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Description
RELATED APPLICATIONS

[0001] This application claims priority to US patent ap-
plication number 11/130129, titled: Massage And Bath-
ing Chair, filed on May 17, 2005, and US Patent Appli-
cation number 11/130130, titled: Patient Support Appa-
ratus, filed on May 17, 2005, and US Provisional Patent
Application number 60/715147, titled: Bathing system
and corresponding method, filed on September 9, 2005,
and US Provisional Patent Application number
60/715177, titled: Multi-position support apparatus fea-
turing a motorized foot support, filed on September 9,
2005, and US Provisional Patent Application number
60/738592, titled: Bathing system featuring springs ele-
ments surface, filed on November 22, 2005.

FIELD OF THE INVENTION

[0002] The present invention relates to bathing and,
more particularly, to a bathing system featuring a multi-
position support apparatus and, optionally, controller op-
erated sprinklers and massage elements.

BACKGROUND OF THE INVENTION

[0003] Hereinafter, the term "sprinkler" refers to any
device that emits liquids, including, but not limited to, wa-
ter spreaders that are used for rinsing and/or bathing.
For example, jets, sprinklers jets, and nozzles.

[0004] Hereinafter, the term "bathing" refers to any de-
vice that cleans a user by using water and/or other in-
gredients, including, but not limited to, washing, and
showering. It is to be understood that the bathing system
ofthe presentinvention includes a showering system and
a cleaning system of any type.

[0005] Hereinafter, the term "engine" refers to any de-
vice that is able to move things, including, but not limited
to motor, and actuator.

[0006] Basic principles and details relating to bathing
system and corresponding method needed for properly
understanding the presentinvention are provided herein.
Complete theoretical descriptions, details, explanations,
examples, and applications of these and related subjects
and phenomena are readily available in standard refer-
ences in the fields of physics, electronics, home care
devices, and elderly care.

[0007] There is prior art regarding elements, systems,
and methods based on, or including, multi-position
wheelchairs and multi-position beds. However, none of
the prior art refers to bathing systems featuring multi-
position support apparatus, orincludes the important and
novel feature of both beginning and ending a bathing
operation from a standing position. Additionally, none of
the prior art refers to bathing systems featuring spring
elements surface.

[0008] U.S. Patent No. 5465437, issued to Herman
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William David, describes a bathing appliance which en-
ables a handicapped person to wash comfortably and
safely inside a shower stall or in a bathtub. The appliance
includes a base frame constructed to rest firmly on the
floor of a stall or bathtub, and a chair seat on which the
handicapped person can sit when entering and leaving
the bathing enclosure and while washing inside the en-
closure. The chair seat has a first swivel mechanism fixed
to a bottom portion of the seat to allow the seat to be
supported for relative movement over the base frame.
The base frame has a second swivel mechanism that
forms a fixed base pivot axis normal to the floor of the
bathing enclosure. An extension arrangement has a third
swivel mechanism at a top end for engaging the first swiv-
el mechanism of the chair seat, for swiveling movement
about an extension axis parallel to the base pivot axis.
The extension arrangement also has a fourth swivel
mechanism at the bottom end for engaging the second
swivel mechanism of the base frame, for swiveling move-
ment about the base pivot axis. The extension arrange-
ment is constructed to support the chair seat above the
base frame, while allowing the seat to move between
positions outside the bathing enclosure where the person
can mount or dismount the seat, and positions inside the
bathing enclosure where the person can bathe comfort-
ably while seated. However, by definition, is unable to
achieve a standing position. Also, there is no user cus-
tomization and no preprogrammed operation programs.
[0009] U.S. Patent No. 6003168, issued to Steadman
William David, describes an apparatus for moving a per-
son into and out of a bath. The apparatus is comprised
of a seat mounted by pivotal linkages. The seat can be
raised using a ram. The linkages are arranged such that
when the seat is raised beyond a particular height the
seat tilts rearwardly whereby to raise the legs of a person
on the seat to permit same to be pivotted over the side
of a bath without the requirement of lifting the seat far
above the bath. However, it is unable to achieve fully
horizontal or standing positions. Also, there is no embod-
iment with an integrated bathing system, nor monitoring
and control with preprogrammed operation programs.
[0010] U.S.Patent No. 5287568, issued to Mohrmann
Gene D, describes atilt lift bathing system which includes
a central support having a chair mounted thereon for piv-
otal movement about a horizontal pivot axis between a
lowered upright position adjacent one side of the central
support and a raised recumbent position above the cen-
tral support. The chair is rotatable about a vertical axis
in its raised recumbent position so that upon mounting
of the central support adjacent one wall of a bathtub, the
chair is pivotable upwardly by a powered device to the
raised recumbent position rotatable over the tub wall and
pivotable downwardly to the lowered upright position in
the tub for bathing an occupant of the chair. However, it
is unable to achieve fully horizontal or standing positions.
Also, there is no embodiment with an integrated bathing
system, nor monitoring and control with preprogrammed
operation programs.
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[0011] U.S. Patent No. 5517704, issued to Dagostino
Richard J., describes a combined commode and shower
chair apparatus comprised of: a base section; a seat sec-
tion adapted to rest on the base section; and an outrigger
section removably attachable to the base section. The
seat section is slidable from the base section onto the
outrigger section for transferring a person in the seat sec-
tion over a standard bathtub for taking a shower. How-
ever, 5517704 is unable to achieve a standing position.
However, the unitdoes not move from a standing position
to a lying position or a standing position. Also, there is
no user customization and no preprogrammed operation
programs.

[0012] U.S.PatentNo.5287568, issued to Mohrmann,
Gene D, describes a tilt lift bathing system includes a
central support having a chair mounted thereon for piv-
otal movement about a horizontal pivot axis between a
lowered upright position adjacent one side of the central
support and a raised recumbent position above the cen-
tral support. The chair is rotatable about a vertical axis
in its raised recumbent position so that upon mounting
of the central support adjacent one wall of a bathtub, the
chair is pivotable upwardly by a powered device to the
raised recumbent position rotatable over the tub wall and
pivotable downwardly to the lowered upright position in
the tub for bathing an occupant of the chair. However,
the control unit does not move to a standing or lying po-
sition. There is no description or suggestion for a mas-
sage-related embodiment and/or use. Also, there is no
user customization and no preprogrammed operation
programs.

[0013] U.S. Patent 5465437, issued to Herman, Wil-
liam David, describes a bathing appliance which enables
a handicapped person to wash comfortably and safely
inside a shower stall or in a bathtub. The appliance in-
cludes a base frame constructed to rest firmly on a floor
of the stall or bathtub, and a chair seat on which the hand-
icapped person can sit when entering and leaving the
bathing enclosure and while washing inside the enclo-
sure. The chair seat has a first swivel mechanism fixed
to a bottom portion of the seat to allow the seat to be
supported for relative movement over the base frame.
The base frame has a second swivel mechanism that
forms a fixed base pivot axis normal to the floor of the
bathing enclosure. An extension arrangement has a third
swivel mechanism at atop end for engaging the first swiv-
el mechanism of the chair seat, for swiveling movement
about an extension axis parallel to the base pivot axis.
The extension arrangement also has a fourth swivel
mechanism at the bottom end for engaging the second
swivel mechanism of the base frame, for swiveling move-
ment about the base pivot axis. The extension arrange-
ment is constructed to support the chair seat above the
base frame, while allowing the seat to move between
positions outside the bathing enclosure where the person
can mount or dismount the seat, and positions inside the
bathing enclosure where the person can bathe comfort-
ably while seated. However, it is unable to achieve fully
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horizontal or standing positions. Also, there is no embod-
iment with an integrated bathing system, nor monitoring
and control with preprogrammed operation programs.
And there is no description or suggestion for a massage-
related embodiment and/or use.

[0014] U.S. Patent No. 3964786, issued to Mashuda
David describes a wheelchair in which the seat, back and
leg portions are so articulated and separately actuable,
by power means, under control of the occupant, as to
enable the occupant to assume any one of three posi-
tions; namely sitting, standing or reclining. Two separat-
ed leg support members are selectively actuable by the
occupant to a horizontal leg-supporting position. Steer-
ing, and forward and reverse propulsion, controls acces-
sible to the occupant are also provided, enabling the oc-
cupant to obtain substantially total mobility on level
ground. However, there is no description or suggestion
for a bathing related embodiment, no user customization
and no preprogrammed operation programs.

[0015] U.S. Patent No. 4105242, issued to Terbeek
Howard G, describes a cart, convertible between a chair
position and a bed position, which includes a horizontal
seat frame pivotally coupled to a leg rest frame, a back
frame, and four depending legs. The forward-most pair
of the depending legs and the back frame are coupled
by an adjustment means for simultaneously raising the
forward pair of legs and lowering the back frame toward
a horizontal position, thereby facilitating rolling the cart
onto a raised platform having limited vertical clearance
such as onto the loading gate of a station wagon. The
rearward most pair of the depending legs can also be
raised toward a horizontal position, thereby facilitating
positioning of the entire cart on the raised platform. How-
ever, there is no description or suggestion for a bathing-
related embodiment and no automatic user customiza-
tion and no preprogrammed operation programs.
[0016] European Patent No. 0558858A1 issued to
Bessiere, Noel describes a convertible seat/stretcher es-
pecially for handling or transporting incapacitated pa-
tients - it has articulated back, seat and leg rest sections
on side frames, allowing adjustment between standing,
sitting and lying positions. It has an armchair which can
be transformed into a bed or a stretcher and comprises
a backrest, a seat part and a leg rest, bracing a set of
two rectangular lateral frames, hinged at their tops and
integral in their deformation, of which the front sides and
rear sides are extended respectively upwards and down-
wards in order to form the lateral reinforcements of the
backrest, and of the leg rest; and of which the lower sides
form the lateral reinforcements of the seat part, and of
which the upper sides are each hinged about a horizontal
hinge pin,, normally perpendicular to the vertical planes
passing through the said frames, and integral with a base
resting on the ground, this armchair being characterized
in that the hinge pin of the upper side of a frame is ar-
ranged either below or above the said upper side at a
distance from the latter not exceeding 10 centimeters.
This armchair is intended more particularly for the han-
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dling, transporting, laying down and seating of disabled
or able-bodied persons who are to be examined or op-
erated on. However, there is no description or suggestion
for a bathing-related embodiment, nor for motorized po-
sitioning control, nor for the supportive adjustable foot-
rest, which adjusts automatically for changes in position;
also, there is no user customization and no prepro-
grammed operation programs.

[0017] U.S.PatentNo. 5366036, issued to Perry, Dale
E describes a wheelchair apparatus provided for selec-
tively positioning the operator from a sitting position to a
standing position or a reclining position. The wheelchair
apparatus includes a frame for supporting the operator’s
body in a reclined, sitting, and standing position. A single
positioning actuator is used to selectively move the op-
erator in the frame. A programmable controller controls
the operation of both the chassis drive motors and the
positioning actuator. The frame and chassis components
are interconnected to achieve the desired positioning
with @ minimum number of electro-mechanical compo-
nents. A sliding back frame is provided to eliminate shear
forces on the back of the operator. The foot rest and
frame are shifted towards the rear of the wheelchair when
the operator is moved to a standing position such that
the weight of the operator is over the axis of the large
front wheels. A shock absorber is attached to the back
frame to minimize any instability in the back of the appa-
ratus and to provide additional lifting force in the reclining
position. A parallel linkage arm is provided for moving
the control station to the side of the wheelchair. When
changing positions the of US5366036, the seat back may
have a tendency to produce a shear force against the
back of the wheelchair operator. The shear force pulls
on the clothes of the operator and irritates the skin by
providing a sliding back with virtually zero shear. The
inner back frame and the outer back frame are slidably
connected to eliminate the shear stresses on the back
of the operator. The body frame includes a slidable base
which shifts the weight of the body frame and the operator
to the rear of the wheelchair when the wheelchair is trans-
formed from the sitting position to the standing position.
However, there is no description or suggestion for a bath-
ing related embodiment, no user customization and no
preprogrammed operation programs.

[0018] U.S. Patent N0.4407543, issued to Mashuda,
David, describes improvements in a mechanized wheel-
chair in which the seat, back and leg members are so
linked and articulated on a body frame as to enable the
occupant to assume any one of three positions; namely
sitting, standing or reclining. By movably mounting the
body frame on a base frame the height may also be con-
trolled in conjunction with the above positions. A drive
means is also provided. However, there is no description
or suggestion for a bathing related embodiment, no user
customization and no preprogrammed operation pro-
grams. There is also no user customization and no pre-
programmed operation programs.

[0019] U.S. Patent Application No. 20040210155A1,
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issued to Takemura Yasuhiro et al., describes a moni-
toring device which can detect conditions of a sleeping
person. A monitoring device comprising: multiple inde-
pendent distance sensors installed facing different posi-
tions in a monitored target area to be monitored for meas-
uring a distance to a monitored target, a calculating unit
for calculating changes over time in the outputs of the
distance sensors, and a detection processor for detecting
changes in shape of the monitored target based on the
calculated changes over time in one or multiple distance
sensor among the multiple distance sensors. However,
there is no description or suggestion for a bathing-related
embodiment and/or use. Also, there is no user customi-
zation and no preprogrammed operation programs.
[0020] U.S. Patent Application No. 20040004559A1,
issued to Rast Rodger H, describes a system allowing
persons to operate their computer comfortably while lying
in bed. The system has a keyboard that provides pre-
selection feedback indicating prior to a keystroke being
entered, thus allowing the individual to verify the correct
key before pressing down the key. Additional aspects of
the system include the user of display goggles with pan-
ning control, and a see-through mode. In addition, there
is a keyboard having multiple keys that upon being
pressed past a selection threshold generate a keystroke
for entry into the current application, wherein the im-
provement comprises: means of sensing intermediate
key pressure which is less than that required to generate
a selection; and programming in the application for gen-
erating feedback as to which key is subject to the inter-
mediate pressure, wherein the user can change hand
positioning to find the desired key before entering a key-
stroke. However, there is no description or suggestion
for a bathing-related embodiment and/or operation of a
multi-position support apparatus

[0021] U.S. Patent No. 6131868, issued to Welling,
Jeffrey R describes a communication and control device
for attachment to the head end of a hospital bed for po-
sitioning a voice activated communication and control
module adjacent a patient’s head. The device comprises
an arm having first, second and third arm segments, with
firstand second articulating joints connecting the firstand
second and second and third arm segments respectively.
A securing mechanism releasably secures the first arm
segment to the bed, and a third articulating joint connects
the first arm segment to the securing mechanism. The
first articulating joint accommodates electrical transmis-
sion wire substantially within the joint. However, there is
no description or suggestion for a bathing-related em-
bodiment and/or use, and the bed is unable to achieve
a standing position. Also, there is no user customization
and no preprogrammed operations programs.

[0022] U.S.PatentNo.6781517,issued to Moster, Jef-
frey A., discloses a communication and control apparatus
which includes a control unit having a surface accessible
to a person on a bed, the control unit being coupled to a
portion of the bed. However, the controls unit does not
move the bed from a standing position to a lying position
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through a sitting position. There is no description or sug-
gestion for a bathing-related embodiment and/or use. Al-
so, there is no user customization and no prepro-
grammed operation programs.

[0023] U.S.Patent No. 4885810, issued to Unger Gre-
gory T, describes a litter for assisting disabled patients
in getting in and out of hydrotherapeutic pools. The litter
moves progressively from a chair-like position for the pa-
tient to sit on, to a horizontal position in which the patient
is supported in a supine position, to a position in which
the litter is cantilevered over the pool and finally into a
substantially vertical position in which the free end of the
litter and the patient are submerged within the pool. The
progressive movements of the litter are reversed to re-
move the patient from the pool. However, there is no
embodiment with an integrated bathing system, nor mon-
itoring and control with preprogrammed operation pro-
grams. And there is no description or suggestion for a
massage-related embodiment and/or use.

[0024] U.S. Patient No. 4119164, issued to Fogg Jr et
al., describes a wheelchair which enables an invalid to
stand, sit or choose at any intermediate position to per-
form useful work, and to move about in any of said posi-
tions. The wheelchair helps to fulfill the psychological and
physiological needs of handicapped persons. The lifting
and lowering operations are so arranged that practically
no dislocation of the invalid’'s clothes occurs during the
operations. However, there is no description or sugges-
tion for a bathing related embodiment, no description or
suggestion for active control of the floating back support,
no description or suggestion for user customized floating
back, and no description or suggestion for floating legs
support.

[0025] US 2, 576, 623 discloses a bath tub hingedly
mounted on a collapsible stand. US 2,576,623 proposes
provision of a patient board for moving the patient from
the bed into the tub and also for moving the patient from
the tub into the bed. This patient board can be of marine
plywood and of expeditiously chosen size so as to fit with-
in the tub and so as to support an average, bigger then
average and smaller than average patient.

[0026] WO 1997 32510 discloses a bath tub pivotally
mounted for movement between an inclined entry/exit
position and a bathing position. A bather support in the
form of a seat or platform is located in the bath and is
also movable between an entry/exit configuration and a
reclined bathing configuration, on movement of the bath
from the entry position to the bathing position. In use, a
user gains entry to the bath while in the entry position.
The bath is then moved to the bathing position and filled
with water. After the user has bathed and the water has
drained away, the bath may be moved to the exit position.
[0027] To date, the inventor is unaware ot prior art
teaching of a bathing system and corresponding method
featuring a multi-position support apparatus accepting a
user in a standing position, moving the user into a pre-
defined reclining position, bathing the user in that prede-
fined reclining position, and returning the user to a stand-
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ing position

[0028] Moreover, the inventor is unaware of prior art
teaching of a bathing system and corresponding method
featuring spring elements surface.

[0029] Moreover, the inventor is unaware of prior art
teaching of a multi position support apparatus featuring
spring elements surface.

[0030] Moreover, the inventor is unaware of prior art
teaching of a multi position support apparatus featuring
a Jacuzzi effect.

[0031] Allofthe aforementioned patents do not contain
the features inherent in the present invention. The novel
bathing-related embodiments of the present invention
with adjustable supportive footrests, variable pressure,
temperature control, preprogramming options, and com-
munications capability, are unique to the present inven-
tion. Additionally, all of the aforementioned prior art pat-
ents do not contain the novel spring elements surface of
the present invention.

[0032] There is thus a need for, and it would be highly
advantageous to have a bathing system and correspond-
ing method featuring a multi-position support apparatus
and, optionally, controller operated sprinklers and mas-
sage elements.

[0033] Moreover, there is a need for such a method
which is significantly safer, automatic, and therefore,
more cost effective, than currently used bathing solu-
tions.

[0034] Furthermore, there is a need for a bathing sys-
tem that is able to move between reclining and sitting
positions.

[0035] Moreover, there is a need for a bathing system
that is adjustable between sitting and standing positions.
[0036] Moreover, there is a need for controlling the
temperature of the sprayed water.

[0037] Moreover, there is a need for a bathing system
featuring a water pump operated in a constant flow.
[0038] Moreover, there is a need for, and it would be
highly advantageous to have a bathing system and cor-
responding method featuring a spring elements surface.
[0039] Moreover, there is a need for such a method
which is significantly cleaner than currently used bathing
solutions.

[0040] Moreover, there is a need for and it would be
highly advantageous to have a bathing system and cor-
responding method featuring spring elements surface.
[0041] GB 2 340 388 discloses a body support system
that may be used to raise patients, such as sick, elderly
or disabled persons substantially to a standing position.
The body support system comprises an adjustable seat
frame and an adjustable seat pad. The seat frame is ad-
justable between a horizontal configuration and a raised
configuration placing the rear of the seat above the front
to assist the occupant from moving from a reclined or
sitting posture to a standing posture. A rearward member
provides support for the upper body of the patient, while
a forward member provides support for the legs of a pa-
tient by way of transverse members and by way of a foot
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rest. A telescopic support arm is extendible and retract-
able by means of a hydraulic jack that could be operable
by an electrical motor.

SUMMARY OF THE INVENTION

[0042] The presentinvention relates to a bathing sys-
tem featuring a multi-position support apparatus and, op-
tionally, controller operated sprinklers and massage el-
ements.

[0043] Thus, according to the present invention, there
is provided a bathing system including: (a) at least one
multi-position support apparatus able to change its an-
gular position, and (b) at least one sprinkler.

[0044] The present invention for bathing system suc-
cessfully address limitations of presently available bath-
ing devices. The method of the presentinvention is read-
ily implemented using standard hardware components
and standard software modules. Moreover, the system
of the present invention is generally applicable as a
‘stand-alone’ bathing system, or as a bathing system
used in combination with other methods, devices, and
systems, performing washing operations.

[0045] Implementation of the bathing system of the
present invention involves performing or completing se-
lected tasks or steps manually, semi-automatically, fully
automatically, and/or a combination thereof. Moreover,
depending upon actual instrumentation and/or equip-
ment used for implementing a particular preferred em-
bodiment of the disclosed system, several embodiments
of the present invention could be achieved by hardware,
by software on any operating system of any firmware, or
a combination thereof. In particular, as hardware, em-
bodiments of the invention could exist by variations in
the physical structure. Additionally, or alternatively, as
software, selected functions of the invention could be per-
formed by a data processor, such as a computing plat-
form, executing a of computer program types of software
instructions or protocols using any suitable computer op-
erating system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The present invention is herein described, by
way of example only, with reference to the accompanying
drawings. With specific reference now to the drawings,
it is stressed that the particulars shown are by way of
example and for purposes of illustrative discussion of the
preferred embodiments of the presentinvention only, and
are presented in order to provide what is believed to be
the most useful and readily understood description of the
principles and conceptual aspects of the present inven-
tion. In this regard, no attempt is made to show structural
details of the present invention in more detail than is nec-
essary for a fundamental understanding of the invention,
the description taken with the drawings making apparent
to those skilled in the art how the several forms of the
invention may be embodied in practice. Identical struc-
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tures, elements or parts which appear in more than one
figure are preferably labeled with a same or similar
number in all the figures in which they appear. In the
drawings:

FIG. 1 is a schematic illustration of multi-position
support apparatus in accordance with the present
invention;

FIG. 2 is a schematic illustration of multi-position
support apparatus featuring adjustable length ;
FIG. 3 is a schematic illustration of an arm rest ;
FIG. 4 is a schematic illustration of exemplary pre-
ferred angles in accordance with the present inven-

tion;

FIG. 5 is a schematic illustration of a high water flow
device ;

FIG. 6 is a schematic illustration of a floating back
support ;

FIG. 7 is a schematic illustration of a manually op-
erated multi-position support apparatus ;

FIG. 8 is a schematic illustration of a multi-position
support apparatus featuring one engine in accord-
ance with the present invention;

FIG. 9 is another schematic illustration of a multi-
position support apparatus featuring one engine in
accordance with the present invention;

FIG. 10 is a schematic illustration of a multi-position
support apparatus featuring two engines ;

FIG. 11 is another schematic illustration of a multi-
position support apparatus featuring two engines;
FIG. 12 is a schematic illustration of a multi-position
support apparatus featuring one engine in accord-
ance with the present invention;

FIG. 13 is another schematic illustration of a multi-
position support apparatus featuring one engine in
accordance with the present invention;

FIG. 14 is another schematic illustration of a multi-
position support apparatus featuring one engine in
accordance with the present invention;

FIG. 15 is a schematic illustration of a massage
device ;

FIG. 16 is another schematic illustration of a mas-
sage device ;

FIG. 17 is an exemplary prior art leaf spring element;
FIG. 18 is another exemplary prior art leaf spring
element;

FIG. 19 is a schematic illustration of the novel up-
holstered spring element ;

FIG. 20 is an exemplary spring elements surface
FIG. 21 is an exemplary multi-position support ap-
paratus featuring spring elements surface; and
FIG. 22 is another exemplary multi-position support
apparatus featuring spring elements surface;

FIG. 23 is a schematic illustration of a multi-position
support Jacuzzi apparatus ;

FIG. 24. is another schematic illustration of a multi-
position support Jacuzzi apparatus; and

FIG. 25 is another schematic illustration of a multi-
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position support Jacuzzi apparatus;

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0047] The present invention relates to bathing and,
more particularly, to a bathing system featuring a multi-
position support apparatus and, optionally, controller-op-
erated sprinklers and massage elements.

[0048] In an exemplary embodiment of the present in-
vention, the bathing system of the present invention re-
ceives and releases a user in a completely upright stand-
ing position. Moreover, the present invention discloses
a multi-position support apparatus featuring a seat sup-
port pivotally attached to a back support and a leg sup-
port, wherein the back support, the seat support and the
leg support are adjustable relative to one another, such
that the multi-position support apparatus is adjustable
betweenreclining, sitting and standing positions, wherein
in the standing position the back support, the seat support
and the leg support are all generally vertical. Moreover,
amulti-position support apparatus may feature a calf sup-
port and a foot support. The seat support may include a
pair of buttock supports. Liquids conduits may be includ-
ed for passing a cleansing liquid directed toward the groin
area of a user sitting in the multi-position support appa-
ratus. Moreover, a head-bathing device may be attached
to an upper portion of the back support, with liquid con-
duits for passing a cleansing liquid directed towards the
scalp of a user sitting in the multi-position support appa-
ratus. The seat support may be pivotally attached to a
base. Moreover, a drying device may be mounted on the
back support, the seat support, the leg support and/or
the head-bathing device, to direct drying air at a user
sitting in the multi-position support apparatus.

[0049] The bathing system of the present invention is
based on the novel multi-position support apparatus dis-
closed herein and on the novel combination of a multi-
position support apparatus and bathing system.

[0050] The present invention is a system. The pre-
ferred embodiments of the present invention are dis-
cussed in detail below. It is to be understood that the
present invention is not limited in its application by the
details of the order or sequence of steps of operation or
implementation of the method and/or the details of con-
struction, arrangement, and composition of the compo-
nents of the device set forth in the following description,
drawings or examples. While specific steps, configura-
tions and arrangements are discussed, it is to be under-
stood that this is done for illustrative purposes only. A
person skilled in the relevant art will recognize that other
steps, embodiments, configurations and arrangements
can be used without departing from the scope of the
present invention.

[0051] The present invention is capable of other em-
bodiments or of being practiced or carried out in various
ways. Also, it is to be understood that the phraseology,
terminology and notation employed herein are for the pur-
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pose of description and should not be regarded as limit-
ing.

[0052] Configurations, components, operation, and
implementation of the bathing system of the present in-
vention, are better understood with reference to the fol-
lowing description and accompanying drawings.

[0053] Referringto FIG. 1, an exemplary embodiment
of multi-position support apparatus 10, features at least
the following: back support 11, back-seat angle 13, seat
14, seat-leg angle 15, leg support 16, foot support 17,
and multi-position support apparatus base 19. Moreover,
multi-position support apparatus 10 optionally features
at least one hand support 12 and leg-foot angle 18. Re-
ferring to FIG. 2, other exemplary embodiments of the
present invention feature back support 11 with or without
length adjustment 22, and/or leg support 16 with or with-
out length adjustment 21.

[0054] In an exemplary embodiment of the present in-
vention, back-seat angle 13, seat-leg angle 15, and leg-
foot angle 18 feature a pivot, as known in the art.
[0055] In another exemplary embodiment of the
present invention, at least one actuator is connected to
hand support 12.

[0056] In the following description of the method of the
present invention, included are only main or principal de-
tails needed for sufficiently understanding proper ’'ena-
bling’ utilization and implementation of the disclosed sys-
tem and corresponding method. Accordingly, descrip-
tions of the various required or optional minor, interme-
diate, and/or sub systems which are readily known by
one of ordinary skill in the art, which are available in the
prior art and technical literature relating to bathing activ-
ities are not included herein.

[0057] Multi-position support apparatus 10 uses en-
gines to change its angular position. For decorative or
space-saving purposes, multi-position support appara-
tus 10 can be designed with all or most of the engines
controlling its angular position concentrated beneath
seat 14.

[0058] The electro-mechanical structure of multi-posi-
tion support apparatus 10 of the present invention may
be constructed in a variety of ways known in the art, and
in the novel constructions as described in the following
exemplary embodiments.

[0059] In an exemplary embodiment, when used for
cleansing, multi-position support apparatus 10 both be-
gins and ends in a standing position.

[0060] The angles of multi-position support apparatus
10 are programmed so that the user returns to the stand-
ing position with maximum stability; slightly reclined. Be-
cause of its slightly reclined angle, multi-position support
apparatus 10, whenin a standing position, does not throw
the user off-balance. Itis to be understood that the mean-
ing of "reclining" may be interpreted as "backward inclin-
ing."

[0061] FIG. 4 illustrates the angles of multi-position
support apparatus 10 in standing position. Either in a
standing position or when entering a standing position,



13 EP 1 895 883 B1 14

angle 41 is larger than 180 degrees, in order to prevent
the user from falling. Angle 40 should be smaller than
180 degrees, but not smaller than a predefined angle,
which is dependent on the angular position of multi-po-
sition support apparatus 10 in its entirety.

[0062] The control system of the system of the present
invention prevents the user from manually reducing angle
40 to an angle wherein there exists a possibility that the
user might fall forward from the multi-position support
apparatus.

[0063] During bathing/washing actions (i.e. during the
shower itself) with the bathing system of the present in-
vention, the probability of an accident is very low. Re-
ceiving the user from a standing position, and, when the
shower is completed, returning the user to a standing
position, minimizes the probability of bathing/showering-
related accidents occurring.

[0064] Itisto be understood thatthe presentinvention
is also useful for people who cannot stand. In that case,
the present invention receives the user from a sitting po-
sition, and, when the shower is completed, returns the
user to a sitting position.

[0065] While in the reclining position, the user is se-
curely supported by multi-position support apparatus 10
throughout the bathing process. Moreover, in the reclin-
ing position of multi-position support apparatus 10, the
user remains in a relaxed position throughout the bathing
process.

[0066] FIG. 1illustrates multi-position support appara-
tus 10, capable of entering into positions of standing,
sitting and reclining.

[0067] Engines are connected to the various parts of
multi-position support apparatus 10. For example, en-
gines are connected to back support 11, seat 14, and leg
support 16. In another optional embodiment (not shown
inthe figure), there are engines connected to the device’s
pivots. For example, the two engines can be connected
to back-seat angle 13 and seat-legs angle 15.

[0068] The angle of back support 11, seat 14, and leg
support 16, changes during operation in order to achieve
maximum stability and put minimal pressure on the user’s
legs. In an exemplary embodiment, the user enters the
apparatus in a standing position, leans backwards, and
upon achieving a reclined angle of 20 to 60 degrees, the
apparatus begins to move the user into a sitting position.
When the apparatus moves from sitting to standing the
user is first brought to a reclined position of between 20
and 60 degrees, and only then is brought to a full standing
position.

[0069] An exemplary embodiment of the present in-
vention prevents a situation in which multi-position sup-
port apparatus 10 descends on the foot of an operator
whois notthe user, such as anurse. One or more sensors
are placed in or on foot support 17. The one or more
sensors detect objects and prevent foot support 17 from
crushing them. Optional sensors include, but are not lim-
ited to, infra-red sensor, electric footboard that sends a
signal when it is stepped upon, micro switch, camera, or
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any other sensor known in the art.

[0070] Another exemplary embodiment of the present
invention prevents a situation in which back support 11
crushes an operator who is not the user, such as a nurse.
One or more sensors are placed in or on back support
11. The one or more sensors detect objects and prevent
back support 11 from crushing them. Optional sensors
include, but are not limited to, infra-red sensor, electric
footboard that sends a signal when it is stepped upon,
micro switch, camera, or any other sensor known in the
art.

[0071] Inorderto achieve areclining position, it is pos-
sible to create an indentation in the pivot area so that the
pivot will fall into the indentation when the multi-position
support apparatus is stretched, as required for a reclining
position.

[0072] Optionally, the armrests of the multi-position
support apparatus of the present invention can move up,
down, and to the sides, to enhance the user’'s comfort.
Optionally, the armrest can be detached from the multi-
position support apparatus. In this case, when the multi-
position support apparatus moves, the armrests do not
move along with it, to allow the user to comfortably reach
for an object or shelf during changes in position.

[0073] FIG. 7 demonstrates an exemplary embodi-
ment of a parallelogram-based structure device for shift-
ing from sitting to reclining. The shift is made using a
manual 70 lever, without the need for an engine.
[0074] The difference between a parallelogram-based
structure device and known-in the-art devices is that
known in the art devices are not parallelogram-based
and therefore are either more complicated mechanically
or do not have the features of the parallelogram-based
structure device of the present invention.

[0075] Optionally, the parallelogram-based structure
device can be locked in a certain angular position. Alter-
natively, it is possible to create a friction-based mecha-
nism that maintains the device in the angular position it
is brought to.

[0076] Referring to exemplary embodiments illustrat-
ed in FIG. 8 and FIG. 9, the use of one engine and a
parallelogram-based structure enables the multi-position
support apparatus to shift from a standing to a sitting
position, or from a sitting to a reclining position.

[0077] Parts80and90operate arod thatcan decrease
or increase in length. When the rod’s length grows, the
device shifts to a reclining position.

[0078] Referring to FIG. 10, the leg-support and back-
support move nearly together and therefore one engine
can be used for both. The second engine is used for
changing the angle of the multi-position support appara-
tus.

[0079] FIG. 10illustrates a parallelogram-based struc-
ture device with two engines. The operation of the first
engine is identical to that of the parallelogram-based
structure device with one engine. Operation of the sec-
ond engineraises and lowers the device. 101 is an engine
for shifting from a sitting to a standing position.
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[0080] The apparatus is fixed to axis 103.

[0081] The purpose of engine 102 is to shift the appa-
ratus from a sitting to a lying position.

[0082] Itis to be noted that in the parallelogram-based
structure device, 104 and 105 are parallel and move in
tandem. In a non-parallelogram-based structure device,
it is sometimes possible to control each of the parts in-
dependently or almost independently.

[0083] Itis to be understood that foot support engine
110 can be added to all of the embodiments of the present
invention. FIG. 11 is an illustration showing the device of
FIG. 8 with foot support.

[0084] Referring again to FIG. 1, this exemplary em-
bodiment of the present invention shows the states of
engines 23, 24, and 25 setting the angular position of
multi-position support apparatus 10.

[0085] Use of three or more engines to control the an-
gular position of multi-position support apparatus 10 en-
ables further adjustment of the movement of multi-posi-
tion support apparatus 10, for the comfort of the user.
[0086] Multi-position support apparatus 10 may in-
clude more than three parts. Each part may feature a
separate engine. Herein disclosed are two examples of
optional parts: (a) A headrest that can move up and down
and change its angle in any of the three axes. An adjust-
able headrest is good for users with neck problems. The
movement of the headrest can be controlled in conjunc-
tion with the operation of the bathing system. For exam-
ple, when washing the hair, the headrest should tilt back.
(b) Changing the angle of feet support 17. Controlling the
angle of the feet support can help alleviate foot pain ag-
gravated by long periods of sitting or reclining, for exam-
ple, pain caused by plantar fasciitis.

[0087] FIGS. 12-14 illustrate another exemplary em-
bodiment of the multi-position support apparatus of the
presentinvention featuring one engine. Changing the ap-
paratus position from standing to reclining while using a
single engine is a novel advantage of this embodiment.
[0088] FIG. 12 illustrates an exemplary embodiment
of multi-position support apparatus 201, featuring at least
the following elements: back-support 200, seat 202, leg-
support 204 with or without length extension 210, foot-
support 206, multi-position support apparatus base 220,
engine 214, rod 222, rod 224 and pivots 216a, 216b,
216¢, and 216d.

[0089] Engine 214 isconnected to apparatus base 220
and moves rod 222 which is connected to seat 202. Rod
224 enables the movement of back-support 200. Option-
ally, another engine (not shown in the figure) controls rod
224.

[0090] Referring to FIG. 13, in order to shift the appa-
ratus from a standing to a sitting position, engine 214
causes rod 222 to shorten, and thus seat 202 descends
from a vertical to a horizontal position. Rod 224 shortens
as well, optionally until reaching a stopper (not shown in
the figure).

[0091] In order to comfortably support the user’s legs
as apparatus 201 reclines, angle 240 between leg-sup-
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port 204 and an imaginary line perpendicular to the floor,
increases until reaching a predefined size, preferably be-
tween 30 and 60 degrees. Multi-position support appa-
ratus 201 optionally features leg-support 204 with length
extension 210 and wheel 212. As apparatus 201 reclines,
the length of leg-support 204 is extended by length ex-
tension 210, until reaching a predefined length, at which
point foot-support 206 may rise above floor level. For
example, the predefined length may be achieved by us-
ing a stopper.

[0092] Wheel 212 enables foot-support 206 to move
freely along the floor without experiencing unnecessary
friction. Alternatively, length extension 210 may be mo-
torized, and may move in accordance with the overall
reclining action of multi-position support apparatus 201.
It is to be understood that wheel 212 may by combined
with all of the embodiments illustrated in the present in-
vention.

[0093] FIG. 14illustrates the multi-position support ap-
paratus in a sitting position. Shifting the apparatus from
a sitting to a standing position is achieved by reversing
the order of the aforementioned actions taken to shift
from standing to sitting.

[0094] Itis to be understood that engine 214 may be
connected to any part of multi-position support apparatus
201 in combination with appropriate pivots and rods to
achieve the capabilities of the device illustrated in FIG.
12. For example, engine 214 may be connected to back-
support 200 or leg-support 204, while the pivots and rods
are connected accordingly. Alternatively, engine 214 can
be replaced by an engine connected to one of the pivots.
[0095] In an exemplary embodiment of the present in-
vention, multi-position support apparatus 10 isimmersed
in a bathtub or placed in a shower (not shown in the fig-
ures).

[0096] In the present invention, multi-position support
apparatus 10 features liquid conduits through which a
liquid passes. The liquid may be used for bathing. Exem-
plary liquids are water, water with soap, bath oil, etc.
[0097] Hereinafter, the term "sprinkler" refers to any
device that emits liquids including, but not limited to, wa-
ter spreaders that are used for rinsing and/or bathing.
e.g., jets, sprinkler jets, and nozzles.

[0098] In order to bathe, the user may be wet from
multiple directions. The wetting process is done, at least
partially, using sprinklers.

[0099] In an exemplary embodiment of the present in-
vention, all or some of the sprinklers can be placed on a
device located on the side of multi-position support ap-
paratus 10 (not shown in the figures). The device located
on the side of multi-position support apparatus 10 may
be similar to a device featuring sprinklers as known in
the art of wall shower. Moreover, the controller of the
bathing device of the present invention may control the
spray on the sprinklers placed on the device located on
the side of multi-position support apparatus 10 in similar
way to how it is controlling the sprinklers placed on multi-
position support apparatus 10 itself.
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[0100] As known in the art, the sprinklers are either
fixed in place, or movable/mobile/handheld.

[0101] In the present invention, the sprinklers that wet
the user’s back are attached to back-support 11. Alter-
nately, the liquid can be sprayed through holes added to
back support 11 that are large enough to allow for the
passage of various liquids.

[0102] Moreover, in an exemplary embodiment of the
present invention, there is at least one sprinkler on one
or both of the arm rests of multi-position support appa-
ratus 10, to provide the user with extra spraying direc-
tions. The at least one sprinkler installed on the armrests
can be adrop sprinkler, which provides, atleast one more
spraying direction than the number of spraying directions
provided by available fixed sprinklers.

[0103] Moreover, multi-position support apparatus 10
may feature a plurality of massage elements that apply
a massaging motion to the user.

[0104] FIG. 15 and FIG. 16 illustrate an exemplary
massage device for optional use with the present inven-
tion. In an exemplary embodiment of the present inven-
tion, the massage is given using two "fingers" that are
connected to each other by a hinge. When one finger
moves up, down or to the side, the other finger moves
along with it.

[0105] Optionally, the massaging fingers are installed
with freedom of movement in the up-down axis. This free-
dom of movement gives the user the feeling of a floating
back and adjusts the structure of the chair to the structure
of the user’s back.

[0106] Itis to be understood that it is possible to use
more than two fingers, or one finger or other equivalent
structures without limiting the scope of the presentinven-
tion.

[0107] The massaging device of the present invention
may be installed in the seat, backrest and footrest.
[0108] The massaging elements create a motion that
improves cleansing by even distribution of liquids, as well
as getting soap to body parts that the user cannot reach,
or finds difficult to reach. In fact, the massaging fingers
make it possible to soap all of the user’s back without the
user having to move.

[0109] Moreover, the massaging elements of the
present invention increase circulation, which has a pos-
itive influence on the cardiovascular system. In addition,
the massaging elements aid in the removal of dead skin
cells, which when left unchecked can potentially cause
the development of sebaceous cysts.

[0110] When the user leans on the multiple massage
elements there is a distance between the user and the
spray which improved the spread of water over the body.
Additionally, this design reduces the chances of the
sprayer clogging, and allows improved flow of water for
bathing the user.

[0111] In an exemplary embodiment of the present in-
vention, multi-position support apparatus 10 features dif-
ferent lengths and therefore caters to users of various
heights. Therefore, the length of multi-position support
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apparatus 10 should be adjusted to the height of the user.
Adjustment of multi-position support apparatus 10 to the
user’s height may be accomplished by controlling the
lengths of leg-support 16 and back-support 11.

[0112] Referring to FIG. 2, in an exemplary embodi-
ment of the present invention, there is back-support
length adjustment 22, featuring a telescopic device, used
for adjusting the length of the back-support to accommo-
date the user’s height. The telescopic device may be op-
erated by one of the following: by hand, with a mechanical
device, or using one or more engines, as known in the art.
[0113] In an exemplary embodiment of the present in-
vention, leg-support length adjustment 21, used for ad-
justing the length of the leg-support for the user’s height,
features a telescopic device. The telescopic device may
be operated either manually or by engines, as known in
the art.

[0114] When multi-position support apparatus 10
shifts from the position of sitting to reclining, the user’s
body may slide down. This motion can cause uncomfort-
able friction to an unclothed body. To prevent the friction,
it is possible to enable multi-position support apparatus
10 to move according to the motion of a user. For exam-
ple, enabling the back of the bathing system to move
according to the motion of a user’s back. Referring to
FIG. 6, back support 62 is floating over back-support
frame 60. In an exemplary embodiment of the present
invention, the floating of back support 62 over back-sup-
port frame 60 is achieved by slides 61.

[0115] In an exemplary embodiment, one or more of
the following parts may be floating parts: head support,
back support, and leg support.

[0116] According to another option, the floating is
achieved by using the following optional embodiments:

(a) Two or more tracks. Hereinafter, the term "track”
refers to any device that enables movement along a
specific direction.

(b) A spring holding the floating part in place is an
exemplary solution for ensuring that the floating part
does not move independently. To prevent quick
movement by the spring it is possible, for example,
to integrate the spring with a piston.

(c) Using a telescopic device. An exemplary tele-
scopic device is shock absorbers such as those used
in motorcycles or automobile luggage compartments
(trunks). The functionality of the telescope device is
to ensure that the support is not moving by itself
and/or not moving independently when the user mo-
mentarily gets up, for example to soap his feet.

[0117] Itisto be understood that the use of a telescopic
device is just an example and floating parts can be im-
plemented with any other device known in the art, such
as, but not limited to, the prior art wheelchairs disclosed
in the background of the invention section of the present
invention. As long as no command is given to change
the angular position of multi-position support apparatus
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10 and/or as long as the engine is idle, the floating part’s
position on the slide is fixed. This can be achieved by
using a pin, step motor, electromagnet, etc. In this case,
the telescopic device is not needed, as the floating part
is not moving independently.

[0118] The floating device moves along at least one
track. Options: a track down the middle, two tracks down
the sides of the back-support, or any other equivalent
implementation.

[0119] Optionally, instead of using a floating device, a
device moved by an engine over a track can be used.
This is made possible due to the fact that the distance
the user’s back should move depends on the angular
position of the chair/apparatus, and therefore can be
measured in advance.

[0120] Optionally, the floating back-device moves to-
gether with the head support.

[0121] Optionally, the back-support can be divided into
more than one part. According to another option, the
head-support is separated from the back-support, and
thus becomes a multi-position support apparatus that is
adjustable to different heights of users.

[0122] The starting positions of the floating parts can
be determined according to the specific user’s height. In
that case, the multi-position support apparatus of the
present invention adjusts to different heights of users by
moving the floating parts’ positions according to the us-
er's height. The taller a person is, the further apart the
floating parts’ starting position is in the apparatus’ stand-
ing position.

[0123] Hereafter the floating parts of the exemplary
multi-position support apparatus are described.

[0124] ReferringtoFIG. 1, parts 11 and 14 are nearest
to one another in a standing position.

[0125] The following example describes the move-
ment of the parts in order to prevent uncomfortable fric-
tion when the apparatus changes its angular position.
When an active control system that controls the position
and movement of the floating parts is used, parts 11 and
14 move closer together as the apparatus shifts from a
sitting to a reclining position.

[0126] Another option is using floating parts without
active control. The floating parts are placed on a slide.
When the user sits, parts 11 and 14 move away from one
another. When the user lies down, parts 11 and 14 move
closertogether. To sum up, when shifting from a standing
to a sitting position the parts should move away from
each other, and when shifting from sitting to reclining the
parts should move closer.

[0127] Itis to be understood that the floating-parts so-
lution as an exemplary method can be implemented on
any of the users’ body supporting parts, including the
backseat and leg supports. Because relative movement
is needed, it is sufficient that only the back-support part
and/or the leg-support part be floating. In this case, it is
not necessary for the seat to move, because the back-
support and/or leg-support are moving.

[0128] Every shower or bathtub has at least one water
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drain for collecting and draining liquids into a sewage
system and/or into the appropriate disposal system. In
an exemplary embodiment of the present invention, the
multi-position support apparatus 10 positioned so that
the water drain is located beneath foot-support 17. Thus,
when multi-position support apparatus 10 is in the stand-
ing position, the water drain is neither exposed nor en-
dangering the user. In another exemplary embodiment
of the present invention, there is water drain features an
electric pump that begins low-pressure draining of the
liquids into the appropriate disposal system when the wa-
ter level rises above a certain height. The purpose of the
electric water pump is to prevent water from pooling in
the shower.

[0129] Inanexemplaryembodiment of the bathing sys-
tem of the present invention, a feces-collecting device,
referred to herein as "integrated toilet", can be integrated
into multi-position support apparatus 10. The integrated
toilet features significant hygienic advantages. Exempla-
ry integrated toilets include a toilet, toilet bowl, and lav-
atory seat.

[0130] In an exemplary embodiment of the present in-
vention, the outlet of the integrated toilet is directly con-
nected to either, an appropriate disposal system or ex-
isting toilet basin. The integrated toilet may come with a
bidet and/or sitz-bath, as known in the art.

[0131] In the case wherein multi-position support ap-
paratus 10 and integrated toilet are installed in the show-
er, the toiletcan be cleaned using either an existing show-
er spray hose, or device specified for this purpose.
[0132] There are caseswherethereisaneedtosecure
the user to multi-position support apparatus 10. For ex-
ample, when the user is an elderly person suffering from
Alzheimer’s disease, dementia or amnesia. In either
case, the user might try to get up during the washing
procedure, and may fall down. In order to prevent injury,
the user may be secured to the device.

[0133] Securing the user to the device can be done by
using any means known in the art. For example, multi-
position support apparatus 10 side-handles that close-
in/envelop the user and hold the user in place, and/or
support / stability / binding straps attached to the sides
of multi-position support apparatus 10.

[0134] FIG. 3is anillustration of armrest 30, which en-
ables the user of the present invention to enter multi-
position support apparatus 10 from a comfortable and
safe direction 31.

[0135] Entering multi-position support apparatus 10
comfortably is achieved using two handles, armrests, or
hand supports, featuring different lengths. On one side,
there is a short handle for allowing easy entry into the
device; on the other side, a long handle both supports
the user and prevents the user from falling from the ap-
paratus.

[0136] Moreover, the user can be secured atthe knees
while standing, to increase safety and stability.

[0137] Inan exemplary embodiment of the present in-
vention, it is possible to control the bathing system'’s op-
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eration by one or more means of the following options:
(a) Operating the bathing system using a control button
that enables choosing the desired program. (b) Operating
the bathing system using a controller that identifies voice
commands. (c) Automatic operation of the bathing sys-
tem by means of user-identification. (d) Identifying the
user may be achieved by any method known in the art.
For example: by means of voice or visual aids, RFID,
smart card, key, user’s weight, control panel, etc.
[0138] After the bathing system identifies the user, a
personal program of a specific user is executed. Hereaf-
ter are examples of some of the parameters which can
be savedin the personal program: duration of the shower,
water temperature, soap types, shampoo types, number
of shampoos, etc.

[0139] In an exemplary embodiment of the present in-
vention, the bathing system is operated by one or more
controller-operated engines. Control of the engines,
sprinkler heads, and other devices, such as the drying
device, can be operated by either the same controller or
multiple controllers. The different controllers may be syn-
chronized between themselves in order to improve the
security and comfort of the user using the bathing system
of the present invention. Optionally, the controller of the
bathing system of the present invention may be a pre-
programmed controller.

[0140] The following examples illustrate different pro-
grams that may be used to operate the bathing system
of the present invention.

[0141] An angular position program operates the
change in angular position of multi-position support ap-
paratus 10. For example, changing from a standing po-
sition to sitting position, and from sitting to reclining back-
wards. Another example is changing from backwards re-
clining to sitting and standing.

[0142] Abathing program, which may be synchronized
with the aforementioned angular position program is op-
erating some or all necessary bathing devices, such as,
but not limited to, water, inserting soap, rinsing, control-
ling temperature, and drying.

[0143] In another exemplary embodiment of the
present invention, the bathing system of the present in-
vention is operated manually. The manual operating pro-
gram activates each step/stage according to instructions
from either the user or any other human operator.
[0144] In another exemplary embodiment of the
present invention, the bathing system of the present in-
vention is operated by an automatic program that acti-
vates all stages, sequentially.

[0145] Optionally, itis possible to control the program’s
sequence; it also is possible to operate a combination of
the various bathing programs. Optionally, the different
bathing programs and their appropriate variables are
stored in a memory device. The memory device may ei-
ther be a part of the bathing system of the present inven-
tion or an external memory device.

[0146] In an exemplary embodiment of the present in-
vention, the bathing system is operated by one of the
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following, or by a combination thereof (a) the user, (b) an
operator who is not the user, (c) from any place where it
is possible to control the bathing system’s operations via
remote control or any other remote operating means as
known in the art, or, (d) automatically, using methods
known in the art.

[0147] In an emergency, the bathing system of the
present invention operates at least one predefined emer-
gency response operation. For example, stopping the
spraying of water over the user and bringing the user to
a predefined angular position: standing, sitting, or reclin-
ing.

[0148] The angular position, into which the user is
brought in an emergency, is the most secure angular
position for the specific user. In an exemplary embodi-
ment of the present invention, it is possible to customize
the bathing system of the present invention with the most
secure position for each user. Entering the emergency
response operation can be initialized by any kind of ap-
propriate device, such as, but not limited to, emergency
button, emergency pull-rope, voice command, etc.
[0149] In an exemplary embodiment of the present in-
vention, prior to executing the program, the bathing sys-
tem activates a voice indicator that tells the user about
the program to be executed. Only after the user confirms
the voice-indicated selection does the bathing system
activate the program. The user can confirm execution of
the program by any input means known in the art, such
as pressing a confirmation button, or by voice-command.
[0150] In an exemplary embodiment of the present in-
vention, the bathing system operates a selected pro-
gram, according to a pre-defined period, in the event that
a user does not confirm the selection. According to an-
other option, the bathing system cancels operation of a
selected program, according to a pre-defined period, in
response to a user not responding.

[0151] In an exemplary embodiment of the present in-
vention, whenever the user does not react to functions
of the bathing system throughout a predefined time in-
terval, the bathing system of the present invention acti-
vates one or more of the following operations:

(a) Entering an emergency state as defined and dis-
closed in the present invention.

(b) Confirming whether the user falls asleep or if
something happens to the user. Exemplary confir-
mations are: voice alarm, visual means, or by any
other means which attract the attention either of a
user or a user’s supervisor.

[0152] Alternatively, the bathing system of the present
invention sends a warning signal to a predefined super-
visor. For example, nurse or care center. The warning is
transferred by means of communication known in the art.
Communication means are, for example, voice, visual
indication, telephone communications, or computer net-
work.
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[0153] Asdisclosed above, an exemplary bathing sys-
tem of the present invention features an interface from
which a variety of operations are controlled. The control-
ler may be operated by the following exemplary means:
manual, keyboard, voice-activation, computer-connect-
ed, for example via RS232 or USB, remote activation
such as by telephone or wireless network, or by any other
means known in the art. In an exemplary embodiment of
the present invention, there is the ability to back up all or
some of the parameters that have been user-customized.
Examples of parameters that have undergone user-cus-
tomization: User programs, angles, heights, angular
change velocity, water temperature, force of sprinklers,
and soap type. Parameters customized for the user may
be saved in the bathing system or in any computer, or
memory element, capable of communicating with the
bathing system.

[0154] In an exemplary embodiment of the present in-
vention, the bathing system of the present invention fea-
tures a Built in Test (BIT). The BIT system may be used
for fast identification of failures. This capability enables
the technician to more easily determine what action
should be taken when coming to the user. This also
makes it easier to provide price quotes to the user prior
to responding for repairs. Optionally, the BIT results may
be transferred to the technician’s equipment via a phone
line or wireless network, or any other know in the art
communication aid.

[0155] In an exemplary embodiment of the present in-
vention, When installing the bathing system at the user’s
site, the technician is able to set a combination of veloc-
ities, movement angles, liquid parameters, cleaning ma-
terials-related parameters, and other parameters re-
ferred to herein as "operational customized parameters”
of the bathing system such that it is possible to fit the use
of the bathing system to the requirements, comfort and
safety of the specific user. Optionally, the operational
customized parameters are saved in a memory element
for future use.

[0156] Itis possible to disperse steam into the shower
to create the effects of a sauna. It is possible to disperse
the steam from any convenient place, as long as it is not
dispersed directly over the user. In an exemplary embod-
iment of the present invention, introducing the steam is
managed by either the bathing function or by manual
operation.

[0157] In an exemplary embodiment of the present in-
vention, at least one pump is used, which controls the
sprinklers’ water pressure and supply, so that the per-
formance of the washing device does not depend on ex-
terior water pressure. This is especially useful whenever
the external water pressure is low. In an exemplary em-
bodiment of the present invention, when the water pres-
sure is low, the bathing system of the present invention
contains a water tank for accumulating water before it is
sprayed onto the user. The washing device begins wash-
ing the user only when the amount of water in the tank,
combined with the estimated water pressure, is sufficient
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for completing the planned shower.

[0158] In an exemplary embodiment of the present in-
vention, the bathing system includes a temperature con-
troller that immediately stops the spraying of liquid if it
determines the liquid’s temperature to be out of the pre-
defined temperature range.

[0159] In another exemplary embodiment of the
present invention, the bathing system supports the inte-
gration of a fast-heating electric device. According to this
option, the bathing system receives cold water and heats
it to a preset temperature defined and controlled by a
controller.

[0160] In order to increase safety and to avoid a situ-
ation in which the user is sprayed with water which is not
the desired temperature, a bypass hose is added, with
an electric faucet and at least one temperature sensor.
When the at least one temperature sensor detects that
the temperature of the water is not in the desired range,
the water is directed to the Bypass Hose, which flows
into the drain or to another place where the water will not
touch the user.

[0161] An exemplary embodiment of the present in-
vention, featuring high water flow, is illustrated in FIG. 5.
Tank 52 receives hot water 51 and cold water 50 from
the water supply. The hot and cold water are mixed in
the water tank. The temperature of the water in the tank
is measured by means of one or more temperature sen-
sor 53. Optionally, atemperature sensor is installed close
to the opening from which the tank water is pumped out
by using pump 54. The amount of both hot and cold water
filling the tank is controlled by a temperature controller
(notshown in the figure) which reads a water temperature
by using temperature sensor 53. At the entry of each of
the pipes, there is an electrical stop valve (not shown in
the figure) that controls the amount of water flowing into/
through the hose.

[0162] When the temperature inside the water tank
reaches a predefined temperature range, the washing
cycle can start. Optionally, some amount of the water is
fed into the bathing system by using pipe 56 and some
amount of the water is fed back into the water tank by a
back-feeding pipe 55. Returning some of the water back
into the water tank enables operating the pump according
to a constant flow. Operating the pump according to a
constant flow may feature a few advantages such as a
longer life cycle and less power consumption. In the em-
bodiment illustrated in FIG. 5, a change in the water-line
pressure has no influence on the bathing system of the
present invention. Moreover, the use of hot water re-
ceived from outside of the bathing system enables the
building up of high pressure even when water pumps are
not connected to municipality water lines.

[0163] In an exemplary embodiment of the present in-
vention, the water tank and the pump are located at the
base of the bathing system near the engines such that
the structure of the bathing system in its entirety is aes-
thetic, while also occupying as little space as possible.
[0164] In an exemplary embodiment of the present in-
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vention, the water temperature controller is synchronized
with the overall bathing system controller. This synchro-
nization enables the spraying of water at various temper-
atures over different parts of a user’s body and changing
the water temperature according to the different states
of the system. For example, water sprayed over a user’s
head when it is being washed is less hot than water used
to wash a user’s back.

[0165] In an exemplary embodiment of the present in-
vention, a water- temperature-controller is connected to
a bypass pipe. Whenever the temperature of the water
fed into the bathing system by using pipe 56 is not within
a predefined interval, the water are redirected to the by-
pass pipe. Optionally, the bypass pipe may be connected
to the drain or to the water tank.

[0166] It is to be understood that the temperature of
the water and the amount and type of cleansing agent
used by the bathing system of the present invention may
be controlled by one or more bathing system controllers.
Moreover, the temperature of the water and the amount
and type of cleansing agent used by the bathing system
of the present invention may be automatically, semi-au-
tomatically, or manually operated.

[0167] In an exemplary embodiment of the present in-
vention, a cleaning process of selected parts of the bath-
ing system of the present invention occurs following pre-
defined operations of the bathing system of the present
invention. The cleaning process, for example, features
atleast one of the following: disinfecting, sanitation, sens-
ing and drying the entire bathing system of selected part
thereof.

[0168] The user activates the cleaning process by
means of the bathing system’s sprinklers and dryer. In
an exemplary embodiment of the presentinvention, there
is installing a drying system specific for cleaning, for ex-
ample, toilet sprinklers. It is to be understood that the
cleaning process may be controlled by one or more bath-
ing system controllers. Moreover, the cleaning process
may be automatically, semi- automatically, or manually
operated.

[0169] In an exemplary embodiment of the present in-
vention, the dryers are able to dry the system of the
present invention to such an extent that prevents the ap-
pearance of fungus and mildew.

[0170] In an exemplary embodiment of the present in-
vention, at least one of the parts used in multi-position
support apparatus 10 is an ergonomic part. Ergonomic
design enhances a user’s safety and comfort while also
increasing product usability.

[0171] The use of at least one controllable engine for
setting the angular position of multi-position support ap-
paratus 10 makes multi-position support apparatus 10
easy to learn, easy to use, aesthetically pleasing, and
marketable. Moreover, multi-position support apparatus
10 increases the safety of the user and the efficiency of
the treatment supplied to the user.

[0172] Moreover, the bathing system of the present
invention is useful for paralyzed people in a wheelchair
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who need to start the action of multi-position support ap-
paratus 10 from a sitting position in order to move easily
onto multi-position support apparatus 10. For this pur-
pose, it is possible to start the bathing system from a
sitting position.

[0173] In an exemplary embodiment of the present in-
vention, it is possible to adjust the multi-position support
apparatus 10 to support users in need of extra space.
Exemplary adjustment of the multi-position support ap-
paratus to support users in need of extra space can be
achieved by making a wider multi-position support appa-
ratus or by expanding the distance between the armrests
mechanically.

[0174] Angular change that is to fast can cause dizzi-
ness in elderly people. This phenomenon is known in the
art as orthostatic hypotension. Optionally, the speed at
which multi-position support apparatus 10 changes its
angular position can be controlled and adjusted for the
comfort and health condition of a user. Optionally, when
the angular position changes, it is possible to stop the
apparatus by using the control panel or any other con-
trolling device

[0175] It will be appreciated that the above described
methods may be varied in many ways, including chang-
ing the order of method steps, and/or performing multiple
steps concurrently. For example, there is a voice indica-
tion that notifies the user about the upcoming bathing
system program (cycle). Many elderly people suffer from
memory deficiencies, eyesight deterioration and other
problems that might cause them to be afraid to use the
bathing system of the present invention. Voice indication
before every state change or before the bathing program
begins can calm down the user and improve the user’s
experience with the bathing system of the presentinven-
tion.

[0176] Some users are connected to infusions, are
post-operative patients, or have external wounds. These
people have body parts that should be covered to avoid
contact with water. An exemplary feature of the bathing
system of the present invention enables the covering of
specific body parts to make the bathing process easier.
[0177] In an exemplary embodiment of the present in-
vention, the multi-position support apparatus of the
present invention enables a personal cover, that can be
cleaned or changed with ease, to be attached to or laid
over the apparatus. A main benefit of the personal cover
is the ability to operate the apparatus in a non-home en-
vironment with multiple users, in order to assure that a
user is not contaminated by a previous user.

[0178] In an exemplary embodiment of the present in-
vention, data s collected on the use of the bathing system
of the present invention.

[0179] For a variety of purposes, statistical information
should be collected about bathing times. In this embod-
iment, the bathing system is connected to software that
tracks bathing times, the programs that have already
been operated, and irregular occurrences such as enter-
ing a state of emergency. Such software is useful for
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senior citizens’ and retirement homes, and other institu-
tions that take care of elderly and disabled people, for
collecting statistical data about the elderly.

[0180] Taking a bath is not always an easy action to
perform. While taking a bath, changes in heart rate can
occur. These changes might be dangerous for elderly
people. Optionally, a heart monitoring device or electro-
cardiograph (ECG) device can be integrated into the
bathing system of the presentinvention. When the device
detects unusual activity, the operation may be stopped.
If there is a drastic change in heart rate, the bathing sys-
tem of the present invention may activate and operate
an emergency mode.

[0181] Referring to FIG. 1, in an exemplary embodi-
ment of the present invention (not shown in the figure),
a foot-bath device and/or a foot-massage device is inte-
grated with foot support 17. Among other, foot-massage
device is useful for example for diabetic and gout pa-
tients. Moreover, foot-massage device is useful for peo-
ple who suffer from corns, bunions, and general foot pain.
Integrating a foot-bath with multi-position support appa-
ratus 10 has many advantages. It is possible to use the
water, drainage, and drying device of the bathing system
of the present invention for the foot-bath, as well.
[0182] As is commonly known, bathing in a Jacuzzi
offers many advantages. In order to achieve the Jacuzzi
effect, the user and sprinklers mustbe immersed in water.
[0183] In an exemplary embodiment of the present in-
vention, a multi-position support Jacuzzi apparatus 300
in accordance with the present invention is capable of
holding water like a bathtub. In this embodiment, multi-
position support Jacuzzi apparatus 300 is built as a bath-
tub having joints, which can bring the user from a standing
to a lying position. When the user is in a lying position,
the apparatus sidewalls retain a water level needed for
immersing at least the back of the user and some of the
sprinklers in water, and thus the Jacuzzi effect is made
possible. The height of the sidewalls may be the same
as the desired water level, but preferably, the sidewalls
are higher than the water level in order to prevent water
from spilling over unnecessarily. Optionally, the water
level in multi-position support Jacuzzi apparatus 300 is
measured by an appropriate sensor and controlled by a
controller. The water flow controller may be operated in
a closed or open loop manner.

[0184] Optionally, multi-position support Jacuzzi ap-
paratus 300 features a water pump and an air pump,
thereby enabling the Jacuzzi sprinkles to provide both
water flow and airflow as needed.

[0185] Because multi-position support Jacuzzi appa-
ratus 300 can hold enough water to immerse the user’'s
back in water, it is similar to a bath system enabling op-
eration of the sprinkles inside the water.

[0186] Itis to be noted that water may spill out of multi-
position support Jacuzzi apparatus 300 without interfer-
ing with the regular operation of multi-position support
Jacuzzi apparatus 300, as new water is constantly flown
in through sprinklers or other designated water openings.
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[0187] In an embodiment of the present invention, at
least one of the parts from the group featuring back-sup-
port, seat, leg-support, foot-support, and bath joints, is
capable of holding water, either individually or in combi-
nation with other parts.

[0188] FIGS. 23 and 24, illustrate an exemplary em-
bodiment of multi-position support Jacuzzi apparatus
300, featuring at least the following: back-support 302,
seat 304, leg-support 306, bath joints 310 and 312, sprin-
klers 316, and base and engines indicated by device 320.
[0189] In this embodiment, when multi-position sup-
port Jacuzzi apparatus 300 is in its fully reclined position,
back-support 302, seat 304, and leg-support 306 form a
tub. In alternative embodiments of the present invention
(not shown in the figures), only some parts of multi-po-
sition support Jacuzzi apparatus 300 are capable of hold-
ing water and performing a Jacuzzi effect. For example,
in one embodiment, the seat, back-support and their con-
necting joint form a water-holding vessel, while the leg
support holds water separately. In another embodiment,
the seat and/or leg support each hold water separately,
while the back-support does not hold water. Other for-
mations are also possible.

[0190] Itisto be understood thatin other embodiments
of the present invention multi-position support Jacuzzi
apparatus 300 may provide a Jacuzzi effect in other po-
sitions, such as a sitting or partially reclining position, and
does not have to reach a fully horizontal position of 180
degrees. This may be achieved by multi-position support
Jacuzzi apparatus 300 having a smart inner and/or outer
construction.

[0191] It is to be understood that in the case where
multi-position support Jacuzzi apparatus 300 is not totally
horizontal in the fully reclined position, back-support 302
may be opened from the top and still retain water.
[0192] Joints (310,312) of multi-position support
Jacuzzi apparatus 300 may comprise rubber parts which
are capable of changing shape or angle while retaining
water in the apparatus tub. For example, joints (310,312)
may be shaped as a rubber accordion, capable of bend-
ing. Alternatively, joints (310,312) are able to retain water
in the apparatus tub only when multi-position support
Jacuzzi apparatus 300 is in its fully reclined position.
[0193] Asillustratedin FIG. 23 and FIG. 24, device 320
actuates multi-position support Jacuzzi apparatus 300 of
the present invention. It is to be understood that without
limiting the scope of the present invention, novel multi
position support Jacuzzi apparatus 300 may be actuated
by any known in the art device and/or by the actuating
devices disclosed in the present invention.

[0194] Referringagainto FIG. 23, in an exemplary em-
bodiment of the present invention the length of leg-sup-
port 306 may be adjustable, as indicated by reference
322. Optionally, the length of leg-support 306 may
change as the apparatus shifts from one position to an-
other, for example - from a standing to a sitting position.
Optionally, multi-position support Jacuzzi apparatus 300
may feature afoot-support separate from the leg-support,
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and these parts may be connected by an appropriate
joint. Optionally, multi-position support Jacuzzi appara-
tus 300 may feature a head-support separate from the
back-support, and these parts may be connected by an
appropriate joint.

[0195] FIG. 25 illustrates multi-position support Jacuz-
zi apparatus 300 in its standing position. Multi-position
support Jacuzzi apparatus 300 may receive the user in
a standing position, recline during the bath, and return
the user to a standing position when the bathing is over.
[0196] A foot Jacuzzi may be an integral part of multi-
position support Jacuzzi apparatus 300, or may be at-
tached to multi-position support Jacuzzi apparatus 300.
Preferably, the foot Jacuzzi operates when the feet are
parallel to the floor, optionally, when the user is in a sitting
position. Optionally, in order for the apparatus to both
include a foot Jacuzzi and have the foot-support at floor
level when multi-position support Jacuzzi apparatus 300
is in a standing position, a recess may be made in the
floor beneath the foot-support. The recess can contain
the Jacuzzi mechanism when multi-position support
Jacuzzi apparatus 300 is in a standing position. The re-
cess includes a water drain and may feature an electric
pump that pushes the water into a disposal system in
order to prevent the water from flooding the bathing area.
[0197] Multi-position support Jacuzzi apparatus 300
has many advantages. For example, it enables elderly
or disabled people to enjoy a Jacuzzi without facing the
danger of slipping and the dangers caused by awkwardly
entering a regular shower. Additionally, the fact that the
user’s head may be safely kept out of the water during
bathing enables elderly people and people suffering from
drowsiness to enjoy a Jacuzzi.

[0198] In another embodiment of the present inven-
tion, spring elements surface is used for seat and/or back
rest and/or legs support and/or head support and/or any
other surface bearing some of the user’s body weight.
[0199] The novel spring elements surface of the
present invention may be integrated with all above-de-
scribed prior art devices, and especially with the novel
multi-position support apparatus, such as multi-position
support apparatus 10 illustrated in FIG 1. FIG. 21 and
FIG. 22 are exemplary multi-position support apparatus
featuring spring elements surface, in accordance with
the present invention.

[0200] The novel spring elements surface of the
present invention may be placed on any support appa-
ratus used for bathing application. For example, bathing
chair, bathing bed, and bathing slanted support surface.
[0201] The spring elements surface features a plurality
of elastic spring elements. In an exemplary embodiment
of the present invention, the elastic spring elements are
leaf shaped as known in the art. The shape, size and
number of elastic spring elements provide sufficient sup-
port to the body weight of the user.

[0202] The spring elements surface of the present in-
vention may be made of any known in the art material as
long as the required resilient characteristics are

EP 1 895 883 B1

10

15

20

25

30

35

40

45

50

55

16

30

achieved. In principle, the spring elements can be dis-
posed adjacent each other in any manner as long as it
is simply guaranteed that a suitable force transference
to achieve the desired spring comfort, that is to say the
impression of sitting on something soft on the seat, is
guaranteed.

[0203] The spring elements surface features the fol-
lowing parts: (a) a fenestrated support area that supports
the body weight, (b) at least one spring element, and (c)
connecting area to the supporting apparatus.

[0204] The support area is the area on which the user
leans. In an exemplary embodiment of the presentinven-
tion, the support areais upholstered, as illustrated in FIG.
19 by reference 408.

[0205] Fenestrated supportarea408 may be produced
in all sizes and shapes, such as, forexample, rectangular,
square, oval, round, triangular and so on.

[0206] FIG. 20 illustrates an exemplary preferred em-
bodiment of the present invention featuring fenestrated
support area. The fenestrated support area should cover
as less body area as possible, as long as the spring el-
ements surface is still comfortable enough. Covering as
less body area as possible enables an easy spraying of
liquid on the user’s body.

[0207] The spring element of the spring elements sur-
face of the present invention should comfortably absorb
the body weight of the user while disturbing as less as
possible to the liquid spraying, as illustrated, for example,
by reference 406 in FIGS. 17-19. The spring elements
are resiliently deformable, where required, individually,
independent of each other. In case where the sprinkler
is placed in the connecting area, it is possible to easily
spray the liquids over the users body.

[0208] In an exemplary embodiment of the present in-
vention, the spring elements are designed like a leaf
spring and feature a connecting area to the supporting
apparatus.

[0209] The spring element area placed between the
support area to the connecting area described below.
[0210] The connecting area to the supporting appara-
tus serves to attach the spring element to the support
apparatus and/or to designated supporting device. Op-
tionally, the connecting area to the supporting apparatus
are detachable and/or enabling the use of appropriate
fastening devices, such as screws, rivets and clip ele-
ments.

[0211] The spring of the present invention may be pro-
ducedinvarious ways. For example, using the leaf spring
disclosed in US patent application 20040111799 to Ernst
Bock. Bock discloses an elastic spring element designed
like a leaf spring and comprising a connecting area, a
support area as well as a spring element area coupling
the connecting area with the support area. The connect-
ing area serves the fastening of the leaf spring to the
respective lying surface. In order to attach the element
to respective lying surface, the connecting area may con-
tain, for example, a receiving feature in the form of a
through-hole, through which a fastening device, such as
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a screw, can be guided and screwed in. Alternatively, the
connecting area may comprise fast snap-fit elements,
which are inserted into corresponding recesses or placed
onto corresponding projections.

[0212] In an exemplary embodiment of the present in-
vention, arranging a plurality of leaf springs creates an
extensive support area. The leaf spring is attached to the
surface at only one spot in rounded connection; the
rounded connection gives the spring ability to resiliently
bend over in all directions of the surface, the bending
angle covers 360 degrees of the surface. For example,
the leaf spring can bend horizontally and/or vertically over
the surface. Moreover, the leaf spring can bend to the
depth of the surface. Each leaf spring element is individ-
ually adjustable to the amount and direction of the force
applied by the user’s body weight. For example, when
placing a number of leaf spring elements in back rest
device, the leaf springs adjust to support the back of the
user.

[0213] When placing number of leaf spring element
next to each other, a small gap is left in order to prevent
the user’s skin from being pinched. In an exemplary em-
bodiment of the present invention, several elastic spring
elements of equal and/or differing stiffness levels can be
combined with each other as needed based on the mod-
ular concept and be connected with the lying surface.
This creates the already addressed individualization of
the lying comfort level, wherein, especially with regard
to the modular concept, a combination of various different
elements with each other is possible.

[0214] In an exemplary embodiment of the present in-
vention, spring devices can exhibit different levels of
spring stiffness so that not only spring elements with the
different spring stiffness levels can be combined individ-
ually with each other, but also that it offers the possibility
of adjusting a spring element in terms of its spring stiff-
ness. Different spring stiffnesses enable better support
for sensitive body parts like the head.

[0215] The extensive support of the novel spring ele-
ments surface of the present invention provides maxi-
mum comfort, and there is no need to add a mattress on
top of the spring element surface. The comfort of the
surface enables the user to lean on the spring element
surface without clothing, with bare skin, without feeling
uncomfortable. Using the spring elements surface with-
out any cover or mattress provides better hygienic use
in public places, because cleaning the surface is easier
and faster after every use. Moreover, covering the spring
elements surface with a sheet or another cover may also
provide better hygienic use, because the cover can easily
be replaced between different users.

[0216] In an exemplary embodiment of the present in-
vention, the spring elements surface is used for bathing
applications. Preferably, a sprinkler is attached to the
connecting area to the supporting apparatus. In that
case, the spring element should be designed to have
such a shape that enables maximum spreading of the
liquid from the sprinkler. FIGS. 17-20 illustrate an exem-
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plary shape which features very good liquid spreading
performances.

[0217] Alternatively, the sprinklers are placed behind
the spring elements surface, or even behind the support
apparatus. Referring againto FIGS. 17-20, the leaf spring
covers a small percentage of the user’s body surface,
thus enabling good bathing.

[0218] Preferably, when designing a bathing surface,
using a leaf spring may be preferred over using other
shapes of springs such as a spiral spring. The leaf spring
is preferred over the other spring shapes because it fea-
tures a minimal supporting area and the shape of the
spring elements of the leaf spring ensures better spread-
ing of the liquid over the user’s body. Moreover, the leaf
spring surface better distributes the weight of the user’s
body because the spring elements are able to bend in
every direction, so the surface is more comfortable and
can be used without clothing.

[0219] In addition to the above disclosed benefits, the
present invention features the following novel benefits:
[0220] Using the spring elements surface without a
mattress or cover enables better hygienic maintenance,
because there is no need to clean a mattress in case of
unintentional leakage of body liquids, which is common
when using the device in a hospital or nursing home.
[0221] The leaf spring covers a small percentage of
the user’s body surface, thus enabling optimal spread of
the bathing liquid on the user’s body and better bathing.
[0222] The spring elements surface can be made of
springs having different size and/or stiffness which pro-
vides the best comfort level according to the surface size.
[0223] The spring suspension surface of the present
invention does not lose its outer shape under compres-
sive load as the pressure is absorbed by the fashioning
of the individual spring members.

[0224] In an exemplary embodiment of the present in-
vention, the bathing system featuring at least one spring
elements surface of the present invention receives and
releases a user in a completely upright standing position.
Moreover, the multi-position support apparatus may fea-
ture a seat pivotally attached to a back support and a leg
support, wherein the back support, the seat and the leg
support are adjustable relative to one another, such that
the multi-position support apparatus is adjustable be-
tween reclining, sitting and standing positions, wherein
in the standing position the back support, the seat support
and the leg support are all generally vertical. Moreover,
amulti-position support apparatus may feature a calf sup-
port and a foot support. The seat may include a pair of
buttock supports. Liquids conduits may be included for
passing a cleansing liquid directed toward the groin area
of a user sitting in the multi-position support apparatus.
Moreover, a head-bathing device may be attached to an
upper portion of the back support, with liquid conduits for
passing a cleansing liquid directed towards the scalp of
a user sitting in the multi-position support apparatus. The
seat may be pivotally attached to a base. Moreover, a
drying device may be mounted on the back support, the
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seat, the leg support and/or the head-bathing device, to
direct drying air at a user sitting in the multi-position sup-
port apparatus.

[0225] It is appreciated that certain features of the in-
vention, which are, for clarity, described in the context of
separate embodiments, may also be provided in various
combinations in a single embodiment. Conversely, vari-
ous features of the invention, which are, for brevity, de-
scribed in the context of a single embodiment, may also
be provided separately or in any suitable sub-combina-
tion.

[0226] Itis to be understood that the presentinvention
is not limited in its application to the details of the order
or sequence of steps of operation or implementation of
the bathing system and corresponding method set in the
description, drawings, or examples of the present inven-
tion.

[0227] While the invention has been described in con-
junction with specific embodiments and examples there-
of, it is to be understood that they have been presented
by way of example, and not limitation. Moreover, it is
evident that many alternatives, modifications and varia-
tions will be apparent to those skilled in the art. Accord-
ingly, itis intended to embrace all such alternatives, mod-
ifications and variations that fall within the scope of the
appended claims and their equivalents.

Claims
1. A bathing system comprising:

a multi-position support apparatus adapted to
change its angular position from a standing po-
sition to a sitting position, comprising:

a back-support (200);

a seat (202);

a leg-support (204); and

atleastone engine (214) adapted to change
the angular position of the multi-position
support apparatus; and

a movable foot-support (206) configured to
approximately reach the ground level when
the multi-position support apparatus is in
the standing position;

characterized by at least one sprinkler at-
tached to the back support and configured
to spray the back of a seated user;

a control system adapted to control the at
least one sprinkler; and

liquid conduits through which a liquid pass-
es.

2. The bathing system of claim 1, wherein the multi-
position support apparatus is configured to receive
a standing user while it is in the standing position,
and support the user while changing its angular po-

10

15

20

25

30

35

40

45

50

55

18

sition to the sitting position.

3. The bathing system of any of the preceding claims,
wherein the multi-position support apparatus is fur-
ther configured to change its angular position to an
almost horizontal reclining position.

4. The bathing system of any of the preceding claims,
adapted to move according to a motion of a user’s
body.

5. The bathing system of claim 4, wherein a part of the
multi-position support apparatus is a floating part.

6. The bathing system of any of the preceding claims,
wherein the multi-position support apparatus further
comprises a spring elements surface comprising
spring elements, and at least one of the spring ele-
ments is integrated with at least one of the sprinklers.

7. The bathing system of claim 6, wherein at least one
of the spring elements is selected from the group of:
(a) a leaf spring, (b) an upholstered spring, and (c)
a spring comprising a fenestrated support area, at
least one spring element, and connecting area.

8. The bathing system of any of the preceding claims,
wherein the bathing system is designed to be placed
in a bathtub or a shower.

9. The bathing system of any of the preceding claims,
wherein the length of the multi-position support ap-
paratus is adjusted to the height of the user.

Patentanspriiche
1. Badesystem, umfassend:

eine Mehrstellungsstitzvorrichtung, die dazu
eingerichtet ist, ihre Winkelstellung von einer
aufrechten Stellung in eine Sitzstellung zu &n-
dern, umfassend:

eine Rickenstitze (200);

einen SiLz (202);

eine Beinstltze (204); und

Wenigstens einen Motor (214), der dazu
eingerichtet ist, die Winkelstellung der
Mehrstellungssstitzvorrichtung zu andern;
und

eine bewegliche FluRstltze (206), die dazu ein-
gerichtet ist, ungefahr die Bogenhodhe zu errei-
chen, wenn sich die Mehrstellungsstitzvorrich-
tung in der aufrechten Stellung befindet;

gekennzeichnet durch wenigstens einen
Sprinkler, der an der Riickenstlitze angebracht
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und dazu eingerichtet ist,

den Riicken eines sitzenden Nutzers zu bespri-
hen;

ein Steuerungssystem, das zur Steuerung des
wenigstens einen Sprinklers eingerichtet ist;
und

Flussigkeitsfihrungen, durch die eine Flissig-
keit hindurchkommt.

Badesystem nach Anspruch 1, wobei die Mehrstel-
lungsstzvorrichtung dazu ausgelegt ist, einen ste-
henden Nutzer aufzunehmen, wahrend sie sich in
der aufrechten Stellung befindet, und den Nutzer zu
stiitzen, wahrend sie ihre Winkelstellung in die Sitz-
stellung éndert.

Badesystem nach einem der vorstehenden Anspru-
che, wobei die Mehrstellungsstiitzvorrichtung ferner
dazu ausgelegt ist, ihre Winkelstellung in eine bei-
nahe horizontale Liegestellung zu andern.

Badesystem nach einem der vorstehenden Anspru-
che, eingerichtet zur Bewegung entsprechend einer
Bewegung des Korpers eines Nutzers.

Badesystem nach Anspruch 4, wobei ein Teil der
Mehrstellungsstitzvorrichtung ein frei mitbewegli-
ches Teil ist.

Badesystem nach einem der vorstehenden Anspru-
che, wobei die Mehrstellungsstitzvorrichtung ferner
eine Federelementoberflache umfasst, die Feder-
elemente umfasst, und wobei wenigstens eines der
Federelemente integral mit wenigstens einem der
Sprinkler ausgebildet ist.

Badesystem nach Anspruch 6, wobei wenigstens ei-
nes der Federelemente aus eine Gruppe gewahlt ist,
die umfasst:

(a) eine Blattfeder, (b) eine Polsterfeder, und (c)
eine Feder, die eine mit einem Fenster verse-
hene Stitzflache, wenigstens ein Federelement
und eine verbindungsflache aufweist.

Badesystem nach einem der vorstehenden Anspru-
che, wobei das Badessystem dazu entworfen ist, in
einer Badewanne oder einer Dusche untergebracht
zu sein.

Badesystem nach einem der vorstehenden Anspri-
che, wobei die Tange der Mehrslellungsstiitzvorrich-
tung entsprechend der GréRe des Nutzers einge-
stellt ist.
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Revendications

1.

Systéme de bain comprenant :

un appareil de support a positions multiples,
adapté pour changer sa position angulaire d’'une
position redressée a une position assise,
comprenant :

un support dorsal (200) ;

un siege (202) ;

un support pour les jambes (204) ; et

au moins un moteur (214) adapté pour
changer la position angulaire de I'appareil
de support a positions multiples ; et un sup-
port pour les pieds (206) mobile configuré
pour atteindre approximativement le niveau
du sol lorsque I'appareil de support a posi-
tions multiples est dans la position
redressée ;

caractérise par au moins un arroseur fixé
au support dorsal et configuré pour asper-
ger le dos d’un utilisateur assis ;

un systéme de commande adapté pour
commander ledit au moins un arroseur ; et
des conduites de liquide a travers lesquel-
les passe un liquide.

Systéme de bain selon la revendication 1, dans le-
quel 'appareil de support a positions multiples est
configuré pour recevoir un utilisateur se tenant de-
bout lorsqu’il est dans la position redressée, et sup-
porter I'utilisateur lorsqu’il change sa position angu-
laire pour passer a la position assise.

Systéme de bain selon I'une quelconque des reven-
dications précédentes, dans lequel I'appareil de sup-
port a positions multiples est en outre configuré pour
changer sa position angulaire pour passer a une po-
sitions inclinée presque horizontale.

Systéme de bain selon 'une quelconque des reven-
dications précédentes, adapté pour se déplacer en
fonction d’'un mouvement du corps d’un utilisateur.

Systéme de bain selon la revendication 4, dans le-
quel une partie de I'appareil, de support a positions
multiples est une partie flottante.

Systéme de bain selon I'une quelconque des reven-
dications précédentes, dans lequel I'appareil de sup-
port a positions multiples comprend en outre une
surface a éléments de ressort comprenant des élé-
ments de ressort, et au moins un des éléments de
ressort est intégré a au moins un des arroseurs.

Systéme de bain selon la revendication 6, dans le-
quel au moins un des éléments de ressort est choisi
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dans le groupe constitué de : (a) un ressort a lames,
(b) un ressort rembourré, et (c) un ressort compre-
nant une région de support fenétrée, au moins un
élément de ressort, eL une région de raccordement.

Systéme de bain selon 'une quelconque des reven-
dications précédentes, dans lequel le systéme de
bain est congu pour étre placé dans une baignoire
ou une douche.

Systéme de bain selon I'une quelconque des reven-
dications précédentes, dans lequel la longueur de
I'appareil de support a positions multiples est ajustée
a la hauteur de I'utilisateur.
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FIG. 12

28



EP 1 895 883 B1

29



EP 1 895 883 B1

30



EP 1 895 883 B1

FIG. 17 — PRIOR ART

FIG. 18 — PRIOR ART
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