AUTOCLAVABLE BUCKETLESS CLEANING SYSTEM FIELD OF THE
INVENTION The present invention generally relates to a system for
performing cleaning operations in cleanroom environments. More
particularly, the present invention relates to a washing system that is
bucketless and completely autoclavable and has improved safety
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brought into the cleanroom. The problems associated with keeping these
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areas based on a multitude of variables. One such variable that
effedgterminesihe, effestbraness.et ai6leaninthsysteniistheabi Ilerééessary to
preclude contamination in their controlled environments. Contamination most often is cansed
by workers in the cleanroom and/or by items brought into the cleanroom. The problems
associated with keeping these rooms ciean have not been easily solved.

Rigorous regulatory guidelines have been established, and continue to be developed,
uiilizing a variety of inter-related methodologies for operating clecanrooms in a manner best
suited fo exclude unwanted contaminants from the controlled environment. In adhering to
these regulatory guidelines and assuring an accepiable 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 effective. Maintaining a
cleaning system that is meaningful, manageable and defendable, however, becomes complex
in production areas based on a multitude of variables.

One such variable that determines the effectiveness of a cleaning system is the ability

to properly contact contaminants in a manner sufficient to neutralize or remove them. More
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to properly contact contaminants 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
speSRIEETS: mops,ith buckets and fegacrs haus allhsen dtlized in yarving
capacities And Wit Var INg success’in cleanroom applications, the more
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environment of a cleanroom, the greater the likelihood of introducing
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unit. This prior art system, illustrated in FIGS. 1 and 2, is offered
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a re-sealable pressure vessel 2 for storing cleaning solutions, such as
Fodiginferiant, dhereimss asdo pielectihatcleading seletionclpie, which may
contaminants when the unit is being used in a cleaning operation. The
acty@bsehriane betbnssealed chyremavinglas/esset, litledkfatewhich isontiasty
cleaning solution may be placed in or
emptied and refilled. This not only increases the likelihood of introducing contaminants into
the cleanroomn, it also increases the volume of cleaning agents required to complete the
cleaning operation.

In an attempt to address the above issues, at least one system has been developed that
includes a sprayer, a sponge mop and a fogger all in one unit. This prior art system,
llustrated in FIGS. | and 2, is offered by Veliek Associates, Inc. under the name
Core2Clean®. The unit includes a re-sealabie pressure vessel 2 for storing cleaning
solutions, such as disinfectant, therein s0 as to protect the cleaning solution from
contaminants when the unit is being used in a cleaning operation. The vesse! 2 can be un-
sealed by removing & vessel lid 4, at which point a cleaning solution may be placed in or
removed from the vessel 2. The vessel 2 is autociavable inside and out in the un-sealed

configuration. After cleaning solution is placed in the vessel 2, it can be sealed from externai

contaminants by installing the vessel lid 4.



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 contaminants by installing the vessel lid
4. 2 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 19 ihe need. g ehange dity,cleaning ..,
solutllons uring cleanroo mwas |ng w ICF’l also reduces the Total valu
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the ability to dispense a continuous flow of cleaning solution in this unit,
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compressed air. The use of compressed air in a pressure vessel 2
vol@ieaismanysphitiirhdanyersafising femiapotential SUddeniklaasmioty
the pressure. Accordingly, safe operation of such a system requires
to disppteememtadiionofiariolis cpressutetiegul diingdevicesyAglilusttated in
FIG. 1, the prior art system includes a pressure vessel 2 having a vessel
opeffied, by PRIPRIRSSY 4 stieh AhRUHBISHRARIS, BhfiaesdcontressAatting prsistre
10, The vessel lid 4 can be removed to access the inside of the vessel 2
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maintains an airtight seal in the. vessel 2 when mstalle? he handle 6.is
Prelised to facilitare reﬁw%@erﬁé%‘a‘ins a?ﬁané of the vessePiid 47 AS Mistrate
pmggufelg @aﬁlﬂg prigr.art system also includes a drain valve 12, an outlet
regulator assembly 14, and an inlet regulator assembly 26. The drain
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to drain cleaning and rinsing solutions out of the vessel 2 when the vessel
vesgisibejngaleaned fithe ouleldegulatdr assemblydldbiscinstafedanthehe
first connection point 8 and is used to dispense cleaning solution from the
vesyadisel umihg aoleadingpapplidatorsidachths wspldyerdspongeavopuents,
fogger. The inlet _
such as cleaning solutions. The vessel 1id 4 maintains an airtight seal in the vessel 2 when
installed. The handle 6 is used to facilitate removal and installation of the vessel lid 4.

As iliustrated in FIG. 2., the prior art system also includes a drain vatve 12, an outlet
regulator assembly 14, and an inlet regulator assembly 26, The drain vaive 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
instailed 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.

The first connection point & inciudes a dip tube assembly 16 that is in fluid

communication with the bottom of the vessel 2 so that cleaning solution can be extracted



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. The first connection
point 8 includes a dip tube assembly 16 that is in fluid communication
with the bottom of essel 2 $9 that cleaning, solution can be C
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outlet regulator assem and the inlet regulafor assembly 26 cannot

nPRIerchanggablydesialied andhe-dskhegnnestionRaint B sandib&ion point §

second connection point 10. Accordingly, the outlet regulator assembly 14
andGap Ladyid kennstaliesat the NstcongacionRIntrSukirthekhsthitheafigtly
connection point 8 and the second connection point 10 include internal
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communication between the inside of the vessel 2 and the outside of the
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assembly 26 are not respectively installed therein. As used herein, the
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18, an inlet connector 20, an outlet manual control valve 22, and an outlet
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solution, cleaning applicators, such as a sprayer, sponge mop and
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hcrgitn, the terms “air” and “gas” are used interchangeably, unless otherwise apparent from
the context.

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 ouilet pressure gauge 24.
When using the system to dispense cleaning solution, 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 connecied 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 outiet 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 opening or closing the outlet manual control valve

22 as required unti! the desired pressure is observed on the outlet pressure gauge 24.



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
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outlet manual control valve 22 as required until the desired pressure’is
assédhisierved on the outlet pressure gauge 24. 4 Charging the vessel 2 is
described in more detail below with reference to the inlet regulator

assembilye2eeliaenietreguixtor assernbiy 20sahihe:prier arbsystetnecior
includes an outlet connector 28, an inlet connector 30, an inlet manual

28, enmiteg] cmhve 823 (B zelivfevalve:84 candhietprédsurdiajauige 36 aamdea pressure
manual purge valve 38. To place a charge on the vessel 2, the inlet
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connection point 8 via the outlet connector 28 of the inlet regulator
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2, a charging device (not shown), ressurized tank or line, is
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pressure in the charging device to be transferred into the vessel 2. The
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closing the inlet manual control valve 32 as required until the desired

opepr@sshike nisrobsenved oflthelintell pressuie gatge B6 cHathe prestyne be
inside the vessel 2 reaches a predetermined value, such as 100 psi, or

rargfeatdnmp dryvpointwhiile the inlet negutdiprdisseinblyr 26 isuinstalledorel 2
the vessel 2, the relief valve 34 will release some of the air pressure to
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_ %redetermined value. Excess gr6essure can be released from the vessel 2
150

served on the inlet pressure gauge 36.

If the pressure inside the vesse! 2 reaches a predetermined value, such as 100 psi, or
greater at anv point while the inlet regulator assembly 26 is installed on the vessel 2, the relief
vatve 34 will release some of the air pressure to prevent the air pressure within the vessel 2
from exceeding the predetermined value. Excess pressure can be releaged 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 vessei 2,

The inlet regulator assembly 26 of the prior art system 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 1id 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
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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. The inlet regulator assembly 26 of the prior art
system is also used to purge the vessel 2 of air to remove any pressure
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system. To purge the system, the inlet regulator assembly 26 must be

reginstaliedopiihe vesselikaithe seaend cannesting ReintdadOpviathe outlet
connector 28 of the inlet regulator assembly 26. There is fluid
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whenever the inlet regulator assembly 26 is installed on the vessel 2 at
manhe adedleeAhattioPoimLL. thaedr i ghe ithe prévleém systety Afogpust be
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The inlet manual control vaive 32 includes an orifice that is in fluid
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control valve 32 is closed. Accordingly, air may escape form the vessel 2
is ivifiide@rificeivabien thid inetutidneaheontsol Yalien3dBesmtiosaduithengby valve

purging the vessel 2. The vessel 2 is therefore purged by closing the inlet
32 malesl coptroiivalyead Mifithecatrdigindghdevieelis nsthdletlinctbeiriet inlet

regulator assembly 26. The manual purge valve 38 may also be opened in
magpy@l control valve 32 1s closed, thereby purging the vessel 2. The vessel 2 is therefore
purged by closing the inlet manual control vaive 32 if the charging device is installed in the
inlet regulator assembly 26. The manual purge vaive 38 may also be opened in this
configuration to allow air within the vessel to escape therethrough, the manual purge velve 38
thereby operating simultaneously with the orifice of the inlet manual control valve 32 {0
purge the vessel.

The prior art system, however, is more likely to be purged with the charging device
removed from the inlet connector 30 of the inlet regulator assembly 26. To purge the vessel 2
with the charging device removed from the iniet 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 contrel valve 32, The manual

purge valve 38 may also be opened in this configuration to allow air within the vessel to



configuration 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 prior art

system, however, is more likely to be purged with the charging device

removed from the inlet connector 30 of the inlet regulator assembly 26. To
urge the vessel 2 with the charging device removed from the i

inlet .
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manual control valve 32 in the closed position, thereby allowing air within
purfBEMUESHEINE tR-e8rapRtincuahdhepificerintbedaisiianuakepnirlivaive
32. The manual purge valve 38 may also be opened in this configuration
martoedlowtalirgiithin thehwessebtaifcaseapdathienathvayd, the maauabpingach
valve 38 thereby operating simultaneously with the orifice of the inlet
the prdvgah dontrst valve B2t purde the Vessedifihe Vesselmiapalsodbe 38 is
purged by placing the inlet manual control valve 32 in the open position.
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vessel 2 may not escape through the orifice in the inlet manual control
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escaps from (e ¥esesh vw{?&é‘*}%}%@'e}er@aﬁ“%hCQEEr%u‘é vedadsin e
open position, ?hgre%y purging the ve Sel E,er%ué, a manual purge valve
inles R AN IRIEL QIRSSYEG g&@ﬂ%ﬁﬁ.@@&%&’&ﬁ?@,Clﬂetl}ﬁet'Fé:'%héﬁ%@&%ly

assembly 26 to purge the system. Accordingly, thé inlet regulator
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purge that system. This is not only an unnecessarily complicated
onlganfigusation;iit elapposescoefigimgaiety disksoddsirgdhedtisttaanual

control valve 32, the manual purge valve 38, or a combination thereof as

desbrbbedhaboeeitvess ubjeet valvels) tenmaineperaemtill thé Liser chséiresn
ther?:of as described above, the subject valve(s) remain open until the user observes a
pressure of zero {0) psi on the inlet pressure gauge 36 and can no longer hear air escaping the
vessel 2. Afier 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 temperature steam in a sterilization process.

To autoclave the vessel, the vessel lid 4 must be removed and the drain vaive 12 1s
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 autoclavable. The outlet regulator assembly 14 and the inlet regulator assembly 26
are not autoclavable because they are not configured to allow steam to pass therethrough and
because their respective components 18-24 and 28-38 are not designed to withstand the high

temperatures associated with autoclaving. Thus, the outiet connector 18, inlet cornector 20,

outiet manual control valve 22, and outlet pressure gauge 24 of the outlet regulator assembly



pressure of zero (0) psi on 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 temperature steam in a sterilization process. To autoclave
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to allow steam to pass through the vessel 2. The outlet regulator
14, Aoy 4-apdbeinistieaWalr assembly @6 A8 remavedamines are
vessel 2 during autoclaving because they are not autoclavable. The outlet
all fegulatonassemidy.14apshthe. inlatreguiator-assemblyR§-arevinh wilt
autoclavable because they are not configured to allow steam to pass
adviheretifan ghubee becdusarthetirespective temponentsrtBr24daridg28e38
are not designed to withstand the high temperatures associated with
relizpiiichadingitmh o litheyslatiet Sorméomdy . IBsinie e cormeciae Doy ietem for
manual control valve 22, and outlet pressure gauge 24 of the outlet
efferdiyeiatir BECasBIy T p4Amaiith & beit e CORMOBRITSZRE et kyrecdst o,
inlet manual control valve 32, relief valve 34, inlet pressure gauge 36, .and
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autoclavable. These components, 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 components are autoclavable, and in which
the steps of charging, operating, and. purging the system are both simpler
and safer. 8 SUMMARY OF THE INVENTION 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 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
sunemovehly: gennectechip;dhe vessel at the second connection point to be
in fluid communication with the inside of the vessel. It is another
nonslinting Olsjéoteditie ipresenmt-m@ntiorbiecpod vid @rasenethadkiafn to provide
performing a cleaning operation with an autoclavable bucketless cleaning
an agyealanqivatushelissed ssipioney aeotdhsing BeRstiorpitoalairides sk nith an
autoclavable vessel where the vessel includes a first connection point
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an autoclavable Tnlet regulator asse yont e’ vessel at the secon
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with the inside of the vessel, pressurizing the inside of the vessel via the

autdeletaieghilaterapsanmbhmelispensingaleantng sabationifronthe;insideald w©
the vessel via the outlet regulator assembly to clean a designated area,

the pemgvingasrypressurzechgasithabeemGins cimsiden it vessbliaftesitent the
designated area is cleaned, removing any cleaning solution that remains

vesifkside the vessel after the designated area is cleaned, and autoclaving
each of the vessel, the outlet regulator assembly, and the inlet regulator
asseBRA e TRIsH %’ﬁ*&m‘?ﬁl@ﬁdﬁg BE BT NI PES e BSTHRERY of
he |nten ed advanta ges t ereof, Wi” b%f:%uckmore readily apParent
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includes placing a cleaning solution in an inside of an autoclavable vessel where the vessel
inchudes 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 witk the
inside of the vessel, removably connecting an autoclavable inlet reguiator 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 vesse! via the inlet
reguiator assembly, dispensing cleaning solution from the inside of the vesse] 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.



description, taken in conjunction with the accompanying drawings. 10
BRIEF DESCRIPTION OF THE FIGURES FIG. 1 shows a top view
illustrating a pressure vessel of a prior art bucketless cleanroom washing
system. FIG. 2 is a side view of the prior art bucketless cleanroom
washing system illustrated in FIG. I, including an inlet regulator assembly
and_an outlet regulator assembly. FIG. 3 shows a top view illustrating a
oL B UL A et ARG IS A A S BCIERE B e
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a side view o etless cleamroom washing system illustrated in

desEIGoBRsludingRn st eguRlar assambly and.ap.outiet regulator
assembly. 11 DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS 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 figures, 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,
therefore, is not limited to the specific terms so selected. 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
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invention. The system 100 includes a re-sealable pressure vessel 102
having a vessel lid 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 vessel lid 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
BRNESSELERZnvNeR mstalled:iGhe fandle 106 is used to facilitate removal
and installation of the vessel lid 104. The relief valve 108 automatically
opéiis td selieve pressuréifiromiitiye vesselc102salhén thepnessdreltherein
exceeds a predetermined value, for example 90 psi. The manual purge
cleapzpge FEONISUSEE purge the vessel 102 of pressurized gas to remove

any pressure inside the vessel 102. The vessel may need to be pu
for Ef%m Aié, BT CHERIFPD F%SW?@HE%&V%?P%‘H@%%@W lb‘ngtFéw

eni r remo vessel I or after the, user has_.concluded
i P R G e SRS e AR e

Ob%%"d&%%@g%%%rgf\%ew&mtﬂlaﬁnys selia alallimes, g 10gyesse! lid

104 includes a handle 106 disposed thereon for removing and installing
hmfb@v\éﬁmhllﬁgnlgf‘t@@&t&&%§@ie&&%ofﬁh@a¥ﬁ%§%@@rﬂr%@ﬁ%%}?&lﬁ'plﬁﬂvemlon
installed at the top of the vessel 102 with edges at the perimeter of the

vesBE} lidid 04iengagingisobiesponding.eageas dnsianopeninglatithe daprat.
the vessel 102 so as to create an airtight enclosure within the vessel 102

3, invheimnstaliedrsEhptairtightsbadrel eated diydpeitatingsthedipessel 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. The relief valve 108 remains
closed until the pressure inside the vessel 102 exceeds a

&,
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predetermined value, at which point the valve automatically opens to allow
pressurized 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 vessel 102 and is in direct
gas communication with the inside thereof. The relief valve 108 is
nonnally in the closed position so that there is not gas communication
pERefves e inside af dhe vesset A@a-andibeputsigesof the vessel 102
via the relief valve 108. When the pressure within the vessel 102 exceeds
theNredaterinineck vatsersthisre hefsval vevd@8owilhopebetealioiarsgas with
communication between the inside of the vessel 102 and the outside of
refetecyés el P0owiThBawkef Valveo108nemy ibéhsrégsaeieopenraecapapily to scale,
pressure value above the pressure value that the vessel 102 is rated to

empharityetstahRingIR ok 0T hetiatpa it PoRcinay AL FremGEEption

exhaust tube connected_thereto for djrecting any gas released from th
MORREF VAN ORISR AP BF iR OO L R BETA B

valve.110 is manually opened and closed. As i : [ y
o SNRARE Y st e An llstesain e, ey
iufEHR8 WY 8RSehH02 Wil YESaR) RIBSS YES RS i ln conBsetably dispgsed

between the manual purge 13 valve 110 and the vessel 102. The manual
speBEgerMalVG L angiessel RIess e Gangel tdd-arentNig@speraic in a similar

communication with the inside of the vessel 102 and with each other. In
ma@iRothercexgeiiplagnembadinent Bfthe systen 100, thecfhaniadqplimgeaed to
valve may be connectably disposed in the top of the vessel 102 at one
the lgeatforisonastebedn direct gas communication with the inside of the
vessel 102, and the vessel pressure gauge may be connectably disposed
direEtipiRcHe e H 8T the Ve s 6Pt 4 ANStNEH HSEA TR S 2L R B8 in direct

as communication with the inside of the vessel. 102. The vessel
St AR e

inv\e/&:?osrs | "}1(1)62 §ystem 100 includes a re-sealable pressure vessel 102 having a vessel Iid 104,

a handle 106, a relief valve 108, a manual purge valve 110, a vessel pressure gange 112, a
first connection point 114, and a second connection point 116. The vessel lid 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 maintaing an airtight seal in the vessei 102 when installed. The
handle 106 is used to facilitate removal and installation of the vessel lid 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 pressure 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.
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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 1.10. Because it
is disposed between the manual purge valve 110 and the vessel 102, the
vessel pressure gauge 112 is in direct gas communication with the inside
of the vessel 107, cvsnauhen is.manual purge valie 110 18 n the closed,
position. Thus, the "VESSEl pressure gatige continuously measures

the L SisPRYS EATESS B WHRID NE YRS 51%'|4 1024963 EﬂL‘%ﬁ?aé’EV%’\‘,{ﬁeeeg&%ftﬂ%

manual purge valve 110 is in the open or closed position an r the

vesQUH@E ReEIARL asse PR 1P ARl eedne iRlebiegriRiar assamblyi 38 Aen

installed on the vessel 102. The manual purge valve 110 can be opened

an dperedugeIRrsemaTe vRresIurssinithe sesselnliri RGeSt ganerally vessel
referred to as "purging” the vessel 102. The manual purge valve 110 may

102atgeinciudedant exheugtttsdae cconiekctedsthlénat ohfovediet Gtingamythgasssel 102
being released from the manual valve 110 away from a user of the system

allopoTuads iUzt regesd insHiahg verelslStand Poo sederanras s dimifeseriad 104

118. an outlet regulator assembly 120, and an inlet regulator assembl

may Spreppe i AN FE1 Dt ATEl B SE IR AFHE HOR SR YR & e top

of tgﬂe%ggsl%fl%%]a d s used to gggnog?r%evﬁ% %mrzesglh?nvgqte vessel 10215 ,
Cleaned. THe OUUST Fagulater assenmbly 120 fEisataed Atnasveye V= 18

AS&?E‘&‘?@Q{?}% p&i&%%}l and is Used to dispense cleaning solution from the

vessel using a cleaning 14 applicator, such as a sprayer 152, sponge mop

154191 fogeer{0ot shawmndhssulehreaulator assemmblyd38ds installed at,
the second connection point 116 and is used to charge the vessel 102

preddftgasdeaupredetermined iptessuy envatugiclinediest eo Anectivn et khd

includes a dip tube assembly 122 that is in fluid communication with the
inshietionvesfehE) ¥ éssehbO2nsd tratrcteaningidoliiti onssar Beextrabtéoly the

therefrom. Because only the first connection point 114 includes a dip tube
preé@ggﬁ;@ﬁ? yatgefofhe relief valve 108 is connectably disposed in the top of the 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 preset 1o 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,

The manual purge vaive 110 is manually opened and closed. As illustrated in the

exemplary embodiment of F1G. 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



extracting fluids from the bottom of the vessel 102, the outlet regulator
assembly 120 and the inlet regulator assembly 136 may not be
interchangeably installed on the first connection point 114 and the second
connection point 116. Accordingly, the outlet regulator assembly 120 may
only be installed at the first connection point 114. Further, both the first
et B 3 e S e P e 1o
pe valves € closed position‘to prev nelui

in g Ommuig @Pc?cpl hvgetle inside ofthe vegsel, 192 and e puiside. of

e vesse 102 when the outlet regulator assembly 120 and the inlet

exel watar,agsembly 36 atgnebresnactivalydnstalird hsreinWibansihe

nlet connector 126 of the outlet regulator assembly 120’is installed at the

dlsﬁtr@tdqgmme%m peinsidid othe sherk-valvedas thedistzeanactionPeiitation
114 is opened so as to allow fluid communication between the vessel 102

witiarid thedeutlebregustdtbilagsethbhes20mhen thexoutigtreaonestabiy4spfsed
the inlet regulator assembly 136 is installed at the second connection

dirqe8inmnrheiahelicherksale i trethsetesatcwormsdids Poliied B8sis opened
so as to allow fluid communication between the vessel 102 and the inlet

corﬁi@gﬂ}&%&?%%@ﬂlﬁgﬂiléé@fﬁ ST SR an B SH RIEHT ST E pré dapfasures

tlo the first co ion 14 may be keyed to only receive the
a‘“d gf %88{8?%_1% 35t?§6r23%1at0r assembly 120 to prevent

m'Sﬁke”a)ﬁ iS g IRe oHflet s %1%9?}_% %58%%? 4484l gﬁeﬁ‘?ﬁ&@@sm gas

connectlon point 116 or installing t let regulator assembly 136 at the

corth L EORREHIANERIAL IdAlarnativelv.(he-firglcRRARCHORLPRIRE L andhe

the second connection point 116 may be of 15 different sizes to prevent
mafistakeBhainstaltingtbaautlet deguadeasseniiyniAtghike s@conth and the

connection point 116 or installing the inlet regulator assembly 136 at the
vesfiebt Chnhectioal peintrd tdugkhé butletireguiatoroassembljot 20tbtiheside of

system 100 includes an outlet connector 124,
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 regardiess of whether the manual purge valve 110 1s in the open or closed position and
whether the outlet regulator assemialy 120 and/or the inlet reguiator assembly 136 are
mnstalled on the vessel 102, The mannal 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 therete for directing any
gas being released from the manual valve 110 away from a user of the system 100.

As iilustrated in FIG. 4, the system 100 also includes a drain valve 118, an outlet

regulator assembly 120, and an inlet reguiator 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
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an inlet connector 126. an outlet metering valve 128, an outlet pressure
gauge 130, an outlet autoclave stem 1.32, 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

appRIESSWRHIRUAS1AQ pye a&ﬂg%%g befween the Ryt ganne _é%%?é&fﬂgor

the inlet connector 126. The outlet metering valve 128 is positione

asseAHRCEN 101 1he kel cennestardrdand theRutletRrassvke oaiee 1308

positioned between the outlet connector 124 and the outlet metering
102vaiterd28. aliredewtieirednnseter 124z, inlet connector 126, outlet metering
valve 128, and outlet pressure gauge 130 are connectably joined so that
eaChmersibenwicthe peitiet ¢ gudbibrs adsemtiypt@otly ilRAuhd! is in fluid
communication with each other member. The outlet pressure gauge 130
COMHRAKIFES 3R Hispralrsnbiasagd GethdehdaaBaiol Hetsangaaivacted
128 and the outlet connector 124. The outlet meterina‘ivalve 128 is

el a R SRR G S SBRGETING BoRIW Colriiissia A O agsemRIa e for

exﬂ%@@ dl%usl sC rot he%%xee gloc A {Q %@mev%tsas'!:faﬂjg Stgg eoﬂ%%g frglr?ﬂgt%\{"v Cs%?}%gl?l’ 1e_.2|§ g;l r‘!{le
proaéces a substantially proportional change of the“mass HoW rate

inld QMBS QLHET : RSIRUNG YRINE 1 48n J08 QUHSLME IR Y Halve A28 0l

the present systém 100 differs from theoutlet manual control valve 22 of

poith@ 1Rrigk AL sysIembecauseitiallons mersassirate somtral-ahilowstatasy
The outlet metering valve 128 of the outlet regulator assembly 120 is

1200pened fbeallowiélilid e mmunicatiombetweaan .ttt sl abrinettarcdZdbction
and the inlet connector 126 and closed to prevent fluid communication

poiffehivesnr the seutiet conpdttopdiad ldhdntiedinleteroareckery i@ Galives et ston
cleaning solution from being dispensed from the vessel 102 via 16 the

the ginted Rogiieidr BSSEMh B ASUNTHE Gt OREESHIN ValiAs 1DBGasFYd 02 and

artjally oEened such that the amount of fluid communication between the

the (%Hﬁéqec%fﬁ %8?5?6&%912 é)ﬁﬁriﬁ}éeiwl]él[st regulator assembly 120 and the inlet regulator

assembly 136 are not respectively installed therein. When the inlet connector 126 of the
outiet reguiator 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 connection point 116 is opened so as to allow fluid communication b.etween the vessel
102 and the inlet regulator assembly 136.

In an exemplary embodiment of the present invention, the first connection point 114
may be keyed to only receive the inlet connector 126 of the outlet regulator assembly 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
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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. 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

qisdPS.0sed RS ignhe Rk canneGiRd Inia 9@&5@&%9&%0@@' afHiCKcond

disconnect or autoclave stem. The'inlet connector 126 of thé outlet

conhEHALQN RI98MPHY::BA e imale-guickdisconnect thatis santigweadita
be open at all times. Accordingly, when a corresponding male quick

poirflisconnect or autoclave stem is not installed at the outlet connector 126,
there is no fluid communication through the outlet regulator assembly 120
du€todhi@clesdd cheskalype Mahiehinsive outlet ioohdectorbe, doanefiind 24,
can enter the outlet regulator assembly 120 via the inlet connector 126

an ip\gt fosaiot EXitahewigtBreisyigandre AsSemsyieDorsisneapgtl &t . an outlet
connector 124, regardless of whether the outlet metering valve 128 is

AulQSHBREL T hi dtiffet AMBtdve- st8f°1 3% Faness it the Berfet ceect o
the \%lla%%g lflf?tgl‘l]fﬁa%fjget r%%/uﬁgj%?lsfg jplpfl c%%%c%%r Eg(%soﬁer(l)é[gf a%%%%n%ééﬁjﬁde of

(S ouifee?jco“nnec IS allows Steam pass

the QHHSLIGGUIRIOLBRSEMBY 180 dwiing autaclaving b8 nig. figdn %?sm-e

connector 126 and out of the outlet connector 124. The outlet autoclave

causter@ol32dssatiachagdiathe-Qltiet regidatarassemily ihROMIRARR 126, The

anyard 134 so that the outlet autoclave stem 132 is not misplaced from
outthereutiet reguaty @ seemblyd ka(uwhean tetiiteusembherinist aepitabariet

assembly 136 of the system 100 includes an inlet connector 138, an
presutietgganétiopthopeeddgtiatortralveld42narrcinleé £ Autddiavesste melatihyg

and a lanyard 146. The inlet connector 138 is disposed at one end of the
valiiglé?Fedliteiassansbiyr 136 dhe casitici o ANSRBEEL0SS HispoSeandt

the other end of the inlet regulator assembly 136. The 17
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
comnector 124,

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 vaive 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 vaive 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, Le., to stop cleaning solution from being dispensed from the vessel 102 via

16



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. The regulator valve 142 remains open until the pressure inside

th el 102 d d value, at.which point the val
e SR SRR eV é@%%gnvﬁa“ oG a5

sucmgg%x B%%KSP&% E%&ﬁ%z%ﬁgﬁ fhe.qa t!g&ug essel. 102, fp f{og'”%a

angerous value, I.e., a e pressure value that the vesse

confRLES 196 CORRINLEDS, IBOMAIRL AV 4RI R NIst s egRiatgr.assambly

136 is open to allow fluid communication between the inlet connector 138

larc@nebthen ouliet sonaretey L4k antihihe: prassureinside dhenvessel 102
reaches a predetermined value, at which point the regulator valve 142 will

cloge tte prevénitihydnderimeunicAtioh Betweenithenileteoridedtor: ba8aand
the outlet connector 1.40. The regulator valve 142 is preset to close at a

regpEgAispevaluE2 8o midhvtink gressonrstvbiyéntiatetn iimsgel tB2lgypted
to safely contain, The regulator valve 142 is used to fill the vessel 102

v alw.fﬁr&%gsﬁf&ae@a%e J0ess aesPiesuliim Sd GPITHIS hroe 88 G Y e Bye

. rred to as cha " the ess | 102. In th m|t| embodlment %
o R PGB QISP 0 T THEE QA Aol B SP SETe e
126 %”Q&%Q %1%88 %P { tl}ag ql?ed%g llagte}:r)_lgr?‘ Ia{: Fﬁ?‘g gp%ccor(ymci\ when

configured to be in't e close tlon When ot connected to a

2 c&%s{fo?ﬁﬁ{@'ﬁge’gﬁlﬁ( &i@é@ﬁ{é&%@ DRGE!QL JUQSIaYe sleMed mh%l&h%

connector 140 of the inlet regulator assembly 136 is a male quick

corgliseannectitratisconfipiued i be openabRHHINeSACEOEINSReNE M @due
corresponding male quick disconnect or autoclave stem is not installed at

to theelrist chenngotoval38pthe rerisnotlvidcorimuaidatio nadheateg hthesiiaiet
regulator assembly 136 due to the closed check-type valve in the inlet
Teggginestorizd 2l eiafiiivlivEhcenterttnd IAIBEL it cannot exit the outlet regulator

assembly 120 via the outlet connector 124, regardiess of whether the outlet metering valve
128 is opened.

The outlet autoclave stem 132 mates with the outiet 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 autociaving, i.¢., 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 lanyvard 134 so that the outlet autociave
stem 132 is not misplaced from the outlet regulator assembly 120 when not in use.

The inlet regulator assembly 136 of the system 100 includes an inlet connector 138,
an cutlet connector 140, a reguiator valve 142, an inlet autoclave stem 144, and a lanvard
146. The inie‘{ connector 138 is disposed at one end of the inlet regulator assembly 136 and

the outlet connector 140 1s disposed at the other end of the inlet regulator assembly 136, The
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regulator assembly 136 via the outlet connector 140 but it cannot exit the
inlet regulator 18 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

reguY%'Ve g%t%%g 19,fHne C&'Q&W%ﬁ&h?&%‘@rjiﬁéc‘{@;"{ 85 therahy, aigwing fivid

rough the in fet regulator assembly 142 only in a direction from

140th&mﬁ&%ﬂ%g?ﬁ%@%t@lemgr&%%lé cOMNBAtRY, glﬂa%rﬁﬁﬁzém@i adtasiavgably

stem 144 mates with the inlet connector 138 of the inlet regulator
join@SSeMAlY.186 80128 40 BPRIktheahesk-typanialves i3 iheuinlebeonntetosn
138. The inlet autoclave stem 144 is connected at the inlet connector 138
witteaalathsteambio. pass through the inlet regulator assembly 136 during
autoclaving, i.e., into the inlet connector 1.38 and out of the outlet
corffectanibay. Vil i teamabelane: sieththaareaaybesiitdbhaeste e rrtehes
regulator assembly 136 with the lanyard 146 sg that the inlet autoclave

2 pregaierpine S ot ﬁ%&é@&%ﬁ? YRESAIEO TR ISRt FIRSSEin BTy F38 e hot
in use. The above- d components of the m 100

from ARt SRR taFL &%@ﬁ%ﬁ%’ ‘éeaﬁ}‘lrfggthep%rr% ioh gfhec%%hnrg%%n% s3] 102

fronf S lary &m %m%m%m&{@ Meogd gsram?m&e%tﬁ{@Je%m@ylbﬁated o0

utilizedinac anlng opération is described hereinafter with reference to

confatPSri2 it favneihod includes filing:the sessalsE02opithia gleaning

solution and sealing the vessel 102; connecting a cleaning applicator to

corthfuaetleiregulaiomhanserchiycta michinstad g sherouiteiregulatoni20
on the vessel 102; installing the inlet regulator 136 on the vessel 102 and

pregennesiingha charhing device dprtietimenegulato nl86ic patintharchdnte
on the vessel 102; dispensing the cleaning solution using the cleaning

vmapm&mﬂra@m@r@wv@t\iégéépmaﬁém@i@@@ﬁ%qﬁghmé gl sariag Boidtierrithe
completed,;
outiet corr)mector 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,

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 comnector 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 disconnect or autoclave stem is not instalied at the mlet
connector 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

reguiator assembly 136 via the outlet connector 140 but it cannot exit the iniet regulator
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draining and rinsing the system; 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 19 and non-limiting, but are
chosen as a preferred method for safe and efficient operation of the
system 100. To fill the vessel 102 with cleaning solution, the vessel lid 104
assell%br%r@%/ ¢4 #ng.he, handle K06, %%E%E‘? JE ”1%‘(1&@%@‘?@"“?%%54 18,1045
ensure the vessel 10 as been p%rge as discussed below using the
opefBANYRL RUTBRNANE LD Apradeierminetamennt.of cleaning: fidais:
then placed inside the vessel 102 via an opening in the top thereof. After
asse@h®BNING vEOIBM-iS laces:imtheywrsset dizadhke vesselibel 2QA4i%ctional-
sealably installed in the vessel 102 so as to create an airtight chamber
typavithia ithglviesseb T02 thatip eludegthe cledningsobytidio Ny il thieiv 8ssel
102 filled with cleaning solution, a cleaning applicator is connected to the
throg gl dierdileapn ziss esmp 26 Ao thel b atidreorn et ie2aleTemeteaniig to
applicator may be connected to the outlet regulator assembly 120 using
the grflgbenrseATditte 148, such as a high pressure coil hose assembly. The

tlet I t 132 t installed .in th tlet tor 124
e AT RS BT IE St NS REEecragUILtoF LesentBly
/ | pe valy €1 . caine t,i : fife 124
sl e SR L e e g

autGRRICRIAT canpestaddedhe el eamiator pRsemalY, 420, he.Qulebugh the

regulator assembly 120 is then installed on the vessel 102 at the first

inleCRAREHONRPRINE 114 Yinitieinel:corNeElontbi6:of e oubabreguiatobut of
assembly 120. With the vessel 102 sealed and the outlet regulator

the assemilyci®@0 ingtdliediokttheocbssaldn 244 nehdrgetraydoe placdd cadher

vessel 102. A charge is preferably not placed on the vessel 102 until after
ass¢glpddetvdytiatorasseAtoly 1R0Mhs instakerbnaNemdddel 1o badagddrom

making the above connections can be more difficult when the system is
the 6}]@15%%@ assembly 136 when not 1in use.

The above-described components of the sysiem 100 may be utilized together to
perform a cleaning operation of a cleanroom. An exempiary embodiment of & method in
which the svstem 100 may be utilized in a cleaning operation is described hereinafter with
reference to FIGS. 3 and 4. The method includes filling the vesse! 102 with a cleaning
solution and sealing the vessel 102; connecting a cleaning applicator to the outlet regulator
assembly 120 and installing the outlet regulator 120 on the vessel 102; nstaliing 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 cleaning
applicator; purging the vessel 102 after dispensing the cleaning solution 1s compieted;
draining and rinsing the system; 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
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To place a charge on the vessel 102, the inlet regulator 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 20
and SORRESIOL 136 of e Inlel requialeLASSAIMPIAZE: The ANAIBE.ARYIES e
may be cohnected to the infet regulator assembly 136 using a‘charging
Systgg%@.SO,.such as a high pressure coil hose assembly. The charging
hose 150 is connected to the inlet regulator assembly 136 only after the
inlet seguiRieeassembhilduisdpstalieshinihecvessel 1Q3shepausedhigg the
connection between the inlet regulator assembly 136 and the vessel 1.02
hand@n toom:tlifficetidonp akevadherithEré sspregsuweswithin thetintetregrdator
assembly 136. The inlet autoclave stem 144 is not installed in the inlet
discoorrdécior 188 svhemeheathengsing tros)1 SPisdesmmcbanoutiefsleming
regulator assembly 136 because a connection cannot be made with the
fluithieteamsetonidatisnassthelinie M ABEIERE B IBFPA TS thstafier] WHan

the charging h 150 is jnstalled in.the inlet lat ly 136
ISR N 150 B seled s 0 oo grsenil 38,15
ized f th i ] ' .
o BRI R R AT eee SOl eI

pressigcAespanding o the.Ressutsatowhich the egmiatal Yalvekdd «

is set to close. Thus, a user just connects the charging hose 150 to the

the KIGLS RGUlALGT BsseIMblY d AarRnAtbe-magsator valved d2:clasespihes ey be
pressure inside the vessel 102 reaches the desired predetermined

conpeessiuraivatuéel rearexemplalrly EMfbsdimentoftiienpieseminuention ithe
regulator valve 142 is set to close at 90 psi. This is an improvement over

prethgriot mresystern in Whichtgiustrdad suse ais imeintnistial bomudst
valve (see FIG. 2, element 30) to manually adjust the pressure placed in

congstajd3der il oHRBII IR IS IS FPaBEtIFd Hulllg QYSEEEIE Y Astehmnd 2C

34) until the desired .
becaus)e & comaect?on 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 instalied on the vessel 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
unti! after the outlet regulator assembly 120 is instalied on the vessel 102 because making the
above connections can be more difficult when the system is pressurized.

To place a charge on the vessel 102, the inlet regulator 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
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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

con%%e ulaf §})’F‘&{&n%é%%%%%iﬁ%?%%@%}%‘lg'i%%? ?ggﬂ%dciﬁre%%‘i’é%@@?%&%%%md o

i
ow the pressure value that the vessel IS Tated to safely contain

the 39 ICRISYERLAVERIOYE KNS, (g Reed for A ik maneh 2SNk hose

valve 32 and an inlét pressure gauge 36 on the inlet regulator assembly

assceth8s Muthe:pries Rrtsystamisliiinated Hithe-raokatovaiue1342nly afier
malfunctions and does not open at the desired pressure, or if a user of

the thRtSysteambypasses] fita dnietaikdutafior assamitybidbsanic tieadaiplaaeraen
pressure in the vessel that exceeds the pressure value that the vessel

the 102 isgatad tossafsly IGortainhthessdléPvalventG8idispdse dnrkthevedset is
102 will open before the pressure reaches an unsafe value, thereby

PregsiggitiHirdheaRtPR VBT o satatYlin fite SVSHEYS! BYCREVITETRE et anelled

.. 108 disposed in the vessel 102, a user is protected from charging the

in R SUE) FBIAh gt U euustsif e {Pé?elﬁ SYPAEEELRHBSHIE Fegtititor

assSRRRIOMAS0 A0 ANRET I3 pratectedif e, Bresars inside 1he Vessel,

fises 10 unsafe values due to other actors, SUch as extreme

inl JEMREFARIE £hanges.When Wednigk CaHIaIOnASSEMRNY, 1388 R0ke iniet

installed in the vessel 102. Thus, the relief valve 108 provides a direct

rec@AtbinNRedintesafpiv eheckonthennrasse inside, the vessehHoe « Mith:a
charge placed on the vessel 102, the cleaning solution can be dispensed

prefrorivethe:vésselhdsingdine nleaniitg.applicates thatiisiconnedipd tedties a
outlet regulator assembly 120. To dispense cleaning solution using the
predieaningayplicatontietomistdicieringhvaived X8-isropenet Urtitteure at
desired dispensing pressure is obtained. Flow rate and particle size of the
which the regulator valve 142 is set to close. Thus, a user just connects the charging hose
150 to the inlet regutator 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.

This is an improvement over the prior ait sysiem in which a user had to use an inlet
manual conirol vaive (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

162 is rated to safely contain and to prevent overflow. Thus, the need for an inlet manual



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. The flow rate at which the
cont%?%gwgﬁoallllj I.or!i{ﬁeglslgsesrﬁ%e? da{lrc@er%é%e & fl:t]f zuf:a%‘q Qs%ed%FyQ E@%ﬂ&l‘g the
using a chart %‘%mg VAIoUS flow Tates that corresﬁon to valve handle

priop%ig}%e?n of the ;qutlet metering valve 128. The chart is based on the valve
handle position and the pressure drop across the outlet metering valve

128s Hhe-pasition.ofthevalyriandienr? Ry aspeRdstetnRsired pressure, or if
cross-sectional area of flow through the outlet metering valve 128. The

a uspressureycrop 8eess the ivkive isimeasuret by Subitackag thecpressuere in
observed on the outlet pressure gauge 130 from the pressure observed
the perttidhressekpsdospre gatigdub iR The ottt (hsterinhivabie staliows
a user of the system 100 to accurately measure the volume of cleaning

religoratisr Ghspansstinisr s spedRcdLPRBRTPE tearyepueiann unsafe

Specifically, by, observing the time, that cleaning solution is dispensed wit
valye dBREPYFIRG %%%Ef%ﬁ%‘f%}s%frsar%&wé?sﬁﬁﬁi&%h YJ&%%%%H%& o
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accurately an convenlenﬁ etermine how mu uid to place In

redB85el 02 0a80d.0n hawlong AcleANngeReIalon is, estmAeH iR takes e

The flow rate at which the cleaning solution is dispensed from the vessel

predQ GRNAISE Voadatermined using achardlistingibervasioumdion saiese
produced based on the pressure with which fluid is dispensed and the

tenpizatoftbiesgificetetthe eleaningapplicatotatac hodtithdledutléte vessel 102. -
regulator assembly 120. The pressure with which fluid is dispensed is
Thsbgernedidionitihd 08 pietigre s sine gaddehediatard e chrificersixermsppiganside
predetermined or variable depending on the type of cleaning applicator
theyeasg! NEcordingly, by changing orifice sizes on the

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 assembtly 120.
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 particle 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 outiet pressure
gauge 130. In an exemplary embodiment of the present invention, the outlet metering valve
128 is adjustable between 0 {zero) and 60 psi.

The flow rate at which the cleaning solution is dispensed from the vessel 102 can be
determined using a chart listing various flow rates that correspond to valve handle positions
of the outiet metering valve 128, The chart is based on the valve handie position ané the

pressure drop across the outlet metering valve 128. The position of the valve handle



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 detennine how much
fluid to place in the vessel 102 based on how long a cleaning operation is
estimated.to take. The particle sk which.the ning.solution.is,

cor g S R e e S e

pregéalfé%p@?cﬁmq@%%@pfmegs%&ie@%%qb%m@a%@%?ws%fmmew@mf{%domet

ispensed and the size of the orifice of the cl'éaning applicator, for
preSXAIRIG A SPRYEHORQE R f08gerd heHiSRRSIDG BERssMIS: 15| 0bsarvad et
on the outlet pressure gauge 130. Accordingly, by varying orifice sizes on
mette spriayer 8o ordaggerdrnd 23@aajusting pressureniasthe tbutlehime of
metering valve 128, various particle sizes can be produced using the
cleagprayelulis? distfoggbeyBurngdicléuning oberatiomecieaning applicatels, by
such as a sprayer 152, sponge mop 154 and/or fogger, may be used
obsErYERENBABIY THEERUROSIE B ERFrG SO STRI R Eaticaltp wer
controlled using a stapdard trigger.spray wangd 156. The spray wand may.
i IEERAS et bEIEH PEGUIANS SLGSBH) Vi &t ESRRS SR HSE 15

allohi G ERIAYEY 128, SRonge o@%i%%{ﬂvocfeﬁ&%%%é %a\)\y PeAHste ?oaé\l,%ea%'%g

connected at the end of the extension hose 148 or the spray wand 1

vesVR QUG ISGORNEELEONOSLHRNS ,MNER A ClEARING @RRlcator is

connected directly to the extension piece 148, the amount of cleaning

solutipnidispansediscanneles Hy rejbISting #he Lutiehmetedng ialve.d 28,
as discussed above with respect to flow rates. The spray wand 156,

be fowener] adds arhexiiaielgirentioiic@ntrobley altdwindttvedusethtoressure with

dispense cleaning solution by squeezing a trigger on the spray wand 156
whighdltdstopstrasaispéitsingotidleaprifigesdl titor doyirelermdisrjotiacipger dfe

the spray wand 156. This added _ o .
outiet regulator assembly 120. The pressure with which fluid is dispensed 1s 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 changing 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 aliows the user to more accurately and conveniently determine
how much fluid to place in the vessel 102 based on how iong a cleaning operation is
estimated to take.

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 pressure
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. Accordingty, by varying orifice sizes on the sprayer 152 or fogger and



element of control over the amount of cleaning solution dispensed further
increases the efficiency of the system 100. When utilizing the sprayer 152
in a cleaning operation, 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

adjug%é%g S&r%“s&?ea fa:lﬁ%ncigget%&éﬁ% @amel%}k%%tggggé%{x& %@b@s%x&%ed

ted so that cleaning solution is dispense esired pressure of

usin b'ghg%rg?epp%g)ngggg._the outlet pressure gauge 130. When using the
ogger in a cleaning operation, the cleaning solution may be dispensed

withh&iRagtisensize, hahneenis.ang bhmieensukipen cpmpletim phihe mop

cleaning operation, pressure is manually relieved, or purged, from the

154 gyistenfo}06. Regdsuneisipurgeddrary tHEwesseint 02ckanthe swiancadippeged
valve 110 disposed on the vessel 102. To purge the vessel 102, the

can phemiprad g k¥ abies REG IS OP ehessr S andarhiainsdperantiradpresdare
of O (zero) psi is observed on the vessel pressure gauge 112 and gas can

cow&éﬁéhwﬂgarﬁ@é%ﬁﬁa@qm VeSO i S0/ ﬂge ﬁ%’éﬁ&%"fy‘iﬂ@%

valve 11Q. The vessel cannot be purged from the outlet regulator .
0ol by 190 SEERCES IRETCIS A 58 RECEA 125 AUABhGHF TS e
first connection, pejnt.114.that is in flui MUnicad i f
o] 108 S Rt o he veLLBT U8 a1 et

confESK B exRalling cleaning seldtion thatmay-remainin the1vesselsd0Red is

Because the manual purgé valve 110 is at the top of the vessel 102,

conBHNGING QRlaleases gasndibimstemef g ngthe systemniBishauld flow
always be implemented 102 before opening the vessel 1.02, before

rate€h&bkingoreewicidghamypariditheesystdmmantofeforelibpsiningaahe user to

removing the vessel lid 104. In purging the system, pressure should also
disppeseuteeehir optuitdthity Haeeotitietreigghator the spray wand 156 and 1o stop the
dispensing of cleaning solution by releasing the trigger of the spray wand 156. This added
element of control over the amount of cleaning solution dispensed further increases the
efficiency of the system 100.

When utilizing the sprayer 152 in a cleaning operation, 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 inr a cleaning
operation, the outlet metering 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 fogger in a cleaning operation, the cleaning solution may be dispensed with a
particle size between 5 and 50 microns.

Upon completion of the cleaning operation, pressure is manually relieved, or purged.

from the system 100. Pressure is purged from the vesse] 102 via the manual purge valve 110

disposed on the vessel 102. To purge the vessel 102, the manual purge valve 110 is opened
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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

and JQSQLJEMAINIRg Rhe W‘g&f@%ﬁ&%ﬁéﬁ%ﬂ‘&ly&%s% SIQN PIRES 112
148 and/or spray wand 156. Accordingly, purging should take place

and QuiSidengfitheccleanigemuharain theselaaning, apefatiambaskeeRalve 110,

completed. This is an improvement over the prior art system in which the

Theinletcleghitatakassen Mym(sere k& redublementRblynad tedaesingtal @chop
the vessel (see FIG. 2, element 2) to purge the system. In the present
wbdnvention | evedsd|ld 2 ¢an beupargedeuthbut te inletiregulatonnicaion

assembly 136 being installed. This not only simplifies the purging process,
witlpile ibotiaked the vaystd iy too: sxfarebizahanisrs! Ihe Yebsdriopean e

purged at any time because the manual, purge valve 110 and vessel

result RLetRel 8 FE 19 SIS RS BAY sl 'Brithaesesl 48 1 B atind e amappel

on the inlet regulator assembl 6. This is of particular impartance since
oo e 5 L35 SR D BehOh GBI B Fod 4 be

purfRIDAES RS AIS0.08 AINGELIGHEHINSIANGRTIN yiush the Qé?s%%‘ﬂfﬁ?,

within the vessel needs to be purged. After the system 100 is purged, the

bef@288LIEA2 ey BaTiNseDhak e e ssabA0R dshdinsad RYnIBMOVIRH TG the

vessel lid 104 and placing the appropriate rinsing solutions in the vessel

vesdkDBd 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
chaiged angitheyitsingrssutichodispensegttgolighnthe sprayersponggator
mop and/or fogger as described above to rinse those components as

asseially AHRhEXEEMPPE0 IS s BE SRR FiE! compbhaes srtihatsy staptor

asse@a%%’qgo 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 sprav wand 156.
Accordingly, purging should take place outside of the cleanroom wherein the cleaning
operation has been completed.

This is an improvement over the prior art system in which the inlet regulator assembly
(see FIG. 2, element 26) had 1o be installed on the vessel (see FIG. 2, element 2) to purge the
gystem. In the present invention, the vessel 102 can be purged without the iniet regulator
assembly 136 being installed. This not only simplifies the purging process, but it makes the
systemn 100 safer. For example, the vesse! 102 can be purged at any time because the manual
purge vaive 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
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autoclaved, including the vessel 102 and its integrated components, 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 fogger, and the spray wand 156. The integrated components of
the vessel 102 include the vessel lid 104, the handle 106, the relief valve

10215'{“)1311(1t tgee rQra Q %If G:IIEJIZ[ gﬁ@\(f%s%e %ldt H84V1%%g%ee‘¥a%c§vur(f %g eﬂi};lfl%z s%hl?efé':[%&
connhection point , the second connection p0|nt 6, and the drain

circﬂﬂl%{&&—?ﬁn Therentine:amtociavatie outlef Jegulatr gasembly 120

includes the outlet connector 124, the inlet connector 176, the outlet
meteringnalve-A2Bheautlel Pressuee19aygs, 130ithe. omtlet awpnlave
stem 132, and the lanyard 134. The "entire" autoclavable inlet regulator
rinsas e mehlyvld6includesithevintell phnmgaterahdg thectiticannsotombo,
the regulator valve 142, the inlet autoclave stem 144. and the lanyard
vessedt 60 T hefoutiet vegelatomesbemishpin2@land thés itetaeyuidor dssamibly
136 may be installed on the vessel 102 when the system 100 is _
solgigiotlavE drPseretd Gutddadiiyiheliaaserito Pasivad e dhintaiagegiution
. components 104-118 with the entire outlet regulator assembly 120 an
disﬁﬁli’eé]rmfguﬁhéﬁé&‘i%‘oﬁ%%rﬁ%%g’iﬁgﬁﬁféés BFPTHBISRSKF 10BN thEose
vesseJE lid 10ﬁ is removed from the vessel 102 and the drain valve 118 is

O 88%%% S0 that steam may pass through the vessel 102 during

autaciaving LRg, Quilel 26 aua Ve SIEMbbAa:IS Msielledal the gutlet

connector 124 of the outlet regulator assembly 120 to open the internal

ant6hesk viatveighthe outet cenpRGIot24 501 thahstaam, Maynaassutbraiahior
the outlet regulator assembly 120 during autoclaving. The outlet metering

assatablre 1E281hs a@ise apeneguidibednletbivtttiatie siemsiddiscirasialledddtsthehe
inlet connector 138 of the inlet regulator assembly 136 to open the

sprimteriidl Shepknglvepf Hethsl & gmsnrradtte 538 sovehat XStedhe magrpads
through the inlet regulator assembly 136 during autoclaving. The inlet

compeifipitor e gl & digbirabieaiRi shlithé hapre ¥ sde g valve 108,

purged and will remain . ,
the manual purge vaive 110, the vessel pressure gauge 112, the first connection point 114, the

second connection point 116, and the drain valve 118. The “entire” aut{)clavabl.e 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 autociave stem 132, and the
lanvard 134, The “entire” autociavable inlet regulator assembly 136 includes the inlet
cotmector 138, the outlet connector 140, the regulator valve 142, the inlet autoclave stem 144,
and the lanvard 146. The outiet regulator assembly 120 and the inlet regulator assembly 136
may be installed on the vessel 102 when the system 100 is autoclaved.

Prior to autoclaving the vessel 102 and vessel’s integrated components 104-118 with
the entire outlet regulator assembly 120 and the entire iniet reguiator assembly 136 instalied
on the vessel 102, the vessel lid 104 is removed from the vesse! 102 and the drain valve 118

is opened so that steam may pass through the vessel 102 during autoclaving. The outlet



open during autoclaving. 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. In another non-limiting exemplary method of
autoclaving the system 100, the outlet regulator assembly 120 and the
autolala%ter%%l%grisai%%meglyfé%%@{ cl:)oe [ ']2},9‘{%_9 (];r}‘q{ine gl]l e\ﬂ?ésgsu Iatc:)l'roz ang}y
autoclaved separate from the vessel 102, 16 autoclave the vessel 102

12030¢hesutletredilatorassembly k20 apdlhs imMetregulator assenmbly

136 separately, autoclave stems (not shown) are installed in the first

throG@RRRGIERRENIId4 asd thel second cannastian. poishils ekithayessel s
102 to open the internal check-valves therein so that steam may pass

is althoropiglacdth@hdiist=canneiationtpointdlikdnantldihet second conaactiOFSEGihE inlet
1.16 during autoclaving. Autoclave stems 132 and 144 are also installed in
reguleoditenidgUiator assdhebiyer2g diedithvel vinktthe duitatmasgeniBR/se 3Bt In

the exemplary embodiment where autoclaving occurs with the outlet
Sie%ﬁﬂﬁ&ta?sé%‘éﬁ%li}liE@%Fﬁﬁ%"ﬁﬂé%%@lﬁIé%égdé‘é%r%ﬁ?ﬁ%ﬁnéfﬁ%ﬂIé’éebn
] ‘§1e vessel ],>0,2, the in'_r,errﬂgl check-valves of the firs)t‘connection point 114
reEURATHHE SelCont CHNRBLTON BENTt TIE A SFet et reSBRERH) by this Tt

op-S UGN 126,01 the outlety eﬂi%!q,%}%fggéseem@'xf 129 and the oUllet ;o with a
connector 140 of the inlet re§uiator assembly 136. THUS, the entire System
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components 104-118, the entire outlet regulator assembly 120, the entire

it inletlabreatator assamly h3bithergxtensionigees 148 and 150, the
sprayer 152, the sponge mop 154, the fogger, and the spray wand 156.
Autbclavihe inehidesngdizéngisteamtindoietiizationtpragsss, 100, the outlet
Accordingly, the entire system 1.00 may be placed in an autoclaving

regeleiricesssubly aglardabhiméecapalsler shmokibving slevatechtermpéanufesiessel

and pressures, to sterilize all of the components 102-156 of the system
1Gzl@é.WW@%W@?H%W@@&WO’&W&&Z o autoclave the vessel 102 and the outlet

regulator assembiy 120 and the inlet regulator assembly 138 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 connection 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 embodiment where autoclaving occurs with
the outlet regulator assembly 120 and the inlet regulator assembiy 136 installed on the vessel
102, the internal check-valves of the first connection 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.
‘Thus, the entire system 100 may be autoclaved, including the vessel 102, the vessel’s

integrated components 104-118, the entire outlet reguiator assembly 120, the entire inlet



for example, at 121C for 35 minutes. It is important that the entire system
100 be autoclavable. Any components that are not autoclaved can trap
bacteria, 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

regdf%yo%%gge?nﬁgﬁE%b!ﬁe%g%&ﬁexi lstgeﬁwmtf%9@@%&5@3!@{539&{95%;?@@

allowing all of thé componen e autoclavéd. In addition, eac

1541 8lief, 108, the manyal purge dalvelddathe Yesselrmgssuredauge, 112,
the outlet regulator assembly 120, and the inlet regulator assembly 136

sterili@¥@orsepale anddisiinctikenetlits ibabhcominitede el raliabilitycanthg
control of the present system 100. Accordingly, each of these
devicenaphnantsmednrseysbi alcnkionin enycahbimetionethereotiauachieve
the same or similar benefits. The foregoing description and drawings
sterighroultlo bbacommidetad H&iHlastpativiesriRrofOthel prifcisiasner thieainvantish.
The invention may be configured in a variety of shapes and sizes and is
for sismAteridéd s B Mty the preferred embodiment. Numerous

applications of the invention will readily occur to those skilled in the art.
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escribed. Rather, Suitable mo ations and eguiva
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CLAIMED IS: 1. An autoclavable bucketless cleaning system comprising:
the SR@HIOGIQVADIEME SRel With andnsige fessstening fluid undpkRresspe;dbe

vessel including a first connection point and a second connection point
subglispasechat bov autsiderdidite byedseling all of the components to be autoclaved.

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.

The foregoing description and drawings shouid be considered as illustrative onty of
the principles of the invention. 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 disciosed 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.
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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 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
WigohinUhisBH&GWith the inside of the vessel. 2. The cleaning system of
Claim 1, wherein gr]]e ve%sel includes a relief valve attached at the outside

of the vesSBIATREF Y Hike BLHIHE SRR XTSRRI Riside of the

vessel. the.ve siel inclydes.a 3. The cleaning sygtem of any one of claims
alé autociavanis vessel wiph an %nsxﬁe r %Jho ne iuéd u?d%r ¥ressur<1, & vessel
1or2;whereni purge valve attached at the outside of the'vessel'and in

mcfikgct fHid communication.with the, inside.of the vesseb ded Qeaﬁlﬁﬁﬂ#}gofthe

system of Claim 3, wherein a pressure gauge is disposed between the

vespuirge valve and the vessel and in fluid communication with both the purge
valve and the vessel. 29 5. The cleaning system of any one of claims 1 to
3, wheseiscthenvesseldnelgdesaapeassuregadugenatiached avihehoutsicte, the
of the vessel and in direct fluid communication with the inside of the

outia gsetlBoT e chddnirmgrsystem b anyoneof thehsrecedirg tlaifms!, connection
wherein the outlet regulator includes an autoclavable metering valve that

POiFi 4y B Opeidd EhtreipsagE ). adibshn g adrori Bentrsr e %ent such that
each incremental adjustment of the flow control .

an autociavable 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

fiuid communication with the inside of the vessel,

2. The cleaning system of Claim 1, wherein the vessel includes a relief vaive

attached at the outside of the vessel and in direct fluid communication with the inside of the

vessel,

A

3. The cleaning system of any one of claims 1 or 2, wherein the vessel includes a

purge valve attached at the outside of the vessel and n direet 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 vesse!l and in fluid communication with both the purge valve

and the vessel,



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

measuring and displaying the pressure within the outlet regulator

assembly on a side of the metering valve that is opposite to a side at

whigh the Togtiaireguiatenis nstaligd antha.vesssl. 8xclhe sleaniiginciudes a

system of any one of the preceding claims, wherein the inlet regulator
prefaciddesgan@itedavdb e vegilatohyalvedhatdeméing dpéhoahitemication with

pressurizing the vessel until a pressure inside the vessel reaches a
thepredetethineessialue, at which point the regulator valve automatically

closes to prevent more pressure from entering the vessel. 9. The cleaning

system of any one of the preceding claims, wherein each of the outlet

regulator assembly and the inlet regulator assembly includes an autoclave

sterft-for indtafify ?ra%’sé‘?% ?rﬂé‘i’éo‘flbeef’gr@%ﬁj’ﬁ%‘fgkﬂﬂﬁ Pt SHEE Ay

reDBSS, thr ugh each e, qutlet reg ulatar ass emblél/gr nd the inlef rggqloasg%r by

28, anh auoc terma \av
BBy Gdring autocraving. 30 10°A me forming a cleanin

2 RRGIAUOR WD, AN pUigclavakle &%5@5@%&1 cleaningsysiem. & %h@‘ﬁ&'%@ Gontrol

comprising: placing a cleaning solution in an inside of an autoclavable

cl¥esseldhgvessalinshdingpa fisstcannasteon point andameeand trough the
connection point disposed at an outside of the vessel; removably

méanneeiing 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'peintesbizEesTHiEnref g &ssehshiyishn file comiignitatislss an
with the

autoclavable pressure gauge for measuring and displaying the pressure within the outlet

regulator assembly on a side of the metering valve that is opposiie 1o a side at which the

outlet regulator is installed on the vessel.

8. The cleaning system of any one of the preceding claims, wherein the inlet
reguiator 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 any one of the preceding claims. wherein each of the
outiet regulator assembly and the inlet regulator assembly includes an autoclave stem for
installing in an end thereof before aufoclaving so that steam may pass through each of the

outlet regulator assembly and the inlet regulator assembly during autoclaving.



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 vessel after the
designated area is cleaned; removing any cleaning solution that remains
inside. the yessabatiehthe-desianaied afed ds:cleaned s Aas AUOHAVINGKetiess
each of the vessel, the outlet regulator assembly. and the inlet regulator
cleassenryblym1the Thehndethag-efiglaim 10, wherein the step of pressurizing
the inside of the vessel includes connecting a charging device to the inlet
reguiatorassembly suetothat annsdtodavabie regeiatorssalvidry dhrelimgding
regulator assembly automatically closes to prevent more pressure from
= FigHiteriectie DeisserivhinoapresstiomnialBsaskrenenegtade of the vessel;
predetermined value. 3i 12. The method of Claim 10, wherein the step of
pre<EEIZATY tHRETSINE B tHECIREEAT iSH5t FeMbrRetsomPine nteg vessel at the
R SSTHRLA Ao TG L Qe Ve To e TOUE O &1 o

e}

C. OR%
ul commLﬁ'ucatlon Wlt?']

nHEssHIe nside the vessel exceeds a predetermined value, at which point
the relief valve automatically opens to allow at least some pressure inside

the ygsselie esgaRetingl theonressure.remaining.insideihesyesselds ata e
or below the predetermined value. 13. The method of any one of claims

sechddaddeyvbergimthe giep:f dispensingseieanRg:seliaR-nedRSon with the
opening an autoclavable metering valve in the outlet regulator

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 ciean a designated ares;

removing any pressurized gas that remains inside the vessel after the designated area
15 cleaned;

removing any cleaning solution that remains inside the vessel after the designated area

is cleaned; and

autociaving each of the vessel, the outlet regulator assembly, and the inlet regulator

assembiv.

il. The method of Claim 10, wherein the siep of pressurizing the inside of the
vessel includes connecting a charging device fo the inlet regulator assembly such that an
autoclavable regulator valve In the inlet regulator assembly automatically closes to prevent

more pressure from entering the vessel when a pressure in the vessel reaches a predetermined

value.



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 any one of claims 10 to 12, wherein the step of dispensing
cleaning solution includes interchangeably connecting an. autoclavable
sprayer, Spengemapef ariggger whtheipulletrggulatarnassermbie Mkide of the
dispensing cleaning solution therethrough. 15. The method of any one of
vesetdiimadiOntoiidysihereincthidssteqpabnemesdntiamndpresausidechigasdhat valve
remains inside the vessel includes opening an autoclavable purge valve
disphsadisrattachdiist thanoumsideonfie Vesseldnad ibdirestiigigains closed until 2
communication with the inside of the vessel 32 16. The method of any

Pregie oP SN 115 L B RATE rei A eHESIRE &t rerevig s 9?@§SUﬁzréae§af§%ve

that remains inside the vessel includes leaving the purge valve open until

am%mﬁ?égléhr%’eg'pe?u&’e Lp e DetVBR ENtR find commuicafion<iith the the

Qu;ghe valve and the vesse meas d dle[alaé/s Zero | &eps' 17. The
pre l’edn 1fmnc7 msidethe GS‘SC 1%_6 UR% g %I TN
of any one of claims 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-communicationyithrtha:inside :0f thewrsseldk8s:dher dispensing

method of any one of claims 10 to 17, wherein the step of autoclaving
clemmbhgdesyiemoningea lieftam dhenvessebblndnapaning a-drain:valvelat th@iiator

bottom of the vessel so that steam may pass through the vessel,
assigrstéliby abratine cldli@vstenroh ¢ramontiecieulatarhassembhyes e dhatnstaart the
ﬂG\T ac%z?t?bs,{selemem produces a substantially proportional change of the mass flow rate

through the metering valve.

14, The method of any one of claims 10 to 12, wherein the step of dispensing
cleaning solution includes interchangeably connecting an autoclavable sprayer, sponge mop,

or fogger o the outlet regulator assembly for dispensing cleaning solution thersthrough.

15 The method of any one of claims 10 to 14, 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.



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 remains installed at the
first connection point of the vessel and the inlet regulator assembly
remains installed at the second connection point of the vessel during
autgelavingelfefhe snetheslobanyione Ot claimeamiRtodd siheretmties any
step of autoclaving includes, removing a lid from the vessel and opening
presediain valvesatdheibhottenieahthevesselugosthat stedm pay pass thraughil o
the vessel; installing an autoclave stem in the first connection point so that
prestearaciegyd passdrovign thiel fipsteoneretion poiot; idtaingagr aatockaethe
stem in the second connection point so that steam may pass through. the
vesSEBIEETHE i BFRCIAStaRing an autoclave stem in the outlet
regulator assembly so that steam may pass through the outlet regulator
assembly; and installing an autoclave stem in the inlet regulator so that
steam may;pass ihyoudl ine. Injelyiegulaior assembly; wherein ihe outlet .,
regulator assembly is removed from the vesser and the et ?egu Ator

cleRnE R R femvedfrom ihe,vesseh %%MQH&%?#@’ ié}gal_%gciﬁable drain valve

autoclavable bucketless cleaning system comprising: a vessel with an
thatNsigiefor sterngHiuichunogr pressure, theivessealdneding aselefivalvenside
a purge valve, a vessel pressure gauge, a first connection point, and a
of secerg!.connection point disposed at an outside of the vessel and in
direct fluid communication with

18, The method of any one of claims 10 to 17, wherein the step of autoclaving

inciudes,

removing & 1id from the vessel and opening a drain valve at the botiom of the vessel
so that steam may pass through the vessel;

mnstalling an aufoclave stemn in the outlet regulator assembly so that steam may pass
through the outlet regulator assembty; and

installing an autociave stem in the inlet regulator so that steam may pass through the
inlet reguiator assembiy;

wherein the outlet regulator assembly remai'ns installed at the first connection point of

the vessel and the inlet regulator assembly remains installed at the second connection point of

the vessel dunng autoclaving,

)
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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; anth3dhamdalet regulatosagsembly terplacing.a charge on teclaving
vessel, the inlet regulator assembly including a second inlet connector, a
inck@legnd outlet connector, and a regulator valve, said inlet regulator
assembly being installed at the second connection point to be in fluid :
commmurvicationd withe the insideand trenvegsetiruherein @abh Bftthre of the vessel
pressure vessel, the outlet regulator assembly, and the inlet regulator
s0 BESERIBIVIRY 2916 CIAVEBIE2ESFhe system of Claim 20, wherein the outlet

regulator assembly includes an outlet autoclave stem connected thereto
so tHAAIea AP PAYS HHBUGh e GUtRATEGHM I A SeiBly Hdhgey pass

thrgggtg%g ng. 22. The system of Claim 20, wherein the inlet regulator

1St conneciion
assembly includes an outlet autoclave stem connected thereto so that

ggeamtmyg RasfIRQuaR e tnlgL regulatar Assem iy, duing AUOGIAWING 1

through the second connection point;

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

mstalling an autoclave stem in the inlet regulator so that stcam may pass through the
inlet regulator assembly;

wherein the outlet regulator assembiy is removed from the vessel and the inlet

regulator assembly is removed from the vessel during autoclaving.

20, An autoclavable bucketless cleaning system comprising:

a vessel with an inside for storing fluid under pressure, the vessel including a relief
vaive, 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 fiuid 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
outiet 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

%)
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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 regulator valve,
said inlet regulator assembly being installed af the second connection point to be in fluid
commumnication with the inside of the vessel,

wherein each of the pressure vessel, the outlet regulator assembly, and the inlet
regulator assembly is auioclavable,

2L The system of Claim 20, wherein the outlet regulator assembly includes an

outlet autoclave stem connected therete so that steam may pass through the outlet regulator

assembly during awtoclaving,
22, The system of Claim 20, wherein the inlet regulator assembly includes an

outlet autoclave stem connected thereto so that steam may pass through the inlet regulator

assembly during autoclaving,
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