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Description

Field of the Invention

[0001] The present invention relates generally to the
cleaning and decontaminating arts, and more particularly
to washers and disinfectors for washing and disinfecting
instruments and equipment, such as surgical, medical,
dental, veterinary and mortuary instruments and equip-
ment that contain or potentially contain, biological con-
taminants.

Background of the Invention

[0002] Medical washers are conventionally known and
are used to clean instruments and equipment that are
exposed to biological contaminants. Such washers typ-
ically clean the instruments and equipment by directing
jets or streams of fluid at the instrument and/or equipment
from spray heads or nozzles located within the washer.
A typical cleaning operation may include a preliminary
rinse cycle, a pre-wash cycle, and a wash cycle (where
the instruments and equipment are exposed to one or
more chemical cleaning solutions), a rinse cycle and a
thermal rinse cycle.

[0003] Duringthese various phases of awashingcycle,
fluids are introduced into the washing chamber by pumps
to effect the washing or rinsing of the articles to be
cleaned. The fluids used within the washing chamber dur-
ing the different cycles often have significantly different
temperatures. For example, during a pre-wash phase,
cold water from a facilities’ cold water lines (i.e., tap wa-
ter) is typically used. The wash phase typically uses water
(with added detergents and chemicals) from the facilities’
water lines, the water being heated within the washing
chamber to about 150°F. (The heating of fluids within the
washer typically occurs in a sump located at the bottom
of the washing chamber where the washing fluids are
collected). The rinse phase typically uses hot water from
the facilities’ hot water line. A thermal rinse typically uses
pure, high-quality water that is heated within the washer
to about 190°F.

[0004] The use ofhotand cold fluids within the washing
chamber during the different phases of the washing cy-
cle, as well as the starting and stopping of pumps, can
produce significant fluctuation in pressure within the
washing chamber between the different phases of the
washing cycle. More specifically, changes in temperature
ofthe fluids used during the different phases of a washing
cycle and the starting and stopping of pumps can produce
either an increased pressure in the washing chamber,
as compared to the surrounding environment (i.e., a pos-
itive pressure), or a vacuum within the washing chamber
as compared to the surrounding environment (i.e., a neg-
ative pressure). These occurrences are referred to as
"thermal shock."

[0005] To reduce "thermal shock" during operation,
washers/disinfectors known heretofore typically include
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a two-speed motor to pump washing and rinsing fluids
through the washer/disinfector. The two-speed pump op-
erates at a low speed during the initial start of a cycle
phase to introduce the fluid into the washing chamber at
a low rate to minimize the thermal shock created in the
washing chamber during the start-up procedure.

[0006] The aforementioned types of washers/disinfec-
tors having two-speed motors are typically used in large
hospital and medical facilities. However, there is also a
need for a less expensive, instrument washer for small
clinics and one-day surgical centers. To help reduce the
cost of a washer/disinfector for small clinics and one-day
surgical centers, use of a one-speed pump is desirable.
Prior art document WO2007127654 discloses a medical
washing chamber with a sump having a heating element,
sprayers connected to a pump and a few inlet lines, but
no diffusers in the top wall. US2011017234 discloses a
continuous dishwasher with ceiling mounted diffusers for
cleaning the inside of the dishwasher, but they are not
connected to different temperature water sources.
EP0524102 also discloses a dishwasher, but with a sin-
gle ceiling mounted diffuser that circulates the fluid from
the sump. W0O2008136341 has two ceiling oriented ro-
tating nozzles to provide a more uniform distribution of
steam in the washing chamber.

[0007] The presentinvention provides a washer/disin-
fector having inlet diffusers to distribute fluids entering a
washing chamber during operating phases to reduce the
thermal shock that may occur during a washing cycle.

Summary of the Invention

[0008] In accordance with the present invention, there
is provided a washer having a plurality of water inlet dif-
fusers, each diffuser connected to a water inlet line for
directing the flow of fluid into the washing chamber. The
water is directed, i.e., sprayed against the surfaces of
the washing chamber to modify (adjust) the temperature
of the washing chamber gradually prior to the start of a
particular phase of a washing cycle.

[0009] In accordance with the present invention, there
is provided a washing apparatus for washing medical de-
vices. The washing apparatus has a washing chamber,
a sump at the bottom of the washing chamber for collect-
ing and holding fluids, a heating element in the sump for
heating fluids in the sump, a sprayer for spraying the
fluids on the medical devices to be cleaned, and a pump
for pumping fluids in the sump to the sprayer. Two or
more fluid inlet lines provide fluid to the washing chamber.
Each of the fluid lines is connected to a fluid diffuser that
is mounted to a wall defining the washing chamber. The
diffuser is comprised of a tubular body portion having a
domed portion at one end thereof. The domed portion
has an inner chamber. The inner chamber communicat-
ing with the exterior of the domed portion through a plu-
rality of apertures extending through the domed portion.
The apertures are directed toward the wall defining the
washing chamber, wherein fluid entering the washing
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chamber through the fluid inlet lines is directed toward
the wall.

[0010] In accordance with the present invention, there
is provided a method of washing medical devices in a
washing apparatus, the washing apparatus having a
washing chamber, a sump at the bottom of the washing
chamber for collecting and holding fluids, a sprayer for
spraying the fluids on the medical devices to be cleaned,
and a pump for pumping fluids in the sump to the sprayer.
The method comprises the steps of:

introducing water at a first temperature in the wash-
ing chamber through a first diffuser having a plurality
of apertures directing the water toward a wall defin-
ing the washing chamber;

collecting the water in the sump;

initiating the pump to start a first phase of a washing
cycle;

deactivating the pump;

draining the water from the washing chamber;
introducing water at a second temperature in the
washing chamber through a second diffuser having
a plurality of apertures directing the water toward a
wall defining the washing chamber;

collecting the water in the sump; and

initiating the pump to start a second phase of a wash-
ing cycle.

[0011] In accordance with another aspect of the
present invention, a plurality of water inlet diffusers are
mounted to a wall of the washing chamber and each dif-
fuser is connected a water inlet on an exterior side of the
wall of the washing chamber.

[0012] An advantage of the present invention is a
washer/disinfector for washing medical instruments.
[0013] Another advantage of the present invention is
a water inlet diffuser for use on a washer/disinfector as
described above.

[0014] Astillfurther advantage of the presentinvention
is a water inlet diffuser as described above that can be
easily mounted to a wall panel defining a washing cham-
ber.

[0015] Astillfurther advantage of the presentinvention
is a water inlet diffuser as described above that directs
the flow of incoming water against a wall or walls of the
washer to gradually change the temperature of the wall(s)
of the washing chamber during phases of a washing cy-
cle.

[0016] Another advantage of the present invention is
a water inlet diffuser as described above that is formed
of silicon.

[0017] Another advantage of the present invention is
a water inlet diffuser as described above that is easily
mounted to the wall panel of the wall chamber.

[0018] Astillfurther advantage of the presentinvention
is a water inlet diffuser as described above that forms a
seal with the wall chamber forming the washing chamber.
[0019] These and other advantages will become ap-
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parent from the following description of a preferred em-
bodiment taken together with the accompanying draw-
ings and the appended claims.

Brief Description of the Drawings

[0020] The present invention may take physical form
in certain parts and arrangement of parts, preferred em-
bodiments of which will be described in detail in the spec-
ification and illustrated in the accompanying drawings
which form a part hereof, and wherein:

FIG. 1 is a schematic view of a washer illustrating
the present invention;

FIG. 2 is an enlarged, sectional view taken along
lines 2-2 of FIG. 1 showing a water inlet diffuser
mounted to the upper wall of a washing chamber;
FIG. 3 is a top, perspective view of the water inlet
diffuser shown in FIG. 2;

FIG. 4 is a bottom, perspective view of the waterinlet
diffuser;

FIG. 5 is a side, elevational view of the water inlet
diffuser;

FIG. 6 is a top view of the water inlet diffuser;

FIG. 7 is a bottom view of the water inlet diffuser; and
FIG. 8 is a sectional view taken along lines 8-8 of
FIG. 5.

Detailed Description of Preferred Embodiments

[0021] Referring now to the drawings wherein the
showings are for the purpose of illustrating preferred em-
bodiments of the invention only, and not for the purpose
of limiting same, FIG. 1 schematically illustrates a med-
ical washer 10 for washing medical instruments and
equipment 12, such as, by way of example and not lim-
itation, surgical, medical, dental, veterinary and mortuary
instruments and equipment.

[0022] Washer 10 includes a housing 22 having a top
wall 22a, a bottom wall 22b and side walls 22c. Housing
22 defines a washing chamber 24. Housing 22 is formed
toinclude a sloped sump 26 thatis disposed at the bottom
of washing chamber 24. As will be described in greater
detail below, sump 26 is provided to receive washing
fluids or rinsing fluids, designated "F" in the drawing that
are used in washing chamber 24. A heating element 28
is provided in sump 26 to heat washing fluids or rinsing
fluids F. A drain 32 is formed in the bottom of sump 26.
A valve 34 is provided within drain 32 to control the flow
of washing fluids or rinsing fluids F therethrough. A cir-
culation conduit 42 communicates with sump 26 and con-
nects sump 26 tofirstand second sprayer arms 44A, 44B
having spray heads 46 therein. First sprayer arm 44A is
disposed in the upper portion of washing chamber 24
with spray heads 46 directed downward. Second sprayer
arm 44B is disposed in the lower portion of washing
chamber 24 with spray heads 46 directed upward. In this
respect, spray heads 46 direct washing fluids or rinsing
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fluids F toward the center of washing chamber 24 and
medical instruments 12, as illustrated in FIG. 1. A pump
52 is provided within circulation conduit 42 to pump fluids
F from sump 26 to spray heads 46. Pump 52 is driven
by a motor 54, as schematically illustrated in FIG. 1.
[0023] A first water supply line 62 has a first end that
is connectable to a source of hot water, as illustrated in
FIG. 1, and a second end connected to a water inlet dif-
fuser 64. A valve 66 within water supply line 62 controls
flow of the water from the hot water supply source (not
shown) to diffuser 64. A second water supply line 72 has
a first end that is connectable to a source of cold water,
as illustrated in FIG. 1, and a second end connected to
a water inlet diffuser 74. A valve 76 within water supply
line 72 controls flow of the water from the cold water
supply source (not shown) to diffuser 74. A third water
supply line 82 has a first end that is connectable to a
source of high-quality, pure water, as illustrated in FIG.
1, and a second end connected to a water inlet diffuser
84. A valve 86 within water supply line 82 controls flow
of the water from the high-quality, pure water supply
source (not shown) to diffuser 84.

[0024] A temperature sensor 92 is disposed within
sump 26 and a humidity sensor 94 is disposed within
washing chamber 24. Sensors 92, 94 are operable to
provide electrical signals indicative of the temperature of
fluid F in sump 26 and the humidity in washing chamber
24, respectively, to a controller 96. Controller 96 is pro-
grammed to control the operation of washer 10. As sche-
matically illustrated in FIG. 1, controller 96 is operatively
connected to sensors 92, 94, to receive signals there-
from, and to motor 54 and valves 34, 66, 76 and 86 to
control the operation thereof.

[0025] Referring now to FIGS. 2-8, diffuser 84, accord-
ing to another aspect of the present invention, is shown.
Since diffusers 64, 74 and 84 shown in FIG. 1 are iden-
tical, only diffuser 84 shall be described in detail, it being
understood that such description also applies to diffusers
64 and 74.

[0026] Diffuser 84 is comprised of a tubular body por-
tion 112 having an enlarged, domed portion 114 formed
at one end thereof. Body portion 112 is generally cylin-
drical in shape and has a cylindrical outer surface 112a.
A cylindrical bore 116, best seen in FIGS. 3 and 6, ex-
tends through body portion 112 along an axis "A." In the
embodiment shown, domed portion 114 of diffuser 84 is
cylindrical in shape and defines an inner cavity 118 that
communicates with bore 116 that extends through body
portion 112. Domed portion 114 of diffuser 84 has an
outer cylindrical surface 114a having a diameter larger
than outer cylindrical surface 112a of body portion 112.
Domed portion 114 has an end wall 122 having a flat,
outer end surface 122a that is generally perpendicular
to axis "A" of bore 116 in body portion 112. End wall 122
has an inner surface 122b that is slightly concave. A
chamfered surface 124 connects outer surface 114a of
domed portion 114 to flat end surface 122a. A conical,
sloping surface 126 connects outer surface 114a of
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domed portion 114 to outer surface 112a of body portion
112.

[0027] Diffuser 84 is generally symmetrical about axis
"A," and is preferably formed as an integral component
from a resilient, flexible elastomeric material, such as, by
way of example and not limitation, silicone or rubber. As
bestseein FIG. 2, diffuser 84 is dimensioned to be mount-
ed in a circular hole in a generally flat portion of top wall
22a of washer housing 22. In this respect, an annular slot
132 is formed in outer surface 114a of domed portion
114 of diffuser 84. Annular slot 132 in diffuser 84 is di-
mensioned to receive the inner edge of top wall 22a that
defines the hole. Annular slot 132 is disposed on domed
portion 114 such that a major part of domed portion 114
is disposed within washing chamber 24.

[0028] Inthe embodiment shownin FIG. 2, diffuser 84
is shown mounted to top wall 22a of washing chamber
24. As will be appreciated from a further reading of the
present specification, a diffuser 64, 74, 84 may also be
mounted to one or more of side walls 22c¢ that form wash-
ing chamber 24.

[0029] A plurality of apertures 142 is formed in domed
portion 114 of diffuser 84. Inner chamber 118 communi-
cates with the exterior of diffuser 84 through apertures
142. At least one aperture 144 extends through end wall
122 of diffuser 84. Aperture 144 is preferably aligned with
bore 116 extending through tubular portion 112 of diffuser
84. Apertures 142 extend through the side of domed por-
tion 114 from inner chamber 118 to outer surface 114a
of diffuser 84. In the embodiment shown in the drawings,
apertures 142 have like dimensions and are equally
spaced about axis "A" through diffuser 84. Apertures 142
are preferably angled slightly away from end wall 122 of
diffuser 84. In other words, apertures 142 are oriented
back toward top wall 22a to which diffuser 84 is attached.
In the embodiment shown, apertures 142 are directed
away from end wall 122 at an angle of about 10° (angular
degrees) relative to a plane perpendicular to axis "A."
[0030] Aperture 144 through end wall 122 of diffuser
84 and apertures 142 through the side of domed portion
114 of diffuser 84 are dimensioned such that the total
cross-sectional area of all the apertures is generally
equal to or slightly less than the cross-sectional area of
bore 116 through body portion 112 of diffuser 84.
[0031] Each diffuser 64, 74, 84 is dimensioned to be
attached to a fluid inlet tube 162. Preferably, fluid inlet
tube 162 has a barbed end 164 which is dimensioned to
be inserted into bore 116 of body portion 112, as shown
in FIG. 2. A conventional tube clamp 172, only partially
shown in FIG. 2, is used to compress and secure tubular
body portion 112 of diffuser 84 to the end of fluid inlet
tube 162.

[0032] Referring now to the operation of washer 10, a
preferred washing cycle includes a pre-wash phase, a
wash phase, a rinse phase and a thermal rinse phase.
Atthe beginning of the pre-wash phase, a pre-wash fluid
is introduced into washing chamber 24. The pre-wash
fluid is basically cold water from an external source, i.e.,
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a cold water line from an institution’s water system. The
cold water typically is at a temperature below room tem-
perature. The cold water is introduced in washing cham-
ber 24 through inlet line 72 and diffuser 74. (A cleaning
chemical may be added to the cold water). The incoming
cold water is distributed into washing chamber 24 through
diffuser 74. More specifically, the incoming cold water is
distributed, i.e., diffused, by diffuser 74 such that the cold
water is directed toward the inner surface of top wall 22a.
Some of the cold water would typically flow down along
side wall 22¢ that forms the sides of washing chamber
24. The cold water is ultimately collected into sump 26
at the bottom of washing chamber 24. Some of the water
flowing through diffuser 74 would fall or splash onto spray
arms 44A, 44B as well as onto medical instruments 12.
In this way, the cold water flowing through diffuser 74 is
more widely distributed to surfaces within washing cham-
ber 24 and onto structural components of spray arms
44A, 44B, as well as onto instruments 12 to be washed.
[0033] Inthisrespect, water entering washing chamber
24 in streams along surfaces of the washing chamber,
is more likely to gradually heat or cool the surfaces within
washing chamber 24, but not heat or cool the air within
the washing chamber. As compared to a hot spray intro-
duced into a cold washing chamber or a cold spray in-
troduced into a warm washing chamber, the thermal en-
ergy transferred by a stream of fluid onto a surface is
more gradual, as the heated or cooled surface then heats
or cools the air within the washing chamber in more grad-
ual fashion, as compared to the rapid transfer of thermal
energy by droplets and mists of a fluid introduced into a
region of space. When sufficient water is introduced into
washing chamber 24, controller 96 closes valve 76. Con-
troller 96 then starts motor 54 that causes pump 52 to
pump the cold water to spray arms 44A, 44B to pre-wash
instruments 12. After a predetermined period of time, the
pre-wash phase is terminated by deactivating motor 54.
Controller 96 then opens valve 34 to allow the pre-wash
fluid to drain from washing chamber 24. Once washing
chamber 24 is drained, valve 34 is closed by controller 96.
[0034] Upon completion of the pre-wash phase, a
washing phase is initiated. Controller 96 opens valve 66
in hot water line 62 to allow hot water from an external
source (the institution’s water system) to enter washing
chamber 24. The hot water enters washing chamber 24
through diffuser 64 which directs the hot water against
top wall 22a and side walls 22¢ of housing 22. The tem-
perature of the hot water from the institution’s water sys-
tem may vary greatly in temperature. Nonetheless, intro-
ducing the hot water against the surface of housing 22
gradually heats the surfaces of housing 22, which are at
a lower temperature as a result of the "cold water" pre-
wash phase. When the sump is filled with sufficient
amounts of the incoming hot water, controller 96 closes
valve 66. Using signals from temperature sensor 92 in
sump 26, controller 96 determines whether the water
within sump 26 is at a desired temperature (typically
about 150°F) for the washing phase. (As will be appre-
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ciated, detergents or other washing chemicals are typi-
cally added to the hot water for the wash phase). If the
temperature of the water is below a desired operating
temperature, controller 96 energizes heating element 28
to bring the washing fluid within sump 26 to the desired
washing temperature. Once at the desired washing tem-
perature, controller 96 energizes motor 54, which in turn
energizes pump 52 to pump the heated washing fluid to
rotary spray arms 44A, 44B. Because the incoming hot
water has warmed the inner surfaces of housing 22, and
further has wetted spray arms 44A, 44B and instruments
12, the introduction of the heated washing fluid into wash-
ing chamber 24 does not produce as severe a thermal
shock to washing chamber 24 as would have existed if
hot water were introduced directly into sump 26, heated
and then sprayed into washing chamber 24 that was pre-
viously chilled by the cold water pre-wash phase. In other
words, by introducing hot water onto the surfaces within
washing chamber 24, the temperature difference be-
tween the inner surfaces of washing chamber 24, as well
as the air within washing chamber 24, is not as great as
would exist if heated water were pumped directly into
sump 26, heated and then sprayed into the previously
chilled washing chamber 24. After a predetermined pe-
riod of time, the wash phase is terminated by deactivating
motor 54. Controller 96 then opens valve 34 to allow the
wash fluid to drain from washing chamber 24. Once
washing chamber 24 is drained, valve 34 is closed by
controller 96.

[0035] Following the wash phase, a rinse phase is in-
itiated. Controller 96 operates valve 66 to allow hot water
from the facilities’ hot water lines into washing chamber
24 through diffuser 64. As above, hot water entering
washing chamber 24 is directed by diffuser 64 against
top wall 22a and side wallls 22c. A portion of the hot water
also falls onto instruments 12. The hot water entering
washing chamber 24 may have a temperature that is only
slightly less than the temperature of the washing fluid
used during the washing phase. In this respect, the like-
lihood of thermal shock occurring between the washing
phase and the rinsing phase is relatively small. Never-
theless, the hot water introduced into washing chamber
24 through diffuser 64 helps reduce any temperature dif-
ference that may exist between surfaces within washing
chamber 24 and the temperature of the water flowing
through diffuser 64. Once sump 26 has been filled with
the appropriate amount of hot water, controller 96 closes
valve 66 and energizes motor 54 to cause pump 52 to
circulate the rinse fluid through rotary spray arms 44A,
44B to rinse washing fluid from instruments 12. After a
predetermined period of time, the rinse phase is termi-
nated by deactivating motor 54. Controller 96 then opens
valve 34 to allow the rinse fluid to drain from washing
chamber 24. Once washing chamber 24 is drained, valve
34 is closed by controller 96.

[0036] Following the rinse phase, a thermal rinse
phase is preferably performed. The thermal rinse phase
is performed using high-quality, pure water from an ex-
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ternal source. The pure water is introduced to washing
chamber 24 through fluid inlet line 82. Controller 96 con-
trols valve 86 to allow a pre-determined amount of pure
water to enter washing chamber 24 through diffuser 84.
Typically, the pure water would have a temperature at or
below room temperature. Because the aforementioned
rinse phase is performed using hot water from the facil-
ities’ water system, the temperature of the surfaces within
washing chamber 24 would have a temperature near the
temperature of the hot water used during the rinse phase.
Introducing the pure water through diffuser 84 allows the
pure water, having a temperature at room temperature
or below, to stream onto the inner surfaces of upper wall
22a and side walls 22c thereby reducing the temperature
ofthese surfaces. When a sufficient amount of pure water
hasfilled sump 26, controller 96 causes valve 86 to close,
and then causes heating element 24 to heat the pure
water to a desired "thermal rinse temperature." Typically,
a thermal rinse is conducted at between 180°F and
194°F. Once the desired thermal rinse temperature has
been attained, controller 96 energizes motor 54 that
causes pump 52 to pump the heated rinse fluid to rotary
spray arms 44A, 44B to rinse medical instruments 12.
Following a pre-determined amount of time wherein the
instruments are rinsed by the rinse fluid, controller 96
terminates the washing cycle and therinse fluid is drained
from chamber 24 through drain line 32, as described
above.

[0037] During each of the foregoing phases of a wash-
ing cycle, when incoming water to diffusers 64, 74 and
84 is shut off, concave inner surface 122b of end wall
122 and aperture 144 that communicates therewith in-
sures that all water within diffusers 64, 74 and 84 drains
therefrom. As will also be appreciated, if a diffuser 64,
74 and 84 is mounted to a side wall 22c, such that axis
"A" is oriented horizontally, the generally cylindrical
shape of inner chamber 118 and apertures 142 will also
insure that all water within diffusers 64, 74, 84 is drained
therefrom.

[0038] Because the water entering washing chamber
24 through diffusers 64, 74, 84 is hot or cold (depending
upon the phase of the washing cycle), the inner surfaces
of washing chamber 24 as well as the components and
articles therein are heated or cooled by the incoming wa-
ter prior to initiation of an operating phase. The initial
warming or cooling of surfaces in washing chamber 24
and the components therein helps prevent thermal shock
that would normally occur in conventional washers when
hot or cold fluid in sump 26 is introduced into the washing
chamber through the spray arms at the start of a phase
of a washing cycle. By initially distributing the fluid over
the inner surfaces of washing chamber 24 as well as the
components therein, walls 22a, 22¢ of washing chamber
24 can more gradually heat up or cool down and be less
susceptible to rapid thermal expansion that can occur if
hot or cold fluid is introduced suddenly into a cold or hot
washing chamber 24. In addition, by introducing the
washing fluid "F" into washing chamber 24 through dif-
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fusers 64, 74, 84, medical instruments 12 to be cleaned
will be "wetted" prior to each phase of a washing cycle.
This pre-wetting of the medical instruments allows any
soil or debris thereon to soften and further facilitates en-
hanced cleaning of the medical instruments during the
washing cycle.

[0039] The presentinvention thus provides a washing
chamber and diffusers that allow water entering washing
chamber 24 to contact surfaces of washing chamber 24
to effect a rapid heating or cooling of surfaces in washing
chamber 24. The introduction of water as described here-
in will reduce thermal shock to the washing structure that
may occur should water of a different temperature than
the washing chamber be rapidly introduced into washing
chamber 24 as a spray through sprayers 44A, 44B, which
spray rapidly heats or cools the air within washing cham-
ber 24. By warming or cooling washing chamber 24 dur-
ing the introduction of the fluid into washing chamber 24,
the need for a two-speed pump having a low speed is
eliminated, and a single-speed pump may be used to
introduce heated or cooled fluid into washing chamber
24 through diffusers 64, 74, 84. As a result, smaller, less
expensive washers and disinfectors can be provided at
a reduced cost.

[0040] The foregoing description is a specific embod-
iment of the present invention. It should be appreciated
that this embodiment is described for purposes of illus-
tration only, and that numerous alterations and modifica-
tions may be practiced by those skilled in the art without
departing from the scope of the invention. For instance,
as indicated above, diffusers 64, 74, 84 may be located
on side walls 22¢ of washer 10 in addition to top wall 22a
of washer 10 to facilitate more uniform distribution of the
incoming water. Moreover, depending upon the location
of diffusers 64, 74, 84 within washer 10, apertures 142
in domed portion 114 of diffusers 64, 74, 84 can be po-
sitioned and oriented so as to direct the fluid (water) to
different parts of washer 10 to warm or cool the same.
In other words, the angle of apertures 142 in a diffuser
64, 74, 84 may vary within the diffuser, and the position
of apertures 142 in a diffuser 64, 74, 84 may also be
varied to produce a stream or streams of fluid to a specific
portion or portions of washing chamber 24. In this re-
spect, diffusers 64, 74, 84 may have different aperture
spacing and orientation for use in a washer/disinfector.
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.

Claims

1. A washing apparatus for washing medical devices,
said washing apparatus having:

a washing, chamber (24);
asump 26 atthe bottom of the washing chamber
(24) for collecting and holding fluids;
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a heating element (28) in said sump (26) for
heating fluids in said sump (26);

a sprayer (44A, 44B) for spraying said fluids on
said medical devices to be cleaned;

apump (52) for pumping fluids in said sump (26)
to said sprayer (44A, 44B); and

three fluid inlet lines (72, 62, 82) for providing
fluid to said washing chamber (24), said fluid
inlet lines (72, 62, 82) being connected to re-
spective fluid diffusers (74, 64, 84) that are
mounted to a top wall (22a) of said washing
chamber (24), each of said fluid diffusers (74,
64, 84) being comprised of a tubular body por-
tion (112) having a domed portion (114) at one
end thereof, said domed portion (114) having an
inner chamber (118), said inner chamber (118)
communicating with the exterior of said domed
portion (114) through a plurality of side apertures
(142) extending through said domed portion
(114), each of said side apertures (142) being
oriented toward said top wall (22a),

wherein cold water, which is introduced into said
washing chamber (24) through a first (72) of said
fluid inletlines (72, 62, 82) and a first (74) of said
fluid diffusers (74, 64, 84) connected to said first
fluid inlet line (72), is distributed into said wash-
ing chamber (24) through said first fluid diffuser
(74)such that said cold water is directed toward
said top wall (22a) by said first fluid diffuser (74),
wherein hot water which can be introduced into
said washing chamber (24) through a second
(62) of said fluid inlet lines (72, 62, 82) and a
second (64) of said fluid diffusers (74, 64, 84)
connected to said second fluid inlet line (62),
can be distributed into said washing chamber
(24) through said second fluid diffuser (64) such
that said hot water can be directed toward said
top wall (22a) by said second fluid diffuser (64),
wherein pure rinse water at or below room tem-
perature, which can be introduced into said
washing chamber (24) through a third (82) of
said fluid inlet lines (72, 62, 82) and a third (84)
of said fluid diffusers (74, 64, 84) connected to
said third fluid inlet line (82), can be distributed
into said washing chamber (24) through said
third fluid diffuser (84) such that said rinse water
can be directed toward said top wall (22a) by
said third fluid diffuser (84).

A washing apparatus as defined in claim 1, wherein
said side apertures (142) are equispaced about an
axis (A) extending through said domed portion (144).

A washing apparatus as defined in claims 1 or 2,
wherein said domed portion (114) includes an end
wall (122), said end wall (122) having an end wall
aperture (114) extending therethrough.
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A washing apparatus as defined in claim 1, wherein
each of said fluid diffusers (74, 64, 84) is generally
symmetrical about an axis (A) and has an exterior,
said domed portion (114) including an end wall (122)
that is generally perpendicular to said axis (A), said
end wall (122) having a slightly concave inner sur-
face (122b) and an end wall aperture (144) extending
therethrough from said concave inner surface (122b)
to said fluid diffuser exterior.

A washing apparatus as defined in claim 4, wherein
said axis (A) is in a vertical orientation and wherein
said end wall aperture (144) in said domed (114)
position is disposed at the lowermost part of each of
said fluid diffusers (74, 64, 84).

A washing apparatus as defined in claim 5, wherein
said end wall aperture (144) through said end wall
(122) is aligned with said axis (A).

A washing apparatus as defined in claim 1, wherein
said domed portion (114) has an outer cylindrical
surface (114a) thatis larger in diameter than the out-
er cylindrical surface of said body portion (112a).

A washing apparatus as defined in claim 1, wherein
said domed portion (114) includes an annular slot
(132) for mounting said fluid diffuser (74, 64, 84) in-
cluding said domed portion (114) to said top wall
(22a).

A washing apparatus as defined in claim 1, wherein
said tubular body portion (112) defines a bore (116)
that communicates with said inner chamber (118) in
said domed portion (114), said side apertures (142)
extending through said domed portion (114) being
dimensioned such that the total cross-sectional area
of all said side apertures (142) is equal to or less
than the cross-sectional area of said bore (116).

A washing apparatus as defined in claim 1, wherein
each of said fluid diffusers (74, 64, 84) is symmetrical
about an axis (A), said domed portion (114) having
an endwall (122) generally perpendicular to said axis
(A), said side apertures (142) being directed away
from said end wall (122).

A washing apparatus as defined in claim 10, wherein
said side apertures (142) are directed away from said
end wall (122) at an angle of about 10 degrees rel-
ative to a plane perpendicular to said axis (A).

A method of washing medical devices in a washing
apparatus, said washing apparatus having:

a washing chamber (24),
a sump (26) at the bottom of the washing cham-
ber (24) for collecting and holding fluids,
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a heating element (28) in said sump (26) for
heating fluids in said sump (26)

a sprayer (44A, 44B) for spraying said fluids on
said medical devices to be cleaned, and
apump (52) for pumping fluids in said sump (26)
to said sprayer (44A, 44B),

said method comprising the steps of:

introducing cold water into said washing
chamber (24) through a first fluid diffuser
(74) mounted to a top wall (22a) of said
washing chamber (24) to start a first phase
of a washing cycle, said first fluid diffuser
(74) having a plurality of side apertures
(142) oriented toward said top wall (22a),
said cold water being distributed into said
washing chamber (24) through said first flu-
id diffuser (74) such that said cold water is
directed toward said top wall (22a) by said
first fluid diffuser (74);

collecting said cold water in said sump (26);
initiating a pumping of said pump (52);
deactivating a motor causing said pump
(26) to pump to end said first phase of said
washing cycle;

draining said cold water from said washing
chamber (24);

introducing hot water in said washing cham-
ber (24) through a second fluid diffuser (64)
mounted to the top wall (22a) of the washing
chamber (24) to start a second phase of the
washing cycle, said second fluid diffuser
(64) having a plurality of side apertures
(142) oriented toward said top wall (22a),
said second temperature water being dis-
tributed into said washing chamber (24)
through said second fluid diffuser (64) such
that said second temperature water is di-
rected toward said top wall (22a) by said
second fluid diffuser (64);

collecting said second temperature water in
said sump (26);

initiating a pumping of said pump (52);
deactivating the motor causing said pump
(26) to pump to end said second phase of
said washing cycle;

characterized by

introducing pure rinse water at or below room
temperature in said washing chamber (24)
through a third fluid diffuser (84) mounted to the
top wall (22a) of the washing chamber (24) to
start a third phase of the washing cycle, said
third fluid diffuser (84) having a plurality of side
apertures (142) oriented toward said top wall
(22a), said rinse water being distributed into said
washing chamber (24) through said third fluid
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diffuser (84) such that said rinse water is direct-
ed toward said top wall (22a) by said third fluid
diffuser (84) defining said washing chamber
(24);

collecting said rinse water in said sump (26);
initiating a pumping of said pump (52); and
deactivating the motor causing said pump (52)
to pump to end said third phase of said washing
cycle.

13. A method of washing medical devices in a washing
apparatus as defined in claim 12, wherein said cold
water is from a building’s water line and has a first
temperature that is below room temperature.

14. A method of washing medical devices in a washing
apparatus as defined in claim 12, wherein said sec-
ond temperature water is hot water from a building’s
water line and is above room temperature.

Patentanspriiche

1. Waschapparat zum Waschen medizinischer Vor-
richtungen, wobei der Waschapparat aufweist:

eine Waschkammer (24);

einen Sumpf (26) am Boden der Waschkammer
(24) zum Sammeln und Halten von Fluiden;
ein Heizelement (28) in dem Sumpf (26) zum
Erwarmen von Fluiden in dem Sumpf (26);
einen Spriher (44A, 44B) zum Spriihen der Flu-
ide auf die zu reinigenden medizinischen Vor-
richtungen;

eine Pumpe (52) zum Pumpen von Fluiden in
dem Sumpf (26) zu dem Spriher (44A, 44B);
und

drei Fluideinlassleitungen (72, 62, 82) zum Be-
reitstellen von Fluid an die Waschkammer (24),
wobei die Fluideinlassleitungen (72, 62, 82) mit
jeweiligen Fluiddiffusoren (74, 64, 84) verbun-
den sind, die an einer oberen Wand (22a) der
Waschkammer (24) montiert sind, wobei jeder
der Fluiddiffusoren (74, 64, 84) aus einem rohr-
férmigen Koérperabschnitt (112) mit einem ge-
wolbten Abschnitt (114) an einem seiner Enden
zusammengesetzt ist, wobei der gewdlbte Ab-
schnitt (114) eine Innenkammer (118) aufweist,
wobei die Innenkammer (118) mittels einer Viel-
zahl von Seitenéffnungen (142), die sich durch
den gewdlbten Abschnitt (114) erstrecken, mit
dem AulRenbereich des gewdlbten Abschnitts
(114) kommuniziert, wobei jede der Seitend6ff-
nungen (142) zur oberen Wand (22a) orientiert
ist,

wobei Kaltwasser, das durch eine erste (72) der
Fluideinlassleitungen (72,62, 82) und einen ers-
ten (74) der Fluiddiffusoren (74, 64, 84), der mit
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der ersten Fluideinlassleitung (72) verbunden
ist, in die Waschkammer (24) eingebracht wird,
durch den ersten Fluiddiffusor (74) derart in der
Waschkammer (24) verteilt wird, dass das Kalt-
wasser durch den ersten Fluiddiffusor (74) auf
die obere Wand (22a) gerichtet wird,

wobei HeiRwasser, das durch eine zweite (62)
der Fluideinlassleitungen (72, 62, 82) und einen
zweiten (64) der Fluiddiffusoren (74, 64, 84), der
mit der zweiten Fluideinlassleitung (62) verbun-
den ist, in die Waschkammer (24) eingebracht
werden kann, durch den zweiten Fluiddiffusor
(64) derart in der Waschkammer (24) verteilt
werden kann, dass das Heillwasser durch den
zweiten Fluiddiffusor (74) auf die obere Wand
(22a) gerichtet werden kann,

wobei reines Splilwasser auf oder unter Raum-
temperatur, das durch eine dritte (82) der Fluid-
einlassleitungen (72, 62, 82) und einen dritten
(84) der Fluiddiffusoren (74, 64, 84), der mit der
dritten Fluideinlassleitung (82) verbunden ist, in
die Waschkammer (24) eingebracht werden
kann, durch den dritten Fluiddiffusor (84) derart
in der Waschkammer (24) verteilt werden kann,
dass das Spulwasser durch den dritten Fluiddif-
fusor (84) auf die obere Wand (22a) gerichtet
werden kann.

Waschapparat nach Anspruch 1, wobei die Seiten-
offnungen (142) gleichmafig um eine Achse (A) be-
abstandet sind, die sich durch den gewdlbten Ab-
schnitt (144) erstreckt.

Waschapparat nach Anspruch 1 oder 2, wobei der
gewodlbte Abschnitt (114) eine Stirnwand (122) ein-
schlief3t, wobei die Stirnwand (122) eine Stirnwand-
6ffnung (114) aufweist, die sich dadurch erstreckt.

Waschapparat nach Anspruch 1, wobei jeder der
Fluiddiffusoren (74, 64, 84) allgemein um eine Achse
(A) symmetrisch ist und einen Auflenbereich auf-
weist, wobeider gewolbte Abschnitt (114) eine Stirn-
wand (122) einschlief3t, die allgemein senkrecht zu
der Achse (A) verlauft, wobei die Stirnwand (122)
eine leicht konkave Innenseite (122b) und eine Stirn-
wandoéffnung (144) aufweist, die sich von der kon-
kaven Innenseite (122b) dadurch zu dem AulRenbe-
reich des Fluiddiffusors erstreckt.

Waschapparat nach Anspruch 4, wobei die Achse
(A)in einer Vertikalorientierung vorliegt und die Stirn-
wandoéffnung (144) in der gewdlbten (114) Position
in dem untersten Teil von jedem der Fluiddiffusoren
(74, 64, 84) angeordnet ist.

Waschapparat nach Anspruch 5, wobei die durch
die Stirnwand (122) verlaufende Stirnwandéffnung
(144) mit der Achse (A) ausgerichtet ist.
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Waschapparat nach Anspruch 1, wobei der gewdlb-
te Abschnitt (114) eine zylindrische Aullenseite
(114a) aufweist, die einen gréReren Durchmesser
als die zylindrische AuRenseite des Korperab-
schnitts (112a) aufweist.

Waschapparat nach Anspruch 1, wobei der gewdlb-
te Abschnitt (114) einen ringférmigen Schlitz (132)
zur Montage des Fluiddiffusors (74, 64, 84) ein-
schlieflich des gewdlbten Abschnitts (114) an der
oberen Wand (22a) einschlief3t.

Waschapparat nach Anspruch 1, wobei der rohrfor-
mige Korperabschnitt (112) eine Bohrung (116) de-
finiert, die mit der Innenkammer (118) in dem ge-
wolbten Abschnitt (114) kommuniziert, wobei die
sich durch den gewdlbten Abschnitt (114) erstre-
ckenden Seitendffnungen (142) so dimensioniert
sind, dass die Gesamtquerschnittflache aller Seite-
noffnungen (142) gleich oder kleiner als die Quer-
schnittflache der Bohrung (116) ist.

Waschapparat nach Anspruch 1, wobei jeder der
Fluiddiffusoren (74, 64, 84) um eine Achse (A) sym-
metrisch ist, wobei der gewdlbte Abschnitt (114) eine
Stirnwand (122) aufweist, die allgemein senkrecht
zu der Achse (A) ist, wobei die Seitendffnungen
(142) von der Stirnwand (122) weg gerichtet sind.

Waschapparat nach Anspruch 10, wobei die Seite-
néffnungen (142) in einem Winkel von etwa 10 Grad
relativ zu einer Ebene, die senkrecht zu der Achse
(A) ist, von der Stirnwand (122) weg gerichtet sind.

Verfahren zum Waschen medizinischer Vorrichtun-
gen in einem Waschapparat, wobei der Waschap-
parat aufweist:

eine Waschkammer (24);

einen Sumpf (26) am Boden der Waschkammer
(24) zum Sammeln und Halten von Fluiden;
ein Heizelement (28) in dem Sumpf (26) zum
Erwarmen von Fluiden in dem Sumpf (26);
einen Spriher (44A, 44B) zum Spriihen der Flu-
ide auf die zu reinigenden medizinischen Vor-
richtungen und eine Pumpe (52) zum Pumpen
von Fluiden in dem Sumpf (26) zu dem Spriiher
(44A, 44B),

wobei das Verfahren die folgenden Schritte um-
fasst:

Einbringen von Kaltwasser in die Wasch-
kammer (24) durch einen ersten Fluiddiffu-
sor (74), der an einer oberen Wand (22a)
der Waschkammer (24) montiert ist, um ei-
ne erste Phase eines Waschzyklus zu star-
ten, wobei der erste Fluiddiffusor (74) eine
Vielzahl von Seitendffnungen (142) auf-



17 EP 2 925 461 B9 18

weist, die zur oberen Wand (22a) orientiert
sind, wobei das Kaltwasser durch den ers-
ten Fluiddiffusor (74) derart in der Wasch-
kammer (24) verteilt wird, dass das Kalt-
wasser durch den ersten Fluiddiffusor (74)
zur oberen Wand (22a) gerichtet wird;
Sammeln des Kaltwassers in dem Sumpf
(26);

Initiieren eines Pumpvorgangs der Pumpe
(52);

Deaktivieren eines Motors, derdas Pumpen
der Pumpe (26) bewirkt, um die erste Phase
des Waschzyklus zu beenden;

Ablassen des Kaltwassers aus der Wasch-
kammer (24);

Einbringen von HeilRwasser in die Wasch-
kammer (24) durch einen zweiten Fluiddif-
fusor (64), der an der oberen Wand (22a)
der Waschkammer (24) montiert ist, um ei-
ne zweite Phase des Waschzyklus zu star-
ten, wobei der zweite Fluiddiffusor (64) eine
Vielzahl der Seitendffnungen (142) auf-
weist, die zur oberen Wand (22a) orientiert
sind, wobei das Wasser mit der zweiten
Temperatur durch den zweiten Fluiddiffu-
sors (64) in der Waschkammer (24) derart
verteilt wird, dass das Wasser mit der zwei-
ten Temperatur durch den zweiten Fluiddif-
fusor (64) zur oberen Wand (22a) gerichtet
wird;

Sammeln des Wassers mit der zweiten
Temperatur in dem Sumpf (26);

Initiieren eines Pumpvorgangs der Pumpe
(52);

Deaktivieren des Motors, der das Pumpen
der Pumpe (26) bewirkt, um die zweite Pha-
se des Waschzyklus zu beenden;
gekennzeichnet durch

Einbringen vonreinem Spllwasser auf oder
unter Raumtemperatur in die Waschkam-
mer (24) durch einen dritten Fluiddiffusor
(84), der an der oberen Wand (22a) der
Waschkammer (24) montiert ist, um eine
dritte Phase des Waschzyklus zu starten,
wobei der dritte Fluiddiffusor (84) eine Viel-
zahl der Seitenéffnungen (142) aufweist,
die zur oberen Wand (22a) orientiert sind,
wobei das Spullwasser durch den dritten
Fluiddiffusor (84) in der Waschkammer (24)
verteilt wird, so dass das Spllwasser durch
den dritten Fluiddiffusor (84) zur oberen
Wand (22a) gerichtet wird, die die Wasch-
kammer (24) definiert;

Sammeln des Spllwassers in dem Sumpf
(26);

Initiieren eines Pumpvorgangs der Pumpe
(52); und

Deaktivieren des Motors, der das Pumpen
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der Pumpe (52) bewirkt, um die dritte Phase
des Waschzyklus zu beenden.

13. Verfahren zum Waschen medizinischer Vorrichtun-
gen in einem Waschapparat gemal Anspruch 12,
wobei das Kaltwasser aus der Wasserleitung eines
Gebdudes kommt und eine erste Temperatur auf-
weist, die unter Raumtemperatur liegt.

14. Verfahren zum Waschen medizinischer Vorrichtun-
gen in einem Waschapparat gemal Anspruch 12,
wobei das Wasser mit der zweiten Temperatur
HeiRwasser aus der Wasserleitung eines Gebaudes
ist und Uber Raumtemperatur liegt.

Revendications

1. Appareil de nettoyage pour le nettoyage de disposi-
tifs médicaux, ledit appareil de nettoyage
comprenant :

- une chambre de nettoyage (24) ;

- un puisard (26) dans le fond de la chambre de
nettoyage (24) pour la collecte et la retenue de
fluides ;

- un élément de chauffage (28) dans ledit pui-
sard (26) pour le chauffage de fluides dans ledit
puisard (26) ;

- un pulvérisateur (44A, 44B) destiné a pulvéri-
ser lesdits fluides sur lesdits dispositifs médi-
caux a nettoyer ;

- une pompe (52) destinée a pomper des fluides
dans ledit puisard (26) vers ledit pulvérisateur
(44A, 44B) ; et

- trois lignes d’entrées de fluide (72, 62, 82) des-
tinées a fournir du fluide a ladite chambre de
nettoyage (24), lesdites lignes d’entrées de flui-
de (72, 62, 82) étant reliées a des diffuseurs de
fluide (74, 64, 84) respectifs montés sur une pa-
roi supérieure (22a) de lachambre de nettoyage
(24), chacun desdits diffuseurs de fluide (74, 64,
84) étant constitué d’'une partie de corps tubu-
laire (112) présentant une partie bombée (114)
a une extrémité de celui-ci, ladite partie bombée
(114) comportant une chambre intérieure (118),
ladite chambre intérieure (118) communiquant
avec I'extérieur de ladite partie bombée (114) a
travers une pluralité dorifices latéraux (142)
s’étendant a travers ladite partie bombée (114),
chacun desdits orifices (142) étant orienté vers
ladite paroi supérieure (22a),

- dans lequel de 'eau froide, laquelle est intro-
duite dans ladite chambre de nettoyage (24) a
travers une premiéere (72) desdites lignes d’en-
trées de fluide (72, 62, 82) et un premier (74)
desdits diffuseurs de fluide (74, 64, 84) relié a
ladite premiére ligne d’entrées de fluide (72), est
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distribuée dans ladite chambre de nettoyage
(24) a travers ledit premier diffuseur de fluide
(74), de maniéere a ce que ladite eau froide soit
dirigée vers ladite paroi supérieure (22a) par le-
dit premier diffuseur de fluide (74),

- dans lequel de I'eau chaude, laquelle peut étre
introduite dans ladite chambre de nettoyage
(24) atravers une deuxieme (62) desdites lignes
d’entrées de fluide (72, 62, 82) et un deuxieme
(64) desdits diffuseurs de fluide (74, 64, 84) relié
a ladite deuxiéme ligne d’entrées de fluide (62),
peut étre distribuée dans ladite chambre de net-
toyage (24) a travers ledit deuxieme diffuseur
de fluide (64), de maniére a ce que ladite eau
chaude puisse étre dirigée vers ladite paroi su-
périeure (22a) par ledit deuxieme diffuseur de
fluide (64),

- dans lequel de I'eau de ringage pure a tempé-
rature ambiante ou en dessous, laquelle peut
étre introduite dans ladite chambre de nettoyage
(24) atravers une troisieme (82) desdites lignes
d’entrées de fluide (72, 62, 82) et un troisieme
(84) desdits diffuseurs de fluide (74, 64, 84) relié
a ladite troisiéme ligne d’entrées de fluide (82),
peut étre distribuée dans ladite chambre de net-
toyage (24) a travers ledit troisieme diffuseur de
fluide (84), de maniére a ce que ladite eau de
ringage pure puisse étre dirigée vers ladite paroi
supérieure (22a) par ledit troisieme diffuseur de
fluide (84).

Appareil de nettoyage selon la revendication 1, dans
lequel lesdits orifices latéraux (142) sont disposés a
distance égale autour d’'un axe (A) s’étendant a tra-
vers ladite partie bombée (114).

Appareil de nettoyage selon la revendication 1 ou 2,
dans lequel ladite partie bombée (114) comprend
une paroi terminale (122), ladite paroi terminale
(122) comportant un orifice de paroi terminale (114)
s’étendant a travers celle-ci.

Appareil de nettoyage selon la revendication 1, dans
lequel chacun desdits diffuseurs de fluide (74, 64,
84) est généralement symétrique autour d’'un axe
(A) et présente un extérieur, ladite partie bombée
(114) comprenant une paroi terminale (122) géné-
ralement perpendiculaire audit axe (A), ladite paroi
terminale (122) présentant une surface intérieure lé-
géerement concave (122b) et un orifice de paroi ter-
minale (144) s’étendant a travers celle-ci a partir de
ladite surface intérieure concave (122b) jusqu’audit
extérieur de diffuseur de fluide.

Appareil de nettoyage selon la revendication 4, dans
lequel ledit axe (A) est orienté verticalement et dans
lequel ledit orifice de paroi terminale (144) dans la-
dite partie bombée (114) est disposé dans la partie
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la plus basse de chacun desdits diffuseurs de fluide
(74, 64, 84).

Appareil de nettoyage selon larevendication 5, dans
lequel ledit orifice de paroi terminale (144) a travers
ladite paroi terminale (122) est aligné avec ledit axe
(A).

Appareil de nettoyage selon larevendication 1, dans
lequel ladite partie bombée (114) présente une sur-
face cylindrique extérieure (114a) dont le diamétre
est supérieur a celui de la surface cylindrique exté-
rieure de ladite partie de corps (112a).

Appareil de nettoyage selon larevendication 1, dans
lequel ladite partie bombeée (114) comprend une fen-
te annulaire (132) pour le montage desdits diffuseurs
de fluide (74, 64, 84) y compris ladite partie bombée
(114) sur ladite paroi terminale (22a).

Appareil de nettoyage selon larevendication 1, dans
lequel ladite partie de corps tubulaire (112) définit
un alésage (116) communiquant avec ladite cham-
bre intérieure (118) dans ladite partie bombée (114),
lesdits orifices latéraux (142) s’étendant a travers
ladite partie bombée (114) étant dimensionnés de
telle fagon que l'aire de section transversale totale
de tous lesdits orifices latéraux (142) est inférieure
ou égale a l'aire de section transversale dudit alésa-
ge (116).

Appareil de nettoyage selon larevendication 1, dans
lequel chacun desdits diffuseurs de fluide (74, 64,
84) est symétrique autour d’'un axe (A), ladite partie
bombée (114) comportant une paroi terminale (122)
généralement perpendiculaire audit axe (A), lesdits
orifices latéraux (142) étant dirigés a distance de la-
dite paroi terminale (122).

Appareil de nettoyage selon la revendication 10,
danslequellesdits orifices latéraux (142) sontdirigés
a distance de ladite paroi terminale (122) selon un
angle d’environ 10 degrés par rapport a un plan per-
pendiculaire audit axe (A).

Procédé pour le nettoyage de dispositifs médicaux
dans un appareil de nettoyage, ledit appareil de net-
toyage comprenant :

- une chambre de nettoyage (24) ;

- un puisard (26) dans le fond de la chambre de
nettoyage (24) pour la collecte et la retenue de
fluides ;

- un élément de chauffage (28) dans ledit pui-
sard (26) pour le chauffage de fluides dans ledit
puisard (26) ;

- un pulvérisateur (44A, 44B) destiné a pulvéri-
ser lesdits fluides sur lesdits dispositifs médi-
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caux a nettoyer ; et

- une pompe (52) destinée a pomper des fluides
dans ledit puisard (26) vers ledit pulvérisateur
(44A, 44B) ;

ledit procédé comprenant les étapes suivantes :

- introduction d’eau froide dans ladite chambre
de nettoyage (24) a travers un premier diffuseur
de fluide (74) monté sur une paroi supérieure
(22a) de ladite chambre de nettoyage (24) pour
démarrer une premiére phase d’un cycle de net-
toyage, ledit premier diffuseur de fluide (74) pré-
sentant une pluralité d’orifices latéraux (142)
orientés vers ladite paroi supérieure (22a), ladite
eau froide étant distribuée dans ladite chambre
de nettoyage (24) a travers ledit premier diffu-
seur de fluide (74) de maniére a ce que ladite
eau froide soit dirigée vers ladite paroi supérieu-
re (22a) par ledit premier diffuseur de fluide
(74);

- collecte de ladite eau froide dans ledit puisard
(26) ;

- déclenchementd’un pompage de ladite pompe
(26) ;

- désactivation d’'un moteur amenant ladite pom-
pe (26) a pomper pour terminer ladite premiére
phase dudit cycle de nettoyage ;

- drainage de ladite eau froide a partir de ladite
chambre de nettoyage (24) ;

-introduction d’eau chaude dans ladite chambre
de nettoyage (24) a travers un deuxieme diffu-
seur de fluide (64) monté sur la paroi supérieure
(22a) de la chambre de nettoyage (24) pour dé-
marrer une deuxieme phase du cycle de net-
toyage, ledit deuxieme diffuseur de fluide (64)
comportant une pluralité dorifices latéraux
(142) orientés vers ladite paroi supérieure (22a),
ladite eau a une deuxiéme température étant
distribuée dans ladite chambre de nettoyage
(24) a travers ledit deuxieme diffuseur de fluide
(64) de maniere a ce que ladite eau a une
deuxiéme température soit dirigée vers ladite
paroi supérieure (22a) par ledit deuxiéme diffu-
seur de fluide (64) ;

- collecte de ladite eau a une deuxiéme tempé-
rature dans ledit puisard (26) ;

- déclenchementd’un pompage de ladite pompe
(52);

- désactivation du moteur amenant ladite pompe
(26) a pomper pour terminer ladite deuxiéme
phase dudit cycle de nettoyage ;

caractérisé par

- introduction d’eau de ringage pure a tempé-
rature ambiante ou en dessous dans ladite
chambre de nettoyage (24) a travers un troisie-
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me diffuseur de fluide (84) monté sur la paroi
supérieure (22a) de la chambre de nettoyage
(24) afin de démarrer une troisieme phase du
cycle de nettoyage, ledit troisieme diffuseur de
fluide (84) présentant une pluralité d’orifices la-
téraux (142) orientés vers ladite paroi supérieu-
re (22a), ladite eau de ringage étant distribuée
dans ladite chambre de nettoyage (24) atravers
ledit troisiéme diffuseur de fluide (84) de manié-
re a ce que ladite eau de ringage soit dirigée
vers ladite paroi supérieure (22a) par ledit troi-
sieme diffuseur de fluide (84) définissant ladite
chambre de nettoyage (24) ;

- la collecte de ladite eau de ringage dans ledit
puisard (26) ;

- le déclenchement d’'un pompage de ladite
pompe (52) ; et

- la désactivation du moteur amenant ladite
pompe (52) a pomper pour terminer ladite troi-
siéme phase dudit cycle de nettoyage.

Procédé pour le nettoyage de dispositifs médicaux
dans un appareil de nettoyage selon larevendication
12, dans lequel ladite eau froide provient d’'une arri-
vée d’eau du batiment et présente une premiere tem-
pérature inférieure a la température ambiante.

Procédé pour le nettoyage de dispositifs médicaux
dans un appareil de nettoyage selon larevendication
12, dans lequel ladite eau a une deuxieéme tempé-
rature est de I'eau chaude provenant d’une arrivée
d’eau du batiment et dépasse la température am-
biante.
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