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(57) ABSTRACT 
A liquid dispensing method and system for dispensing from 
a container including an outer container and an inner con 
tainer, a portion of the inner container occupied by the 
liquid, a remainder of the inner container occupied by a 
headspace gas. The system includes a probe having a How 
passage therein and a gas passage communicating betWeen 
the interior of the inner container and an exterior of the outer 
container. Fluid (such as air or nitrogen) is caused to How 
under pressure into a space betWeen inner Walls of the outer 
container and the inner container to force the headspace gas 
out of the inner container via the gas passage and to force 
liquid out of the inner container through the How passage in 
the probe to a manufacturing process. 
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LIQUID DISPENSING METHOD AND SYSTEM 
WITH HEADSPACE GAS REMOVAL 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a storage and 
dispensing system for the storage and dispensing of liquids. 
In particular, the present invention relates to a method and 
system for dispensing liquid to a manufacturing process 
from a container including a headspace gas. 

[0002] Certain manufacturing processes require the use of 
liquid chemicals such as acids, solvents, bases, photoresists, 
dopants, inorganic solutions, organic solutions, biological 
solutions, pharmaceuticals, and radioactive chemicals. Stor 
age and dispensing systems alloW alternative containers to 
be used to deliver liquid chemicals to a manufacturing 
process at a speci?ed time. These process liquids are usually 
dispensed from pressuriZed storage and dispensing contain 
ers by special dispensing pumps. 

[0003] After ?lling these containers at a ?lling facility, the 
containers are typically shipped to a location for use in a 
manufacturing process. Once at the manufacturing process 
facility, these containers may be stored for an extended 
period of time before being connected to a manufacturing 
process. HoWever, the purity of some of the above-listed 
chemicals has a tendency to decay When stored for an 
extended period of time. For example, in the manufacture of 
thin ?lm transistor ?at panel displays, the color ?lter chemi 
cal used tends to decay as free radicals in the color ?lter 
chemical are released during shipment and storage as a 
result of temperature ?uctuations. To prevent this from 
occurring, an empty portion of the container, referred to as 
the headspace, is ?lled With a headspace gas. The headspace 
gas prevents the decay of the liquid chemical by inhibiting 
chemical reactions from occurring in the liquid during 
storage. For example, in the case of the color ?lter chemical, 
a headspace gas including oxygen is introduced into the 
container at the ?lling facility, since oxygen has a tendency 
to scavenge free radicals in the chemical as they are 
released, thereby preventing the decay of the color ?lter 
chemical. 

[0004] When the container is to be connected to the 
manufacturing process, the headspace gas is no longer 
needed or desired. Thus, the headspace gas must be removed 
prior to dispensing the liquid to the manufacturing process. 
HoWever, caution must be exercised to avoid agitating the 
container or forcing the headspace gas into the liquid 
chemical While draining the headspace gas. The introduction 
of gas into the liquid chemical may result in the formation 
of air bubbles in the chemical, Which can render the liquid 
chemical defective for use in the manufacturing process. 

[0005] Furthermore, it may be desired to leave a small 
amount of gas in the container after removal of the head 
space gas. When all of the liquid has been dispensed from 
the container, this small amount of empty detect gas is 
detected by the dispenser to indicate that the container is 
empty. In conventional systems, the amount of empty detect 
gas remaining in the container is not easily controllable. 

[0006] Thus, a system that alloWs for easy removal of 
headspace gas and, if desired, easy regulation of the amount 
of empty detect gas remaining in the container after head 
space gas removal is desirable. 
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BRIEF SUMMARY OF THE INVENTION 

[0007] The present invention is a method and system for 
dispensing liquid chemical to a manufacturing process from 
a container including an outer container and an inner con 
tainer, a portion of the inner container occupied by the liquid 
chemical, a remainder of the inner container occupied by a 
headspace gas. The system includes a probe having a How 
passage therein insertable into an interior of the inner 
container, and a gas passage communicating betWeen the 
interior of the inner container and an exterior of the outer 
container. The system further includes means in ?uid com 
munication With a space betWeen inner Walls of the outer 
container and the inner container for permitting ?uid under 
pressure to How into the space betWeen the inner Walls of the 
outer container and the inner container to force the head 
space gas out of the inner container via the gas passage to a 
headspace gas drain and to force liquid out of the inner 
container through the How passage in the probe to the 
manufacturing process. 

[0008] In a preferred embodiment, the system further 
includes a drain valve connected betWeen the headspace gas 
drain and the gas passage. The drain valve has an open 
position selectable to alloW the headspace gas to evacuate to 
the headspace gas drain via the gas passage. The drain valve 
also has a closed position selectable When the headspace gas 
has been exhausted from the interior of the inner container. 
The system also preferably includes a liquid sensor con 
nected betWeen the gas passage and the headspace gas drain 
to sense When liquid chemical begins to ?oW in the gas 
passage to indicate that the headspace gas has been 
exhausted from the interior of the inner container. 

[0009] The system also preferably includes an empty 
detect means for detecting When the liquid chemical has 
been exhausted from the inner container. In one embodi 
ment, the empty detect means is an empty detect gas sensor. 
In use, a small amount of empty detect gas is introduced to 
an interior of the inner container immediately prior to 
dispensing of the liquid chemical to the manufacturing 
process. The empty detect gas sensor senses this empty 
detect gas When the liquid chemical has been exhausted 
from the container. When the empty detect gas is sensed by 
the empty detect gas sensor, dispensing of liquid to the 
manufacturing process is terminated. In another embodi 
ment, the empty detect means includes a scale for Weighing 
the ?uid container While the liquid is dispensed to the 
manufacturing process such that dispensing of the liquid is 
terminated When the ?uid container reaches a predetermined 
empty Weight as measured by the scale. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic of a system according to a 
preferred embodiment of the present invention for dispens 
ing liquid to a manufacturing process from a container 
including a headspace gas provided to stabiliZe the liquid 
during shipment and storage of the container. 

[0011] FIG. 2 is a schematic of a system according to 
another preferred embodiment of the present invention for 
dispensing liquid to a manufacturing process from a con 
tainer including a headspace gas provided to stabiliZe the 
liquid during shipment and storage of the container. 

DETAILED DESCRIPTION 

[0012] FIG. 1 is a schematic of system 10 according to a 
preferred embodiment of the present invention for dispens 
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ing liquid 12 to manufacturing process 13 from container 14 
including headspace 16 ?lled With headspace gas 18. Con 
tainer 16 includes ?exible inner container 20 and rigid outer 
container 22. System 10 further includes compression air or 
nitrogen supply 30, compression air passage 32, headspace 
gas passage 34, drain valve 36, liquid sensor 38, headspace 
gas drain 40, ?oW passage 42, container scale 44, and system 
control 46. 

[0013] Compression air supply 30 is connected to com 
pression space 31 (i.e., the space betWeen inner Walls of 
outer container 22 and outer surfaces of the inner container 
20) via compression air passage 32. The interior of inner 
container 20 is connected to headspace gas drain 40 via gas 
passage 34. Drain valve 36 and liquid sensor 38 are con 
nected along gas passage 34 betWeen the interior of inner 
container 20 and headspace gas drain 40. Finally, the interior 
of inner container 20 is in ?uid communication With manu 
facturing process 13 via ?oW passage 42. 

[0014] Gas passage 34 and ?oW passage 42 are preferably 
combined in a single connector package such that the 
interior of inner container 20 comes into ?uid communica 
tion With headspace gas drain 40 and manufacturing process 
13 With one connection. FloW passage 42 is typically pro 
vided in a probe that is insertable through a port of the 
container and into inner container 20 to provide ?uid com 
munication betWeen liquid 12 and manufacturing process 
13. 

[0015] Outer container 22 provides the mechanical sup 
port and protection required by ?exible inner container 20 
(e.g., a ?exible polymeric bag) during ?lling, transport, 
handling, and dispensing. Outer container 22 is typically 
constructed of metal, although other materials, including 
plastic materials, may also be used, depending upon gov 
ernment regulatory speci?cations for handling of the par 
ticular liquid to be contained Within container 14. Preferably, 
container 14 is a container as shoWn in US. Pat. No. 
5,335,821 to Osgar issued on Aug. 9, 1994, Which is herein 
incorporated by reference. 

[0016] System control 46, Which is preferably a micro 
processor-based control system, is connected to compres 
sion air supply 30, drain valve 36, liquid sensor 38, and 
container scale 44. System control 46 controls operation of 
system 10 based upon signals received from the various 
components of system 10. 

[0017] Prior to attachment to manufacturing process 13, 
container 14 is ?lled at a ?lling facility. During ?lling, inner 
container 20 is ?rst in?ated With a gas such as nitrogen. 
Liquid 12 is then introduced through a port in container 14 
to ?ll inner container 20 Within outer container 22. 

[0018] The purity of some chemicals has a tendency to 
decay When stored for an extended period of time, especially 
When subjected to temperature ?uctuations. For example, in 
the manufacture of thin ?lm transistor ?at panel displays, the 
color ?lter chemical used tends to decay or cross-link as free 
radicals in the color ?lter chemical are released during 
shipment and storage. To prevent this from occurring, an 
empty portion of the container, headspace 16, is ?lled With 
headspace gas 18. Headspace gas 18 prevents the decay of 
liquid 12 by inhibiting chemical reactions from occurring in 
liquid 12 during shipment and storage of container 14. For 
example, in the case of the color ?lter chemical, a headspace 

Oct. 13, 2005 

gas 18 including oxygen is introduced into inner container 
20 at the ?lling facility, since oxygen has a tendency to 
scavenge free radicals in the chemical as they are released, 
thereby preventing the decay or cross-linking of the color 
?lter chemical. 

[0019] When container 14 is to be connected to manufac 
turing process 13, headspace gas 18 is no longer needed or 
desired. Thus, headspace gas 18 must be removed prior to 
dispensing liquid 12 to manufacturing process 13. To begin, 
compression air passage 32, gas passage 34, and ?oW 
passage 42 are connected to container 14. A signal is then 
sent by system control 46, Which is preferably a micropro 
cessor-based system, to open drain valve 36. This produces 
a ?uidic connection betWeen the interior of inner container 
20 and headspace gas drain 40. Subsequently, pressuriZed 
?uid, preferably compressed air or nitrogen, is supplied to 
compression space 31 by compression air supply 30 to force 
headspace gas 18 through gas passage 34, through liquid 
sensor 38, and to headspace gas drain 40. As headspace gas 
18 is WithdraWn from inner container 20 of container 14, air 
is permitted to enter compression space 31, thereby collaps 
ing ?exible inner container 20. While inner container 20 is 
preferably collapsed With pressuriZed air, any means capable 
of collapsing inner container 20 to force headspace gas 18 
through gas passage 34 may be used, including hydraulic or 
mechanical based devices. Alternatively, a pump connected 
to gas passage 34 can WithdraW headspace gas 18 from 
container 14. 

[0020] After headspace gas 18 has been exhausted from 
inner container 20, liquid 12 begins to ?oW in gas passage 
34 as compressed air supply 30 continues to supply air to 
compression space 31. When liquid 12 reaches liquid sensor 
38, a signal is sent to system control 46 to close drain valve 
36. This terminates the connection betWeen the interior of 
inner container 20 and headspace gas drain 40. Alternatively, 
a user of system 10 may visually determine When liquid 12 
begins to ?oW in gas passage 34 and manually turn off drain 
valve 36 to terminate the connection to headspace gas drain 
40. 

[0021] When the connection betWeen the interior of inner 
container 20 and headspace gas drain 40 has been termi 
nated, liquid 12 is forced up through ?oW passage 42 as 
compressed air continues to be supplied to compression 
space 31 by compressed air supply 30. As liquid 12 is 
WithdraWn from ?exible inner container 20 of container 14, 
air is permitted to enter compression space 31, thereby 
collapsing inner container 20. While inner container 20 is 
preferably collapsed With pressuriZed air, any means capable 
of collapsing inner container 20 to force liquid through ?oW 
passage 42 may be used, including hydraulic or mechanical 
based devices. Alternatively, a pump or venturi connected to 
?oW passage 42 can WithdraW liquid 12 from container 14. 

[0022] At this point, it is important to note that had 
headspace gas 18 not been removed prior to dispensing 
liquid 12 to manufacturing process 13, headspace gas 18 
Would begin to dissolve into solution pursuant to Henry’s 
laW. Henry’s laW states that, at a constant temperature, the 
amount of gas dissolved in a solution is directly proportional 
to the pressure of the gas above the solution. Thus, because 
inner container 20 is collapsed by compressed air supply 30 
to force liquid 12 out of inner container 20, the pressure of 
headspace gas 18 Would increase during this process. This 
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Would cause headspace gas 18 to dissolve into liquid 12, 
thereby resulting in deleterious bubble formation When 
liquid 12 is delivered to process 13. 

[0023] As liquid 12 is being dispensed to manufacturing 
process 13, the Weight of container 14 decreases. Container 
scale 44 continually Weighs container 14 as liquid 12 is 
dispensed to manufacturing process 13 to determine When 
container 14 reaches a predetermined empty Weight. The 
empty Weight of container 14 is the Weight of outer container 
22 With an empty inner container 20 inside. The determi 
nation of the empty Weight by container scale 44 assures that 
all of liquid 12 is dispensed from inner container 20. 

[0024] When container scale 44 determines that container 
14 is empty, system control 46 sends a signal to turn off 
compression air supply 30. Subsequently, compression air 
passage 32, gas passage 34, and How passage 42 are dis 
connected from empty container 14, empty container 14 is 
removed from system 10, and a neW container 14 containing 
liquid 12 and headspace gas 18 is connected to system 10. 
Dispensing of liquid 12 from container 14 then recom 
mences. 

[0025] FIG. 2 is a schematic of system 50 according to 
another preferred embodiment of the present invention for 
dispensing liquid 12 to manufacturing process 13 from 
container 14. Container 14 includes headspace gas 18 pro 
vided to stabiliZe liquid 12 during shipment and storage of 
container 14. Container 16 includes ?exible inner container 
20 and rigid outer container 22. Similar to system 10 shoWn 
in FIG. 1, system 50 includes compression air supply 30, 
compression air passage 32, headspace gas passage 34, 
liquid sensor 38, headspace gas drain 40, How passage 42, 
and system control 46. Additionally, system 50 includes 
empty detect gas supply 52, regulator gauge 54, ?rst block 
valve 55, gas quantity controller 56, second block valve 58, 
select valve 60, and empty detect gas sensor 62. 

[0026] Compression air supply 30 is connected to com 
pression space 31 via compression air passage 32. Select 
valve 60 is a three-port valve connecting the interior of inner 
container 20 (via gas passage 34) to the devices connected 
to select valve port 60a or select valve port 60b, depending 
on the position state of select valve 60. More speci?cally, in 
a ?rst position select valve 60 provides a ?uidic connection 
betWeen the interior of inner container 20 and the devices 
connected to port 60a (i.e., liquid sensor 38 and headspace 
gas drain 40). Liquid sensor 38 is connected betWeen select 
valve 60 and headspace gas drain 40. In a second position, 
select valve 60 provides a ?uidic connection betWeen the 
interior of inner container 20 and the devices connected to 
port 60b (i.e., empty detect gas supply 52, regulator gauge 
54, ?rst block valve 55, gas quantity controller 56, and 
second block valve 58). Regulator gauge 54, ?rst block 
valve 55, gas quantity controller 56, and second block valve 
58 are connected betWeen empty detect gas supply 52 and 
select valve 60. Finally, the interior of inner container 20 is 
in ?uid communication With manufacturing process 13 via 
?oW passage 42. Empty detect gas sensor 62 is connected 
along ?oW passage 42. 

[0027] Gas passage 34, How passage 42, and select valve 
60 are preferably combined in a single connector package 
such that the interior of inner container 20 is connected to 
headspace gas drain 40, empty detect gas supply 52, and 
manufacturing process 13 With one connection. FloW pas 
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sage 42 is typically provided in a probe that is insertable 
through a port of the container and into inner container 20 
to provide ?uid communication betWeen liquid 12 and 
manufacturing process 13. 

[0028] In the embodiment shoWn in FIG. 2, system con 
trol 46 is connected to compression air supply 30, liquid 
sensor 38, regulator gauge 54, ?rst block valve 55, second 
block valve 58, select valve 60, and empty detect gas sensor 
62. System control 46 controls operation of system 50 based 
upon signals received from the various components of 
system 50. 

[0029] As described above, When container 14 is to be 
connected to manufacturing process 13, headspace gas 18 is 
no longer needed or desired. Thus, headspace gas 18 must be 
removed prior to dispensing liquid 12 to manufacturing 
process 13. The procedure of removing headspace gas 18 
from container 14 in system 50 is similar to the same process 
in system 10. To begin, compression air passage 32, gas 
passage 34, and How passage 42 are connected to container 
14. System control 46 then sends a signal select valve 60 to 
turn to its ?rst position to produce a ?uidic connection 
betWeen the interior of inner container 20 and headspace gas 
drain 40 (via select valve port 60a). Auser of system 50 may 
also manually turn select valve 60 to its ?rst position. 
Subsequently, pressuriZed ?uid, preferably compressed air 
or nitrogen, is supplied by compressed air supply 30 to 
compression space 31 to force headspace gas 18 through gas 
passage 34, through liquid sensor 38, and to headspace gas 
drain 40. As headspace gas 18 is WithdraWn from inner 
container 20 of container 14, air is permitted to enter 
compression space 31, thereby collapsing ?eXible inner 
container 20. While inner container 20 is preferably col 
lapsed With pressuriZed air, any means capable of collapsing 
inner container 20 to force headspace gas 18 through gas 
passage 34 may be used, including hydraulic or mechanical 
based devices. Alternatively, a pump or venturi connected to 
gas passage 34 can WithdraW headspace gas 18 from con 
tainer 14. 

[0030] After headspace gas 18 has been exhausted from 
inner container 20, liquid 12 begins to How in gas passage 
34 as compressed air supply 30 continues to supply air to 
compression space 31. When liquid 12 reaches liquid sensor 
38, system control 46 responds by turning select valve 60 to 
the second position. This terminates the connection betWeen 
the interior of inner container 20 and headspace gas drain 40, 
and opens the connection betWeen the interior of inner 
container 20 and select valve port 60b. Alternatively, a user 
of system 50 may visually determine When liquid 12 begins 
to How in gas passage 34 and manually turn select valve 60 
to the second position to terminate the connection to head 
space gas drain 40. 

[0031] At this point, it is important to note again that, had 
headspace gas 18 not been removed prior to dispensing 
liquid 12 to manufacturing process 13, headspace gas 18 
Would begin to dissolve into solution pursuant to Henry’s 
laW. Because inner container 20 is collapsed by compressed 
air supply 30 to force liquid 12 out of inner container 20, the 
pressure of headspace gas 18 Would increase during this 
process. This Would cause headspace gas 18 to dissolve into 
liquid 12, thereby resulting in deleterious bubble formation 
in liquid 12 as it is delivered to process 13. 

[0032] In many liquid dispense systems, it is desirable to 
leave a small amount of gas in container 14 after removal of 
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headspace gas 18. When all of liquid 12 has been dispensed 
from container 14, this small amount of gas, referred to as 
empty detect gas, is detected by a sensor (for example, 
empty detect gas sensor 62 in FIG. 2) to indicate that the 
container is empty. In conventional systems, the amount of 
empty detect gas remaining in container 14 is not easily 
controllable, since the amount of gas being exhausted to 
headspace gas drain 40 is not easily measurable. 

[0033] In system 50, the addition of empty detect gas into 
inner container 20 is controlled by empty detect gas supply 
52, regulator gauge 54, ?rst block valve 55, gas quantity 
controller 56, and second block valve 58. To begin, system 
control 46 opens ?rst block valve 55 to produce a ?uidic 
connection betWeen empty detect gas supply 52 and gas 
quantity controller 56. Empty detect gas then begins to How 
into gas quantity controller 56 from empty detect gas supply 
52. As gas quantity controller 56 ?lls With empty detect gas, 
the pressure in gas quantity controller 56 increases. The 
pressure is regulated by regulator gauge 54 and may be 
measured by a pressure transducer integrated into gas quan 
tity controller 56. The amount of empty detect gas that ?oWs 
into gas quantity controller 56 depends on the capacity 
volume of gas quantity controller 56 and the pressure of the 
empty detect gas in gas quantity controller 56. Based on 
these factors, empty detect gas supply 52 continues to How 
until gas quantity controller 56 is ?lled With the desired 
amount of gas (e.g., 100 pounds per square inch gauge). 

[0034] When the desired amount of gas has ?lled gas 
quantity controller 56, system control 46 closes ?rst block 
valve 55 to terminate the connection betWeen empty detect 
gas supply 52 and gas quantity controller 56. Subsequently 
or simultaneously, system control 46 opens second block 
valve 58 to produce a ?uidic connection betWeen gas 
quantity controller 56 and the interior of inner container 20. 
This alloWs the empty detect gas contained in gas quantity 
controller 56 to How into the interior of inner container 20. 
If compression air supply 30 is turned off While empty detect 
gas ?oWs from gas quantity controller 56 into inner con 
tainer 20, the empty detect gas contained in gas quantity 
controller 56 Will ?oW into inner container 20. If compres 
sion air supply 30 remains active While empty detect gas 
?oWs from gas quantity controller 56 into inner container 20, 
empty detect gas Will ?oW from gas quantity controller 56 
into inner container 20 until an equilibrium pressure is 
reached betWeen compression air supply 30 and the pressure 
in gas quantity controller 56. Typically, Whether compres 
sion air supply 30 is active is controlled by a tWo-Way or a 
three-Way valve connected betWeen compression air supply 
30 and compression space 31. In general, the amount of 
empty detect gas that ?oWs from gas quantity controller 56 
into inner container 20 is based on the siZe of gas quantity 
controller 56, the difference in pressure betWeen gas quantity 
controller 56, and the pressure in compression space 31. 

[0035] After empty detect gas has stopped ?oWing from 
gas quantity controller 56, system control 46 closes second 
block valve 58 to terminate the connection from gas quantity 
controller 56 to inner container 20. After second block valve 
58 is closed, liquid 12 is forced up through ?oW passage 42 
as compressed air is supplied to compression space 31 by 
compressed air supply 30. As liquid 12 is WithdraWn from 
?exible inner container 20 of container 14, air is permitted 
to enter compression space 31, thereby collapsing inner 
container 20. While inner container 20 is preferably col 
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lapsed With pressuriZed air, any means capable of collapsing 
inner container 20 to force liquid through ?oW passage 42 
may be used, including hydraulic or mechanical based 
devices. Alternatively, a pump or venturi connected to How 
passage 42 can WithdraW liquid 12 from container 14. 

[0036] As inner container 20 is collapsed by compression 
air supply 30, liquid 12 continues to How to manufacturing 
process 13 until liquid 12 is exhausted from inner container 
20. After liquid 12 has been exhausted from inner container 
20, only the empty detect gas remains in inner container 20. 
As compression air supply 30 continues to compress inner 
container 20, the empty detect gas is forced through ?oW 
passage 42 toWard manufacturing process 13. When the 
empty detect gas passes through empty detect gas sensor 62, 
empty detect gas sensor 62 sends a signal to system control 
46 to turn off compression air supply 30, thereby terminating 
operation of system 50. Subsequently, compression air pas 
sage 32, gas passage 34, and How passage 42 are discon 
nected from empty container 14, empty container 14 is 
removed from system 50, and a neW container 14 containing 
liquid 12 and headspace gas 18 is connected to system 50. 
Dispensing of liquid 12 from container 14 then recom 
mences. 

[0037] In summary, the purity of some chemicals has a 
tendency to decay or cross-link When stored for an extended 
period of time, especially When subjected to temperature 
?uctuations. To prevent this decay or cross-linking from 
occurring, an empty portion of the container, referred to as 
the headspace, is ?lled With a headspace gas. The headspace 
gas prevents the decay of the liquid chemical by inhibiting 
chemical reactions from occurring in the liquid during 
storage. When the container is to be connected to a manu 
facturing process, the headspace gas is no longer needed or 
desired. Conventional dispensing systems do not alloW for 
the easy removal of the headspace gas prior to dispensing the 
liquid chemical. The present invention is a method and 
system for dispensing liquid chemical to a manufacturing 
process from a container including an outer container, an 
inner container, and a port Which communicates With an 
interior of the inner container, a portion of the inner con 
tainer occupied by the liquid chemical, a remainder of the 
inner container occupied by a headspace gas for preventing 
decay of the liquid chemical until the container is connected 
to a manufacturing process. The system includes a probe 
having a How passage therein and a gas passage communi 
cating betWeen the interior of the inner container and an 
exterior of the outer container. The system further includes 
means in ?uid communication With a compression space 
betWeen inner Walls of the outer container and the inner 
container for permitting ?uid under pressure to How into the 
space betWeen the inner Walls of the outer container and the 
inner container to force the headspace gas out of the inner 
container via the gas passage to a headspace gas drain and 
to force liquid out of the inner container through the How 
passage in the probe to the manufacturing process. 

[0038] Although the present invention has been described 
With reference to preferred embodiments, Workers skilled in 
the art Will recogniZe that changes may be made in form and 
detail Without departing from the spirit and scope of the 
invention. 

1. A method of dispensing a liquid, the method compris 
ing: 
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providing a ?uid container having an outer container and 
an inner container, a portion of the inner container 
occupied by a liquid, a remainder of the inner container 
occupied by a headspace gas; 

evacuating the headspace gas from the inner container; 
and 

supplying pressure to the inner container to force liquid 
from the inner container to a manufacturing process. 

2. The method of claim 1, Wherein supplying pressure to 
the inner container cornprises: 

supplying ?uid under pressure betWeen the inner con 
tainer and the outer container to dispense liquid from 
the inner container to a manufacturing process. 

3. The method of claim 1, Wherein prior to evacuating the 
headspace gas, the method further comprises: 

attaching a connector to the ?uid container, the connector 
including a probe having a ?oW passage therein, the 
connector further including a gas passage communi 
cating betWeen the interior of the inner container and an 
exterior of the outer container. 

4. The method of claim 3, Wherein evacuating the head 
space gas cornprises: 

connecting a drain valve betWeen a headspace gas drain 
and the gas passage; 

opening the drain valve to alloW the headspace gas to 
evacuate to the headspace gas drain via the gas passage; 
and 

closing the drain valve When the liquid begins to ?oW in 
the gas passage. 

5. The method of claim 4, Wherein prior to closing the 
drain valve, the method further comprises: 

supplying ?uid under pressure betWeen the inner con 
tainer and the outer container to force the headspace 
gas out of the inner container via the gas passage to the 
headspace gas drain. 

6. The method of claim 4 including: 

connecting a liquid sensor betWeen the gas passage and 
the headspace gas drain to sense When liquid begins to 
?oW in the gas passage. 

7. The method of claim 1, Wherein prior to supplying ?uid 
under pressure betWeen the inner container and the outer 
container, the method further comprises: 

introducing an amount of empty detect gas into the inner 
container. 

8. The method of claim 7, Wherein introducing an amount 
of empty detect gas into the inner container cornprises: 

connecting a ?rst block valve, a gas quantity controller, 
and a second block valve betWeen an empty detect gas 
supply and the gas passage; 

opening the ?rst block valve to alloW the empty detect gas 
to How from the empty detect gas supply into the gas 
quantity controller; 

closing the ?rst block valve When a measured quantity of 
empty detect gas has ?lled the gas quantity controller; 
and 
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opening the second block valve to alloW the empty detect 
gas to ?oW from the gas quantity controller into the 
interior of the inner container via the gas passage. 

9. The method of claim 8, Wherein closing the ?rst block 
valve When a measured quantity of empty detect gas has 
?lled the gas quantity controller cornprises: 

connecting a pressure regulator gauge betWeen the empty 
detect gas supply and the gas quantity controller for 
regulating the pressure in the gas quantity controller as 
the empty detect gas is introduced into the gas quantity 
controller; and 

closing the ?rst block valve When the measured quantity 
of empty detect gas has been introduced into the gas 
quantity controller based upon the pressure in the gas 
quantity controller. 

10. The method of claim 7, further comprising: 

sensing the empty detect gas When the liquid has been 
exhausted from the inner container; and 

terminating dispensing of the liquid to the manufacturing 
process When the empty detect gas is sensed. 

11. The method of claim 1, further comprising: 

Weighing the ?uid container While the liquid is dispensed 
to the manufacturing process; 

terrninating dispensing of the liquid to the manufacturing 
process When the ?uid container reaches an empty 
Weight. 

12. A system for dispensing liquid to a manufacturing 
process from a container including an outer container and an 
inner container, the inner container occupied by the liquid 
and a headspace gas, the system comprising: 

a probe insertable into the inner container, the probe 
having a ?oW passage therein; 

a gas passage cornrnunicating betWeen the interior of the 
inner container and an exterior of the outer container; 

means for forcing the headspace gas out of the inner 
container via the gas passage to a headspace gas drain 
and for forcing liquid out of the inner container through 
the ?oW passage in the probe to the manufacturing 
process. 

13. The system of claim 12, further comprising: 

a drain valve connected betWeen the headspace gas drain 
and the gas passage, the drain valve having an open 
position selectable to alloW the headspace gas to evacu 
ate to the headspace gas drain via the gas passage, and 
a closed position selectable When the headspace gas has 
been exhausted from the interior of the inner container. 

14. The system of claim 13, further comprising: 

a liquid sensor connected betWeen the gas passage and the 
headspace gas drain to sense When liquid begins to ?oW 
in the gas passage to indicate that the headspace gas has 
been exhausted from the interior of the inner container. 

15. The system of claim 12, further comprising: 

ernpty detect means for detecting When the liquid has 
been exhausted from the inner container. 

16. The system of claim 15, Wherein the empty detect 
means is an empty detect gas sensor, the empty detect gas 
sensor sensing an empty detect gas introduced to an interior 
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of the inner container immediately prior to dispensing of the 
liquid to the manufacturing process. 

While the liquid is dispensed to the manufacturing process 
such that dispensing of the liquid is terminated When the 

17. The system of claim 16, further comprising: 

a gas quantity controller; 

a ?rst block valve connected betWeen an empty detect gas 
supply and the gas quantity controller, the ?rst block 
valve having an open position selectable to alloW the 
empty detect gas to How from the empty detect gas 
supply into the gas quantity controller, and a closed 
position selectable When a measured quantity of empty 
detect gas has been introduced into the gas quantity 
controller; and 

a second block valve connected betWeen the gas quantity 
controller and an interior of the inner container, the 
second block valve having an open position selectable 
to alloW the empty detect gas to How from the gas 
quantity controller to the interior of the inner container, 
and a closed position selectable When the empty detect 
gas has been exhausted from the gas quantity control 
ler. 

18. The system of claim 17, further comprising: 

a pressure regulator gauge connected betWeen the empty 
detect gas supply and the gas quantity controller to 
regulate the pressure in the gas quantity controller as 
the empty detect gas is introduced into the gas quantity 
controller such that the ?rst block valve is closed When 
the measured quantity of empty detect gas has been 
introduced into the gas quantity controller based upon 
the pressure in the gas quantity controller. 

19. The system of claim 17, further comprising: 

a select valve having ports connected to the block valve, 
the headspace gas drain, and the interior of the inner 
container, Wherein the select valve alloWs selectable 
?uid connection of the block valve and the headspace 
gas drain to the interior of the inner container. 

20. The system of claim 15, Wherein the empty detect 
means includes a scale for Weighing the ?uid container 

?uid container reaches a predetermined Weight as measured 
by the scale. 

21. A liquid handling system comprising: 

a container Which comprises: 

an outer container; 

an inner container having an interior; and 

Wherein a portion of the inner container is occupied by 
the liquid, and a remainder of the inner container is 
occupied by a headspace gas; 

a connector attachable to the container, the connector 
including a probe insertable into the inner container and 
having a How passage therein, the connector further 
including a gas passage communicating betWeen the 
interior of the inner container and an exterior of the 
outer container; and 

a ?uid air source in ?uid communication With a space 
betWeen inner Walls of the outer container and the inner 
container for causing ?uid under pressure to How into 
the space betWeen the inner Walls of the outer container 
and the inner container to force the headspace gas out 
of the inner container via the gas passage to a head 
space gas drain and to force liquid out of the inner 
container through the How passage in the probe to the 
manufacturing process. 

22. The system of claim 21, further comprising: 

a liquid sensor connected betWeen the gas passage and the 
headspace gas drain to sense When liquid begins to How 
in the gas passage to indicate that the headspace gas has 
been exhausted from the interior of the inner container. 

23. The system of claim 21, further comprising: 

empty detect means for detecting When the liquid has 
been exhausted from the inner container. 


