
(19) United States 
US 20090208367A1 

(12) Patent Application Publication (10) Pub. No.: US 2009/0208367 A1 
Calio et al. (43) Pub. Date: Aug. 20, 2009 

(54) AUTOCLAVABLE BUCKETLESS CLEANING 
SYSTEM 

(76) Inventors: Rosario Sam Calio, Exton, PA 
(US); Jeff Churchvara, 
Downingtown, PA (US); Arthur L. 
Vellutato, JR., West Chester, PA 
(US) 

Correspondence Address: 
BLANK ROME LLP 
WATERGATE, 600 NEW HAMPSHIRE 
AVENUE, N.W. 
WASHINGTON, DC 20037 (US) 

(21) Appl. No.: 12/033,719 

(22) Filed: Feb. 19, 2008 

Publication Classification 

(51) Int. Cl. 
A6IL 2/07 (2006.01) 
BOSB 3/04 (2006.01) 
BOSB 3/02 (2006.01) 
A47L II/00 (2006.01) 
A47L II/38 (2006.01) 
A6IL 2/00 (2006.01) 

(52) U.S. Cl. ................ 422/26: 15/321; 134/198: 134/37 
(57) ABSTRACT 

An autoclavable bucketless cleaning system. The system 
includes an autoclavable vessel with an inside for storing fluid 
under pressure and with a first connection point and a second 
connection point disposed at an outside of the vessel, an 
autoclavable outlet regulator assembly for dispensing fluid 
from the vessel and removably connected to the vessel at the 
first connection point so as to be in fluid communication with 
the inside of the vessel, and an autoclavable inlet regulator 
assembly for pressurizing the vessel and removably con 
nected to the vessel at the second connection point to be in 
fluid communication with the inside of the vessel. 
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AUTOCLAVABLE BUCKETLESS CLEANING 
SYSTEM 

FIELD OF THE INVENTION 

0001. The present invention generally relates to a system 
for performing cleaning operations in cleanroom environ 
ments. More particularly, the present invention relates to a 
washing system that is bucketless and completely autoclav 
able and has improved safety features. 

BACKGROUND OF THE INVENTION 

0002 Many industries require controlled environments 
that are free from contaminants. Such as in Surgical Suites in 
hospitals, pharmaceutical and biotechnology manufacturing 
facilities and laboratories, medical device manufacturing 
facilities, and micro-electronics manufacturing facilities. 
Such industries utilize cleanrooms to provide environments 
in which dust, Small particles and other contaminants are 
reduced. Cleanrooms can function effectively only when 
every effort is taken to maintain the level of control necessary 
to preclude contamination in their controlled environments. 
Contamination most often is caused by workers in the clean 
room and/or by items brought into the cleanroom. The prob 
lems associated with keeping these rooms clean have not been 
easily solved. 
0003 Rigorous regulatory guidelines have been estab 
lished, and continue to be developed, utilizing a variety of 
inter-related methodologies for operating cleanrooms in a 
manner best Suited to exclude unwanted contaminants from 
the controlled environment. In adhering to these regulatory 
guidelines and assuring an acceptable environment in which 
to manufacture certain products, industries must be able to 
address known contamination with a documented control, 
which requires a cleaning regime that has been proven effec 
tive. Maintaining a cleaning system that is meaningful, man 
ageable and defendable, however, becomes complex in pro 
duction areas based on a multitude of variables. 
0004 One such variable that determines the effectiveness 
of a cleaning system is the ability to properly contact con 
taminants in a manner Sufficient to neutralize or remove them. 
More specifically, a chemical agent capable of destroying the 
cells of contaminants needs to Saturate and penetrate the cell 
walls over a specified contact time. Chemical agents are 
applied using various techniques, including using a sprayer, a 
mop, and/or a fogger. Although sprayers, mops with buckets 
and foggers have all been utilized in varying capacities and 
with varying Success in cleanroom applications, the more of 
these separate components that are introduced into the con 
trolled environment of a cleanroom, the greater the likelihood 
of introducing contaminants into the controlled environment. 
0005. Even when few components are introduced into a 
cleanroom, the likelihood of introducing contaminants along 
with the components increases every time a component must 
be removed and re-introduced into the controlled environ 
ment during the cleaning operation. For example, the use of a 
mop with a bucket results in “dirty water mopping, which 
may actually contribute to the spread of contaminants. The 
bucket, therefore, must be routinely emptied and refilled. This 
not only increases the likelihood of introducing contaminants 
into the cleanroom, it also increases the Volume of cleaning 
agents required to complete the cleaning operation. 
0006. In an attempt to address the above issues, at least one 
system has been developed that includes a sprayer, a sponge 
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mop and a flogger all in one unit. This prior art system, 
illustrated in FIGS. 1 and 2, is offered by Veltek Associates, 
Inc. under the name Core2Clean R. The unit includes a re 
sealable pressure vessel 2 for storing cleaning solutions, such 
as disinfectant, therein so as to protect the cleaning Solution 
from contaminants when the unit is being used in a cleaning 
operation. The vessel 2 can be un-sealed by removing a vessel 
lid 4, at which point a cleaning Solution may be placed in or 
removed from the vessel 2. The vessel 2 is autoclavable inside 
and out in the un-sealed configuration. After cleaning Solution 
is placed in the vessel 2, it can be sealed from external con 
taminants by installing the vessel lid 4. 
0007 Cleaning solution can be dispensed from the sealed 
vessel 2 via the sprayer, sponge mop or fogger on an as 
needed basis, thereby eliminating contamination due to the 
need to change dirty cleaning Solutions during cleanroom 
washing, which also reduces the total Volume of cleaning 
Solution required to perform a cleaning operation. To provide 
the ability to dispense a continuous flow of cleaning Solution 
in this unit, however, the system is operated by compressed 
gas, such as compressed air. The use of compressed air in a 
pressure vessel 2 creates many potential dangers arising from 
a potential Sudden release of the pressure. Accordingly, safe 
operation of Such a system requires implementation of vari 
ous pressure regulating devices. 
0008. As illustrated in FIG.1, the prior art system includes 
a pressure vessel 2 having a vessel lid 4, a handle 6, a first 
connection point 8, and a second connection point 10. The 
vessel lid 4 can be removed to access the inside of the vessel 
2 to add or remove contents, such as cleaning Solutions. The 
vessel lid 4 maintains an airtight seal in the vessel 2 when 
installed. The handle 6 is used to facilitate removal and instal 
lation of the vessel lid 4. 

0009. As illustrated in FIG. 2, the prior art system also 
includes a drain Valve 12, an outlet regulator assembly 14, and 
an inlet regulator assembly 26. The drain valve 12 is located 
substantially at the bottom of the vessel 2 and is used to drain 
cleaning and rinsing Solutions out of the vessel 2 when the 
vessel 2 is being cleaned. The outlet regulator assembly 14 is 
installed at the first connection point 8 and is used to dispense 
cleaning solution from the vessel using a cleaning applicator, 
Such as a sprayer, sponge mop or fogger. The inlet regulator 
assembly 26 is installed at the second connection point 10 and 
is used to charge the vessel 2 with air pressure. The outlet 
regulator assembly 14 and the inlet regulator assembly 26 are 
removable from the vessel 2 so the vessel 2 may be properly 
autoclaved. 

0010. The first connection point 8 includes a dip tube 
assembly 16 that is in fluid communication with the bottom of 
the vessel 2 so that cleaning solution can be extracted there 
from. Because only the first connection point 8 includes a dip 
tube assembly 16 for extracting fluids from the bottom of the 
vessel 2, the outlet regulator assembly 14 and the inlet regu 
lator assembly 26 cannot be interchangeably installed on the 
first connection point 8 and the second connection point 10. 
Accordingly, the outlet regulator assembly 14 can only be 
installed at the first connection point 8. Further, both the first 
connection point 8 and the second connection point 10 
include internal check-type valves that are in the closed posi 
tion to prevent fluid communication between the inside of the 
vessel 2 and the outside of the vessel 2 when the outlet 
regulator assembly 14 and the inlet regulator assembly 26 are 
not respectively installed therein. 
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0011. As used herein, the term “fluid communication” 
includes a path by which liquids or gases may move between 
two or more structures. The term 'gas communication' 
includes a path by which gases, such as air or steam, may 
move between two or more structures. Also herein, the terms 
“air and “gas” are used interchangeably, unless otherwise 
apparent from the context. 
0012. The outlet regulator assembly 14 of the prior art 
system includes an outlet connector 18, an inlet connector 20, 
an outlet manual control valve 22, and an outlet pressure 
gauge 24. When using the system to dispense cleaning solu 
tion, cleaning applicators, such as a sprayer, sponge mop and 
fogger, are interchangeably connected to the outlet regulator 
assembly 14 at the outlet connector 18. With the cleaning 
applicator connected to the outlet regulator assembly 14, the 
outlet regulator assembly 14 is then installed on the vessel 2 
at the first connection point 8 via the inlet connector 20 of the 
outlet regulator assembly 14. After the vessel 2 has been 
charged, a user may manually adjust the pressure with which 
the cleaning solution is dispensed from the vessel 2 by open 
ing or closing the outlet manual control valve 22 as required 
until the desired pressure is observed on the outlet pressure 
gauge 24. Charging the vessel 2 is described in more detail 
below with reference to the inlet regulator assembly 26. 
0013 The inlet regulator assembly 26 of the prior art sys 
tem includes an outlet connector 28, an inlet connector 30, an 
inlet manual control valve 32, a relief valve 34, an inlet 
pressure gauge 36, and a manual purge valve 38. To place a 
charge on the vessel 2, the inlet regulator assembly 26 is 
installed on the vessel 2 at the second connection point 8 via 
the outlet connector 28 of the inlet regulator assembly 26. 
With the inlet regulator assembly 26 installed on the vessel 2, 
a charging device (not shown), such as a pressurized tank or 
line, is then installed at the inlet connector 30 of the inlet 
regulator assembly 26. The user must then open the inlet 
manual control valve 32 to allow air pressure in the charging 
device to be transferred into the vessel 2. The user must 
manually adjust the air pressure in the vessel 2 by opening or 
closing the inlet manual control valve 32 as required until the 
desired pressure is observed on the inlet pressure gauge 36. 
0014 If the pressure inside the vessel 2 reaches a prede 
termined value, such as 100 psi, or greater at any point while 
the inlet regulator assembly 26 is installed on the vessel 2, the 
relief valve 34 will release some of the air pressure to prevent 
the air pressure within the vessel 2 from exceeding the pre 
determined value. Excess pressure can be released from the 
vessel 2 in this manner, however, only when the inlet regulator 
assembly 26 is installed on the vessel 2. There are no means 
by which to relieve excess pressure from the vessel 2 when the 
inlet regulator assembly 26 is not installed on the vessel 2. 
0015 The inlet regulator assembly 26 of the prior art sys 
tem is also used to purge the vessel 2 of air to remove any 
pressure within the vessel 2. The vessel 2 may need to be 
purged, for example, before checking or servicing any part of 
the system, before loosening or removing the vessel lid 4, or 
after the user has concluded use of the system. To purge the 
system, the inlet regulator assembly 26 must be installed on 
the vessel 2 at the second connection point 10 via the outlet 
connector 28 of the inlet regulator assembly 26. There is fluid 
communication between the manual purge valve 38 and the 
vessel 2 whenever the inlet regulator assembly 26 is installed 
on the vessel 2 at the second connection point 10. Accord 
ingly, the prior art system may purged using inlet manual 
control valve 32, the manual purge valve 38, or a combination 
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thereof, but the inlet regulator assembly 26 must be installed 
on the vessel 2 at the second connection point 10. 
0016 To purge the prior art system while the charging 
device installed at the inlet connector 30 of the inlet regulator 
assembly 26, the inlet manual control valve 32 must be in the 
closed position so that air from the charging device is not 
continuously supplied to the vessel 2, thereby preventing 
proper purging. The inlet manual control valve 32 includes an 
orifice that is in fluid communication with the outside of the 
vessel 2 when the inlet manual control valve 32 is closed. 
Accordingly, air may escape form the vessel 2 via the orifice 
when the inlet manual control valve 32 is closed, thereby 
purging the vessel 2. The vessel 2 is therefore purged by 
closing the inlet manual control valve 32 if the charging 
device is installed in the inlet regulator assembly 26. The 
manual purge valve 38 may also be opened in this configura 
tion to allow air within the vessel to escape therethrough, the 
manual purge valve 38 thereby operating simultaneously with 
the orifice of the inlet manual control valve 32 to purge the 
vessel. 
0017. The prior art system, however, is more likely to be 
purged with the charging device removed from the inlet con 
nector 30 of the inlet regulator assembly 26. To purge the 
vessel 2 with the charging device removed from the inlet 
regulator assembly 26, the inlet manual control valve 32 may 
be in the open or closed position. The vessel 2 may be purged 
by placing the inlet manual control valve 32 in the closed 
position, thereby allowing air within the vessel 2 to escape 
through the orifice in the inlet manual control valve 32. The 
manual purge valve 38 may also be opened in this configura 
tion to allow air within the vessel to escape therethrough, the 
manual purge valve 38 thereby operating simultaneously with 
the orifice of the inlet manual control valve 32 to purge the 
vessel. The vessel may also be purged by placing the inlet 
manual control valve 32 in the open position. With the inlet 
manual control valve 32 in the open position, air within the 
vessel 2 may not escape through the orifice in the inlet manual 
control valve 32. Accordingly, the manual purge valve 38 is 
opened to allow air to escape from the vessel 2 when the inlet 
manual control valve 32 is in the open position, thereby 
purging the vessel 2. 
0018 Thus, a manual purge valve 38 and inlet pressure 
gauge 36 must be disposed on the inlet regulator assembly 26 
to purge the system. Accordingly, the inlet regulator assembly 
26 must be installed on the vessel 2 of the prior art system to 
purge that system. This is not only an unnecessarily compli 
cated configuration, it also poses certain safety risks. 
0019 Using the inlet manual control valve 32, the manual 
purge valve 38, or a combination thereofas described above, 
the subject valve(s) remain open until the user observes a 
pressure of Zero (0) psion the inlet pressure gauge 36 and can 
no longer hear air escaping the vessel 2. After the vessel 2 is 
purged, the inlet regulator assembly 26 is removed from the 
vessel 2 to allow the vessel 2 to be sterilized by a process such 
as autoclaving. Autoclaving includes utilizing high tempera 
ture steam in a sterilization process. 
0020. To autoclave the vessel, the vessel lid 4 must be 
removed and the drain valve 12 is opened to allow steam to 
pass through the vessel 2. The outlet regulator assembly 14 
and the inlet regulator assembly 26 are removed from the 
vessel 2 during autoclaving because they are not autoclav 
able. The outlet regulator assembly 14 and the inlet regulator 
assembly 26 are not autoclavable because they are not con 
figured to allow steam to pass therethrough and because their 
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respective components 18-24 and 28-38 are not designed to 
withstand the high temperatures associated with autoclaving. 
Thus, the outlet connector 18, inlet connector 20, outlet 
manual control valve 22, and outlet pressure gauge 24 of the 
outlet regulator assembly 14 and the outlet connector 28, inlet 
connector 30, inlet manual control valve 32, relief valve 34, 
inlet pressure gauge 36, and manual purge valve 38 of the inlet 
regulator assembly 26 are all not autoclavable. These com 
ponents, therefore, can trap bacteria therein, which will 
adversely effect a Subsequent cleaning operation using the 
system, thereby reducing the reliability and control of the 
system. Accordingly, there is a present a need for a system for 
effectively washing cleanrooms in which all of the compo 
nents are autoclavable, and in which the steps of charging, 
operating, and purging the system are both simpler and safer. 

SUMMARY OF THE INVENTION 

0021. In view of the foregoing, it is a non-limiting object 
of the present invention to provide an autoclavable bucketless 
cleaning system that includes an autoclavable vessel with an 
inside for storing fluid under pressure and with a first connec 
tion point and a second connection point disposed at an out 
side of the vessel, an autoclavable outlet regulator assembly 
for dispensing fluid from the vessel and removably connected 
to the vessel at the first connection point so as to be in fluid 
communication with the inside of the vessel, and an autocla 
vable inlet regulator assembly for pressurizing the vessel and 
removably connected to the vessel at the second connection 
point to be in fluid communication with the inside of the 
vessel. 
0022. It is another non-limiting object of the present 
invention to provide a method of performing a cleaning 
operation with an autoclavable bucketless cleaning system 
that includes placing a cleaning solution in an inside of an 
autoclavable vessel where the vessel includes a first connec 
tion point and a second connection point disposed at an out 
side of the vessel, removably connecting an autoclavable 
outlet regulator assembly on the vessel at the first connection 
point so the outlet regulator assembly is in fluid communica 
tion with the inside of the vessel, removably connecting an 
autoclavable inlet regulator assembly on the vessel at the 
second connection point so the inlet regulator assembly is in 
fluid communication with the inside of the vessel, pressuriz 
ing the inside of the vessel via the inlet regulator assembly, 
dispensing cleaning solution from the inside of the vessel via 
the outlet regulator assembly to clean a designated area, 
removing any pressurized gas that remains inside the vessel 
after the designated area is cleaned, removing any cleaning 
Solution that remains inside the vessel after the designated 
area is cleaned, and autoclaving each of the vessel, the outlet 
regulator assembly, and the inlet regulator assembly. 
0023 These and other objects of the invention, as well as 
many of the intended advantages thereof, will become more 
readily apparent when reference is made to the following 
description, taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

0024 FIG. 1 shows a top view illustrating a pressure ves 
sel of a prior art bucketless cleanroom washing system. 
0025 FIG. 2 is a side view of the prior art bucketless 
cleanroom washing system illustrated in FIG. 1, including an 
inlet regulator assembly and an outlet regulator assembly. 
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0026 FIG. 3 shows a top view illustrating a pressure ves 
sel in accordance with a non-limiting embodiment of the 
bucketless cleanroom washing system of the present inven 
tion. 
0027 FIG. 4 is a side view of the bucketless cleanroom 
washing system illustrated in FIG. 3, including an inlet regu 
lator assembly and an outlet regulator assembly. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0028 Many non-limiting aspects of the present invention 
can be better understood with reference to the following 
figures. The components in the figures are not necessarily to 
scale, emphasis instead being placed upon clearly illustrating 
the principles of the present invention. Moreover, in the fig 
ures, like reference numerals designate corresponding parts 
throughout the several views. Further, in describing the non 
limiting aspects of the present invention illustrated in the 
figures, specific terminology is resorted to for the sake of 
clarity. Each specific term, however, is meant to include all 
technical equivalents that operate in a similar manner to 
accomplish a similar purpose. The present invention, there 
fore, is not limited to the specific terms so selected. 
0029 Turning to the figures, FIG. 3 shows a top view 
illustrating a non-limiting embodiment of the autoclavable 
bucketless cleanroom washing system 100 of the present 
invention. The system 100 includes a re-sealable pressure 
vessel 102 having a vessellid 104, a handle 106, a relief valve 
108, a manual purge valve 110, a vessel pressure gauge 112, 
a first connection point 114, and a second connection point 
116. The vessellid 104 can be removed to access the inside of 
the vessel 102 to add or remove contents, such as cleaning 
solutions. The vessel lid 104 maintains an airtight seal in the 
vessel 102 when installed. The handle 106 is used to facilitate 
removal and installation of the vessellid 104. The relief valve 
108 automatically opens to relieve pressure from the vessel 
102 when the pressure therein exceeds a predetermined value, 
for example 90 psi. The manual purge valve 110 is used to 
purge the vessel 102 of pressurized gas to remove any pres 
sure inside the vessel 102. The vessel may need to be purged, 
for example, before checking or servicing any part of the 
system, before loosening or removing the vessel lid 104, or 
after the user has concluded use of the system. The vessel 
pressure gauge 112 allows a user to observe the pressure 
within the vessel 102 at all times. 
0030. The vessel lid 104 includes a handle 106 disposed 
thereon for removing and installing the vessel lid 104 on the 
vessel 102. The vessel lid 104 is sealably installed at the top 
of the vessel 102 with edges at the perimeter of the vessellid 
104 engaging corresponding edges in an opening at the top of 
the vessel 102 so as to create an airtight enclosure within the 
vessel 102 when installed. The airtight seal created by install 
ing the vessel lid 104 in the vessel 102 allows fluids to be 
stored inside the vessel 102 and placed under pressure. The 
vessel lid 104 may be removed so that fluids can be placed in 
the vessel 102 through the opening at the top of the vessel 102. 
In an exemplary embodiment of the present invention, the 
vessel 102 is ASME rated to at least 90 psi when sealed. 
0031. The relief valve 108 remains closed until the pres 
sure inside the vessel 102 exceeds a predetermined value, at 
which point the valve automatically opens to allow pressur 
ized gas inside the vessel 102 to escape until the pressure 
inside the vessel 102 is at or below the predetermined value. 
The relief valve 108 is connectably disposed in the top of the 
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vessel 102 and is in direct gas communication with the inside 
thereof. The relief valve 108 is normally in the closed position 
so that there is not gas communication between the inside of 
the vessel 102 and the outside of the vessel 102 via the relief 
valve 108. When the pressure within the vessel 102 exceeds 
the predetermined value, the relief valve 108 will open to 
allow gas communication between the inside of the vessel 
102 and the outside of the vessel 102. The relief valve 108 
may be presetto open at any pressure value above the pressure 
value that the vessel 102 is rated to safely contain, such as 90 
psi. The relief valve 108 may also include an exhaust tube 
connected thereto for directing any gas released from the 
relief valve 108 away from a user of the system 100. 
0032. The manual purge valve 10 is manually opened and 
closed. As illustrated in the exemplary embodiment of FIG.4, 
the manual purge valve 110 is disposed at the top of the vessel 
102 with a vessel pressure gauge 112 connectably disposed 
between the manual purge valve 110 and the vessel 102. The 
manual purge valve 110 and vessel pressure gauge 112 are in 
gas communication with the inside of the vessel 102 and with 
each other. In another exemplary embodiment of the system 
100, the manual purge valve may be connectably disposed in 
the top of the vessel 102 at one location so as to be in direct gas 
communication with the inside of the vessel 102, and the 
vessel pressure gauge may be connectably disposed directly 
in the top of the vessel 102 in another location so as to be in 
direct gas communication with the inside of the vessel 102. 
The vessel pressure gauge 112 measures and displays the 
pressure within the vessel 102. 
0033. The manual purge valve 110 is normally in the 
closed position so that there is not gas communication 
between the inside of the vessel 102 and the outside of the 
vessel 102 via the manual purge valve 110. Because it is 
disposed between the manual purge valve 110 and the vessel 
102, the vessel pressure gauge 112 is in direct gas communi 
cation with the inside of the vessel 102 even when the manual 
purge valve 110 is in the closed position. Thus, the vessel 
pressure gauge 112 continuously measures and displays the 
pressure within the vessel 102 regardless of whether the 
manual purge valve 110 is in the open or closed position and 
whether the outlet regulator assembly 120 and/or the inlet 
regulator assembly 136 are installed on the vessel 102. The 
manual purge valve 110 can be opened to reduce or remove 
pressure in the vessel 102, a process generally referred to as 
“purging the vessel 102. The manual purge valve 110 may 
also include an exhaust tube connected thereto for directing 
any gas being released from the manual valve 110 away from 
a user of the system 100. 
0034. As illustrated in FIG.4, the system 100 also includes 
a drain valve 118, an outlet regulator assembly 120, and an 
inlet regulator assembly 136. The drain valve 118 is located 
substantially at the bottom of the vessel 102 and is used to 
drain the vessel 102 when the vessel 102 is cleaned. The outlet 
regulator assembly 120 is installed at the first connection 
point 114 and is used to dispense cleaning solution from the 
vessel using a cleaning applicator, such as a sprayer 152, 
sponge mop 154 or fogger (not shown). The inlet regulator 
assembly 136 is installed at the second connection point 116 
and is used to charge the vessel 102 with gas to a predeter 
mined pressure value. 
0035. The first connection point 114 includes a dip tube 
assembly 122 that is in fluid communication with the bottom 
of the vessel 102 so that cleaning solution can be extracted 
therefrom. Because only the first connection point 114 
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includes a dip tube assembly 122 for extracting fluids from 
the bottom of the vessel 102, the outlet regulator assembly 
120 and the inlet regulator assembly 136 may not be inter 
changeably installed on the first connection point 114 and the 
second connection point 116. Accordingly, the outlet regula 
tor assembly 120 may only be installed at the first connection 
point 114. Further, both the first connection point 114 and the 
second connection point 116 include internal check-type 
valves that are in the closed position to prevent fluid commu 
nication between the inside of the vessel 102 and the outside 
of the vessel 102 when the outlet regulator assembly 120 and 
the inlet regulator assembly 136 are not respectively installed 
therein. When the inlet connector 126 of the outlet regulator 
assembly 120 is installed at the first connection point 114, the 
check-valve in the first connection point 114 is opened so as 
to allow fluid communication between the vessel 102 and the 
outlet regulator assembly 120. When the outlet connector 140 
of the inlet regulator assembly 136 is installed at the second 
connection point 116, the check-valve in the second connec 
tion point 116 is opened so as to allow fluid communication 
between the vessel 102 and the inlet regulator assembly 136. 
0036. In an exemplary embodiment of the present inven 
tion, the first connection point 114 may be keyed to only 
receive the inlet connector 126 of the outlet regulator assem 
bly 120 to prevent mistakenly installing the outlet regulator 
assembly 120 at the second connection point 116 or installing 
the inlet regulator assembly 136 at the first connection point 
114. Alternatively, the first connection point 114 and the 
second connection point 116 may be of different sizes to 
prevent mistakenly installing the outlet regulator assembly 
120 at the second connection point 116 or installing the inlet 
regulator assembly 136 at the first connection point 114. 
(0037. The outlet regulator assembly 120 of the system 100 
includes an outlet connector 124, an inlet connector 126, an 
outlet metering valve 128, an outlet pressure gauge 130, an 
outlet autoclave stem 132, and a lanyard 134. The outlet 
connector 124 is disposed at one end of the outlet regulator 
assembly 120 and the inlet connector 126 is disposed at the 
other end of the outlet regulator assembly 120. The outlet 
metering valve 128 and the outlet pressure gauge 130 are 
positioned between the outlet connector 124 and the inlet 
connector 126. The outlet metering valve 128 is positioned 
adjacent to the inlet connector 126 and the outlet pressure 
gauge 130 is positioned between the outlet connector 124 and 
the outlet metering valve 128. The outlet connector 124, inlet 
connector 126, outlet metering valve 128, and outlet pressure 
gauge 130 are connectably joined so that each member of the 
outlet regulator assembly 120 is in fluid communication with 
each other member. The outlet pressure gauge 130 measures 
and displays the pressure between the outlet metering valve 
128 and the outlet connector 124. 
0038. The outlet metering valve 128 is manually opened 
and closed using a flow control element e.g., a valve handle, 
such that each incremental adjustment of the flow control 
element produces a Substantially proportional change of the 
mass flow rate through the outlet metering valve 128. The 
outlet metering valve 128 of the present system 100 differs 
from the outlet manual control valve 22 of the prior art system 
because it allows more accurate control of flow rates. The 
outlet metering valve 128 of the outlet regulator assembly 120 
is opened to allow fluid communication between the outlet 
connector 124 and the inlet connector 126 and closed to 
prevent fluid communication between the outlet connector 
124 and the inlet connector 126, i.e., to stop cleaning Solution 
from being dispensed from the vessel 102 via the outlet regu 
lator assembly 120. The outlet metering valve 128 may be 
partially opened such that the amount offluid communication 
between the outlet connector 124 and the inlet connector 126 
corresponds to the amount the outlet metering valve 128 is 
opened, with a larger opening corresponding to a larger 
amount of fluid communication. 
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0039. In the non-limiting embodiment of FIG.4, the outlet 
connector 124 of the outlet regulator assembly 120 is a female 
quick disconnect that includes an internal check-type valve 
configured to be in the closed position when not connected to 
a corresponding male quick disconnect or autoclave stem. 
The inlet connector 126 of the outlet regulator assembly 120 
is a male quick disconnect that is configured to be open at all 
times. Accordingly, when a corresponding male quick dis 
connect or autoclave stem is not installed at the outlet con 
nector 126, there is no fluid communication through the outlet 
regulator assembly 120 due to the closed check-type valve in 
the outlet connector 124, i.e., fluid can enter the outlet regu 
lator assembly 120 via the inlet connector 126 but it cannot 
exit the outlet regulator assembly 120 via the outlet connector 
124, regardless of whether the outlet metering valve 128 is 
opened. 
0040. The outlet autoclave stem 132 mates with the outlet 
connector 124 of the outlet regulator assembly 120 so as to 
open the check-type valve in the outlet connector 124. This 
allows steam to pass through the outlet regulator assembly 
120 during autoclaving, i.e., into the inlet connector 126 and 
out of the outlet connector 124. The outlet autoclave stem 132 
is attached to the outlet regulator assembly 120 with the 
lanyard 134 so that the outlet autoclave stem 132 is not mis 
placed from the outlet regulator assembly 120 when not in 
SC. 

0041. The inlet regulator assembly 136 of the system 100 
includes an inlet connector 138, an outlet connector 140, a 
regulator valve 142, an inlet autoclave stem 144, and a lanyard 
146. The inlet connector 138 is disposed at one end of the inlet 
regulator assembly 136 and the outlet connector 140 is dis 
posed at the other end of the inlet regulator assembly 136. The 
regulator valve 142 is positioned between the inlet connector 
138 and the outlet connector 140. The inlet connector 138, 
outlet connector 140, and regulator valve 142 are connectably 
joined so that each member of the inlet regulator assembly 
136 is in fluid communication with each other member. 

0042. The regulator valve 142 remains open until the pres 
sure inside the vessel 102 reaches a predetermined value, at 
which point the valve automatically closes to prevent more 
gas from entering the vessel 102, thereby preventing the 
pressure of the gas in the vessel 102 from rising to a dangerous 
value, i.e., above the pressure value that the vessel 102 is rated 
to contain. The regulator valve 142 of the inlet regulator 
assembly 136 is open to allow fluid communication between 
the inlet connector 138 and the outlet connector 140 until the 
pressure inside the vessel 102 reaches a predetermined value, 
at which point the regulator valve 142 will close to prevent 
fluid communication between the inlet connector 138 and the 
outlet connector 140. The regulator valve 142 is preset to 
close at a pressure value at or below the pressure value that the 
vessel 102 is rated to safely contain. The regulator valve 142 
is used to fill the vessel 102 with pressurized gas, such as 
pressurized air. This process is generally referred to as 
“charging the vessel 102. 
0043. In the non-limiting embodiment of FIG. 4, the inlet 
connector 138 of the inlet regulator assembly 136 is a female 
quick disconnect that includes an internal check-type valve 
configured to be in the closed position when not connected to 
a corresponding male quick disconnect or autoclave stem. 
The outlet connector 140 of the inlet regulator assembly 136 
is a male quick disconnect that is configured to be open at all 
times. Accordingly, when a corresponding male quick dis 
connect or autoclave stem is not installed at the inlet connec 
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tor 138, there is no fluid communication through the inlet 
regulator assembly 136 due to the closed check-type valve in 
the inlet connector 138, i.e., fluid can enter the inlet regulator 
assembly 136 via the outlet connector 140 but it cannot exit 
the inlet regulator assembly 136 via the inlet connector 138, 
regardless of whether the regulator valve 142 is opened. The 
regulator valve 142 may also prevent fluid from exiting the 
inlet regulator assembly 136 via the inlet connector 138 by 
being configured to function as a directional-type valve in 
addition to functioning as a regulator valve, thereby allowing 
fluid to flow through the inlet regulator assembly 142 only in 
a direction from the inlet connector 138 to the outlet connec 
tor 140. 

0044. The inlet autoclave stem 144 mates with the inlet 
connector 138 of the inlet regulator assembly 136 so as to 
open the check-type valve in the inlet connector 138. The inlet 
autoclave stem 144 is connected at the inlet connector 138 to 
allow steam to pass through the inlet regulator assembly 136 
during autoclaving, i.e., into the inlet connector 138 and out 
of the outlet connector 140. The inlet autoclave stem 144 may 
be attached to the inlet regulator assembly 136 with the lan 
yard 146 so that the inlet autoclave stem 144 is not misplaced 
from the inlet regulator assembly 136 when not in use. 
0045. The above-described components of the system 100 
may be utilized together to perform a cleaning operation of a 
cleanroom. An exemplary embodiment of a method in which 
the system 100 may be utilized in a cleaning operation is 
described hereinafter with reference to FIGS. 3 and 4. The 
method includes filling the vessel 102 with a cleaning solu 
tion and sealing the vessel 102; connecting a cleaning appli 
cator to the outlet regulator assembly 120 and installing the 
outlet regulator 120 on the vessel 102; installing the inlet 
regulator 136 on the vessel 102 and connecting a charging 
device to the inlet regulator 136; placing a charge on the 
vessel 102; dispensing the cleaning solution using the clean 
ing applicator, purging the vessel 102 after dispensing the 
cleaning Solution is completed; draining and rinsing the sys 
tem; and autoclaving the entire system 100 after the vessel 
102 has been purged. These functions and the order in which 
they are performed are exemplary and non-limiting, but are 
chosen as a preferred method for safe and efficient operation 
of the system 100. 
0046. To fill the vessel 102 with cleaning solution, the 
vessel lid 104 is removed using the handle 106. Before 
removing the vessel lid 104, ensure the vessel 102 has been 
purged as discussed below using the manual purge valve 110. 
A predetermined amount of cleaning fluid is then placed 
inside the vessel 102 via an opening in the top thereof. After 
cleaning solution is placed in the vessel 102, the vessellid 104 
is sealably installed in the vessel 102 so as to create an airtight 
chamber within the vessel 102 that includes the cleaning 
Solution. 

0047. With the vessel 102 filled with cleaning solution, a 
cleaning applicatoris connected to the outlet regulator assem 
bly 120 at the outlet connector 124. The cleaning applicator 
may be connected to the outlet regulator assembly 120 using 
an extension piece 148. Such as a high pressure coil hose 
assembly. The outlet autoclave stem 132 is not installed in the 
outlet connector 124 when the cleaning applicator is con 
nected to the outlet regulator assembly 120 because a con 
nection cannot be made with the outlet connector 124 when 
the outlet autoclave stem 132 is installed. With the cleaning 
applicator connected to the outlet regulator assembly 120, the 
outlet regulator assembly 120 is then installed on the vessel 
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102 at the first connection point 114 via the inlet connector 
126 of the outlet regulator assembly 120. With the vessel 102 
sealed and the outlet regulator assembly 120 installed on the 
vessel 102, a charge may be placed on the vessel 102. A 
charge is preferably not placed on the vessel 102 until after the 
outlet regulator assembly 120 is installed on the vessel 102 
because making the above connections can be more difficult 
when the system is pressurized. 
0048. To place a charge on the vessel 102, the inlet regu 
lator assembly 136 is installed on the vessel 102 at the second 
connection point 116 via the outlet connector 140 of the inlet 
regulator assembly 136. With the inlet regulator assembly 
136 installed on the vessel 102, a charging device (not 
shown). Such as a pressurized tank, is then connected to the 
inlet connector 138 of the inlet regulator assembly 136. The 
charging device may be connected to the inlet regulator 
assembly 136 using a charging hose 150. Such as a high 
pressure coil hose assembly. The charging hose 150 is con 
nected to the inlet regulator assembly 136 only after the inlet 
regulator assembly 136 is installed in the vessel 102 because 
the connection between the inlet regulator assembly 136 and 
the vessel 102 can more difficult to make when there is pres 
sure within the inlet regulator assembly 136. The inlet auto 
clave stem 144 is not installed in the inlet connector 138 when 
the charging hose 150 is connected to the inlet regulator 
assembly 136 because a connection cannot be made with the 
inlet connector 138 when the inlet autoclave stem 144 is 
installed. When the charging hose 150 is installed in the inlet 
regulator assembly 136, the vessel 102 will automatically 
receive a predetermined amount of pressurized gas from the 
charging hose 150 until the pressure in the vessel 102 reaches 
a predetermined value, the predetermined value of pressure 
corresponding to the pressure at which the regulator valve 
142 is set to close. Thus, a user just connects the charging hose 
150 to the inlet regulator assembly 136 and the regulator valve 
142 closes when the pressure inside the vessel 102 reaches the 
desired predetermined pressure value. In an exemplary 
embodiment of the present invention, the regulator valve 142 
is set to close at 90 psi. 
0049. This is an improvement over the prior art system in 
which a user had to use an inlet manual control valve (see FIG. 
2, element 30) to manually adjust the pressure placed in the 
vessel while observing the inlet pressure gauge (see FIG. 2, 
element 34) until the desired pressure is obtained. In the 
present invention, the desired pressure placed in the vessel 
102 is obtained automatically via the regulator valve 142, 
thereby simplifying the charging process. Accordingly, this 
makes the system 100 more efficient in a cleaning operation 
by eliminating a step of manual adjustment. This also makes 
the system safer by allowing a regulator valve 142 to be set at 
a predetermined pressure that is at or below the pressure value 
that the vessel 102 is rated to safely contain and to prevent 
overflow. Thus, the need for an inlet manual control valve 32 
and an inlet pressure gauge 36 on the inlet regulator assembly 
26 as in the prior art system is eliminated. 
0050. If the regulator valve 142 malfunctions and does not 
open at the desired pressure, or if a user of the system 
bypasses the inlet regulator assembly 136 and tries to place a 
pressure in the vessel that exceeds the pressure value that the 
vessel 102 is rated to safely contain, the relief valve 108 
disposed in the vessel 102 will open before the pressure 
reaches an unsafe value, thereby providing an extra level of 
safety in the system. By having the relief valve 108 disposed 
in the vessel 102, a user is protected from charging the vessel 
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102 to an unsafe pressure if the user bypasses the inlet regu 
lator assembly 136. Also, a user is protected if the pressure 
inside the vessel 102 rises to unsafe values due to other 
factors, such as extreme temperature changes, when the inlet 
regulator assembly 136 is not installed in the vessel 102. 
Thus, the relief valve 108 provides a direct and immediate 
safety check on the pressure inside the vessel 102. 
0051. With a charge placed on the vessel 102, the cleaning 
Solution can be dispensed from the vessel using the cleaning 
applicator that is connected to the outlet regulator assembly 
120. 
0052 To dispense cleaning Solution using the cleaning 
applicator, the outlet metering valve 128 is opened until the 
desired dispensing pressure is obtained. Flow rate and par 
ticle size of the cleaning solution dispensed from the system 
100 are adjusted by opening or closing the outlet metering 
valve 128 as required until the desired pressure is observed on 
the outlet pressure gauge 130. In an exemplary embodiment 
of the present invention, the outlet metering valve 128 is 
adjustable between 0 (zero) and 60 psi. 
0053. The flow rate at which the cleaning solution is dis 
pensed from the vessel 102 can be determined using a chart 
listing various flow rates that correspond to valve handle 
positions of the outlet metering valve 128. The chart is based 
on the valve handle position and the pressure drop across the 
outlet metering valve 128. The position of the valve handle 
corresponds to the cross-sectional area of flow through the 
outlet metering valve 128. The pressure drop across the valve 
is measured by subtracting the pressure observed on the outlet 
pressure gauge 130 from the pressure observed on the vessel 
pressure gauge 112. The outlet metering valve 128 allows a 
user of the system 100 to accurately measure the volume of 
cleaning Solution dispensed over a specific duration of a 
cleaning operation. Specifically, by observing the time that 
cleaning Solution is dispensed with respect to the flow rate, 
the user may determine the Volume of cleaning solution dis 
pensed during a cleaning operation. This allows the user to 
accurately and conveniently determine how much fluid to 
place in the vessel 102 based on how long a cleaning opera 
tion is estimated to take. 

0054 The flow rate at which the cleaning solution is dis 
pensed from the vessel 102 can also be determined using a 
chart listing the various flow rates produced based on the 
pressure with which fluid is dispensed and the size of the 
orifice of the cleaning applicator attached to the outlet regu 
lator assembly 120. The pressure with which fluid is dis 
pensed is observed on the outlet pressure gauge 130, and the 
orifice size may be predetermined or variable depending on 
the type of cleaning applicator used. Accordingly, by chang 
ing orifice sizes on the cleaning applicator and adjusting the 
pressure with which fluid is dispensed via the outlet metering 
valve 128, the user may determine the volume of cleaning 
Solution dispensed during a cleaning operation. This allows 
the user to more accurately and conveniently determine how 
much fluid to place in the vessel 102 based on how long a 
cleaning operation is estimated to take. 
0055. The particle size at which the cleaning solution is 
dispensed from the vessel 102 can be determined using a chart 
listing the various particle sizes produced based on the pres 
sure with which fluid is dispensed and the size of the orifice of 
the cleaning applicator, for example a sprayer 152 or a fogger. 
The dispensing pressure is observed on the outlet pressure 
gauge 130. Accordingly, by varying orifice sizes on the 
sprayer 152 or fogger and adjusting pressure via the outlet 
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metering valve 128, various particle sizes can be produced 
using the sprayer 152 or fogger. 
0056. During a cleaning operation, cleaning applicators, 
Such as a sprayer 152, sponge mop 154 and/or fogger, may be 
used interchangeably. The amount of cleaning solution dis 
pensed can also be controlled using a standard trigger spray 
wand 156. The spray wand may be connected to the outlet 
regulator assembly via an extension hose 148. The sprayer 
152, sponge mop 154 or fogger may be interchangeably con 
nected at the end of the extension hose 148 or the spray wand 
156 via quick disconnect connections. When a cleaning appli 
cator is connected directly to the extension piece 148, the 
amount of cleaning Solution dispensed is controlled by 
adjusting the outlet metering valve 128 as discussed above 
with respect to flow rates. The spray wand 156, however, adds 
an extra element of control by allowing the user to dispense 
cleaning solution by Squeezing a trigger on the spray wand 
156 and to stop the dispensing of cleaning Solution by releas 
ing the trigger of the spray wand 156. This added element of 
control over the amount of cleaning Solution dispensed fur 
ther increases the efficiency of the system 100. 
0057 When utilizing the sprayer 152 in a cleaning opera 

tion, the outlet metering valve 128 may be adjusted so that 
cleaning Solution is dispensed at a desired pressure of 30 psi, 
as observed on the outlet pressure gauge 130. When utilizing 
the sponge mop 154 in a cleaning operation, the outlet meter 
ing valve 128 may be adjusted so that cleaning Solution is 
dispensed at a desired pressure of 25 psi, as observed on the 
outlet pressure gauge 130. When using the logger in a clean 
ing operation, the cleaning Solution may be dispensed with a 
particle size between 5 and 50 microns. 
0058 Upon completion of the cleaning operation, pres 
sure is manually relieved, or purged, from the system 100. 
Pressure is purged from the vessel 102 via the manual purge 
valve 110 disposed on the vessel 102. To purge the vessel 102. 
the manual purge valve 110 is opened and remains open until 
a pressure of 0 (zero) psi is observed on the vessel pressure 
gauge 112 and gas can no longer beheard escaping the vessel 
102 through the manual purge valve 110. The vessel cannot be 
purged from the outlet regulator assembly 120 because there 
is a dip tube assembly 122 attached to the first connection 
point 114 that is in fluid communication with the bottom of 
the vessel 102 such that purging the vessel 102 at this location 
would result inexpelling cleaning Solution that may remainin 
the vessel 102. Because the manual purge valve 110 is at the 
top of the vessel 102, purging only releases gas. This step of 
purging the system 100 should always be implemented 102 
before opening the vessel 102, before checking or servicing 
any part of the system and before loosening or removing the 
vessel lid 104. 
0059. In purging the system, pressure should also be 
purged from within the outlet regulator assembly 120 and 
extension hose 148 via the spray wand 156. To purge the 
outlet regulator assembly 120 and extension hose 148, the 
outlet metering valve 128 is closed and the trigger of the spray 
wand 156 is squeezed to relieve the pressure contained 
between the spray wand 156 and the outlet regulator assembly 
120. This will also expel any cleaning Solution remaining in 
the outlet regulator assembly 120, extension piece 148 and/or 
spray wand 156. Accordingly, purging should take place out 
side of the cleanroom wherein the cleaning operation has 
been completed. 
0060. This is an improvement over the prior art system in 
which the inlet regulator assembly (see FIG. 2, element 26) 
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had to be installed on the vessel (see FIG. 2, element 2) to 
purge the system. In the present invention, the vessel 102 can 
be purged without the inlet regulator assembly 136 being 
installed. This not only simplifies the purging process, but it 
makes the system 100 safer. For example, the vessel 102 can 
be purged at any time because the manual purge valve 110 and 
vessel pressure gauge 112 are disposed directly on the vessel 
102 rather than on the inlet regulator assembly 136. This is of 
particular importance since the vessel 102 should be purged 
whenever the vessel lid 104 is to be removed. There may also 
be other circumstances in which the pressure within the vessel 
needs to be purged. 
0061. After the system 100 is purged, the vessel 102 may 
be rinsed. The vessel 102 is rinsed by removing the vessellid 
104 and placing the appropriate rinsing solutions in the vessel 
102. After the vessel is rinsed, the drain valve 118 is opened 
to allow the rinsing solution to exit the vessel 102. The system 
100 may also be charged and the rinsing Solution dispensed 
through the sprayer, sponge mop and/or logger as described 
above to rinse those components as well. 
0062. After the system 100 is rinsed, all of the components 
of the system may be autoclaved, including the vessel 102 and 
its integrated components, the entire outlet regulator assem 
bly 120, the entire inlet regulator assembly 136, the extension 
pieces 148 and 150, the sprayer 152, the sponge mop 154, the 
fogger, and the spray wand 156. The integrated components 
of the vessel 102 include the vessel lid 104, the handle 106, 
the relief valve 108, the manual purge valve 110, the vessel 
pressure gauge 112, the first connection point 114, the second 
connection point 116, and the drain valve 118. The “entire' 
autoclavable outlet regulator assembly 120 includes the outlet 
connector 124, the inlet connector 126, the outlet metering 
valve 128, the outlet pressure gauge 130, the outlet autoclave 
stem 132, and the lanyard 134. The “entire autoclavable inlet 
regulator assembly 136 includes the inlet connector 138, the 
outlet connector 140, the regulator valve 142, the inlet auto 
clave stem 144, and the lanyard 146. The outlet regulator 
assembly 120 and the inlet regulator assembly 136 may be 
installed on the vessel 102 when the system 100 is autoclaved. 
0063 Prior to autoclaving the vessel 102 and vessels inte 
grated components 104-118 with the entire outlet regulator 
assembly 120 and the entire inlet regulator assembly 136 
installed on the vessel 102, the vessellid 104 is removed from 
the vessel 102 and the drain valve 118 is opened so that steam 
may pass through the vessel 102 during autoclaving. The 
outlet autoclave stem 132 is installed at the outlet connector 
124 of the outlet regulator assembly 120 to open the internal 
check-valve of the outlet connector 124 so that steam may 
pass through the outlet regulator assembly 120 during auto 
claving. The outlet metering valve 128 is also opened. The 
inlet autoclave stem 144 is installed at the inlet connector 138 
of the inlet regulator assembly 136 to open the internal check 
valve of the inlet connector 138 so that steam may pass 
through the inlet regulator assembly 136 during autoclaving. 
The inlet regulator valve 142 is automatically opened when 
the vessel 102 is purged and will remain open during auto 
claving. The vessel pressure gauge 112 may be sprayed to 
saturation with a sterilizing compound, for example, Sterile 
70% USP Isopropyl Alcohol, prior to introducing it into the 
autoclave so as to further ensure sterilization thereof. 
0064. In another non-limiting exemplary method of auto 
claving the system 100, the outlet regulator assembly 120 and 
the inlet regulator assembly 136 may be removed from the 
vessel 102 and autoclaved separate from the vessel 102. To 
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autoclave the vessel 102 and the outlet regulator assembly 
120 and the inlet regulator assembly 136 separately, autoclave 
stems (not shown) are installed in the first connection point 
114 and the second connection point 116 of the vessel 102 to 
open the internal check-valves therein so that Steam may pass 
through the first connection point 114 and the second connec 
tion point 116 during autoclaving. Autoclave stems 132 and 
144 are also installed in the outlet regulator assembly 120 and 
the inlet regulator assembly 136. In the exemplary embodi 
ment where autoclaving occurs with the outlet regulator 
assembly 120 and the inlet regulator assembly 136 installed 
on the vessel 102, the internal check-valves of the first con 
nection point 114 and the second connection point 116 are 
opened respectively by the inlet connector 126 of the outlet 
regulator assembly 120 and the outlet connector 140 of the 
inlet regulator assembly 136. 
0065. Thus, the entire system 100 may be autoclaved, 
including the vessel 102, the vessels integrated components 
104-118, the entire outlet regulator assembly 120, the entire 
inlet regulator assembly 136, the extension pieces 148 and 
150, the sprayer 152, the sponge mop 154, the logger, and the 
spray wand 156. Autoclaving includes utilizing steam in a 
sterilization process. Accordingly, the entire system 100 may 
be placed in an autoclaving device. Such as a machine capable 
of achieving elevated temperatures and pressures, to sterilize 
all of the components 102-156 of the system 100. The system 
may be autoclaved, for example, at 121°C. for 35 minutes. 
0066. It is important that the entire system 100 be autocla 
vable. Any components that are not autoclaved can trap bac 
teria, which can adversely effect any Subsequent cleaning 
operation performed using the same components. This 
reduces the reliability and control of the system. Accordingly, 
the system 100 of the present invention is reliable and pro 
vides Substantial control over contaminants by allowing all of 
the components to be autoclaved. 
0067. In addition, each of the relief 108, the manual purge 
valve 110, the vessel pressure gauge 112, the outlet regulator 
assembly 120, and the inlet regulator assembly 136 have 
separate and distinct benefits that contribute to the reliability 
and control of the present system 100. Accordingly, each of 
these components can be used alone or in any combination 
thereof to achieve the same or similar benefits. 
0068. The foregoing description and drawings should be 
considered as illustrative only of the principles of the inven 
tion. The invention may be configured in a variety of shapes 
and sizes and is not intended to be limited by the preferred 
embodiment. Numerous applications of the invention will 
readily occur to those skilled in the art. Therefore, it is not 
desired to limit the invention to the specific examples dis 
closed or the exact construction and method of operation 
shown and described. Rather, all suitable modifications and 
equivalents may be resorted to, falling within the scope of the 
invention. 

1. An autoclavable bucketless cleaning system comprising: 
an autoclavable vessel with an inside for storing fluid under 

pressure, the vessel including a first connection point 
and a second connection point disposed at an outside of 
the vessel; 

an autoclavable outlet regulator assembly for dispensing 
fluid from the vessel, the outlet regulator assembly being 
removably connected to the vessel at the first connection 
point so as to be in fluid communication with the inside 
of the vessel; and 
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an autoclavable inlet regulator assembly for pressurizing 
the vessel, the inlet regulator assembly being removably 
connected to the vessel at the second connection point to 
be in fluid communication with the inside of the vessel. 

2. The cleaning system of claim 1, wherein the vessel 
includes a relief valve attached at the outside of the vessel and 
in direct fluid communication with the inside of the vessel. 

3. The cleaning system of claim 1, wherein the vessel 
includes a purge valve attached at the outside of the vessel and 
in direct fluid communication with the inside of the vessel. 

4. The cleaning system of claim 3, wherein a pressure 
gauge is disposed between the purge valve and the vessel and 
in fluid communication with both the purge valve and the 
vessel. 

5. The cleaning system of claim 1, wherein the vessel 
includes a pressure gauge attached at the outside of the vessel 
and in direct fluid communication with the inside of the 
vessel. 

6. The cleaning system of claim 1, wherein the outlet 
regulator includes an autoclavable metering valve that may be 
opened and closed by adjusting a flow control element Such 
that each incremental adjustment of the flow control element 
produces a Substantially proportional change of the mass flow 
rate through the metering valve. 

7. The cleaning system of claim 6, wherein the outlet 
regulator includes an autoclavable pressure gauge for mea 
Suring and displaying the pressure within the outlet regulator 
assembly on a side of the metering valve that is opposite to a 
side at which the outlet regulator is installed on the vessel. 

8. The cleaning system of claim 1, wherein the inlet regu 
lator includes an autoclavable regulator valve that remains 
open while pressurizing the vessel until a pressure inside the 
vessel reaches a predetermined value, at which point the 
regulator valve automatically closes to prevent more pressure 
from entering the vessel. 

9. The cleaning system of claim 1, wherein each of the 
outlet regulator assembly and the inlet regulator assembly 
includes an autoclave stem for installing in an end thereof 
before autoclaving so that Steam may pass through each of the 
outlet regulator assembly and the inlet regulator assembly 
during autoclaving. 

10. A method of performing a cleaning operation with an 
autoclavable bucketless cleaning system, the method com 
prising: 

placing a cleaning solution in an inside of an autoclavable 
vessel, the vessel including a first connection point and a 
second connection point disposed at an outside of the 
vessel; 

removably connecting an autoclavable outlet regulator 
assembly on the vessel at the first connection point so the 
outlet regulator assembly is in fluid communication with 
the inside of the vessel; 

removably connecting an autoclavable inlet regulator 
assembly on the vessel at the second connection point So 
the inlet regulator assembly is in fluid communication 
with the inside of the vessel; 

pressurizing the inside of the vessel via the inlet regulator 
assembly; 

dispensing cleaning Solution from the inside of the vessel 
via the outlet regulator assembly to clean a designated 
area, 

removing any pressurized gas that remains inside the ves 
sel after the designated area is cleaned; 
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removing any cleaning Solution that remains inside the 
vessel after the designated area is cleaned; and 

autoclaving each of the vessel, the outlet regulator assem 
bly, and the inlet regulator assembly. 

11. The method of claim 10, wherein the step of pressur 
izing the inside of the vessel includes connecting a charging 
device to the inlet regulator assembly Such that an autoclav 
able regulator valve in the inlet regulator assembly automati 
cally closes to prevent more pressure from entering the vessel 
when a pressure in the vessel reaches a predetermined value. 

12. The method of claim 10, wherein the step of pressur 
izing the inside of the vessel is not performed via the inlet 
regulator assembly and an autoclavable relief Valve disposed 
in direct fluid communication with the inside of the vessel 
remains closed until a pressure inside the vessel exceeds a 
predetermined value, at which point the relief valve automati 
cally opens to allow at least Some pressure inside the vessel to 
escape until the pressure remaining inside the vessel is at or 
below the predetermined value. 

13. The method of claim 10, wherein the step of dispensing 
cleaning solution includes opening an autoclavable metering 
valve in the outlet regulator assembly by adjusting a flow 
control element such that each incremental adjustment of the 
flow control element produces a Substantially proportional 
change of the mass flow rate through the metering valve. 

14. The method of claim 10, wherein the step of dispensing 
cleaning solution includes interchangeably connecting an 
autoclavable sprayer, sponge mop, or fogger to the outlet 
regulator assembly for dispensing cleaning solution there 
through. 

15. The method of claim 10, wherein the step of removing 
any pressurized gas that remains inside the vessel includes 
opening an autoclavable purge valve that is attached at the 
outside of the vessel and in direct fluid communication with 
the inside of the vessel. 

16. The method of claim 18, wherein the step of removing 
any pressurized gas that remains inside the vessel includes 
leaving the purge valve open until a pressure gauge disposed 
between and in fluid communication with the purge valve and 
the vessel measures and displays Zero (0) psi. 

17. The method of claim 10, wherein the step of removing 
any cleaning solution that remains inside the vessel includes 
opening an autoclavable drain valve that is disposed at the 
bottom of the vessel and in direct fluid communication with 
the inside of the vessel. 

18. The method of claim 10, wherein the step of autoclav 
ing includes, removing a lid from the vessel and opening a 
drain valve at the bottom of the vessel so that steam may pass 
through the vessel; 

installing an autoclave stem in the outlet regulator assem 
bly so that steam may pass through the outlet regulator 
assembly; and 

installing an autoclave stem in the inlet regulator So that 
steam may pass through the inlet regulator assembly: 
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wherein the outlet regulator assembly remains installed at 
the first connection point of the vessel and the inlet 
regulator assembly remains installed at the second con 
nection point of the vessel during autoclaving. 

19. The method of claim 10, wherein the step of autoclav 
ing includes, 

removing a lid from the vessel and opening a drain valve at 
the bottom of the vessel so that steam may pass through 
the vessel; 

installing an autoclave stem in the first connection point So 
that steam may pass through the first connection point; 

installing an autoclave stem in the second connection point 
So that steam may pass through the second connection 
point; 

installing an autoclave stem in the outlet regulator assem 
bly so that steam may pass through the outlet regulator 
assembly; and 

installing an autoclave stem in the inlet regulator so that 
steam may pass through the inlet regulator assembly: 

wherein the outlet regulator assembly is removed from the 
vessel and the inlet regulator assembly is removed from 
the vessel during autoclaving. 

20. An autoclavable bucketless cleaning system compris 
ing: 

a vessel with an inside for storing fluid under pressure, the 
vessel including a relief valve, a purge valve, a vessel 
pressure gauge, a first connection point, and a second 
connection point disposed at an outside of the vessel and 
in direct fluid communication with the inside of the 
vessel; 

an outlet regulator assembly for dispensing fluid from the 
vessel, the outlet regulator assembly including a first 
outlet connector, a first inlet connector, a metering valve, 
and an outlet pressure gauge, said outlet regulator 
assembly being connected at the first connection point to 
be in fluid communication with the inside of the vessel; 
and 

an inlet regulator assembly for placing a charge on the 
vessel, the inlet regulator assembly including a second 
inlet connector, a second outlet connector, and a regula 
tor valve, said inlet regulator assembly being installed at 
the second connection point to be in fluid communica 
tion with the inside of the vessel, 

wherein each of the pressure vessel, the outlet regulator 
assembly, and the inlet regulator assembly is autoclav 
able. 

21. The system of claim 20, wherein the outlet regulator 
assembly includes an outlet autoclave stem connected thereto 
so that steam may pass through the outlet regulator assembly 
during autoclaving. 

22. The system of claim 20, wherein the inlet regulator 
assembly includes an inlet autoclave stem connected thereto 
so that steam may pass through the inlet regulator assembly 
during autoclaving. 


