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and control systems. Water Is supplied to the first bore (12) by the sterilizer piping system, and electricity is supplied to the heating
elements by the sterilizer power supply. The heating elements (15) convert the electricity to heat, which transfers via the metal block
(11) to the first bore (12) where the heat rapidly bolls the water contained therein in what is essentially a flash vaporization process.
An overtemperature device protects the system should the heaters be energized without sufficient water in the block. A safety valve
exists between the block and the sterilizer chamber to protect the block and the chamber from overpressure conditions. The block
and piping are properly insulated to prevent heat loss to the atmosphere and injury to persons operating the sterilizer.



CA 02223457 1997-12-04

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(51) International Patent Classification 6 :
F22B 1/28, A61L 2/06

(11) International Publication Number: WO 96/41099
Al

(43) International Publication Date: 19 December 1996 (19.12.96)

(21) International Application Number: PCT/US96/07815 | (81) Designated States: CA, JP, European patent (AT, BE, CH, DE,
DK, ES, F1, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

(22) International Filing Date: 28 May 1996 (28.05.96)

Published
(30) Priority Data: With international search report.
08/485,736 7 June 1995 (07.06.95) US Before the expiration of the time limit for amending the

claims and to be republished in the event of the receipt of
amendments.

(71) Applicant: AMERICAN STERILIZER COMPANY [US/US];
2424 West 23rd Street, Erie, PA 16514 (US).

(72) Inventors: ZELINA, Francis; 707 Culbertson Drive, Lake City,
PA 16423 (US). NAPIERKOWSKI, Susan: 1821 West 37th
Street, Erie, PA 16508 (US).

(74) Agents: ARNDT, Barbara, E. et al.; Jones, Day, Reavis &
Pogue, North Point, 901 Lakeside Avenue, Cleveland, OH
44114 (US).

(54) Title: INTEGRAL FLASH STEAM GENERATOR

(57) Abstract

The present invention is a flash steam generator to be used as an integral 1001 B

Ty e ——

component of a steam sterilizer. The generator comprises a metal block (11) having a
first bore (12) drilled lengthwise through the metal block. Surrounding the first bore is
a plurality of additional heater bores (14) in which heating elements (15) are inserted.

The generator is integral to the sterilizer piping and control systems. Water is supplied 14 Yy {4
to the first bore (12) by the sterilizer piping system, and electricity is supplied to the 'yﬂf
heating elements by the sterilizer power supply. The heating elements (15) convert the 15 é: f
electricity to heat, which transfers via the metal block (11) to the first bore (12) where the /‘;aé
heat rapidly boils the water contained therein in what is essentially a flash vaporization 13 r’/‘.p’-j'{‘
process. An overtemperature device protects the system should the heaters be energized r
without sufficient water in the block. A safety valve exists between the block and the m— '“!!
sterilizer chamber to protect the block and the chamber from overpressure conditions.
The block and piping are properly insulated to prevent heat loss to the atmosphere and g me—
Injury to persons operating the sterilizer. !
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INTEGRAL FLASH STEAM GENERATOR
Fleld of Invention
This invention relates generally to a
Steam generator that quickly provides steam to a

5 device requiring steam under pressure and that is
integral with, but external to, the device. More

particularly this invention relates to a flash steam
generator integrated into a medical device
sterilizer but not disposed within the sterilizer
10 chamber.
Background of Invention
This invention relates to a steam
generator for use in conjunction with a device, such
as a medical device steam sterilizer, that requires
15 a supply of pressurized steam. The generator and
the device are integrated into a single unit so that
the generator supplies steam directly to the portion

of the device requiring the steam. When integrated
with a steam sterilizer the generator supplies steam
20 directly to the sterilizer jacket or chamber.

Certain types of devices, such as steam
sterilizers, require pressurized steam for their
operation. Some of these devices create steam by
boiling water inside a chamber within the device,

25 such as a sterilizer chamber, using an immersion
heater. An immersion heater essentially is a large
heating element usually located over the bottom
surface of the chamber. An immersion heater has
several disadvantages, however.

30 An immersion heater can be a relatively
large piece of equipment. It works best when its
wattage can be spread out over a large heating
element surface area. This keeps the watt density
low and extends the life of the heating element.

35 This large heating element surface area, however,
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requires a lot of space and greatly increases the
size of the steam generator and of the overall
device when the generator is within the device.

An immersion heater also must have its
heating element completely immersed in water. To
remain immersed the large heating element thus
requires a large volume of water -- a much larger
volume of water than the sterilizer needs to
complete a sterilization cycle. This large volume
of water must be disposed of at the end of each
pressure pulse during a sterilization cycle,
including at the end the entire sterilization cycle.
Unified plumbing codes require that the water be
cooled in a heat exchanger or mixed with cooling
water before disposing it down a building drain.
Also, a large volume of heated water requires a
proportionately large amount of cooling water. Thus
the disposal process consumes a substantial amount
of water. Furthermore, due to the significant
amount of chamber water required, an immersion
heater used with a sterilizer increases the total
length of the sterilization cycle because of the
time required at the start of the cycle to bring the
large volume of sterilizer chamber water up to
bolling temperature to start generating steam.

An lmmersion heater also is prone to
several service and reliability problems. The
heater is prone to leaks where the heating element
passes through the wall of the sterilizer chamber.
The overtemperature protection device for the heater
also must be inside the chamber, immersed in water
Or steam, and, therefore, its connections also must
pass through the chamber wall creating additional
potential leakage points. In addition, scale or
mineral deposits build up on the heating element

PCT/US96/07815
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surface, reducing the heat transfter efficiency and heater
life.

In contrast to using an immersion heater within a
device, steam may be provided from a stand-alone boiler to the
device requiring pressurized steam, such as a steam
sterilizer. A gstand-alone boiler is more costly than an
immersion heater built into a device because 1t must be
purchased as an entirely separate component from the device.
Tn addition, a stand-alone boiler generally uses an immersion
heater to produce steam, and, therefore, is prone to the same
problems associated with that type of heater. In particular,
+he stand-alone boiler also requires time-consuming flushing
procedures to clear mineral deposits that build up inside the
boiler chamber.

Other types of steam generators include those
described in WO 83/02992 and FR-A-2 306400. Particularly, WO
83/02992 teaches a steam generator for small size dishwashers
and disinfection apparatus constructed of an elongated body
having a first water passageway. Electric resistance elements
are positioned beneath the first water passageway and two
radial passageways extend from the first passageway and out of
the body. FR-A-2306 400 teaches an elongated horizontal body
including a primary steam chamber and several adjacent heating
olements. Water enters the top of the steam chamber radially
through a feed tube and exits axially through a second tube.

The present invention provides a flash steam
generator that 1is integral with a medical device steam
sterilizer or other device requiring pressurized steam. Thus,
it is less costly than a stand-alone boiler. In addition, 1in
contrast to current steam sterilizers and stand-alone bollers,
the steam generator of the present invention does not use an
immersion heater to produce steam. The heating mechanism used
in the present invention requires substantially less water,
which decreases the sterilization cycle time and provides
casier and more efficient water disposal. Furthermore, unlike

an immersion heater, the heating mechanism of the present

AMENDED SHEET
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invention is not prone to leaks or the build up of scale or

mineral deposits.

summary of the Invention
The present invention relates to a sterilizer having

an electrical power supply, a pressurized sterilization
chamber, and a piping system in fluid connection with an
external water supply and in fluid connection with the
sterilization chamber. The sterilizer is characterized 1in
that a flash steam generator is provided. The flash steam
generator is comprised of a vertically elongated block of

. metal having a first bore extending vertically through the

entire block and in fluid communication with the piping system
at a lower end of the bore and at an upper end of the bore
with the piping system to the sterilization chamber to supply
steam thereto. A plurality of heater bores extend vertically
through the block of metal, surrounding first bore and in
+hermal communication with the first bore. Each heater bore

includes a first bore end and a second bore end, and a
plurality of heating elements are mounted in the heater bores

in thermal communication with the metal block.
Preferably, the sterilizer is further characterized

in that the metal block comprises carbon steel. Furthermore,
the sterilizer may also be characterized in that the metal
block is elongated into a rectangular shaped block which 1is
vertically positioned. More preferably, the sterilizer 1is
further characterized in that the first bore is centrally
located relative to the heater bores, and the heater bores
extend through the metal block substantially parallel to the
first bore.

Furthermore, the sterilizer may be characterized in
that the metal block contains four heater bores and four
heating elements, one in each corner of saild rectangular
shaped block. In addition, the sterilizer 1s characterized in
that the metal block includes an over temperature device
mounted on its side to protect the metal block from excess

temperature conditions. Furthermore, the sterilizer 1is

characterized in that the generator 1includes a pressure

AMENDED SHEFT
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release valve mounted above the metal block to protect the metal block from

excess pressure conditions.

The invention Is also a method of generating steam characterized by

feeding water to a first end of a vertical bore extending through an entire

length of a block of metal. Electrical power is applied to a plurality of heating

elements mounted in heater bores generally surrounding the first bore and

in thermal communication with the first bore resulting in heating of the block
of metal above a boiling temperature of the water, converting the water to
steam in the first bore, and drying the steam as it moves along the first bore.
Finally, the generated steam is provided from a second end of the vertical
bore to the sterilization chamber.

Accordingly, there is provided a flash steam generator connected with

a piping system in fluid connection with an external water supply and in fluid
connection with a sterilization chamber, the flash steam generator
comprising.

a vertically elongated block of metal having a first bore extending
vertically through the entire block and in fluid communication with the
piping system at a lower end of the first bore for supplying water thereto
and at an upper end of the first bore with the piping system for supplying
steam to the sterilization chamber, a plurality of heater bores extending
vertically through the block of metal, surrounding the first bore and in
thermal communication with the first bore, each said heater bore having
a first heater bore end and a second heater bore end; and

a plurality of heating elements in electrical connection with a power
supply and mounted in the heater bores in thermal communication with
the metal block, each heater element being mounted at the first heater
bore end of a respective one of the heater bores and extending through
the heater bore toward the second heater bore end of each heater bore.

There is further provided a generator for providing a vaporized fluid

substantially immediately to a device requiring pressurized vapor and said
generator being integral with a plurality of fluid conduits, said generator

comprising:
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a main body consisting essentially of a metal block having a fluid
passage forming a vaporization chamber, said fluid passage extending
from a first end to a second end of said metal block to form a fluid
connection with said fluid conduits; and

a heater element in said block being thermally adjacent but not in
contact with said fluid passage;

whereby said fluid passage is controllably fed with a fluid from one of
said fluid conduits, and heat is controllably thermally transferred from said
heater element to said fluid in said fluid passage thereby vaporizing said
fluid, and said vaporized fluid is transferred under pressure from said fluid
passage through another of said fluid conduits to said device.

There is further provided a system for sterilizing objects using

pressurized steam comprising:

a sterilizer having a sterilization chamber, and having a piping system
in fluid connection with an external water supply and in fluid connection
with the sterilization chamber; and having an electrical power supply; and

a flash steam generator integral with the piping system and electrical
power supply of the sterilizer comprising a block of metal having a first
bore extending through the entire block and in fluid connection with the
sterilizer piping system, and a plurality of heater bores in thermal
connection with the first bore, each of said heater bores having a first
heater bore end and a second heater bore end; and a plurality of heating
elements in electrical connection with the sterilizer power supply and in
thermal connection with the heater bores, one each being mounted at the
first heater bore end of each heater bore and extending through each
heater bore toward the second heater bore end of each heater bore.

Brief Description of the Drawings
FIG. 1 is a side view of the integral flash steam generator of the

present invention, with partial cut-away view showing internal features.

FIG. 2 is a bottom view of the generator shown In FIG. 1.
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FIG. 3 is a schematic drawing of the flash steam generator of the
present invention integrated into a sterilizer system.

Detailed Description of the Invention
Referring now by reference numerails in the drawings, a preferred

embodiment of the flash steam generator of the present invention is
indicated generally by reference numeral 10. The generator comprises a
block of metal 11, preferably carbon steel, although other heat-transferring
metals may be used. The metal block 11 is mounted on the side of a steam
sterilizer. The precise shape and dimensions may vary depending upon the
sterilizer, and the block may be sized and shaped to fit any common steam
sterilizer orto accommodate any common heating elements. Preferably, the
metal block is elongated into a rectangular prism and mounted vertically on
the side of the sterilizer, although other shapes such as square blocks and
cylinders may be used.

A first bore 12, preferably cylindrical in shape, is drilled through the
entire length of the center of the metal block 11. As further described below,
the first bore provides a chamber for receiving water 13 to be converted to
steam. The first bore is sized to receive a volume of water that is sufficiently
small to be vaporized rapidly in what amounts to essentially a flash
vaporization process.

In addition to the first bore 12 are a plurality of heater bores 14,
preferably drilled lengthwise through the metal biock substantially parallei to
the first bore. In the preferred embodiment, each heater bore 14 has a first
bore end at the bottom of the metal block and a second bore end toward the
top of the metal block. The heater bores 14 should extend at least
substantially the entire length of the meal block, and preferably should
extend through the entire metal block, to permit easier access to the heater
bores for maintenance purposes. The heater bores 14 are sized to receive
a heating element 15. Electric cartridge heaters are particularly appropriate
for use as the heating element in this device because they are commonly

elongated and thin so that each heating element can be inserted into a
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heater bore and extend from the first bore end substantiaily to the second
bore end.

Figures 1 and 2 illustrate a preferred configuration of the heater bores
14, the electric cartridge heaters 15, and the first bore 12. In this preferred
embodiment, the electric cartridge heaters are chosen to be thin enough so
that the heater bores are narrow in comparison to the center bore. This
ensures that there are a sufficient number of heating elements to create
heat in an amount sufficient to vaporize the water contained in the first bore.
Figure 2 depicts a preferred embodiment having four heater bores 14, each
containing an electric cartridge heater 15, surrounding the first bore 12
located in the center of the metal block. As seen in Figure 2, the electric
cartridge heaters may be mounted within the heater bores using screw
plates 20, although other mechanisms to mount the heaters known in the art
may be used. Note that any number and arrangement of heater bores and
electric cartridge heaters may be incorporated into the metal block so long
as sufficient heat can be generated by the heaters to produce steam.

The metal block 11 is fluidly connected to the sterilizer piping system
31, 34. The metal block 11 comprises a bottom end having a first female
NPT thread 16 extending downward from the first bore. This thread is a
standard thread that will accept typical piping used with sterilizers. The first
NPT thread connects the first bore to sterilizer piping 31 from which the first
bore receives its supply of water. The metal block also comprises a top end
having a second female NPT thread 17 extending upward from the first
bore. The second NPT thread provides a fluid connection via piping 34
between the first bore 12 and the sterilization chamber 30, thereby
permitting steam to be transferred from the generator water chamber to the
sterilizer chamber for use during the sterilization cycle. In addition, each of
the heating elements 15 is electrically connected to the sterilizer power
supply by wires 18. Thus, the sterilizer power supply provides the electricity
to the heating elements, which convert the electricity to heat for producing

the steam.
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Figure 3 is a schematic depicting how the steam generator 10 is used
integrally with a steam sterilizer 30. Water is supplied from sterilizer piping
31 through the first female NPT thread 16 to the first bore of the generator.
The amount of water transferred to the generator is controlied by a solenoid
valve 32 operated by the sterilizer control system, and is sufficiently small
enough to be vaporized in what is essentially a flash vaporization process.
The sterilizer piping system 31 also contains a check valve 33 to prevent the
backflow of water out of the steam generator. The sterilizer control system
also is used to control the flow of electricity from the sterilizer power supply
to the heating elements 15. When the first bore 12 is injected with water 13
and the heating elements 15 are activated, heat transfers from the heating
elements, through the metal block 11 to the first bore. The heat then flash
vaporizes the water 13 located in the first bore 12 to produce steam. Then
an additional amount of water is injected into the first bore and vaporized In
the same manner.

The process continues in this manner, producing more steam from the
series of water injections. As steam is produced, the pressure inside the
first bore 12 increases. The steam is forced under pressure through the
second female NPT thread 17, through a fluid pathway 34 connecting the
generator 10 to the sterilization chamber 30, and into the sterilization

chamber. The metal block 11 and the generator-to-chamber pathway are
properly insulated to prevent heat loss to the atmosphere and human injury
from inadvertent contact with the generator apparatus. The device also is
equipped with two other safety features. An overtemperature device 19 Is
mounted on the metal block 11 and shuts down the heaters in the event the
heaters are energized without sufficient water in the block. In addition, a
safety release valve 35 is provided between the metal block 11 and the
sterilization chamber 30 that can release excess pressure to protect the
block and the chamber from overpressure conditions.

From the above description the advantages of the steam generator of
the present invention are clear. Immersion heaters réquire that the heating

element remain submerged in water at all times throughout the sterilization
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cycle. Due to the large surface area of immersion heaters, this requires
substantially more water than that used in the series of water injections in
the flash vaporization process of the present invention. The present
iInvention, therefore, reduces total sterilization cycle time by reducing the
initial start-up time required to produce steam. In addition, only a minimal
amount of hot water remains for disposal between pulses in a sterilization
cycle and/or at the end of the cycle. As stated above, unified plumbing
codes require that any residual hot water be cooled in a heat exchanger or
mixed with cooling water before disposing the water down a building drain.
Because the present invention leaves only the smallest possible amount of
residual hot water for disposal, less cooling water is required resulting in
substantial conservation of water.

The integral flash steam generator provides other advantages over an
immersion heater or stand-alone boiler. In contrast to these other devices,
the heating elements of the integral flash steam generator have no element
portions submerged in water or steam that provide potential points of
leakage. In addition, because the water never contacts the heating
elements of the present invention, the heating elements are not prone to the
build-up of scale or mineral deposits as are immersion heater elements.

The flash steam generator also provides the advantage of being
integral with the sterilizer or other device. The generator receives its water
from the sterilizer piping and operates under electronic control of the
sterilizer control system. Thus it requires no additional piping or electronics
to operate, making it less expensive to manufacture and install. The steam
generator may be installed on the sterilizer at the manufacturing stage, or
alternatively, provided as a sterilizer accessory to be retrofitted to the
sterilizer as described above.

While a certain preferred embodiment of this invention has been
described, it is understood by those skilled in the art that many modifications
are possible without departing from the principles of this invention as defined

in the claims that foliow.
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Claims

We claim:

1. A flash steam generator connected with a piping system in fluid
connection with an external water supply and in fluid connection with a
sterilization chamber, the flash steam generator comprising:

a vertically elongated block of metal having a first bore extending
vertically through the entire block and in fluid communication with the piping
system at a lower end of the first bore for supplying water thereto and at an
upper end of the first bore with the piping system for supplying steam to the
sterilization chamber, a plurality of heater bores extending vertically through
the block of metal, surrounding the first bore and in thermal communication
with the first bore, each said heater bore having a first heater bore end and
a second heater bore end; and

a plurality of heating elements in electrical connection with a power
supply and mounted in the heater bores in thermal communication with the
metal block, each heater element being mounted at the first heater bore end
of a respective one of the heater bores and extending through the heater

bore toward the second heater bore end of each heater bore.

2. The flash steam generator according to claim 1, wherein the metal

block comprises carbon steel.

3. The flash steam generator according to either of preceding claims
1 and 2, wherein the metal block is elongated into a rectangular shaped
block and positioned vertically.

4. The flash steam generator according to any one of claims 1, 2,
and 3, wherein the first bore is centrally located relative to the heater bores,

and the heater bores extend through the metal block substantially paraliel
to the first bore.
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5. The flash steam generator according to claim 3, wherein the metal
block contains four heater bores and four heating elements, one in each

corner of said rectangular shaped block.

6. The flash steam generator according to any one of claims 1, 2, 3,

4. and 5, wherein the metal block includes an over temperature device
mounted on its side to protect the metal block from excess temperature

conditions.

7. The flash steam generator according to any one of claims 1, 2, 3,
4. and 5, further including:
a pressure release valve mounted above the metal block to protect

the metal block from excess pressure conditions.

8. A method of generating steam for a sterilizer having a sterilization
chamber, the method characterized by:

feeding water to a first end of a vertical bore extending through an
entire length of a block of metal,

applying electrical power to a plurality of heating elements mounted
in heater bores generally surrounding said first bore and in thermal
communication with the first bore;

heating said block of metal above a boiling temperature of the water,
converting the water to steam in the first bore, drying the steam as it moves
along the first bore; and

providing the generated steam from a second end of the vertical bore

to said sterilization chamber.

9. A flash steam generator integral with a piping system and an
electrical power supply of a medical device sterilizer, said flash steam
generator comprising:

a block of metal having a first bore extending through the entire block

and in fluid connection with the piping system to provide steam to said
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sterilizer, and a plurality of heater bores in thermal connection with the first
bore, each said heater bore having a first heater bore end and a second
heater bore end; and

a plurality of heating elements in electrical connection with the power
supply and in thermal connection with the heater bores, one each being
mounted at the first heater bore end of each heater bore and extending
through each heater bore toward the second heater bore end of each heater

bore.

10. The flash steam generator according to claim 9, wherein the

metal block comprises carbon steel.

11.  The flash steam generator according to claim 10, wherein the
metal block is elongated into a rectangular shaped block and mounted

vertically on the side of the sterilizer.

12.  The flash steam generator according to claim 9, wherein the
heater bores extend through the metal block substantially parallel to the first

bore and surround said first bore.

13.  The flash steam generator according to claim 12, wherein the

metal block contains four heater bores and four heating elements.

14. The flash steam generator according to claim 9, wherein the

heating elements are electric cartridge heaters.

15.  The flash steam generator according to claim 9, wherein the
metal block includes:
an over temperature device mounted on its side to protect the metal

block from excess temperature conditions.
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16. The flash steam generator according to claim 9, wherein the
generator includes:
a pressure release valve mounted above the metal block to protect

the metal block from excess pressure conditions.

17. The flash steam generator according to claim 9, wherein the
generator includes:

an insulating material surrounding the metal block to prevent heat
loss to the atmosphere.

18. A generator for providing a sterilant vapor substantially
immediately to a device requiring sterilant vapor and said generator being
integral with a plurality of fluid conduits, said generator comprising:

a main body consisting essentially of a metal block having a fluid
passage forming a vaporization chamber, said fluid passage extending from
an input end to an unrestricted output end of said metal block to form a fluid
connection with said fluid conduits;

a heater element in said block being thermally adjacent but not in
contact with said fluid passage;

means for controllably feeding a liquid from one of said fluid conduits
to the fluid passage;

the metal block controllably thermally transterring the heat from said
heater element to said fluid in said fluid passage thereby vaporizing said
fluid into a sterilant vapor; and

a conduit for transferring the sterilant vapor from the unrestricted
output end of said fluid passage to said device.

19. A system for sterilizing objects using pressurized steam
comprising:

a sterilizer having a sterilization chamber, and having a piping system
In fluid connection with an external water supply and in fluid connection with
the sterilization chamber; and having an electrical power supply; and

a flash steam generator integral with the piping system and electrical
power supply of the sterilizer comprising a block of metal having a first bore
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extending through the entire block and in fluid connection with the sterilizer
piping system, and a plurality of heater bores in thermal connection with the
first bore, each of said heater bores having a first heater bore end and a
second heater bore end; and a plurality of heating elements In electrical
connection with the sterilizer power supply and in thermal connection with
the heater bores, one each being mounted at the first heater bore end of
each heater bore and extending through each heater bore toward the

second heater bore end of each heater bore.

20. A flash steam generator integral with a piping system and an
electrical power supply of a medical device sterilizer, said flash steam
generator comprising:

a block of metal having a first bore extending through the entire block
and in fluid connection with the sterilizer piping system, and a plurality of
heater bores in thermal connection with the first bore, each said heater bore
having a first heater bore end and a second heater bore end;

a plurality of heating elements in electrical connection with the
sterilizer power supply and in thermal connection with the heater bores, one
each being mounted at the first heater bore end of each heater bore and
extending through each heater bore toward the second heater bore end of
each heater bore wherein water flows into said first bore and steam Is

provided under pressure directly to a sterilizer jacket or chamber.
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