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DESCRIPTION
FIELD

[0001] The present invention relates to wash chambers for use in automated cleaning 
systems, and more particularly, to wash chambers used in automated washing devices used to 
clean at least a portion of an appendage of a user.

BACKGROUND

[0002] The following text should not be construed as an admission of knowledge in the prior 
art. Furthermore, citation or identification of any document in this application is not an 
admission that such document is available as prior art to the present disclosure, or that any 
reference forms a part of the common general knowledge in the art.

[0003] Touchless automated hand-washing devices that incorporate rotating cylinders are 
known and have been in use for some time. These devices are designed to wash and/or 
provide a proper amount of anti-microbial solution to a person's hand and forearm within in a 
set time. The cylinders can be mounted in a free standing device and are adapted to receive 
the person's hand and forearm. The cylinders include an annulus or inner cavity that, in 
operation, is filled with cleaning fluid. As the inner cavity is filled, the cleaning fluid is forced out 
of a nozzle arrangement on the inner surface of the cylinder and into the interior of the 
cylinder. In order to provide greater coverage of the hand and forearm, the cylinders are 
rotated to provide a spray pattern.

[0004] A nozzle arrangement known in the prior art is disclosed by U.S. Patent No. 4,817,651 
("the '651 patent"). This patent discloses the features of the preamble of claim 1 and defines a 
three-set grouping of nozzles positioned on the interior surface of the rotating cylinder. A first 
set of nozzles is positioned on a closed end of the cylinder opposite from an open end through 
which a person's hands are placed. The closed end includes a frusto-conical shape that allows 
the first set of nozzles to be positioned such that cleaning fluid is sprayed toward the user's 
hand. Additionally, the frusto-conical end portion may include a drain through which spent 
cleaning fluid may exit the cylinder. A second set of nozzles are arranged in a ring on the inner 
surface of the cylinder just inside the open end. The second set of nozzles are angled 
downward, such that their spray is directed into the cylinder. A third set of nozzles are 
positioned in a helical array along the length of the cylinder.

[0005] As described in the '651 patent, the three-set nozzle arrangement has several 
advantages. Firstly, the fingernails and the ends of the fingers receive a direct spray from the 
first set of nozzles. Secondly, the spray pattern that results from the second set of nozzles 
produces a "curtain" that prevents the cleaning fluid from being splashed or sprayed out of the 
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cylinder. Lastly, the helical arrangement of nozzles along the length of the cylinder in 
combination the rotation of the cylinders results in debris and spent cleaning fluid being swept 
downward, toward the closed end of the cylinder. In particular, the third set of nozzles are 
disposed in a left-hand helical pattern which, when combined with the clock-wise rotation of the 
cylinders, results in a succession of sprays that travel down the arm from above the wrist 
towards the fingertips.

[0006] The spray pattern that results from the nozzle arrangement depends in part on the 
orientation and spray pattern of the individual nozzles. While the ' 651 patent contains little 
discussion of these details, U.S. Patent 5,823,447 ("the '447 patent") is directed to an angled 
fan nozzle for use with a rotating cleaning cylinder. The nozzle construction disclosed in the 
'447 patent produces a flat "fan" pattern. In particular, cleaning fluid is ejected into the interior 
of the cylinder from a nozzle having a small square aperture. The spray of cleaning fluid 
spreads out through an angle while remaining substantially in a single plane. The nozzle is 
constructed such that the plane of the fan spray pattern is angled at 15 degrees with respect to 
the axis of the nozzle. As described by in the '447 patent, the nozzle may be positioned on the 
interior of the cylinder at a 15 degree tilt towards the closed end of the cylinder. The 15 degree 
angle of the fan spray combines with the 15 degrees tilt of the nozzle, resulting in a fan spray 
directed partially downwards, towards the closed end of the cylinder. With respect to the plane 
of the cylinder opening, the fan spray is directed downward at a 30 degree angle. This 
downwardly angled fan spray operates to direct spent cleaning fluid downwards, towards the 
closed end of the cylinder.

[0007] While the '447 patent discloses an angle of the flat fan spray with respect to the plane 
of the cylinder opening, this reference is silent as to the rotational orientation of the fan spray 
pattern around with respect to the normal of the inner wall (or "roll" angle as defined later 
herein). For example, a particular nozzle may be positioned in a 0 degree rotational 
orientation, such that the flat fan spray is ejected from the nozzle "horizontally," that is, in a 
plane parallel with the plane of the cylinder opening. Alternatively, a particular nozzle may be 
positioned in the 90 degree orientation such that the flat fan spray is ejected "vertically," that is, 
in a plane perpendicular to the plane of the cylinder opening. As can be appreciated, a 
particular nozzle can be positioned at any angle between 0 and 90 degrees such that the flat 
fan spray has both a vertical and horizontal component.

[0008] It has been found that particular orientations and arrangements of nozzles not 
disclosed or suggested by the '651 patent or the '447 patent, such as the rotational orientation 
of particular nozzles, produce a novel spray pattern having increased coverage of the hand 
and forearm of the user. Additionally, the prior art fails to disclose other features associated 
with the cylinders that allow for faster and more reliable completion of wash cycles, safer 
operation, and easier assembly.

[0009] Nothing herein is to be construed as an admission that the present disclosure is not 
entitled to antedate a patent, publication or disclosure by another by virtue of prior disclosure.
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SUMMARY

[0010] The invention is defined in the appended claims. It is to be understood that the present 
disclosure includes a variety of different versions or embodiments, and this Summary is not 
meant to be limiting or all-inclusive. This Summary provides some general descriptions of 
some of the embodiments, but may also include some more specific descriptions of certain 
embodiments.

[0011] One inch is equal to 2.54 cm. The present disclosure is directed to a chamber, such as 
a wash chamber or cylinder, for use in connection with an automated fluid dispensing 
apparatus, such as a hand-washing machine. An embodiment of the wash cylinder described 
herein includes a plurality of nozzles disposed on the interior of the cylinder that deliver water 
and/or cleaning fluid as the cylinder rotates around a person's hand and forearm. The cylinder 
includes an inner cylinder coupled to an outer cylinder. Water and/or cleaning fluid is delivered 
to the nozzles through an inner cavity located between the inner and outer cylinders.

[0012] Wash cylinders in accordance with embodiments of the present disclosure include 
features that allow for fast, reliable delivery of water and/or cleaning fluid. At least one 
embodiment of the present disclosure comprises a cylinder that includes a flow guidance 
structure disposed on a surface of the inner cylinder that reduces turbulence of the incoming 
fluid flow. Additionally, the cylinder may include a sealing mechanism that results in greater 
reliability under high pressure conditions.

[0013] Cylinders in accordance with embodiments of the present disclosure include drain holes 
sized to prevent fingers and/or jewelry from being caught while the cylinder is in motion. In 
particular, the drain holes or perforations are preferably between in 1/32 inch to 1/4 inch in 
diameter. Additionally, embodiments of the cylinder include structure that prevents fingers 
and/or jewelry from being caught between the rotating cylinder and non-moving parts of the 
machine.

[0014] Cylinders in accordance with embodiments of the present disclosure include features 
that produce an advantageous spray pattern. Like the prior art, at least one embodiment of the 
present disclosure uses a three-set nozzle arrangement having a bottom nozzle set, a top ring 
nozzle set, and a helical array nozzle set. In contrast to the prior art, the present disclosure 
includes an arrangement of helical nozzles that produce improved coverage of the hand and 
forearm of the user. In particular, a helical array of nozzles having progressively steeper 
rotational angles is disclosed. Additionally, embodiments of the present disclosure include one 
or more off-helix nozzles.

[0015] Embodiments of the present disclosure may comprise a nozzle strip or inlay that 
includes a plurality of nozzles along a preferred alignment, such as a linear alignment, a helical 
alignment, and/or a curved alignment.
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[0016] Embodiments of the disclosure may comprise a fluid conveyance feature to limit fluid 
volumes and decrease the cycle time.

[0017] Embodiments of the present disclosure may comprise any one or more of the features 
described herein, including the in the Detailed Description, and/or shown in the drawings.

[0018] As used herein, " at least one", "one or more", and "and/or" are open-ended 
expressions that are both conjunctive and disjunctive in operation. For example, each of the 
expressions "at least one of A, B and C", "at least one of A, B, or C", "one or more of A, B, and 
C", "one or more of A, B, or C" and "A, B, and/or C" means A alone, B alone, C alone, A and B 
together, A and C together, B and C together, or A, B and C together.

[0019] Various embodiments of the present disclosure are set forth in the attached figures and 
in the detailed description of the disclosure as provided herein and as embodied by the claims. 
It should be understood, however, that this Summary does not contain all of the aspects and 
embodiments of the present disclosure, is not meant to be limiting or restrictive in any manner, 
and that the invention as disclosed herein is and will be understood by those of ordinary skill in 
the art to encompass obvious improvements and modifications thereto.

[0020] Additional advantages of the present disclosure will become readily apparent from the 
following discussion, particularly when taken together with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

Fig. 1 is a perspective view of a cleaning station in accordance with embodiments of the 
present disclosure;

Fig. 2A is a schematic depiction of a portion of the cleaning station depicted in Fig. 1;

Fig. 2B is a perspective view of the wash cylinder shown in Fig. 2A;

Fig. 2C is an additional perspective view of the wash cylinder shown in Fig 2A;

Fig. 2D is a close-up view of a portion of a cleaning station in accordance with embodiments of 
the present disclosure;

Fig. 3A is cross-sectional view of the wash cylinder and the seating assembly shown in Fig. 2A;

Figs. 3B-E are side elevation views of an inner cylinder in accordance with embodiments of the 
present disclosure;

Fig. 4A is a cross-sectional view of the closed end of the wash cylinder and the seating 
assembly shown in Fig. 2A;
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Fig. 4B is a detail view of a portion of Fig. 4A;

Fig. 5 is a cross-sectional view of a prior art wash cylinder;

Fig. 6 is an exploded view of the seating assembly shown in Fig. 2A;

Fig. 7 is an exploded perspective view of a wash cylinder in accordance with an embodiment of 
the present disclosure;

Fig. 8A is an elevation view of the inlet side of a square nozzle;

Fig. 8B is a side elevation view of a square nozzle;

Fig. 8C is an elevation view of outlet side of a square nozzle;

Fig. 9A is an elevation view of the inlet side of a straight nozzle;

Fig. 9B is a side elevation view of a straight nozzle;

Fig. 9C is an elevation view of outlet side of a straight nozzle;

Fig. 10A is an elevation view of the inlet side of an angled nozzle;

Fig. 10B is a side elevation view of an angled nozzle;

Fig. 10C is an elevation view of outlet side of an angled nozzle;

Figs. 11A-C are perspective views of a nozzle inlay;

Fig. 12A is an elevation view of the inlet side of a nozzle inlay;

Fig. 12B is a cross-sectional view of a nozzle inlay;

Fig. 12C is an elevation view of the outlet side of a nozzle inlay;

Fig. 13 is a perspective view of a nozzle inlay attached to a wash cylinder;

Figs. 14A-B are perspective views of an inner cylinder having a nozzle inlay;

Figs. 15A-C are perspective views of the spray pattern produced by helical nozzles in 
accordance with embodiments of the present disclosure;

Fig. 15D is a perspective view of the spray pattern produced by a top ring nozzle in 
accordance with embodiments of the present disclosure;

Fig. 16A is a cut-away perspective view of the combined spray pattern produced by an 
exemplary nozzle arrangement in accordance with embodiments of the present disclosure;

Fig. 16B is a cross-sectional view of a prior art wash cylinder;

Fig. 17 is a exploded perspective view of an embodiment of the present disclosure having a 
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fluid conveyance structure;

Figs. 18A-B are a perspective views of another embodiment of the present disclosure having a 
fluid conveyance structure;

Figs. 19A-B are perspective views of yet another embodiment of the present disclosure having 
a fluid conveyance structure;

Fig. 20 is a cross-sectional view of cylinder in accordance with an embodiment of the present 
disclosure; and

Fig. 21 is a cross-sectional view of wash chamber in accordance with an embodiment of the 
present disclosure.

[0022] The drawings are not necessarily to scale, and may, in part, include exaggerated 
dimensions for clarity.

DETAILED DESCRIPTION

[0023] Embodiments of the present disclosure are directed to one or more elements of a 
system and method for providing automated washing of an appendage of a person. In 
addition, it is to be understood that embodiments of the present application are also applicable 
to other types of washing systems, including for example, boot-washing systems. In 
accordance with embodiments of the present disclosure, cleaning effectiveness can be 
improved from that of traditional sink and faucet systems, as well as existing automated 
cleaning stations by using an automated cleaning station with a novel wash cylinder 
construction. Various embodiments of the present disclosure are described in the following text 
and in the drawings; however, it is to be understood that examples described herein are not 
meant to be limiting. Accordingly, the scope of the present disclosure includes modifications 
and alternatives to the example embodiments described in text and shown in the figures 
associated herewith.

[0024] Cleaning stations operate to dispense one or more fluids, such as water, a cleaning 
fluid, such as soap, and/or a disinfectant, etc., while a person's hands are placed in a 
washbasin. As used herein, a "washbasin" or "wash chamber" means a structure associated 
with the cleaning station where an appendage, such as a hand (or foot/boot) are cleaned, such 
as one or more wash cylinders, spray areas, pans, tubs, etc. Individuals, such as employees of 
a laboratory, food service related industry, or health care facility, may be instructed to wash 
their hands for a minimum amount of time that has been determined to be sufficient to provide 
a complete cleaning. In situations where hand (or boot) washing is required, or because of 
personal preferences, the user may be required to use (or otherwise desire to use) an 
automated cleaning station that incorporates a wash cylinder.
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[0025] Referring now to Fig. 1, an automated cleaning station 100 is depicted. The cleaning 
station 100 includes a body 104 and a pair of washbasins, and more preferably, cylinders 108 
residing within the body 104 for receiving an object. As used herein an "object" may refer to 
anything cleaned by the automated cleaning station. An object may be, for example, an 
appendage of a user, a tool, a boot, and/or an inanimate object, etc. As used herein, 
"inanimate object" means an object that is principally not a biological tissue, although biological 
matter may be associated with the inanimate object, for example, a virus, bacteria, and/or 
pieces of tissue on a tool. For purposes of discussion, the various embodiments of the present 
disclosure are discussed herein in connection cleaning an appendage of a user. However, it 
should be understood that the various embodiments may be used in connection with other 
objects.

[0026] The automated cleaning station 100 is shown as a free standing machine. Alternatively, 
the automated cleaning station 100 may be incorporated into a counter top, wall, or other 
structure. Embodiments of the present disclosure include at least one washbasin that 
comprises a cylinder 108 that rotates around a user's hand to clean the user's hand. Although 
referred to and shown as a "cylinder," the washbasin or wash chamber may comprise another 
shape. The cylinder may rotate either clockwise or counter-clockwise. Cleaning is performed 
by the application of fluids to the hands, wherein the fluids include water, a cleaning agent 
(such as soap), and/or a disinfectant, such as Chlorhexidine gluconate (CHG). The fluids are 
directed toward the user's hands through a series of nozzles, wherein the nozzles provide 
coverage of cleaning fluids to the user's hand to clean and rinse the user's hand.

[0027] In use, the user inserts their hand into the cylinder 108 and the cleaning station 100 
automatically initiates a cleaning cycle by reading the presence of the user's hand within the 
cylinder 104, such as by an optical sensor (not shown).

[0028] At least one embodiment of the present disclosure is directed to a wash cylinder for use 
in automated hand-washing machines. The rotating cylinder construction is especially effective 
in providing a complete hand washing in a quick and reliable manner. In that regard, the 
rotating cylinders may be provided with a plurality of nozzle sets, such as a three-set nozzle 
arrangement. At least one embodiment of the present disclosure features an orientation and 
arrangement of cylinder nozzles. Additionally, embodiments of the present disclosure include 
other features of a wash cylinder that provide for improved flow of water and/or cleaning fluid in 
and out of the cylinder.

[0029] When a person places his or her hands in the wash cylinders 108, they are washed 
and/or disinfected in a series of steps. Within approximately ten seconds the hands receive a 
(1) purge, (2) soap, and (3) rinse cycle. The purge cycle allows the water to reach the proper 
temperature. The soap cycle washes and allows the soap or disinfectant to kill germs. The 
rinse cycle removes the soap.

[0030] Fig. 2A provides a view of part of an exemplary automated cleaning station 100 used by 
an employee whose hand 200 is being placed in position to be washed. One wash cylinder 108 
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and other components associated with the wash cylinder 108 can be seen in Fig. 2A. The 
wash cylinder 108 may be associated with a drive assembly 204 including a drive mechanism 
208 and a drive belt 212. The drive assembly 204 operates to rotate the wash cylinder 108 
when the automated cleaning station 100 is in use. As the wash cylinder 108 rotates, a plurality 
of nozzles (not shown) disposed on the interior of the wash cylinder 108 spray water and/or 
cleaning fluid onto the hand 200. The wash cylinder 108 is interconnected to a seating 
assembly 216 that provides the wash cylinder 108 with a mounting within a receiving basin 
220. As described in greater detail below, the receiving basin 220 receives spent water and/or 
cleaning fluid that drains out of the wash cylinder 108 after use in connection with washing or 
rinsing the hand 200. The spent fluid then exits through the basin drain 222 towards the sewer 
or other disposal system.

[0031] Figs. 2B and 2C show detailed perspective views of the wash cylinder 108. The wash 
cylinder 108 includes an open end 224 and a frusto-conically shaped closed end 228. The 
closed end 228 includes a water inlet 232 and a plurality of drains 236. The open end 224 of 
the wash cylinder 108 features a rim 240 that includes a recessed portion 244. The recessed 
portion 244 is adapted to mate with a circular flange disposed on the automated cleaning 
station 100. The circular flange 248 can be seen with reference to Fig. 2D, which shows a 
close-up view of a portion of an automated cleaning station 100, including a top portion of the 
wash cylinder 108. As can be seen in Fig. 2D, the automated cleaning station 100 may include 
a circular flange 248 that is operatively associated with the recessed portion 244 of the 
cylinder. This arrangement prevents a person's fingers, and/or loose items, such as jewelry, 
from being caught between the rotating cylinder and non-moving portions of the automated 
cleaning station 100.

[0032] An understanding of the features of the appendage receiving member, such as wash 
cylinder 108, may be gained by an inspection of Fig. 3A, which depicts a cross-sectional view 
of the wash cylinder 108 and the seating assembly 216. Cylinder 108 preferably rotates around 
its rotational axis RA, such as in the direction of arrow R shown in Fig. 3A. At least one 
embodiment of the present disclosure includes nozzles arranged in a ring on the top end (the 
end proximate to the opening of the cylinder), nozzles arranged in a helical pattern along the 
length of the cylinder, one or more off-helix nozzles, and nozzles disposed on the bottom of the 
closed end of the cylinder. A portion of the complete arrangement of nozzles can be seen in 
Fig. 3A. In particular, bottom nozzles 300 are positioned on the closed end 228 of the wash 
cylinder 108. Top ring nozzles 304 are arranged just inside the open end 224 of the wash 
cylinder 108. Helical nozzles 308 are positioned in an array along the length of the wash 
cylinder 108. Four helical nozzles 308 are shown in Fig. 3A. However, it should be understood 
that the wash cylinder 108 may include additional helical nozzles 308 disposed on portions of 
the cylinder 108 that are not visible in the cross sectional view shown in Fig. 3A. In particular, 
the complete wash cylinder 108 may include any number of helical nozzles, such as for 
example, five, six, seven, eight, nine, or ten. Additionally, embodiments of the present 
disclosure include one or more off-helix nozzles 312.

[0033] As can be seen in Fig. 3A, the cylinder 108 includes or comprises an appendage 
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receiving member having an inner member, such as inner cylinder 316, and an outer member, 
such as outer cylinder 320. The appendage receiving member and its inner and outer member 
(where present) may be cylindrical or substantially cylindrical in shape, or may comprise 
another shape. An inner cavity 324 is established between the inner cylinder 316 and the outer 
cylinder 320. By way of example and not limitation, the inner cavity 324 is preferably 0.070 
inches wide. Alternatively, the inner cavity 324 may be between 1/16 inch and 3/16 inch wide. 
The length L of the wash cylinder 108 is preferably 11.490 inches. Alternatively, the length Lof 
wash cylinder 108 may be between 12.5 and 10.5 inches. The diameter D of the wash cylinder 
108 is preferably 6.580 inches. Alternatively, the diameter D of the wash cylinder 108 but may 
be between 7.5 and 5.5 inches. The above noted dimensions are example dimensions for a 
wash cylinder 108 used to clean a person's hands and are not meant to be limiting. Cylinders 
having different dimensions are within the scope of the present disclosure. For example, larger 
cylinders can be used to clean a person's hand, forearm and upper arm. Also, as those skilled 
in the art will appreciate, different sized cylinders can be used to clean a person's foot and/or 
lower leg.

[0034] The nozzles discussed above are disposed on the inner cylinder 316. A complete 
nozzle arrangement can be seen with reference to Figs. 3B-E, each of which shows the same 
inner cylinder 316 from a different viewpoint. The embodiment of the present disclosure shown 
in Fig. 3B-3E shows a nozzle arrangement having eight helical nozzles 308a-h. The views 
shown in Figs. 3B-E are 90 degrees apart, such that Figs. 3B-E together show a complete 360 
degree view of the inner cylinder 316. By way of illustration and not limitation, the inner cylinder 
316 includes four bottom nozzles 300; eight top ring nozzles 304; eight helical nozzles 308a-h, 
and two off-helix nozzles 312. It should be understood that alternative embodiments of the 
present disclosure may include any suitable number of top ring nozzles, helical nozzles, off- 
helix nozzles and bottom nozzles.

[0035] In operation, the inner cavity 324 established between the inner cylinder 316 and the 
outer cylinder 320 is filled with water and/or cleaning fluid under pressure. Fluid enters the 
inner cavity 324 through the fluid inlet 232 disposed on the closed end 228 of the wash cylinder 
108. As best seen in Fig. 3A, the fluid inlet 232 includes a circular hole 321 in the outer cylinder 
320 and a tubular portion 322 depending therefrom. Within a short time after initiating a 
cleaning cycle, the inner cavity 324 fills and becomes pressurized. The pressure within the 
inner cavity 324 forces the fluid through the nozzles 300, 304, 308a-h and 312 and into the 
interior of the wash cylinder 108. As a result, a spray pattern is established in the interior of the 
wash cylinder 108. Fluid is removed from the wash cylinder 108 through the drains 236 
disposed on the closed end 228. The spay pattern established in the interior of the cylinder 
108 is discussed in greater detail below. In particular, embodiments of the present disclosure 
include an orientation and arrangement of nozzles that produce an advantageous spray 
pattern having greater coverage of the hand 200 and forearm of a user.

[0036] A more detailed understanding of the flow of fluid in and out of the wash cylinder 108 
can be gained by an inspection of Fig. 4A, which shows a close-up view of the closed end 228 
of an embodiment of a wash cylinder 108. Initially, as depicted by flow arrow 400, fluid enters
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through the fluid inlet 232. Then, as depicted by flow arrows 404a and 404b, the fluid flows into 
the inner cavity 324. It should be understood that as Fig. 4A is a cross-sectional view of the 
cylinder 108, only a portion of the fluid flow it depicted. In reality, the fluid flowing in from the 
inlet 232 spreads out in all directions to enter the inner cavity 324. When the inner cavity 324 
fills and becomes pressurized, fluid is forced through the nozzles. The flow of fluid through one 
nozzle 308h is depicted in Fig. 4A. In particular, flow arrow 412 depicts flow into the nozzle 
308h from the inner cavity 324, and flow arrow 416 depicts flow out of the nozzle 308h and into 
the interior of the wash cylinder 108. While Fig. 4A shows the flow of fluid through only one 
nozzle 308h, it should be understood that similar flow exists in other nozzles associated with 
the wash cylinder. After the fluid washes or rinses the hand 200, the fluid exits the wash 
cylinder 108 through the drains 236, as depicted by flow arrows 418. The spent fluid then 
enters the receiving basin 220 (shown in Fig. 2A) for drainage out of the system.

[0037] Referring still to Fig. 4A, and in accordance with embodiments of the present 
disclosure, the tip of the closed end 228 of the inner cylinder 316 includes a flow guidance 
structure or protrusion 420. The protrusion 420 is disposed on the inner cylinder 316 in line 
with the inlet 232. Fluid is deflected radially by the protrusion 420 as it enters through the inlet 
232 into the cavity 324 between the inner cylinder 316 and the outer cylinder 320. This 
deflection serves to direct the flow of fluid and leads to a decreased level of turbulence in the 
fluid. Fig. 5 depicts the situation that results from fluid entering a cavity 500 without being 
deflected radially. In particular, the fluid 502 flows perpendicularly into a surface 506 of an 
inner cylinder 504. As a result of the turbulence created 508, the fluid 502 does not flow 
smoothly. This leads to a loss of fluid pressure and a longer time needed to fill the cylinder.

[0038] Referring again to Fig. 4A, as a result of the fluid guidance structure or protrusion 420, 
the cavity between the inner cylinder 316 and the outer cylinder 320 is filled and pressurized 
faster. More specifically, the fluid guidance structure 420 includes a symmetrical sloped surface 
that has its greatest location of projection 421 disposed in line with a central axis around which 
the wash cylinder 108 rotates. As shown in Fig. 4B, sloped surface 436 of protrusion 420 is 
offset from the rotational axis RAof the cylinder 108 by an angle a, where angle a is less than 
90°. The speed in which the cavity is filled is important for delivering a complete hand washing 
in a timely manner. In particular, the cleaning station 100 utilizes a number of different cycles, 
such as wash and rinse, that require different fluids to flow in and out of the cylinder. As a 
result, it is advantageous to fill and pressurize the cavity 324 quickly in order to provide a 
smooth and fast transition between cycles. Additionally, the overall time needed to complete 
the total number of cycles is important for providing a reliable handwashing. It has been shown 
that people are more likely to wash their hands if the handwashing can be accomplished in a 
short period of time. Accordingly, for a number reasons, a reduction in the time needed to fill 
and pressurize the cavity 324, as accomplished by the protrusion 420, achieves an improved 
and more desirable handwashing.

[0039] As spent fluid drains out of the wash cylinder 108 and into the receiving basin 220, the 
seating assembly 216 may become partially or totally submerged before the fluid exits through 
the basin drain 222. Accordingly, the seating assembly 216 is designed to operate in the 
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presence of water and/or cleaning fluid. Components of the seating assembly 216 can be 
better seen in the exploded view shown in Fig. 6. As can be seen therein, the seating assembly 
216 includes a bearing 600 and an O-ring 604 that are positioned within a bearing block 608. 
The bearing block is secured by means of a washer 612 and a panel nut 616 or other retaining 
hardware. The O-ring 604 operates to prevent fluid from entering the seating assembly 216. 
As a result, the connection between the wash cylinder 108 and the automated cleaning station 
100 operates more effectively over a longer lifetime. Additionally, the O-ring 604 provides for a 
smoother connection when the cylinder 108 is mounted to the seating assembly 216, in 
comparison to previous friction-fit designs. Additionally, the O-ring 604 provides a seal between 
the bearing block 608 and the fluid inlet 232 preventing water and/or cleaning fluids from being 
lost in the receiving basin 220.

[0040] As described above, the appendage receiving member, such as wash cylinder 108, 
includes an inner member, such as inner cylinder 316, assembled to or integrated with an 
outer member, such as outer cylinder 320. As illustrated in the exploded view shown in Fig. 7, 
the wash cylinder 108 features a water tight seal between the inner cylinder 316 and the outer 
cylinder 320. In particular, the inner cylinder 316 includes protrusions 700 that contain holes 
704 adapted to receive a connector, such as bolts or screws. The protrusions 700 are received 
in recessed portions 708 disposed on the outer cylinder 320. The inner cylinder 316 is 
interconnected to the outer cylinder 320 by screws that are driven through holes 712 in the 
recessed portions 708 into the holes 704 in the protrusions 700. Additionally, there are no 
hardware holes or protrusions on the inside of the inner cylinder that can cause harm to a 
user's hand. In accordance with embodiments of the present disclosure, the water tight seal 
between the inner cylinder 316 and the outer cylinder 320 may include other connecting 
mechanisms such as rivets and/or glue.

[0041] Additionally, in order to provide a water tight seal between the inner cylinder 316 and 
the outer cylinder 320, the outer cylinder 320 includes a flange 714 that is adapted for 
engagement with a lip 718 disposed on the inner cylinder 316. An O-ring (not shown) is 
positioned within the lip 718 to provide a seal between the inner cylinder 316 and the outer 
cylinder 320. The combination of the flange 714, lip 718 and the O-ring provides a seal that 
can resist high pressures exerted by fluid in the cavity between the cylinders 316 and 320. 
(The interconnection between the lip 718 and the flange 714 can be seen in Fig. 2D) Without 
this seal the cavity 324 may expand under high pressure conditions creating an opening 
between the cylinders 316 and 320 through which fluid may leak. A decreased fluid pressure 
will then be available at the nozzles and, accordingly, an inferior hand washing will result. 
Additionally, fluid leakage may result in unwanted fluid flow into portions of the automated 
cleaning station 100 that are unconnected to a drain 236 and/or are otherwise unable to 
receive fluid. Resulting fluid accumulation can lead to rust, electrical shorts, and/or other 
damage to components of the automated cleaning station 100. Accordingly, the seal structure 
described above provides a configuration that maintains fluid pressures and prevents 
undesirable leakage.

[0042] Referring still to Fig. 7, the drains 236 are disposed on the inner cylinder 316 and 
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include a drain wall 716. When the inner cylinder 316 is connected to the outer cylinder 320, 
each drain wall 716 is received in, and protrudes through a hole 720 in the outer cylinder 320. 
An O-ring (not shown) may be positioned around each drain wall 716 to provide a seal 
between the inner cylinder 316 and the outer cylinder 320. The surface of each drain 236 
includes a plurality of perforations 724, which are large enough to allow fluid to pass through, 
and yet small enough to prevent a finger or small object from passing through. This drain 
configuration prevents a person's finger and/or their jewelry from being caught in the drain 236 
when the wash cylinder is in motion. In addition, the relatively small size of the perforations 724 
prevents trash that may be deposited in the wash cylinder 108 from working its way into and 
clogging the drainage system.

[0043] As can be seen in the exploded view of Fig. 7, the nozzles associated with the wash 
cylinder 108 are connected to the inner cylinder 316. In particular, the inner cylinder 316 
includes a plurality of shaped holes that are adapted to receive a nozzle of a particular shape. 
(Alternatively, the nozzle may simply be a slit in the in wall of the inner cylinder 316.) The top 
ring nozzles 304, the helical nozzles 308a-h and the off-helix nozzles 312 have a "hat-shaped" 
construction adapted to fit in a similarly shaped hole in the inner cylinder. As can be seen in 
Fig. 7, an off-helix nozzle 312 is shown removed from its shaped hole 732a. Additionally, a top 
ring nozzle 304 is shown removed from its shaped hole 732b. The bottom nozzles 300 have a 
"square" construction. As can be seen in Fig. 7, a bottom nozzle 300 can be seen residing in 
its shaped hole 732c.

[0044] In accordance with embodiments of the present disclosure, the bottom nozzles 300 are 
implemented as square nozzles 800. The square nozzle 800 configuration is illustrated in Figs. 
8A-C. As can be seen, the square nozzle 800 includes an inlet side 804 having an inlet slot 
808, and an outlet side 812 having an outlet slot 816. In at least one embodiment, the inlet slot 
808 and the outlet slot 816 are perpendicular to each other. The square nozzle 800 has a 
shape that is adapted to be received in a similarly shaped nozzle hole 732c associated with the 
inner cylinder 316. When incorporated into the inner cylinder 316, the inlet side 804 is flush 
with the outer surface 424 of the inner cylinder 316, and the outlet side 812 is flush with the 
inner surface 428 of the inner cylinder 316. In operation, the water and/or cleaning fluid flows 
from the inner cavity 324 through the slots 808 and 816 of the square nozzle 800. The bottom 
nozzles 300 are placed in a position wherein their spray may directly impact the fingernails and 
finger tips of the hand

[0045] The bottom nozzles 300, shown in Fig. 8A-C, include ribs 814 disposed on the inlet side 
804 of nozzle 800. The ribs 814 prevent the nozzle from being pushed out and dislodged 
during operation of the wash cylinder. In particular, the ribs 814 engage the inner wall 432 of 
the outer cylinder 320 when the inner cylinder 316 is installed in the outer cylinder 320. In 
accordance with embodiments of the present disclosure, any of the nozzles disclosed herein 
may incorporate a one or more ribs 814.

[0046] In accordance with embodiments of the present disclosure, the wash cylinder 108 may 
incorporate both a "straight" type nozzle and an "angled" type nozzle, both of which have a 
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hat- shaped construction, as described above. As described in greater detail below, the 
difference between the straight nozzle and the angled nozzle is in the orientation of internal 
slots that form a passageway in which fluid travels from the inlet side to the outlet side. Both 
the straight and the angled nozzles produce a flat "fan" spray pattern that emerges at a small
area opening on the outlet side and spreads out through an angle while remaining substantially 
in one plane. However, as result of the differing internal slot orientations, the angle at which the 
fan spray emerges from the straight nozzle 900 (described in connection with Figs. 9A-C) is 
different from the angle at which the fan spray emerges from the angled nozzle 1000 
(described in connection with Figs. 10A-C).

[0047] An exemplary straight nozzle 900 designed to be received in the shaped holes 732a, is 
illustrated in Figs. 9A-C. The straight nozzles 900 include a first or larger-diameter disk 904 
integrated with or interconnected to second or smaller-diameter disk 908. The inlet side 912 of 
the straight nozzle 900 corresponds to the outside face of the larger-diameter disk 904. The 
outlet side 916 of the straight nozzle 900 corresponds to the outside face of the smaller- 
diameter disk 908. As best seen in Fig. 4A, when incorporated into the inner cylinder 316, the 
inlet side 912 is flush with the outer surface 424 of the inner cylinder 316, and the outlet side 
916 is flush with the inner surface 428 of the inner cylinder 316.

[0048] Still referring to Fig. 9A-C, the straight nozzle 900 features two intersecting circular 
shaped slots 920 and 924 that together form a passageway through which fluid may travel. As 
best seen in Fig. 9B, the inlet slot 920 begins on the inlet side 912 and continues through a 
portion of the width W of the straight nozzle 900. The outlet slot 924 begins on the outlet side 
916 and continues through a portion of the width W of the straight nozzle 900 such that an 
intersection is provided with the inlet slot 920. As can be seen in Fig. 9A, the inlet slot 920 
includes a thin rectangularly-shaped inlet opening 928 in the inlet side 912 of the straight 
nozzle 900. Similarly, as can be seen in Fig. 9C, the outlet slot 924 includes a thin 
rectangularly-shaped outlet opening 932 in the outlet side 916 of the straight nozzle 900. As 
can be seen, the inlet opening 928 and the outlet opening 932 are approximately 
perpendicular. In operation, the fan spray produced by the straight nozzle 900 emerges at a 90 
degree angle with respect to the outlet side 916 of the straight nozzle 900. In accordance with 
embodiments of the present disclosure, the helical nozzles 308a-h and the off-helix nozzles 
312 are implemented as straight nozzles 900.

[0049] Fig. 10A through Fig. 10C provide illustrations of the angled nozzle 1000. As can be 
seen, the angled nozzle 1000 includes the hat-shaped construction described above, including 
a larger diameter disk 1004 and a smaller diameter disk 1008. The angled nozzle additionally 
includes an inlet side 1012 and an outlet side 1016. Similar to the straight nozzle 900, the 
angled nozzle 1000 features two intersecting circular shaped slots 1020 and 1024 that 
together form a passageway through which fluid may travel. As best seen in Fig. 10B, the inlet 
slot 1020 begins on the inlet side 1012 and continues through a portion of the width W of the 
angled nozzle 1000. The outlet slot 1024 begins on the outlet side 1016 and continues through 
a portion of the width W of the angled nozzle 1000 such that an intersection is provided with 
the inlet slot 1020. In contrast to the straight nozzle 900, the angled nozzle 1000 includes an 
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outlet slot 1024 disposed at an angle θ with respect to the axis A of the nozzle 1000. By way of 
example and not limitation, the angle between the outlet slot 1024 and the axis A is preferably 
15 degrees. In accordance with another embodiment of the present disclosure, the angle 
between the outlet slot 1024 and the axis A may be between 5 and 30 degrees. In accordance 
with yet another embodiment of the present disclosure, the angle between the outlet slot 1024 
and the axis A may be between 1 and 90 degrees. With reference to Fig. 10A, the inlet slot 
1020 includes a thin rectangularly shaped inlet opening 1028 in the inlet side 1012 of the 
angled nozzle 1000. Similarly, as can be seen in Fig. 10C, the outlet slot 1024 terminates in a 
thin rectangularly shaped outlet opening 1032 in the outlet side 1016 of the angled nozzle 
1000. As can be seen, the inlet opening 1028 and the outlet opening 1032 are approximately 
perpendicular. By way of example and not limitation, as a result of the 15 degree angle of the 
outlet slot 1024, the fan spray produced by the angled nozzle 1000 emerges at a 75 degree 
angle with respect to outlet side 1016 of the angled nozzle 1000. In accordance with 
embodiments of the present disclosure, the top ring nozzles are implemented as angled 
nozzles 1000. The top ring nozzles 304 (shown in Fig, 3A) are angled into the interior of the 
cylinder such that they provide a fluid "curtain" that minimizes the spraying and splashing of 
fluid out of the cylinder 108 and provides washing at the wrist of the hand 200.

[0050] The nozzle holes 732a-c may be a particular shape that is adapted to receive a 
particular nozzle. For example, nozzles holes 732a-b are adapted to receive hat-shaped 
nozzles (either a straight nozzle 900 or an angled nozzle 1000) and may include a smaller 
diameter portion adapted to fit only the smaller diameter-disk 904, 1004. Accordingly, it is only 
possible to insert the nozzle in one direction. Additionally, when different types of nozzles are 
used (e.g. straight nozzles 900 and angled nozzles 1000), the top ring nozzles 304 may be of 
a different size than the helical nozzles 308a-h. Accordingly, the nozzle holes 732b associated 
with the top ring nozzles 304 are of a different size than the nozzle holes 732a associated with 
the helical nozzles 308a-h. Accordingly, a nozzle to be used in connection with helical nozzle 
308a-h may not be inadvertently placed in a nozzle hole 732b adapted to receive a top ring 
nozzle 304, and vice versa. These nozzle features provide ease for manufacturing while 
improving quality of flow because the nozzles are located in their proper position.

[0051] When incorporated into the inner cylinder 316, a particular nozzle (straight nozzle 900 
or angled nozzle 1000) does not extend away from the inner surface 428 of the wash cylinder 
108. Accordingly, they do not present any protrusions that would contact the hand during a 
wash. Additionally, as the nozzles 900, 1000 are not angled with respect to the wall of the 
cylinder, the width of the cavity may be manufactured at a smaller width than was possible in 
previous designs. Additionally, the complexity of the mold tool of assembly and cylinder is 
decreased.

[0052] As mentioned above, straight nozzles 900 (typically used to implement the helical 
nozzles 308a-h and the off-helix nozzles 312) and the angled nozzles 1000 (typically used to 
implement the top ring nozzles 304) both have a hat-shaped configuration that allows them to 
be fit in a nozzle hole 732a-b. In accordance with an alternative embodiment of the disclosure, 
a plurality of nozzles may be integrally formed within a single nozzle "inlay," in order to provide 
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greater ease in assembling a wash cylinder 108. Figs. 11A-C depict an example of a nozzle 
inlay 1100 in accordance with embodiments of the present disclosure.

[0053] In particular, Figs. 11A-C show the exterior structure of a nozzle inlay 1100 having five 
nozzles 1102. Alternatively, the nozzle inlay 1100 may have a different number of nozzles, such 
as two, three, four, six or seven. In one embodiment, the nozzle inlay 1100 has a single 
relatively long nozzle (not shown). The nozzle inlay 1100 has an inlet side 1104 and an outlet 
side 1108. Figs. 12A-C show the internal structure of the nozzle inlay 1100, including inlet slots 
1204 and outlet slots 1208. While the nozzle inlay 1100 shown in Figs.11A-C and Figs. 12A-C 
includes nozzles of the straight type, it should be understood that nozzle inlays that include 
nozzles of the angled type are within the scope of the disclosure.

[0054] As shown in Fig. 13, wash cylinders 108 that incorporate nozzle inlays preferably include 
a channel or recessed portion 1300 that is adapted to receive the nozzle inlay 1100. 
Accordingly, multiple nozzles may be installed in the cylinder 108 in one step. When 
incorporated into the inner cylinder 316, the inlet side 1204 is flush with the outer surface 424 
of the inner cylinder 316, and the outlet side 1208 is flush with the inner surface 428 of the 
inner cylinder 316.

[0055] Fig. 14Aand Fig. 14B depict various nozzle inlays incorporated into an inner cylinder 
316. For the exemplary embodiments of the inner cylinders depicted therein, the inner cylinder 
316 may include a curved type nozzle inlay 1400 that is disposed perpendicular to the axis of 
the cylinder, and a straight type nozzle inlay 1404 that is disposed parallel to the axis of the 
cylinder.

[0056] In accordance with embodiments of the present disclosure, the helical nozzles 308ah 
may be implemented with straight nozzles 900 and each nozzle disposed at a different angular 
orientation in order to provide a spray pattern having improved coverage of the user's hand 
and forearm. In particular, the helical nozzles 308a-h may be disposed at different angular 
orientations around the axis A of the nozzle to produce a variety of different angled spray 
patterns. The different angular orientations are achieved by the placement of the helical 
nozzles 308a-h at different angles within its nozzle hole 732a. Alternatively, when nozzle inlays 
1100 are used, the different angular orientations of the nozzles may be built into the nozzle 
inlay 1100 itself.

[0057] The spray pattern produced by disposing a straight nozzle 900 at an angular orientation 
with respect to its axis A is different from the spray pattern produced by the angled nozzle 
1000. In order to more clearly describe this distinction, a "pitch" and a "roll" angle are defined. 
As used herein, the "pitch angle" is described as being the angle away from the axis of the 
nozzle. A "roll angle" is defined as being around the axis A of the nozzle. The internal structure 
of the nozzles determines the pitch angle of the spray pattern that is produced. In particular, 
the angled slots 1020 and 1024 of the angled nozzle 1000 result in a spray pattern having, for 
example, a 15 degree pitch angle. Similarly, the orientation of the internal slots 920 and 924 of 
the straight nozzle 900 result in spray pattern having a 0 degree pitch angle. In contrast, the 
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roll angle is determined by the orientation in which the nozzle is placed in its nozzle hole 732a. 
As used herein, a nozzle oriented such that its outlet opening 932 or 1032 lies in a plane 
parallel to a plane defined by the opening of the cylinder 108 has a spray pattern with a 0 
degree roll angle.

[0058] Referring again to Figs. 3B-E, the nozzles depicted therein produce spray patterns 
having various pitch and roll angles. As mentioned above, the top ring nozzles 304 may be 
implemented with angled nozzles 1000. Furthermore, as can be seen, the nozzles 304 are 
oriented such that their inlet openings 1028 are "vertical." As can be appreciated from the 
discussion in connection with Figs. 10A-C, their outlet openings 1032 are then "horizontal" or, 
equivalently, in a plane parallel to a plane defined by the opening of the cylinder 108. 
Accordingly, and by way of example and not limitation, each nozzle 304 produces a fan spray 
having a 15 degree pitch angle and a 0 degree roll angle. Also as mentioned above, the helical 
nozzles 308a-h may be implemented using straight nozzles 900. As can seen from Figs. 3B-E, 
the nozzles 308a-h are oriented at various rotational angles. Accordingly, the helical nozzles 
308a-h produce fan sprays having 0 degree pitch angle and various roll angles.

[0059] In accordance with embodiments of the present disclosure, orienting the nozzles 308a- 
h at progressively steeper roll angles produces a combined spray pattern that produces an 
improved coverage of the hand and forearm and results in a thorough hand washing. 
Additionally, the off-helix nozzles 312 provide for an improved coverage of the hand and 
forearm. As shown in Figs. 3B-E, the helical nozzle 308a has a roll angle of approximately 0 to 
10 degrees. Generally, the helical nozzle 308a may be disposed at shallow angle defined 
herein as being between 0 degrees and 45 degrees. The helical nozzle 308b has a roll angle 
of approximately 10 to 20 degrees. Continuing in this manner, it can be appreciated that helical 
nozzles 308c-g have progressively steeper roll angles, ending with helical nozzle 308h which 
has a roll angle of approximately 80 to 90 degrees.

[0060] In order to further clarify the spray pattern produced in the wash cylinder 108, Figs. 
15A-D show individual spray patterns produced by various nozzles. In particular, Fig. 15A 
shows the spray pattern 1500 produced by the helical nozzle 308a. As can be seen, the spray 
pattern produced by this nozzle has 0 degree pitch angle and approximately a 0 degree roll 
angle. Fig. 15B shows the spray pattern 1504 produced by helical nozzle 308b, which has a 0 
degree pitch angle and a 15 degree roll angle. Fig. 15C shows the spray pattern 1508 
produced by nozzle 308h, which has a 0 degree pitch angle and a 90 degree roll angle. Fig. 
15D shows the spray pattern 1512 produced by the top ring nozzle 304, which has 15 degree 
pitch angle and a 0 degree roll angle. An appreciation of the difference between the pitch and 
roll angles may be gained by a comparison of Fig. 15B, which shows helical nozzle 308b 
having a 0 degree pitch angle and a 15 degree roll angle, with Fig. 15D shows top ring nozzle 
304 having a 15 degree pitch angle and a 0 degree roll angle.

[0061] Fig. 16 shows a simplified illustration of the combined spray pattern that results from 
the nozzle arrangement in accordance with the embodiment of the present disclosure shown in 
Figs. 3B-E. The shaded portion represents the area having improved spray coverage. The 
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dotted lines represent individual spray patterns associated with the helical nozzles 308a-h. As 
can be seen, the fan spray patterns associated with the helical nozzles 308 begin with an 
upper-most nozzle 308a having a spray pattern that is oriented approximately at 0 degree roll 
angle. The spray patterns become progressively steeper, ending with the spray pattern 
associated with the nozzle 308h closest to the closed end 228 of the cylinder 108, which is 
oriented at approximately a 90 degree roll angle. It has been found that this arrangement of 
nozzles when combined with the cylinder's rotation provides an advantageous coverage of 
cleaning spray to the hands and forearm of the user.

[0062] It should be understood that the flat fan spray pattern, discussed above in connection 
with the various nozzles, is presented by way of illustration and not limitation. Alternative 
embodiments of the present disclosure may employ nozzles having different spray patterns. 
For example, the present disclosure may use nozzles having a spherical spray pattern or a 
conical spray pattern. Additionally, the present disclosure may use nozzles that having a 
pulsing spray or nozzles that have a jetted spray.

[0063] Moreover, it should be understood that the nozzles angles discussed above are 
presented by way of illustration and not limitation. Alternative values for both the pitch and roll 
angles are considered within the scope of the disclosure. A particular embodiment of the 
present disclosure includes a first nozzle 308a disposed at a roll angle of between 0 and 15 
degrees, a second nozzle 308b disposed at a roll angle of between 15 and 30 degrees, a third 
nozzle 308c disposed at a roll angle of between 30 and 45 degrees, a fourth nozzle 308d 
disposed at a fourth roll angle of between 45 and 60 degrees, a fifth nozzle 308e disposed at a 
roll angle of between 60 and 75 degrees, and a sixth nozzle 308f disposed at a roll angle of 
between 75 and 90 degrees. Another embodiment of the present disclosure includes a first 
nozzle 308a disposed at a roll angle of between 0 and 11 degrees, a second nozzle 308b 
disposed at a roll angle of between 11 and 22 degrees, a third nozzle 308c disposed at a roll 
angle of between 22 and 33 degrees, a fourth nozzle 308d disposed at a fourth roll angle of 
between 33 and 44 degrees, a fifth nozzle 308e disposed at a roll angle of between 44 and 55 
degrees, a sixth nozzle 308f disposed at a roll angle of between 55 and 66 degrees, a seventh 
nozzle 308g disposed at a roll angle of between 66 and 77 degrees, and an eighth nozzle 
308h disposed at a eighth roll angle of between 77 and 90 degrees.

[0064] The nozzle configurations of the present disclosure described above differ from nozzle 
configuration of the prior art in important respects. A configuration of nozzles known in the prior 
art is shown in Fig. 16B. Fig. 16B includes a wash chamber 6000 having a plurality of helical 
nozzles 6004. As can be seen, each helical nozzle is oriented to produce a spray pattern 
having a substantially 90 degree roll angle. Other known prior art nozzle configurations include 
a first portion of the helical nozzles 6004 which are oriented to produce a spray pattern having 
a substantially 0 degree roll angle and a second portion of the helical nozzles 6004 which are 
oriented to produce a spray pattern having a spray pattern having a substantially 90 degree 
roll. In contrast to the prior art, the present disclosure includes a nozzle arrangement having 
helical nozzles 308 oriented at progressively steeper roll angles. Additionally, the present 
disclosure may include a number of off-helix nozzles 312.
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[0065] The wash chamber 6000 shown in Fig. 16B additionally includes other features known 
in the prior art. In particular, the wash chamber 6000 includes a drain 6008. The drain 6008 
has a larger area opening than the drain 236 of the present disclosure.

[0066] In contrast to the prior art, the drain 236 of the present disclosure includes drain holes 
sized to prevent fingers and/or jewelry from being caught while the cylinder is in motion. 
Additionally, Fig. 16B shows a top or opening portion 6012 of the wash chamber 6000. In 
contrast to the present disclosure, the opening portion 6012 does not include a recessed 
portion adapted to operate with a circular flange to provide a finger guard. Additionally, the 
opening portion does not include a flange and lip structure, adapted to provide a water tight 
seal between the inner cylinder 6016 and the outer cylinder 6020.

[0067] In accordance with embodiments of the present disclosure, the wash cylinder may 
include a structure for delivering fluid directly to one or more nozzles. The embodiment of the 
present disclosure depicted in Fig. 17 includes a wash cylinder 1700 having a plurality of 
channels 1704 disposed on the inner cylinder 1708. Each channel 1704 serves to direct fluid to 
one or more nozzles 1712. By delivering fluid directly to the nozzles 1712 the speed at which 
fluid is delivered to the hand and/or forearm of the user may be increased and the time 
between wash cycles may be decreased. Furthermore, the volume of fluids used per wash 
cycle is significantly reduced.

[0068] Embodiments of the present disclosure may include a fluid delivery structure that 
obviates the need for an outer cylinder. The embodiment of the present disclosure depicted in 
Figs. 18A-B includes a wash cylinder 1800 having a plurality of tubes 1804 associated with a 
fluid manifold 1808. Initially, fluid enters the fluid manifold 1808 and is then distributed through 
the tubes 1804 to a plurality of nozzles 1812. Each tube 1804 may deliver fluid from the fluid 
manifold 1808 to one or more nozzles 1812. By way of illustration and not limitation, each tube 
1804 shown in Figs. 18A-B delivers fluid to one nozzle 1812.

[0069] The embodiment of the present disclosure shown in Figs. 19A-B includes wash cylinder 
1900 having a fluid duct 1904 that delivers fluid from a fluid manifold 1908 to a plurality of 
nozzles. Initially, fluid enters the fluid manifold 1908 and is distributed through the duct 1904 to 
the nozzles. As shown in Figs.19A-B, the fluid duct 1904 may include a helical portion 1912 
having a helical shape, which is adapted to deliver fluid to a series of nozzles arranged in a 
helical pattern. Additionally, the fluid duct 1904 may include a circular portion 1916 having a 
circular or partial shape, which is adapted to deliver fluid to a plurality of nozzles arranged in a 
ring. The helical portion 1912 and the circular portion 1916 may be interconnected, as shown 
in Figs. 19A-B. Alternatively, the circular portion 1916 may include a separate fluid delivery 
structure adapted to deliver fluid from the fluid manifold 1908 to the circular portion 1916.

[0070] Both the tube system shown in Figs. 18A-B and the duct system shown in Figs. 19A-B, 
provide an alternative to the wash cylinder 108 having an inner cylinder 316 and an outer 
cylinder 320. More particularly, the embodiments shown in Figs. 18A-B and Figs. 19A-B do not 
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include an inner cavity 324 that is filled and pressurized in order to deliver fluid to a plurality of 
nozzles. In that regard, the embodiments of the present disclosure shown in Figs. 18A-B and 
Figs. 19A-B, include one or more void spaces 1816, 1920. The void spaces 1816, 1920 are 
adjacent to a fluid conveyance structure, such as the plurality of tubes 1804 or the fluid ducts 
1904, and are not filled with fluid during the operation of the wash cylinder 1800, 1900. 
Accordingly, a smaller space is filled each time a particular wash cycle is performed. As a 
result, the speed at which fluid is delivered to the hand and/or forearm of the user may be 
increased and the time between wash cycles may be decreased, and the volume of fluid used 
may be reduced.

[0071] Referring now to Fig. 20, and in accordance with at least one embodiment of the 
present disclosure, there is shown a single cylinder or wash chamber 2000 with fluid 
conveyance structure or fluid duct 2004. The fluid duct 2004 conveys fluid to the nozzle 2008. 
The nozzle 2008 preferably includes an outlet side 2006 that is flush with the inner surface 
2010 of the wash chamber 2000, and the nozzle 2008 projects fluid into the appendage 
receiving cavity 2014 of the wash chamber 2000.

[0072] The fluid duct 2004 shown in Fig. 20 resides on an exterior surface 2012 of the wash 
chamber 2000. The fluid duct 2004 is located a radial distance 2016 from the center 2020 of 
the wash chamber 2000. A void space 2024 resides adjacent the fluid duct 2004. For the 
embodiment shown in Fig. 20, the void space 2024 is located a radial distance 2028 from the 
center 2020 of the wash chamber 2000, wherein the radial distance 2028 of the void space 
2024 is substantially equal to the radial distance 2016 from the center 2020 of the wash 
chamber 2000 to the fluid duct 2004. For the embodiment of the wash chamber 2000 shown in 
Fig. 20, the void space 2024 is laterally adjacent to the fluid duct 2004 along a circular arc 
portion. That is, the void space 2024 and the fluid duct 2004 are laterally adjacent while being 
disposed at substantially the same radial distance from the center 2020. More particularly, the 
void space 2024 and the fluid duct 2004 are offset from each other by an angle, such as angle 
Δ shown in Fig. 20.

[0073] Still referring to Fig. 20, a second fluid duct 2032 is shown. The second fluid duct 2032 
of Fig. 20 comprises a tube. The second fluid duct 2032 may be in fluidic communication with 
fluid duct 2004, or it may not be in fluidic communication with the fluid duct 2004.

[0074] Referring now to Fig. 21, and in accordance with at least one embodiment of the 
present disclosure, there is shown a wash chamber 2100 comprising an outer member 2104 
and an inner member 2108. An annular cavity 2112 is located between the outer member 2104 
and the inner member 2108, and at least one fluid conveyance structure or fluid duct 2116 
directs fluid to a nozzle 2120. For the embodiment shown in Fig. 21, the fluid duct 2116 
comprises a tube. The nozzle 2120 preferably includes an outlet side 2124 that is flush with the 
inner surface 2128 of the inner member 2108, and the nozzle 2120 projects fluid into the 
appendage receiving cavity 2132 of the wash chamber 2100.

[0075] The fluid duct 2116 is located a radial distance 2136 from the center 2140 of the wash 
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chamber 2100. Avoid space 2144 resides within the annular cavity 2112 and adjacent the fluid 
duct 2116. For the embodiment shown in Fig. 21, the void space 2144 is located a radial 
distance 2148 from the center 2140 of the wash chamber 2100, wherein the radial distance 
2148 of the void space 2144 is substantially equal to the radial distance 2136 from the center 
2140 of the wash chamber 2100 to the fluid duct 2116. For the embodiment of the wash 
chamber 2100 shown in Fig. 21, the void space 2144 is located along a different alignment or 
angular vector than the fluid duct 2116 relative to the center 2140 of the wash chamber 2100. 
That is, the void space 2144 is laterally adjacent the fluid duct 2116, but the void space 2144 is 
offset at an angle relative to the center 2140, such as angle Δ shown in Fig. 21.

[0076] Still referring to Fig. 21, additional fluid ducts 2152 are shown. The additional fluid ducts 
2152 of Fig. 21 comprise tubes. For the embodiment shown in Fig. 21, the additional fluid 
ducts 2152 are not in fluidic communication with fluid duct 2116, although they may be in fluidic 
communication with the fluid duct 2116, such as by way of a laterally oriented tube (not 
shown).

[0077] Although the wash chambers described herein are anticipated for use in cleaning 
stations, the chambers may be used in non-cleaning uses or uses where cleaning the 
appendage is not the principal purpose of use (although some cleaning may still occur), such 
as for application of a topical treatment to an appendage. By way of example and not limitation, 
the appendage receiving members, chambers, and/or cylinders described herein may be used 
within an alternate device such as a solution dispensing apparatus for application or treating an 
appendage with a liquid, such as a liquid containing a medicinal agent or compound. Alternate 
uses include a system for application of: a tanning agent to an appendage; a moisturizer or 
non-medical treatment (e.g., perfume, deodorant, etc.) to an appendage; a chemical depilatory 
to remove hair from an appendage; a hot wax to an appendage; etc.

[0078] Embodiments of the present disclosure may also be used for applying a liquid to a 
tangible object or other item other than an person's appendage. For example, the automated 
cleaning stations or adaptations thereof can be used to wash, rinse, and/or apply a liquid to an 
animal or an object, such as an object that is being held by a person's hand, or that is being 
held by a holding mechanism, such as a support or a clamp. Such automated cleaning 
stations, sub-assemblies, components and/or adaptations thereof are within the scope of the 
present invention.

[0079] Reference is made to the following U.S. Patents : 5,823,447, 5,265,628; 4,817,651; and 
4,925,495.

[0080] The present disclosure, in various embodiments, includes components, methods, 
processes, systems and/or apparatus substantially as depicted and described herein, including 
various embodiments, subcombinations, and subsets thereof. Those of skill in the art will 
understand how to make and use the present disclosure after understanding the present 
disclosure. The present disclosure, in various embodiments, includes providing devices and 
processes in the absence of items not depicted and/or described herein or in various 
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embodiments hereof, including in the absence of such items as may have been used in 
previous devices or processes, e.g., for improving performance, achieving ease and/or 
reducing cost of implementation.

[0081] It is to be noted that the term "a" or "an" entity refers to one or more of that entity. As 
such, the terms "a" (or "an"), "one or more" and "at least one" can be used interchangeably 
herein. It is also to be noted that the terms "comprising", "including", and "having" can be used 
interchangeably.

[0082] The foregoing discussion of the invention has been presented for purposes of 
illustration and description. The foregoing is not intended to limit the invention to the form or 
forms disclosed herein.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
liability in this regard.

Patent documents cited in the description

• US4817651A [00041
• US5823447A [00061
• US5265628A [00791
• US4925495A [0079]
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Patentkrav

1. Automatisk rengøringsstation (100) til i det mindste delvis rengøring af i det 

mindste en del af i det mindste en appendix (200) på en person ved brug af i det 

mindste et fluidum, omfattende:

et legeme (104),

et roterbart vaskekammer (108), som omfatter en første ende (224) og en 

anden ende (228), hvilket vaskekammer (108) har en omdrejningsakse (RA), 

et appendixoptagelseshulrum, som er placeret i vaskekammeret (108), hvil

ket appendixoptagelseshulrum er indrettet til at være tilgængeligt for den 

nævnte del af den i det mindste ene appendix (200) via en åbning i vaske

kammerets (108) første ende (224),

et første sæt af dyser (304), som er anbragt på vaskekammeret (108) i en 

ringformet form, idet det første sæt af dyser er placeret nærmest vaskekam

merets (108) første ende (224),

et andet sæt af dyser (308), som er placeret på vaskekammeret i et spiral

formet mønster langs en længde af vaskekammeret (108), idet det andet 

sæt af dyser (308) omfatter en første dyse (308a), som er placeret nærmest 

åbningen i den første ende (224) af vaskekammeret (108),

i det mindste en uden for spiralen placeret dyse (312), som er placeret på 

vaskekammeret (108), hvorved det første (304) og det andet sæt af dyser 

(308) og den i det mindste ene uden for spiralen placeret dyse (312) er ind

rettet til at modtage det i det mindste ene fluidum og sende fluidet ind i hul

rummet, som optager appendixen,

og et drænelement (222, 236), som er tilknyttet vaskekammeret (108; 

kendetegnet ved, at

dyserne (304, 308, 312) er realiseret som lige eller vinkelformede dyser 

(900, 1000), som frembringer et fladt vifteformet sprøjtemønster,

hvorved den lige dyse (900) omfatter en udløbsspalte (924) og den vinkel

formede dyse (1000) omfatter en udløbsspalte (1024), hvorved hver dyse 

(304) i det første sæt af dyser (304) er indrettet til at frembringe et fladt vif

teformet sprøjt, som udsendes ved en stigningsvinkel på imellem 15 og 35



DK/EP 2086696 T3

5

10

15

20

25

30

2

grader og en rullevinkel på i alt væsentligt 0 grader, hvorved rullevinklen er 

en rotationsvinkel omkring en akse (A) i dysen,

hvorved, hvis en dyse (900, 1000) er således orienteret, at dens udløbs

spalte (924,1024) ligger i et plant parallelt med et plan bestemt ved hjælp af 

åbningen i den første ende (224) af vaskekammeret (108), dysen har et 

sprøjtemønster med en 0 graders rullevinkel, og hvorved stigningsvinklen er 

en rotationsvinkel væk fra dysens akse (A),

og at hver dyse (308a ... 308h) i det andet sæt af dyser (308) er indrettet til 

at frembringe et sprøjtemønster, som udsendes ved en stigningsvinkel på i 

alt væsentligt 0 grader, hvorved et første sprøjtemønster, som er tilknyttet 

den første dyse (308a), udsendes ved en første rullevinkel, hvorved et andet 

sprøjtemønster, som er tilknyttet en anden dyse (308b) i det andet sæt af 

dyser, udsendes ved en anden rullevinkel, idet den anden rullevinkel er stej

lere end den første rullevinkel, og hvorved en resterende del (308c ... 308h) 

af det andet sæt af dyser (308) hver har et tilsvarende sprøjtemønster, som 

er orienteret ved progressivt større rullevinkler.

2. Fremgangsmåde til rengøring ved brug af en automatisk rengøringsstation 

(100) omfattende:

aktivering af den automatiske rengøringsstation (100), hvilken automatiske ren

gø ri ngsstation (100) omfatter:

et legeme,

et roterbart vaskekammer (108), som omfatter en første ende (224) og en 

anden ende (228), hvilket vaskekammer (108) har en omdrejningsakse (RA), 

et appendixoptagelseshulrum, som er placeret i vaskekammeret (108), hvil

ket appendixoptagelseshulrum er indrettet til at være tilgængeligt for den 

nævnte del af den i det mindste ene appendix (200) via en åbning i vaske

kammerets (108) første ende (224),

et første sæt af dyser (304), som er anbragt på vaskekammeret (108) i en 

ringformet form, idet det første sæt af dyser er placeret nærmest vaskekam

merets (108) første ende (224),
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et andet sæt af dyser (308), som er placeret på vaskekammeret (108) i et 

spiralformet mønster langs en længde af vaskekammeret (108), idet det an

det sæt af dyser (308) omfatter en første dyse (308a), som er placeret nær

mest åbningen i den første ende (224) af vaskekammeret (108),

i det mindste en uden for spiralen placeret dyse (312), som er placeret på 

vaskekammeret (108), hvorved det første (304) og det andet sæt af dyser 

(308) og den i det mindste ene uden for spiralen placeret dyse (312) er ind

rettet til at modtage det i det mindste ene fluidum og sende fluidet ind i hul

rummet, som optager appendixen,

og et drænelement (222, 236), som er tilknyttet vaskekammeret (108; 

kendetegnet ved, at

dyserne (304, 308, 312) er realiseret som lige eller vinkelformede dyser 

(900, 1000), som frembringer et fladt vifteformet sprøjtemønster,

hvorved den lige dyse (900) omfatter en udløbsspalte (924) og den vinkel

formede dyse (1000) omfatter en udløbsspalte (1024),

hvorved hver dyse (304) i det første sæt af dyser (304) er indrettet til at frem

bringe et fladt vifteformet sprøjt, som udsendes ved en stigningsvinkel på 

imellem 15 og 35 grader og en rullevinkel på i alt væsentligt 0 grader, hvor

ved rullevinklen er en rotationsvinkel omkring en akse (A) i dysen, 

hvorved, hvis en dyse (900, 1000) er således orienteret, at dens udløbs

spalte (924,1024) ligger i et plant parallelt med et plan bestemt ved hjælp af 

åbningen i den første ende (224) af vaskekammeret (108), dysen har et 

sprøjtemønster med en 0 graders rullevinkel, og hvorved stigningsvinklen er 

en rotationsvinkel væk fra dysens akse (A),

og at hver dyse (308a ... 308h) i det andet sæt af dyser (308) er indrettet til 

at frembringe et sprøjtemønster, som udsendes ved en stigningsvinkel på i 

alt væsentligt 0 grader, hvorved et første sprøjtemønster, som er tilknyttet 

den første dyse (308a), udsendes ved en første rullevinkel, hvorved et andet 

sprøjtemønster, som er tilknyttet en anden dyse (308b) i det andet sæt af 

dyser (308), udsendes ved en anden rullevinkel, idet den anden rullevinkel 

er stejlere end den første rullevinkel, og hvorved en resterende del (308c ... 

308h) af det andet sæt af dyser (308) hver har et tilsvarende sprøjtemønster, 

som er orienteret ved progressivt større rullevinkler.
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3. Apparat og fremgangsmåde ifølge krav 1 eller 2, hvorved det andet sæt af 

dyser (308) omfatter:

den første dyse (308a), hvorved den første rullevinkel er imellem 0 og 15 

grader,

den anden dyse (308b), hvorved den anden rullevinkel er imellem 15 og 30 

grader, hvorved den anden dyse (308b) befinder sig i umiddelbar nærhed af 

den første dyse (308a),

den resterende del af det andet sæt af dyser (308) omfatter:

en tredje dyse (308c) til frembringelse af et tredje sprøjtemønster, som 

udsendes ved en tredje rullevinkel på imellem 30 og 45 grader, hvorved 

den tredje dyse (308c) befinder sig i umiddelbar nærhed af den anden 

dyse (308b),

en fjerde dyse (308d) til frembringelse af et fjerde sprøjtemønster, som 

udsendes ved en fjerde rullevinkel på imellem 45 og 60 grader, hvorved 

den fjerde dyse (308d) befinder sig i umiddelbar nærhed af den tredje 

dyse (308c),

en femte dyse (308e) til frembringelse af et femte sprøjtemønster, som 

udsendes ved en femte rullevinkel på imellem 60 og 75 grader, hvorved 

den femte dyse (308e) befinder sig i umiddelbar nærhed af den fjerde 

dyse (308d),

og en sjette dyse (308f) til frembringelse af et sjette sprøjtemønster, som 

udsendes ved en sjette rullevinkel på imellem 75 og 90 grader, hvorved 

den sjette dyse (308f) befinder sig i umiddelbar nærhed af den femte 

dyse (308e).

4. Apparat og fremgangsmåde ifølge ethvert af de foregående krav, hvorved 

sprøjtemønstret, som er tilknyttet hver dyse (304) i det første sæt af dyser (304) 

er i det mindste et i alt væsentligt plant sprøjt, et pulserende sprøjt og/eller et 

skyllesprøjt.
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5. Apparat og fremgangsmåde ifølge ethvert af de foregående krav, hvorved 

vaskekammeret (108) omfatter en indre del (316) og en ydre del (320).

6. Apparat og fremgangsmåde ifølge ethvert af de foregående krav, hvorved i

5 det mindste en del af vaskekammerets (108) nærliggende overflade er en over

flade på en dysesamling (1100, 1400, 1404), som er aftageligt i indgreb med en 

tilbagetrukket del (1300) i vaskekammeret (108).
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