48 is received

on a spike 50 formed on the top of the chamber 36 and the other end of the pump
spring 48 is received on a spike 52 formed on the pressure plate 46 in order to retain
the pump spring 48 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 bass 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 62 and into the bore 56.
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one ‘end and the open end of the shell 212 is closed by a protective cap
222. The end of the shell 212 that is away fromthe end that is
closed by the cap 222 is the end that is at the top of the device 210 when
the device 210 is ready for insertion in a docking bay of an associ ated
ink-jet printer (not shown). To nmake the proper orientation of the device
210 abundantly clear to a person instal7l-iing the device 210 in a printer,
the shell 212 is provided with an opposed pair of |ongitudinally extending,
outwardly projecting ribs 212a, 212b along the shorter pair of its sides.

The shel | 212 i sAzhis€d iagiYold &4 ivfdried off BRCBH 0P BR chaldis U@ THem&Hifold 64
transver sel extending ribs 212c, 212d, 212e, 212f that intersect the -

| ongi t udi naforps axykndticabbass pround she top lo€ thiefd] pdre32 amd & sigdilar bessaraunddkel Wi t h
a spaced apart .pluralit f transyersely extending, ribs 212qg, 212h, 212i,
212] that i‘r?Pé’f@Ec‘P‘aef H%‘¥ Pgﬁ%F}taﬁa?%aﬂfF‘gFSéR?%Hi%atg‘?-bjfgﬁl@sm%gd 64 extepfy i bs
212a, 212b, 4 ' ] | | 1S , 212d,
Fo6, 217, “uAe BN ofE BRI EL 0 RAKE LR bo WOIB Mufad R bRy 2

per son gr as@indgit &6 geiningeh@ o buttets. nserti on of the device 210 into a
printer, or for {‘t?enggx%le?r];k pouch 14 is attached to the top of the manifold 64 so as to
form a top cover for the conduit 66. In the illustrated embodiment, this is
accomplished by heat staking a rectangular plastic sheet 68 to the top surface of the
manifold 64 to enclose the conduit 66. In the illustrated embodiment, the chassis 16
molded of high density polyethylene and the plastic sheet is low density polyethylene
that is 0.002 inches thick. These two materials can be easily heat 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 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
the ink. Accordingly, to protect the pouch 14 and to limit water loss, the pouch 14 is
enclosed within the protective shell 12. In the illustrated embodiment, the 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
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an enpty device 210 fromthe printer, and naturally indicate the proper

crientation of the device 210 at the tine of its insertion into the

printer.

The shell 212 of the device 210 nay be nmanufactured in its

il lustrated conplex configuration froma suitable thernoplastic material by

mol di ng.

el enents corresponding to the el enents-&f Figs.

In the enbodi ment of the invention illustrated in Fig.
1-9 are identified by a 300

series nuneral, the

projects laterally from each side of the shell 12. The vertical rib 72 can be received
within a slot (not shown) in the docking bay to provide lateral support and stability to
the ink supply when it is positioned within the printer. The bottom of the shell 12 is
provided with two circum.ferential 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 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 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 rﬁillimeters 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 can also be used depending on the
particular needs of a given printer.

To fill the device 10, ink can be injected through the fill port 32. Asitis
filled, the flexible pouch 14 expands so as to substantially fill the shell 12. Asinkis
being introduced into the pouch, the sealing ball 58 can be depressed to open the fluid
outlet and a partial vacuum can be applied to the fluid outlet 20. The partial vacuum
at the fluid outlet causes ink from the pouch 14 to fill 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
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- 12 - |l ast two digits of which are the two digits of the corresponding
el enrent of the invention of Figs. 1-9. The i nk contai nnent and

di spensing device of Fig. 12 is generally identified by reference nuneral
310 and. except as hereinafter described, corresponds to the device 10 of
Figs. 1-9. The device 310 has a hard protective shell 312 that is open at
one end, and the open end of the shel F9312 is closed by a protective cap
322. Alabel 324 is glued to the sides of the device 310 to hold the shel
312 and cap 322 firmy together. In the illustrated enbodi ment, a hot-nelt
pressure sepmV'tdjedeo dlovotheescapd b€ sir fiom the shelblastthe pdbROR ekpandsalDake é4 to the
shell 312 an 322 in_a_manner that prevents the | abel from being
peel ed of f aUP h.soﬁplﬂeé 2 &athés iswress fitrintortke F i} pog 33 3¢ prevent the escaprofshel | 312
has an oppoi?lﬁ%ra@ern@ fgnorter sides interspersed with an

Of course, there are a variety of other ways which 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 be carbon dioxide,
not air. This may be preferal;le 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 22 carries a plug 84 which plugs the exhaust
port 34 to limit the flow of air into the chassis and reduce water loss from the ink. A
stud 86 extends from each end of the chassis 16 and is received within an aperture in
the cap 22 to aid in aligning the cap and to strengthen the union between the cap and
the chassis. The free ends of the studs 86, which extend beyond the apertures of the
cap 22, are preferably deformed after the cap 22 is in place, for example, by
contacting them with a heated tool, to provide a tamper resistant attachment of the
cap 22 to the chassis 16. Further, the label 24 is glued to the sides of the device 10 to
hold the shell 12, chassis 16, and cap 22 firmly together. In the illustrated
embodiment, a hot-melt pressure sensitive or other adhesive is used to adhere the label
in a manner that prevents the label from being peeled off and 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 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
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opposed pair of |onger sides and each of its shorter sides tapers inwardly
near the closed end of the shell 312, as is illustrated at 3 12a, to
provide a gripping surface for the fingers of a user involved in installing
the device 310 in a printer. Further, the shell 312 is provided with a
radially outwardly projecting flange 312b above the | evel of the tapered
portion 312a to further assist a user-i0r grasping the device 310 at the
tapered portion 312a and an opposed tapered portion, not shown. Each
of the opposed shorter sides of the shell 312 is also provided with an

outwardl y pitejedabianeg progidga, unique idemifichtiod bfthé barigeladinkasupplgIbywoldier| evel
of the tapered portion 312a. The.(i)ur_po.se of the flange 312c is to inhibit
i nsertion A¥p& Hdatirgkeys (matchpwa) identifing & PAGicRaY type oa cpler of iak supplun

R - e A
A A R R S R R R T R
printer, arparticuarlyi agdvamageous forraomiltiechlon printerrwhere thete dre adjagenp de¢king ned
notch 312e btags Po?*suLIE si'»u\f)%hgs of various colors.

In the embodiment of Fig. 10, elements that correspond to the elements of the
embodiment of Figs. 1-9 are identified by a 100 series numeral, the last two digits of
which correspond to the two digits of the corresponding element of the embodiment
of Figs. 1-9.

The ink containment and dispensing device of Fig. 10 is generally identified
by the reference numeral 110 and, éxcept as hereinafter described, corresponds to the
device 10 of Figs 1-9. The device 110 has a hard protective shell 112 that is open at
one end, and the open end 112 is normally closed by a protective cap 122. A label
124 is glued to the sides of the device 110 to hold the shell 112 and the cap 122 firmly
together. Preferably, a hot-melt pressure sensitive or other adhesive is used to adhere
the label 124 to the shell 112 and the cap 122 in a manner that prevents the label 124
from being peeled off and inhibits tampering with the ink supply within the
device 110.

The end of the shell 112 that is away from the end that is closed by the cap 122
is the end that is at the top of the device 110 when- the device 110 is properly oriented
to be inserted in a docking bay of an associated ink-jet printer (not shown). To make
the proper orientation of the device 110 abundantly clear to a person installing a
device 110 in a printer, the shell is provided with an opposed pair of outwardly
projecting tabs 112a, 112b along the shorter pair of its sides. The tabs 112a, 112b
serve to assist such a person in grasping a device 110 for insertion of a device 110in a
printer or for the removal of an empty device 110 from the printer, and naturally

indicate the proper orientation of the device 110 at the time of its insertion into the

printer. The shell 112 of the device 110 may be relatively inexpensively molded from
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| ock the device 310 into the docking bay of the printer. The shell 312

maybe manufactured in its illustrated, conplex configuration froma
sui tabl e thernopl astic
13 - mat eri al by nol di ng.

-11-

a suitable thermoplastic material in a mold of simple design.

In the embodiment of the invention illustrated in Fig. 11, elements
corresponding to the elements of the embodiment of Figs. 1-9 are identified by a 200
series numeral, the last two digits which are the digits of the corresponding element of
the invention of Figs. 1-9. |

The ink containment and dispensing device of Fig. 11 is generally identified
by reference numeral 210, and except as hereinafter described, corresponds to the
device 10 of Figs. 1-9. The device 210 has a hard protective shell 212 that is open at
one end and the open end of the shell 212 is closed by é protective cap 222.

The end of the shell 212 that is away from the end that is closed by the cap 222
is the end that is at the top of the device 210 when the device 210 is ready for
insertion in a docking bay of an associated ink-jet printer (not shown). To make the
proper orientation of the device 210 abundantly clear to a person installing the device
210 in a printer, the shell 212 is provided with an opposed pair of longitudinally
extending, outwardly projecting ribs 212a, 212b along the shorter pair of its sides.
The shell 212 is also provided with a spaced apart plurality of transversely extending
ribs 212¢, 212d, 212¢, 212f that intersect the longitudinally extending rib 212a;
likewise the shell 212 is provided with a spaced apart plurality of transversely
extending ribs 212g, 212h, 2121, 212j that intersect the longitudinally extending rib
212b.

The ribs 212a, 212b, with their associated transversely extending ribs 212c,
212d, 212e, 212f, 212g, 212h, 212i, 212j, serve to very positively assist a person
grasping a device 210 for insertion of the device 210 into a printer, or for removal of
an empty device 210 from the printer, and naturally indicate the proper orientation of
the device 210 at the time of its insertion into the printer. The shell 212 of the
device 210 may be manufactured in its illustrated complex configuration from a
suitable thermoplastic material by molding.

In the embodiment of the invention illustrated in Fig. 12, elements
corresponding to the elements of Figs. 1-9 are identiﬁéd by a 300 series numeral, the
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In the embodi ment of the invention illustrated in Fig. 13, elenments
corresponding to the elenents of Figs. 1-9 are identified by a 400 series
nuneral, the last two digits of which are the two digits of the
correspondi ng el ement of the invention of Figs. 1-9. The ink
cont ai nment and di spensing device of Fig. 13 is generally identified by

ref erence numeral 410 and, except as hdRei nafter described, corresponds to
the device 10 of Figs. 1-9. The device 410 has a hard protective shell 412,
which is open at one end, and the open end of the shell 412 is closed by a

protective dasptw@aigits of which Bhethe b digits 2f fRscomr@suma] Rétitof ffe Shor ter
sides interspersed wth an opposed pair of |onger sides, and each of the
shorter si dédvenden ahFigslaPdl y tapered finger gripping portion near the

upper end thereofp.. i -] strhated orientati f, .the devige 410, the
i I?\\a/ar dly taper edirg)’g rup(l %Jr%‘?el%%%{ta&‘g?ésge?Sﬁnﬁeg}'.lc.elg%ﬁ%ﬂﬁds gﬁ‘éeﬁ‘m/)ﬁ‘ ’1%8@“%?%
reference nbyeefatendd Aemerd®10 naoEcHept dsaRAG RGP QEdcHBES cBfre gdiéaq% 412,

including the portion 412a, provide a location to be grippe y the fingers
of the persdaviceid@ af Figagl-2h&heldeviee3 Wiigasiartard protectivershellrid 2tthat islepencee 410

from a dockl 08, Paa Hle GHin Bl of &b shell 312 is closed by a protective cap 322. A label
324 is glued to the sides of the device 310 to hold the shell 312 and cap 322 firmly
together. In the illustrated embodiment, a hot-melt pressure sensitive or other
adhesive is used to adhere the label 324 to the shell 312 and the cap 322 in a manner
that prevents the label from being peeled off and inhibits tampering with the ink
supply.

The shell 312 has an opposed pair of shorter sides interspersed with an
opposed pair of longer sides and each of its shorter sides tapers inwardly near the
closed end of the shell 312, as is illustrated at 312a, to provide a gripping surface for
the fingers of a user involved in installing the device 310 in a printer. Further, the
shell 312 is provided with a radially outwardly projecting flange 312b above the level

~* of the tapered portion 312a to further assist a user in grasping the device 310 at the
tapered portion 312a and an opposed tapered portion, not shown.
| | Each of the opposed shorter sides of the shell 312 is also provided with an
outwardly projecting flange, for example the flange 312c, below the level of the
tapered portion 312a. The purpose of the flange 312c is to inhibit insertion of the
device 310 into the docking bay of a printer in an inverted orientation of the
device 310.

Each of the opposed shorter sides of the shell 312 is also provided with an
outwardly projecting and longitudinally extending rib 312d. The purpose of the rib
312d is to assist in the insertion of the device 310 into the docking bay of a printer,
and the rib 312d lis provided with an eccentrically positioned notch 312e to positively
leck the device 310 into the docking bay of the printer. The shell 312 may be

manufactured in its illustrated, complex configuration from a suitable thermoplastic
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printer. Each of the opposed shorter sides of the shell 412 of the
device 410 is further provided with an outwardly projecting tab above the
| evel of the tapered portion, such as the tab 412b which is positioned
above the tapered portion 412a of the shell 412. Each of the tabs, such as
the tab 412b, is concave in an upmardli facing direction and serves to

"~ prevent the device 410 from being i nsedded into the docking bay of a

printer in an inverted orientation. The shell 412 of the device 410
may be manufactured in its illustrated conplex configuration froma
sui t abl e t heateppl bismoldingat eri al by nol di ng. The 1iquid contai nnent

and di spensing d dinments of the present invention

vi-ce of .the variqQus enb S 0
has been specifiﬁ%ﬁlhf’§“’§8§’€Fq"bggﬂ‘ﬁéﬂ‘§nﬂ%ﬁh’é‘r¥%ﬁi“b%‘ﬂt b3.¢lemenind di spensing a

supply of pgdrdshéigis \ ' el pld [ | ment of
the inventio rfpgs bﬂgi\}\fé%ért,hg F?H}eggg_fsl:gésé 2 r?t%%rp 4 e%é %ﬁ%g 6‘?;1%&5 ﬁg@gﬁqﬁ%ve ntion
can last two digits of which are the two digits of the corresponding element of the

invention of Figs. 1-9.

The ink containment and dispensing device of Fig. 13 is generally identified
by reference numeral 410 and, except as hereinafter described, corresponds to the
device 10 of Figs. 1-9. The device 410 has a hard protective shell 412, which is open
at one end, and the open end of the shell 412 is closed by a protective cap 422.

The shell 412 has an opposed pair of shorter sides interspersed with an
opposed pair of longer sides, and each of the shorter sides has an inwardly tapered
finger gripping portion near the upper end thereof, in the illustrated orientation of the
device 410, the inwardly tapered portion illustrated in Fig. 13 being identified by
reference numeral 412a. The inWardly tapered portions of the shell 412, including the
portion 412a, provide a location to be gripped by the fingers of the person installing
the device 410 into, or removing the device 410 from, a docking bay of an ink-jet
printer.

Each of the opposed shorter sides of the shell 412 of the device 410 is further
provided with an outwardly projecting tab above the level of the tapered portion, such
as the tab 412b which is positioned above the tapered portion 412a of the shell 412.
Each of the tabs, such as the tab 412b, is concave in an upwardly facing direction and
serves to prevent the device 410 from being inserted into the docking bay of a printer
in an inverted orientation.

The shell 412 of the device 410 may be manufactured in its illustrated
complex configuration from a suitable thermoplastic material by molding.

The liquid containment and dispensing device of the various embodiments of
the present invention has been specifically described as a device for containing and
dispensing a supply 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

REPLACEMENT SHEET

15 DEC 1998




-14- easily be adapted to the contai nnent and di spensing of other

Newt oni an (Il ow viscosity) |iquids. Al t hough the best node

contenpl ated by the inventor for carrying out the present invention as of
the filing date hereof has been shown and described herein, it wll be
apparent to those skilled in the art that suitable nodifications,

vari ations and -14-

easily be adapted to the containment and dispensing of other Newtonian (low
viscosity) liquids.

Although the best mode contemplated by the inventor for carrying out the
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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equfval ents may be made without departing fromthe scope of
such scope being limted solely by the terns of the foIIovm
- the legal equivalents thereof.

AR

- 15 - \What is clained is:
-15-
What is claimed is :
1. In a liquid containment and dispensing device having a rigid, generally

cup-shaped outer shell with an open end and a closed end, and a protective cap
secured to the open end of the shell, the improvement wherein the outer shell has
means on an outer surface thereof at a location adjacent the location of the closed end

of the shell for identifying the location of the closed end of the shell.

| 2. A device according to Claim 1 wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the closed end of the shell comprises an
outwardly projecting tab on each of the shorter sides at the location of the closed end
of the shell.

3. A device according to Claim 1 wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the open end of the shell comprises:

a longitudinally extending rib along each of the opposed pair of shorter
sides at a location adjacent the closed end of the shell; and

a spaced apart plurality of transversely extending ribs intersecting the
longitudinally extending rib on each of the opposed pair of shorter sides of the shell.

4, A device according to Claim 1 wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for-identifying the location of the closed end of the shell comprises:

a tapered portion along each__of the opposed pair of shorter sides
tapering outwardly from a location adj acent the closed end of the shell;

a flange projecting outwardly from the shell at a location external to
the tapered portion; and | |

a flange projecting outwardly from each of the opposed pair of shorter

sides at a location beyond the tapered portion.
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1. A liquid contai nment and di spensing devi.ce for inserti

jet printer and having a rigid, generally cup-shaped outer mllm “mlllm "““I I|
~open end at a first |ocation and a closed end at a second | ocatci om, ®mnd
protective cap secured to the open end of the shell, the inprovenent
wherein the outer shell has neans on an outer surface thereof only at a
third location adjacent the closed epggof the shell for identifying the
second | ocation of the closed end of the shell to thereby help to prevent

i mproper insertion of the liquid containment and dispensing device into

the printer; wherein the shell has an opposed pair of shorter sides

5. A device according to Claim 4 and further comprising:
a longitudinally extending rib on each of the opposed pair of shorter

sides positioned away from the outwardly projecting flange.

6. A device according to Claim 1 wherein the shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein said
means for identifying the location of the closed end of the shell comprises:

a tapered portion on each of said opposed pair of shorter sides, said
tapered portion tapering outwardly from a location adjacent the closed end of the
shell; and

a tab projecting outwardly from said shell above each tapered portion
of each of the opposed sides of said shell.

7. A device according to Claim 6 wherein each tab has an outwardly

facing concave configuration.

8. The method of facilitating proper orientation of a liquid containment
and dispensing device at the time of insertion of the device into a receiving unit, the
device having a generally cup-shaped outer shell with an open end and a closed end
and a protective cap secured to the open end of the shell, said method comprising:

providing the outer shell with opposed, outwardly projecting means at
a location adjacent the location of the closed end of the shell for identifying the
location of the closed end of the shell.

9. A method according to Claim 8 wherein the outer shell has an opposed
pair of shorter sides interspersed with an opposed pair of longer sides, and wherein the
opposed pair of shorter sides is provided with the opposed, outwardly projecting

means.
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interspersed with an opposed pair of |onger sides, and wherein said neans
for identifying the second |ocation conprises an outwardly projecting tab
© on each of the shorter sides at the second | ocation. 2. A

i quid containnment and di spensing device for insertion into an ink jet
printer and having a rigid, generally _GQYyR- shaped outer shell with an open
end at a first location and a closed end at a second |ocation, and a

protective cap secured t o the: open _end of the sheII. -rovenent
wherein the oulQUI) GONTAINMENT AND DISPENSING DEVICE 2 ROVED .t 4
third MT&__WT_N_G.LN_DLQA_

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 pouch, 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 outward flow of 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 theréthrough to prevent degradation of the ink
within the chamber. The flexible pouch is contained within a rigid, outer shell having
an opposed pair of shorter sides interspersed with an opposed pair of longer sides, and
the shorter sides of the shell, in the region of the closed end of a cup-shaped shell, are

configured for grasping and for identifying the location of the closed end of the shell.

Fim 13
AS BEEN T
REPLACED EEN
. REPLACEMEM: gupT
Tl i




| ocation adjacent the closed end of the shell for identifying the second
-l ocation of the closed end of the shell to-thereby help to prevent

i nproper insertion of the Iiquid containnent and di spensing device into
the printer; wherein the shell has an opposed pair of shorter sides

I nterspersed with an opposed pair of quger si des, and wherein said neans
for identifying the second |ocation cesprises: a

| ongi tudinally extending rib al ong each of the opposed pair of shorter
sides at the third |ocation; and

R

3 3
90 22
FIGI N O
72 72
24
10
12
70
70

FIG.2 -

REPLACEMENT SHEET

15 DEC 1998




- i6- a spaced apart plurality of transversely extending
‘ribs intersecting the longitudinally extending rib on each of the opposed
pair of shorter sides of the shell
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3. A liquid contai nment and di spensing device for insertion into an ink
.jet printer and having a rigid, generally cup-shaped outer shell with an
open end at a first location and a closed end at a second |ocation, and a
protective cap secured to the open end of the shell, the  inprovenent
wherein the outer shell has neans on ag outer surface thereof only at a
third location adjacent the closed erd-of the shell for identifying the
second | ocation of the closed end of the shell to thereby help to prevent
i mproper insertion of the liquid containment and dispensing device into
the printer; wherein the shell has an opposed pair of shorter sides
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I nterspersed with an opposed pair of |onger sides, and wherein said neans
for identifying the second |ocation conprises: : a tapered
-portion along each of the opposed pair of shorter sides tapering outwardly
fromthe third | ocation; a first flange, said first flange
projecting outwardly fromthe shell at 4, [ocation external to the tapered
portion; and a second #tange, said second flange projecting
outwardly fromeach of the opposed pair of shorter sides at a |ocation
- beyond the tapered portion.

g




4. A device according to Gaim3 and further conprising:
;a longitudinally extending rib on each of the opposed pair of shorter sides
positioned away fromthe flange.
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-17- 5. A liquid contai nment and di spensing device for insertion
yinto an ink jet printer and having a rigid, generally cup-shaped outer
shell with an open end at a first location and a closed end at a second

| ocation, and a protective cap secured to the open end of the shell, the

i nprovenment wherein the outer shell hag nmeans on an outer surface thereof
only at a third |ocation adjacent the~closed end of the shell for

i dentifying the second | ocation of the closed end of the shell to thereby
hel p to prevent inproper insertion of the |iquid contaipsasot and '

FIG. 12
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di spensing device into the printer; wherein the shell has an opposed pair’

of shg id . 4 hrenoo et ,
o A e SEACHEOR TR, T o

portion on each of said opposed pair of shorter sides, said

A frdlyro sai d shel| above each taperéd portion of

eqgc Oof the opposed sides ol Sard shelTl.

LIQUID CONTAINMENT AND DISPENSING DEVICE WITH IMPROVED POSITION
INDICATING INDICIA

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 is coupled to a fluid outlet (20), which is
@ normally closed to prevent the outward flow of 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 (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. The flexible pouch is contained within a rigid, outer shell (12)
having an opposed pair of shorter sides interspersed with an opposed pair of longer sides, and
the shorter sides of the shell, in the region of the closed end of a cup-shaped shell, are
configured for grasping and for identifying the location of the closed end of the shell.
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Facing  corcave configurat ion. "]Iﬂlmlﬂllﬂml IflTﬂléllllet 5@3‘%‘1“;{*‘”‘“”;‘3 .pigifi’gff pagff

proper orient ation of a liquid contaihment *and di sp Vi G ltdn@aged
device is to be inserted into a receiving unit, the i y@ n 0 ﬁag.,d...
general ly cup-shaped outer shell with a sll devvall %ﬁ q&,eqmguif—
end and a protective cap secured to thé gpen end of t s |d nethod
conprisin '
i What is claimed is : _ DATE OF RE_CEIPT l‘-HO)llOa
1. A liquid containment and dispensing device for insertion into an ink jet printer

and having a rigid, generally cup-shaped outer shell with an open end at a first location and a

- closed end at a second location, and a protective cap secured to the open end of the shell, the
impl_'ovement wherein the outer shell has means on an outer surface thereof only at a third

location adjacent the closed end of the shell for identifying the second location of the closed

end of the shell to thereby help to prevent improper insertion of the liquid containment and

'\_/ dispensing devilce into the printer; wherein the shell has an opposed pair of shorter sides
interspersed with an opposed pair of longer sides, and wherein said means for identifying the

second location comprises an outwardly projecting tab on each of the shorter sides at the

second location.

2. A liquid containment and dispensing .device for iﬁsertion into an ink jet printer
and having a rigid, generally cup-shaped outer shell with an open end at a first location and a
closed end at a second location, and a protective cap secured to the open end of the shell, the
improvement wherein the outer shell has meaﬁs on an outer surface thereof only at a third
location adjacent the closed end of the shell for identifying the second location of the closed
end of the shell to thereby hélp to prevent improper insertion of the liquid containment and
dispensing device into the printer; wherein the shell has an opposed pair of shorter sides
interspersed with an opposed pair of longer sides, and wherein said means for identifying the
second location comprises:
a longitudinally extending rib along each of the opposed pair of shorter sides

at the third location; and
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4\ 5 e



prov"i ding the outer hell with opposed, ting nmeans only at a
| ocati on adj acent of the closed end of mm'mnglnllmﬂ“l entifying the
| ocation of the closed end * ¢ L owos o>

-18- of the shell to thereby help to prevent inproper insertion of the
i quid contai nnent and 16

a spaced apart plurality of transversely extending ribs intersecting the

longitudinally extending rib on each of the opposed pair of shorter sides of the shell.

3. A liquid containment and dispensing device for insertion into an ink jet printer
and having a rigid, generally cup-shaped outer shell with an open end at a first location and a
closed end at a second location, and a protective cap secured to the open end of the shell, the
improvement wherein the outer shell hﬁs_ means on an outer surface thereof only at a third
L location adjacent the closéd end of the shell for identifying the second location of the closed
end of the shell to thereby help to prevent improper insertion of the liquid containment and
dispensing device into the printer; wherein the shell has an opposed pair of shorter sides
interspersed with an opposed pair of longer sides, and wherein said means for identifying the
second location comprises: |
a tapered portion along each of the opposed pair of shorter sides tapering
outwardly from the third loéaﬁon;
~ afirst flange, said first flange projecting outwardly from the shell at a location -
external to the tapered portion; and
| a second flange, said second flange projecting outwardly from each of the

opposed pair of shorter sides at a location beyond the tapered portion.

4, A device according to Claim 3 and further comprising:
a longitudinally extending rib on each of the opposed pair of shorter sides

positioned away from the flange.
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dispénsing device into the receiving unit; wherein th I an
opposed pair of shorter sides interspersed with an 03['““3““1”"“"1“1}9&
si des, and wherein the opposed pair of shorter sides i%s pgrovi déd With the
opposed, outwardly projecting neans.

-17-
5. A liquid coritainment and dispensing device for insertion into an ink jet printer
and having a ri;gid, generally cup-shaped outer shell with an open end at a first location and a
closed end ata sécond location, and a protective cap secured to the open end of the shell, the
improvement wherein the outer shell has means on an outer surface thereof only at a third
location adjacent the closed end of the shell for identifying the second location of the closed
end of the shell to thereby help to prevent improper insertion of the liquid containment and
dispensing device into the printer; wherein the shell has an opposed pair of shorter sides
v interspersed with an oppoéed pair of longer sides, and wherein said means for identifying the
second location comprises:
a tapered portion on each of said opposed pair of shorter sides, said tapered
portion tapering outwardly from the third location; and
a tab projecting outwardly from said shell above each tapered portion of each

of the opposed sides of said shell.

6. A device according to Claim 5 wherein each tab has an outwardly facing

concave configuration.

7. A method of facilitating proper orientation of a liquid containment and
dispensing device when the device is to be inserted into a receiving unit, the device having a
generally cup-shaped outer shell with a sidewall, an open end and a closed end and a
protective cap secured to the open end of the shell, said method comprising:

providing the outer_hell with opposed, outwardly projecting means only at a

location adjacent of the closed end of the shell for identifying the location of the closed end
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_-18-
of the shell to thereby help to prevent improper insertion of the liquid containment and
dispensing dev-ice into the receiving unit; wherein the outer shell has an opposed pair of
shorter sides interspersed with an opposed pair of longer sides, and wherein the opposed pair

of shorter sides is provided with the opposed, outwardly projecting means.
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LIQUID CONTAINMENT AND DISPENSING DEVICE WITH IMPROVED
POSITION INDICATING INDICIA

Abstract of The Disclosure

~ An ink containment and dispensing device (10) for an ink-jet printer is provided with a main
réservoir 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 is coupled to a fluid outlet (20), which is
normally closed to prevent the outward flow of 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 (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. The flexible pouch is contained within a rigid, outer shell (12)
having an opposed pair of shorter sides interspersed with an opposed pair of longer sides, and
the shorter sides of the shell, in the region of the closed end of a cup-shaped shell, are
configured for grasping and for identifying the location of the closed end of the shell.

Figure 13
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