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(57) Abréegée/Abstract:

A sterilizer for sterilizing instruments and devices disposed therein. The sterilizer includes a vessel that has an inner wall and an
outer wall. The Inner wall defines a sterilization chamber. The outer wall Is spaced from the inner wall to define a cavity surrounding
the sterilization chamber. A heating element for vaporizing a fluid is disposed In a lower portion of the cavity. A fluid circuit is fluidly
connected to the vessel to convey fluid to the cavity, to convey steam from the cavity to the sterilization chamber and to exhaust
steam from the sterilization chamber. The fluid circuit includes a conduit that fluidly connects the sterilization chamber to the cavity.
A valve Is disposed In the conduit for controlling the flow of steam from the cavity to the sterilization chamber. A boiler pump Is
provided for conveying fluid to the cavity of the vessel.
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therein. The sterilizer includes a vessel that has an mner wall and an outer
wall. The mner wall defines a sterilization chamber. The outer wall is spaced
from the mner wall to define a cavity surrounding the sterilization chamber.
A heating element for vaporizing a tluid 1s disposed in a lower portion of the
cavity. A tluid circuit 1s tluidly connected to the vessel to convey tlud to the
cavity, to convey steam from the cavity to the sterilization chamber and to
exhaust steam from the sterilization chamber. The fluid circuit includes a
conduit that fluidly connects the sterilization chamber to the cavity. A valve
1s disposed in the conduit for controlling the flow of steam from the cavity to
the sterilization chamber. A boiler pump 1s provided for conveying fluid to
the cavity of the vessel.
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STEAM STERILIZER FOR STERILIZING INSTRUMENTS AND DEVICES

Field of the Invention
[0001] The present invention relates generally to sterilizers and, more particularly, to a
steam sterilizer for medical, dental, and surgical equipment and will be discussed with particular

reference thereto.

Background of the Invention

(0002] Steam sterilizers are widely used in hospitals, laboratories, and other facilities to
sterilize many types of items. A typical steam sterilizer includes a chamber to receive the items
to be sterilized and a steam jacket that surrounds the chamber. The steam sterilizer exposes the
items in the chamber to heated steam during a steam sterilization cycle.

[0003] The temperature and pressure of the steam must meet specific requirements
during critical phases of the steam sterilization cycle in order for the items to be sterilized. In
particular, the steam 1n the chamber must be maintained within a predetermined temperature
range(s) during critical phases of the steam sterilization cycle. If the temperature of the steam 1n
the chamber falls below the predetermined temperature range(s), the items in the steam sterilizer
may not be properly sterilized.

[0004] The steam jacket of the steam sterilizer 1s designed to maintain the temperature of
the steam in the chamber within the predetermined temperature range(s) during critical phases of
the steam sterilization cycle. The chamber and the steam jacket usually are supplied with steam
from a steam generator or from another source of steam in the facility. A typical steam generator
includes a boiler for vaporizing water to form steam. A plurality of conduits connects the boiler
to the chamber and to the steam jacket of the steam sterilizer.

[0005] In most instances, the boiler and the plurality of conduits are covered with
insulation. However, even the best insulation will allow some heat to be lost to the surrounding
environment. Heat loss from the boiler and from the plurality of conduits increases the risk that

the temperature in the chamber of the sterilizer will tall below the predetermined temperature

range(s) during critical phases of the steam sterilization cycle.
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[0006] The present invention provides a steam sterilizer wherein water 1s
vaporized 1in a steam jacket surrounding a chamber of the steam sterilizer fo more

efficiently heat the chamber and to reduce the likelihood that heat will be lost to the

swrrounding environment during a steam sterilization cycle.

Summary of the Invention

[0007] In accordance with a preferred embodiment of the present mnvention,
there is provided a steam sterilizer for sterilizing instruments and devices disposed
therein. The sterilizer includes a vessel that has an inner wall and an outer wall. The
inner wall defines a sterilization chamber. The outer wall is spaced from the inner wall
to define a cavity surrounding the sterilization chamber. A heating element for
vaporizing water is disposed in a lower portion of the cavity. A fluid circuit is fluidly
connected to the vessel to convey fluid to the cavity, to convey steam from the cavity
to the sterilization chamber and to exhaust steam from the sterilization chamber. The
fluid circuit includes a conduit that fluidly connects the sterilization chamber to the
‘cavity. A valve is disposed in the conduit for controlling the flow of steam from the
cavity to the sterilization chamber. A boiler pump is provided for conveying fluid to
the cavity of the vessel.

{0008] An advantage of the present invention i1s a steam sterilizer for

- sterilizing medical items and the like.

10009] Another advantage of the present invention is a steam sterilizer having
a cavity surrounding a chamber of the steam sterilizer.

10010] Another advantage of the present invention is a steam sterilizer as
described above having a heating element disposed within the cavity.

[0011] Another advantage of the present invention is a steam sterilizer as
described above wherein water is vaporized within the cavity surrounding the chamber
of the steam sterilizer.

[0012] Another advantage of the present invention is a steam sterilizer as
described above that reduces the likelihood of heat loss to the swrrounding
environment during critical phases of a steam sterilization cycle.

- [0013] These and other advantages will become apparent from the following

description of a preferred embodiment taken together with the accompanying

drawings and the appended claims.



CA 02849103 2014-03-18
WO 2013/052287 PCT/US2012/056472

Brief Description of the Drawings

[0014] The invention may take physical form in certain paris and arrangement
of parts, a preferred embodiment of which will be described in detaill in the

specification and illustrated in the accompanying drawings which form a part hereof,

and wherein:

[0015] FIG. 1 is a schematic view of a steam sterilizer according to the present
invention;

[0016] FIG. 2 is an enlarged, cross-sectional view showing a vessel of the

steam sterilizer and a water level and sight glass assembly of the steam sterilizer; and

10017] FIG. 3 is a schematic of a controller for the steam sterilizer shown in

F1G. 1.

Detailed D;escription of Preferred Embodiment
[0018] Referring now to the drawings wherein the showings are for the

purpose of illustrating a preferred embodiment of the invention only and not for the
purpose of limiting same, FIG. 1 shows a schematic view of steam sterilizer 10 for
sterilizing medical instruments and other items.

[0019] Sterilizer 10 includes a controller 12, schematically illustrated in FIG.
3, for controlling the operation of sterilizer 10. It is contemplated that sterilizer 10 may
be designed and configured to rest upon a table or countertop or to be mounted into a
seli-supporting frame.

{0020] As shown in FIG. 1, sterilizer 10 is basically comprised of a vessel 20
and a fluid circuit 150. Vessel 20 includes an inner wall 24, an outer wall 26, a first
end plate 32 and a second end plate 34. First end plate 32 is attached to one end of
inner wall 24 and outer wall 26. Second end plate 34 is attached to another end of
inner wall 24 and outer wall 26. Inner wall 24, first end plate 32 and second end plate
34 define a sterilization chamber 22 therebetween. Outer wall 26 is spaced from inner
ﬂvfaﬁ 24 such that inner wall 24, outer wall 26, first end plate 32 and second end plate
34 define an annular cavity 28 surrounding the periphery of sterilization chamber 22
(see FIG. 2). An opening 36 is formed in first end plate 32 to define an access to

sterilization chamber 22.
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[0021] A door 42 is mounted to first end plate 32 and is movable between an
open position allowing access to chamber 22 and a closed positioned 1solafing
chamber 22 from the surrounding environment. In the embodiment shown, door 42
and opening 36 are generally rectangular in shape. .
[0022] A slot 92 is formed in the surface of first end plate 32 to extend around
the periphery of opening 36. Slot 92 is dimensioned to receive a seal element 94. Seal
element 94 is described in detail in U.S. Patent Application No. 12/414,176,
incorporated herein by reference. A channel 96 extends through the bottom of first end
plate 32 and communicates with the bottom of slot 92.

[0023} A sensor 38 is disposed in a lower portion of sterilization chamber 22.
Sensor 38 provides an indication of whether there is water in the lower portion of
sterilization chamber 22,

{0024] A sensor 44 is associated with door 42 to provide an indication of
whether door 42 is in the open position or the closed position. In the embodiment
shown, sensor 44 is a proximity sensor that is disposed outside sterilization chamber
22 adjacent to or near opening 30.

[0025] A heating element 46 is disposed in a lower porfion of cavity 28. In the
embodiment shown, heating element 46 extends through a lower portion of second end
plate 34 of vessel 20. Heating element 46 is operable to heat waier disposed 1n the
lower portion of cavity 28. Heating element 46 is controllable by controller 12. In the
embodiment shown, heating element 46 is a resistive heating element.

[0026} As shown in FIG. 2, a water level and sight glass assembly 50 1s
attached to outer wall 26 of vessel 20. Water level and sight glass assembly 50
includes a housing 54 and a sight class 72. Housing 54 defines an internal cavity 56.
Three (3) level sensors 58a, 58b, 58c are disposed within internal cavity 56. Level
sensors 58a, 58b, 58c provide signals to controller 12 indicative of the level of water
1n internal cavity 56. Level sensor 58a is disposed near a top of cavity 56. Level sensor
58c is disposed near a bottom of cavity 56. Level sensor 58b i1s disposed midway
between level sensor 58a and level sensor 58c. In the embodiment shown, each level
sensor 58a, 58b, 58c¢ is a capacitive-type sensor that provides a signal indicative of the
presence or absence of water at a discrete level in mnternal cavity 56.

[0027] A conduit 62 is connected at one end to an upper portion of cavity 28 1n

vessel 20 and at another end to an upper portion of cavity 56 in housing 54. A conduit
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64 is connected at one end to the lower portion of cavity 28 in vessel 20 at another end
to a lower portion of cavity 56 in housing 54.
[0028] Sight glass 72 defines a cavity 76. Sight glass 72 includes at least one
transparent wall for allowing a user to view the level of water within cavity 76.
[0029] A conduit 66 is connected at one end to the upper portion of cavity 56
in housing 54 and at another end to an upper portion of cavity 76 in sight glass 72. A
valve 68 is disposed in conduit 66 to isolate cavity 76 in sight glass 72 for
maintenance. Valve 68 is a manual valve. A conduit 82 is connected at one end to
cavity 76 in sight glass 72 and at another end to a drain. A valve 84 is disposed 1n
conduit 82 to drain cavity 76 in sight glass 72 for maintenance. Valve 84 is a manual
valve.
[0030] A conduit 86 is connected at one end to the lower portion of cavity 56
- in housing 54 and at another end to conduit 82. Conduit 86 is connected to conduit 82
at a location between valve 84 and sight glass 72. A valve 88 is disposed 1n conduit 86
to isolate cavity 76 in sight glass 72 for maintenance. Valve 88 is a manual valve.
{0031] Referring now to FIG. 1, a conduit 116 is connected at one end to outer
wall 26 to provide fluid communication with the upper portion of cavity 28. A relief
valve 118 is disposed at another end of conduit 116. Relief valve 118 is operable to
allow fluid above a predetermined pressure o vent from cavity 28. A branch conduit
116a extends from conduit 116. A pressure gauge 122 is disposed at an end of branch
conduit 116a. Pressure gauge 122 provides a visual indication of the pressure in cavity
28.
[0032] A conduit 124 fluidly communicates with sterilization chamber 22. In
the embodiment shown, conduit 124 extends through outer wall 26 and is connected at
one end to inner wall 24. A pressure sensor 126 is disposed at another end of conduit
124. Pressure sensor 126 provides a signal to controller 12 indicative of the pressure
within sterilization chamber 22. A branch conduit 124a extends from conduit 124. A
pressure gauge 128 is disposed at an end of branch conduit 124a. Pressure gauge 128
provides a visual indication of the pressure in sterilization chamber 22.
[0033] A temperature sensor 132 is fluidly connected to cavity 28.
Temperature sensor 132 provides a signal to controller 12 indicative of the
temperature in cavity 28. In the embodiment shown, a conduit is provided to flmdly

connect temperature sensor 132 to the upper portion of cavity 28.
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[0034] Fiuid circuit 150 of sterilizer 10 is provided for conveying fluid to and
from vessel 20. Fluid circuit 150 includes a water inlet assembly 160, a steam/air
supply assembly 180, a drain assembly 220 and a cooling assembly 250.

[0035] Water inlet assembly 160 connects vessel 20 to a source of water.
Water inlet assembly 160 is generally comprised of an inlet line 162, an inlet valve
164, a boiler pump 172 and a heat exchanger 174.

[0036] Inlet line 162 extends from a source of water to outer wall 26 to
connect the source of water to the lower portion of cavity 28. In the embodiment
shown, the source of water provides de-ionized water at a pressure of between about

10 psig to about 50 psig and at a temperature of at least 140 °F.
[0037] Inlet valve 164 is disposed within inlet line 162 to control the flow of

water into sterilizer 10. In the embodiment shown, inlet valve 164 is a manual valve
that allows an operator to manually confrol the flow of water into sterilizer 10. A
pressure sensor 166 is disposed in inlet line 162 at a location downsircam of 1niet
valve 164, Pressure sensor 166 provides a signal to controller 12 indicative of the
pressure of water in inlet line 162. A valve 168 is disposed in inlet line 162 at a
location downstream of pressure sensor 166. Valve 168 is operable to control the flow
of fluid into sterilizer 10. Valve 168 is controllable by controller 12.
[0038] Boiler pump 172 is disposed in inlet line 162. Boiler pump 172 is
designed to provide water to sterilizer 10 at a predetermined pressure and flow rate.
Boiler pump 172 is controllable by controller 12.
[0039] A portion of inlet line 162 extends through heat exchanger 174. A
check valve 176 is disposed in inlet line 162 at a location between boiler pump 172
and heat exchanger 174. Check valve 176 is designed to restrict fluid from flowing
from heat exchanger 174 to boiler pump 172.
[0040] Steam/air supply assembly 180 is provided for conveying steam from
cavity 28 to sterilization chamber 22 and slot 92 and for conveying air to sterilization
chamber 22. Assembly 180 is generally comprised of a chamber supply line 182, a
seal supply line 198, a vent line 192 and valves 186, 196, 202 and filter 194.
[0041] A first end of chamber supply line 182 is connected to the upper
portion of cavity 28. In the embodiment shown, the first end of chamber supply line
- 182 1s coﬁnected to an upper portion of outer wall 26. A second end of chamber

supply line 182 is connected to the upper portion of sterilization chamber 22. In the
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embodiment shown, the second end of chamber supply line 182 extends through outer
wall 26 and is connected to the upper portion of inner wall 24. A plate 184 1s located
in sterilization chamber 22 immediately adjacent to the location where the second end
of chamber supply line 182 is connected to the upper portion of inner wall 24.
[0042] Valve 186 is disposed in chamber supply line 182. Valve 180 1s
operable to control the flow of fluid therethrough. Valve 186 is controllable by
controtler 12.
[0043] Vent line 192 is connected to chamber supply line 182 between valve
186 and the second end of chamber supply line 182. One end of vent line 192
communicates with a source of air. Filter 194 is provided in vent line 192 to filter air
flowing through vent line 192. Valve 196 is disposed downstream of filter 194. Valve
196 is operable to control the flow of air through vent line 192. Valve 196 1s
controllable by controller 12.
[0044] Seal supply line 198 provides steam from cavity 28 to slot 92. One end
of seal supply line 198 is connected to chamber supply line 182 at a location between
the first end of..chamber supply line 182 and valve 186. A second end of seal supply
line 198 is connected to channel 96 1n first end plate 32.
£0045] Valve 202 is disposed in seal supply line 198. Valve 202 is operable to
control the flow of fluid therefhrough. Valve 202 is controllable by controller 12.
[0046] Drain assembly 220 is connected to sterilization chamber 22 and
steam/air supply assembly 180 for draining fluid from chamber 22 and slot 92. Dram
assembly 220 is generally comprised of a line 204, a first conduit 222, a second
conduit 232, a drain tank 242, a heat exchanger 234 and a vacuum pump 230.
[0047] A first end of line 204 is connected to seal supply line 198 at a location
between valve 202 and the second end of seal supply line 198. A second end of line
204 1s connected to a lower portion of sterilization chamber 22. In the embodiment
shown, the second end of line 2'04 extends through outer wall 26 and is connected to

the lower portion of mnner wall 24.

[0048] Valve 206 is disposed in line 204. Valve 206 1s operaBle to control the
flow of fluid therethrough. Valve 206 is controllable by controller 12.
[0049] Valve 208 is disposed in line 204 between valve 206 and the second

end of line 204. Valve 208 is operable to control the flow of fluid therethrough. Valve
208 1s controllable by controller 12.
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[0050] A restrictor 212 is disposed in line 204 between valve 206 and the first
end of line 204. Restrictor 212 is provided to control the rate that fluid may flow
therethrough.
[0051] A temperature sensor 214 is connected to line 204 at a location between
valve 208 and the second end of line 204. Temperature sensor 214 provides a signal to
controller 12 indicative of the temperature of the fluid flowing along that portion of
line 204.
[0052] First conduit 222 extends from line 204 to drain tank 242, In particular,
one end of first conduit 222 is connected to line 204 at a location between valve 2038
and the second end of line 204, A portion of first conduit 222 extends through heat
exchanger 174.
[0053] A valve 224 is disposed in first conduit 222 at location between the end
of first conduit 222 that is connected to line 204 and the portion of first conduit 222
 that passes through heat exchanger 174. Valve 224 is operable to control the tlow of
fluid through first conduit 222. Valve 224 is controliablie by controller 12.
[0054] A flow restrictor 226 is disposed in first conduit 222 to control the rate
that fluid may flow through first conduit 222. Flow restrictor 226 is disposed between
valve 224 and heat exchanger 174.
[0055] Second conduit 232 of drain aséembly 220 extends from line 204 to
drain tank 242. In particular, one end of second conduit 232 is connected to line 204 at
a location between valve 206 and valve 208. A portion of second conduit 232 extends
through heat exchanger 234.
[0056] Vacuum pump 236 is disposed in second conduit 232 at a location
between heat exchanger 234 and tank 242. Vacuum pump 236 is oﬁerabie to draw
fluid from the portion of second conduit 232 upstream of vacuum pump 236 and to
exhaust the fluid into tank 242. Vacuum pump 236 is controllable by controller 12.
[0057] A line 244 extends from an upper portion of drain tank 242 to a drain
(not shown). A temperature sensor 246 is aftached to dfain tank 242, Temperature
sensor 246 provides a signal to controller 12 indicative of the temperature of the fimd
in drain tank 242.
[0058] Cooling assembly 250 is connected to drain assembly 220 for cooling
fluid conveved along second conduit 232 of drain assembly 220. Cooling assembly
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250 1s generally comprised of a line 252, a valve 254, a conduit ‘256 and a bypass
conduit 260.

[0059] Line 252 is connected at one end to source of cooling fluid and at
another end to second conduit 232 of drain assembly 220 at a location between
vacuum pump 236 and tank 242. In the embodiment shown, the source of cooling
fluid provides water at 20-50 psig, 15 gallons per minute at a temperature of about 70°
F. A portion of line 252 extends through heat exchanger 234.

[0060] Valve 254 is disposed in line 252 to control the flow of cooling fluid
therethrough. In the embodiment shown, valve 254 is a manual valve that allows an
operator to manually control the flow of fluid through line 252.

10061] Conduit 256 extends between line 252 and vacuum pump 236. A valve
258 is disposed in conduit 256 to control the flow of cooling fluid along conduit 256.
A flow restrictor 262 is disposed in conduit 256 at a location between valve 258 and
vacuum pump 236. Flow restrictor 262 1s designed to control the rate that cooling fluid
may flow along conduit 256 and to vacuum pump 236.

[0062] A valve 264 is disposed in line 252 at a location between conduit 256
and heat exchanger 234. Valve 264 is operable to control the flow of cooling fluid
therethrough, Valve 264 is controllable by controller 12.

[0063] Bypass conduit 266 is attached to line 252 to bypass valve 264. In
particular, the first end of bypass conduit 266 is connected to line 252 at a location
between valve 264 and the location where conduit 256 is connected to line 252, The
second end of bypass conduit 266 is connected to line 252 at a location between valve
264 and heat exchanger 234.

[0064] A valve 268 is disposed in bypass conduit 266 to conirol the tlow of
fluid along bypass conduit 266. Valve 268 is controllable by controller 12. A flow
restrictor 272 is disposed in bypass conduit 266 at a location between bypass valve
268 and the second end of bypass conduit 262. Flow restrictor 272 is provided to
control the rate that fluid that may flow along bypass conduit 266.

[0065] A conduit 274 is connected to line 252 at a location befween valve 264
and the location wherein the first end of bypass conduit 266 is connected to line 252,
A pressure sensor 276 is disposed at an end of conduit 274. Pressure sensor 270

provides a signal to controller 12 indicative of the pressure of fluid in conduit 274. A
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flow restrictor 278 is disposed in conduit 274. Flow restrictor 278 1s provided to
restrict the amount of cooling fluid that may flow along condut 274.

[0066] As illustrated schematically in FIG. 3, controller 12 communicates with
sensors 38, 44, level sensors 58a, 58b, 58c, pressure sensors 126, 166, 276 and
temperature sensors 132, 214, 246. Controller 12 is connected to valves 168, 186, 196,
202, 206, 208, 224, 258, 264, 268 to control the position of the aforementioned valves.
Controller 12 is connected fo heating element 46, boiler pump 172 and vacuum pump
236 to control the operation thercof, as described below.

$0067] Prior to initializing a sterilization cycle, valve 164 is in the open
position and controller 12 initiates the filling of cavity 28 by causing valve 168 to
move to the open position such that water may flow to boiler pump 172. Controller 12
then energizes boiler pump 172 so that pressurized water is conveyed through heat
exchanger 174 and into a lower portion of cavity 28. As water fills cavity 28, water
also fills cavities 56, 76 of water level and sight glass assembly 50. The ievel of water
in cavity 56, 76 of water level and sight glass assembly 50 will be similar to the level
of water in cavity 28. The water continues to fill cavity 28 until the level of the water
in cavity 56, as determined by level switches 58a, 58b, 58c, reaches a predetermined
“fill” level. Controller 12 then de-energizes boiler pump 172 and causes valve 168 to
move to the closed position so that water ceases to flow into cavity 28.

[0068] Coniroller 12 is programmed to continuously meonitor level sensors
58a, 58b, 58c. In this respect, if the water level in cavity 56 of water level and sight
glass assembly 50, i.e., essentially the water level in cavity 28, drops to below a
predetermined level, level sensors 58a, 58b, 58¢ will provide a signal to controller 12
that indicates such an event. Controller 12 then will energize boiler pump 172 and
move valve 168 to the open position thereby allowing water to enter cavity 28 and
water level and sight glass assembly 50. When a desired water level 1s reached within
cavity 56, as determined by level sensors 58a, 58b, 58c¢, controller 12 de-energizes
boiler pump 172 and causes valve 168 to move back to the closed position so that
water ceases to fill cavity 28.

[0069] After the level of water in cavity 28 is at the desired “fill” level,
controller 12 will initiate a steam generation phase. Controller 12 energizes heating
element 46 so that the water in the lower portion of cavity 28 is heated and vaporized

to produce steam. To prevent cavity 28 from becoming over pressurized, reliet valve
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118 is designed to move to an open position when the pressure in cavity 28 exceeds a
predetermined maximum pressure to vent steam from cavity 28. Cavity 28 1s
maintained with pressurized steam regardless of whether a sterilization cycle 1s being
performed. Cavity 28 is designed to be emptied once a day to flush contaminates and
sediment therefrom. Thereafter, cavity 28 is refilled with water and steam 1s generated
within cavity 28 in preparation for a sterilization cycle.
[0070] Referring now to FIGS. 1-2, the operation of sterilizer 10 shall now be
described with reference to sterilizing items disposed in chamber 22. Prior to initiating
a sterilization cycle, a user opens door 42 and inserts medical instruments and/or
devices to be sterilized into sterilization chamber 22. The user then closes door 42.
Sensor 44 provides a signal to controller 12 indicative of whether door 42 1s 1n the
closed position. Once controller 12 determines that door 42 is in the closed position,
controller 12 causes valve 202 to move to the open position such that steam is
conveyed from cavity 28 to the cavity defined between seal element 94 and slot 92.
The pressurized steam causes seal element 94 to sealingly engage door 42 thereby
sealing sterilization chamber 22 from the surroundin ¢ environment. Controller 12 then
controls sterilizer 10 through a sterilization cycle. Prior to the initiation of the
sterilization cycle, manual valve 254 is in an open position and controller 12 causes
valves 168, 186, 196, 202, 206, 208, 224, 258, 264 and 268 to be in a closed position.
Controller 12 also causes vacuum pump 236 to be de-energized.
[0071] Controller 12 initiates the evacuation of air from chamber 22 by
causing valves 208, 258 to move to the open position and energizing vacuum pump
236. Vacuum pump 236 draws air from sterilization chamber 22, through a portion of
Jline 204 and through second conduit 232. Vacuum pump 236 then exhausts the air
‘through second conduit 232 and into drain tank 242. Vacuum pump 236 continues to
draw air out of sterilization chamber 22 until the pressure within sterilization chamber
22, as measured by pressure sensor 126, is at a desired pressure. Controller 12 then de-
energizes vacuum pump 236 and causes valves 208, 258 to move to the closed
position. '
[0072] Once the pressure in sterilization chamber 22 is at the desired pressure,
controller 12 causes valve 186 in chamber supply line 182 to move to the open
position thereby allowing steam to be conveyed from cavity 28, through chamber

supply line 182 and into sterilization chamber 22. According to the present invention
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chamber supply line 182 is designed to be as short as possible to limit the amount of
heat ioss to the surrounding environment.

[0073] Controller 12 is programmed such that steam continues to fill chamber
22 until the pressure in chamber 22, as measured by pressure sensor 126, 1s at a
predetermined pressure. During the steam sterilization cycle, controller 12 controls
valve 224 so that a desired amount of steam may be vented from sterilization chamber
22 during the steam stenlization cycié. In this respect, temperature sensor 214 1n line
204 provides a signal to controiler 12 indicative of the temperature of the steam in
sterilization chamber 22. The pressurized steam within chamber 22 is maintained at a
predetermined temperature for a predetermined period of time sufficient to sterilize
instruments and/or devices within chamber 22. Sensor 38 provides a signal to
controller 12 indicative of whether there is water in the lower portion of sterilization
chamber 22. If sensor 38 detects water in the lower portion of sterilization chamber
22, controller 12 will sound an alarm and abort the steam sterihization cycle.

- [0074] Throughout the steam sterilization cycle, the pressure sensors and
temperature sensors monitor the operational conditions of sterilizer 10 to ensure
proper functioning thereof. Once the steam sterilization cycle is complete, controller
12 causes valve 186 to move to the closed position. Controller 12 then causes valve
208 1n line 204 to move to the open position.

[0075] Controller 12 initiates the removal of steam from chamber 22 by
energizing vacuum pump 236 and causing valve 258 to move to the open position.
Vacuum pump 236 draws steam from chamber 22 and exhausts the steam through
second conduit 232 and into drain tank 242. Valve 258 allows cooling fluid to flow to
the head of vacuum pump 236 to cool vacuum pump 236.

[0076} Controller also controls valves 264, 268 such that cooling fluid may be
conveyed through heat exchanger 234, The amount of cooling fluid required 1s
determined based on the amount of cooling fluid needed to cause the steam drawn
from chamber 22 to condense to water. Afier the stecam 1s withdrawn from chamber
22, pump 236 continues to run to draw a vacuum on chamber 22 to assist in removing
moisture therefrom.

{0077] After a vacuum is drawn on chamber 22, controller 12 de-energizes
vacuum pump 236 and causes valve 208 to move to the closed position. Controller 12

then causes valve 196 to move to the open position such that air is drawn into chamber
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22. In particular, air is drawn through vent line 192, through filter 194 and mto
chamber 22. The incoming air is conveyed through filter 194 so that only filtered air 1s
allowed to replace the steam that is drawn from chamber 22. In this respect, filter 194
prevents contamination from entering chamber 22. '

[0078] After the pressure within sterilization chamber 22 reaches a
predetermined pressure, controller 12 causes valves 200, 258, 264, 268 to move to an
open position and energizes vacuum pump 236. Steam in the cavity defined between
scal element 94 and slot 92 1s then drawn through seal supply line 198, through a
portion of line 204 and through second conduit 232 to vacuum pump 236. Vacuum
pump 236 exhausts the steam through second conduit 232 and into drain fank 242. As
the steam is withdrawn from the cavity defined between seal element 94 and slot 92,
seal clement 94 disengages from door 42. Once seal element 94 disengages from door
42, controller 12 de-encrgizes vacuum pump 236 and causes valves 200, 258, 264, 268
to move to the closed position. Controller 12 then allows the user access to chamber
22 to remove the instruments and/or devices disposed therein.

[0079] As described in detail above, the present invention provides a steam
sterilizer wherein a heating element is disposed in a cavity surrounding a sterilization
chamber. The heating element is provided to vaporize water within the cavity to
produce steam. A portion of the heat generated by the heating element 1s conducted
into the sterilization chamber. In this respect, the present invention provides a steam
sterilizer that makes efficient use of energy during a steam sterilization cycle.

[0080] The foregoing description is a specific embodiment of the present
invention. It should be appreciated that this embodiment is described for purposes of
illustration only, and that numerous alterations and modifications may be practiced by
those skilled in the art without departing from the spirit and scope of the invention. It
is intended that all such modifications and alterations be included insofar as they come

within the scope of the invention as claimed or the equivalents thereof.
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CLAIMS:

. A steam sterilizer for sterilizing instruments and devices, said sterilizer
comprised of:

a vessel having an inner wall and an outer wall, said inner wall defining a
sterilization chamber, said outer wall spaced from said inner wall to define a cavity
surrounding said sterilization chamber;

a heating element disposed in a lower portion of said cavity, said heating element
for vaporizing fluid 1n said cavity; and

a fluid circuit connected to said vessel, said fluid circuit for conveying tluid to
said cavity, for conveying steam from said cavity to said sterilization chamber and for
exhausting steam from said sterilization chamber, said fluid circuit including:

a conduit fluidly connecting said sterilization chamber to said cavity,

a valve disposed in said conduit for controlling the flow of steam from
said cavity to said sterilization chamber,

a boiler pump for conveying a fluid to said cavity of said vessel,

a heat exchanger,

a first line for draining steam from said sterilization chamber, a portion of
said first line extending through said heat exchanger, and

a second line fluidly connecting said boiler pump to said cavity, a portion
of said second line extending through said heat exchanger wherein heat 1s

transferred between steam 1n said first line and fluid in said second line.

2. A steam sterilizer as defined 1n claim 1, wherein said fluid in said second

line 1s a cooling fluid.

3. A steam sterilizer as defined in claim 1, wherein said fluid circuit further
COMprises:

a vacuum pump for removing steam from said sterilization chamber.
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4. A steam sterilizer as defined in claim 1, wherein said fluid circuit further
COMPprises:

a line for conveying steam from said cavity to a seal assembly disposed 1n

said vessel, said line fluidly connected at one end to said cavity and at another end

to said seal assembly.
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