CUP- SHAPED SHOWER JET OUTLET NOZZLE AND SHOWER DEVI CE

[ 0001] The invention relates to a cup-shaped shower jet
outl et nozzl e which conprises a holl owchanber, a latera
wall delimting the hollow chanber transversely to a
nozzle longitudinal axis, and a bottom delimting the
holl ow chanber in the direction of the nozzle
| ongi tudi nal axis on an outlet side, which bottomis nade
of an elastic material and in which a jet outlet opening
structure conposed of one or a plurality of jet outlet
openings and having an open initial configuration is
provi ded, wherein the bottomis designed, with the jet
outl et opening structure thereof, under the effect of a
shower fluid operating pressure in the hollow chanber,
to deformin an elastically resilient manner and thereby
to steadily increase an openi ng cross-section of the jet
outl et opening structure with increasing shower fluid
operating pressure within a nornal operating pressure
range. The invention furthernore relates to a shower
devi ce conprising one or a plurality of shower jet outl et
nozzl es of this kind.

[ 0002] Shower jet outlet nozzles of this and simlar
types are widely used in shower devices, in particular
sanitary shower devices. The elastically resilient
deformability of the bottom can be used for different
purposes. In the case of the said generic nozzle type,
the jet outlet opening structure conposed of the jet
outl et opening or the jet outlet openings has an open
initial configuration, this neaning that the jet outlet
openi ng structure al ready has an open configuration, i.e.
one that all ows the passage of fluid, in the pressurel ess
initial situation, in which no fluid pressure or at | east
no appreciable fluid pressure is applied in the nozzle
hol | ow chanber. I n other words, the openi ng cross-section
of the jet outlet opening structure, i.e. the effective
passage cross-section thereof required for the passage
of shower fluid, is already greater than zero in the



pressureless initial state, in contrast to other Kkinds
of nozzles which are closed in the pressureless initial
configuration and open only due to fluid pressure being
appl i ed.

[0003] In the present case, shower fluid operating
pressure is to be understood to nean, as the nane
suggests, the pressure of the shower fluid during
operation of the shower jet outlet nozzle, with this
relating to i ntended, normal operation of the nozzle and
not to specific situations, such as e.g. overpressure
situations, in which the pressure of the shower fluid in
t he nozzl e hol | ow chanber ri ses beyond a normal operating
pressure range, e.g. on account of blockages in the jet
outl et opening structure. Mre precisely, the shower
fluid operating pressure refers to that fluid pressure
during nornmal shower operation of the nozzle which
prevails in the hollow chanber of the nozzle, for which
reason it is also referred to as the nozzle internal
pressure or internal pressure for short. Here, the nornmal
operating pressure range refers to the pressure range in
which the fluid pressure lies or can lie during norna
operation of the nozzle depending on the current
operating environnent. Therefore, the actual fluid
operating pressure may depend e.g. on country- or region-
specific regul ations or conditions of an associated fluid
supply, such as a public water supply, but also on the
design of the shower in question and the use state
thereof. In the case of sanitary shower devices which
are connected to public water supplies, the supply
pressure available in buildings for exanple typically
lies in a range of from approximately 0.5 bar to
approximately 1.5 bar, and the shower fluid operating
pressure in the nozzle hollow chanber, i.e. the nozzle
internal pressure, then assunes e.g. values in the range
of fromO bar to approximately 0.4 bar, usually between
approximately 0.2 bar and 0.4 bar, during nornal
operation. A nozzle internal pressure of nore than
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approximately 0.5 bar, as may occur in the case of
conventional shower devices e.g. on account of nozzle
bl ockages, is generally undesirable for sanitary shower
devices owing to the associated risk of damage to the
nozzle or to the shower device due to the pressure
| oadi ng, and therefore this is counteracted e.g. by the
installation of overpressure val ves.

[0004] A shower jet outlet nozzle of this generic type
is di scl osed in | ai d- open publ i cation
US 2003/0062426 Al. In the case of this nozzle, the
bottomis forned by e.g. three or four flap parts which
protrude radially inwards fromthe lateral wall at the
nozzle outlet and define a single jet outlet opening of
t he nozzl e between then. During shower device operation,
the flap parts bend open radially and axially, 1i.e.
parallel to the nozzle longitudinal axis, in an
elastically resilient manner to the outside under the
effect of the fluid operating pressure in the hollow
chanber by an extent dependent on the shower fluid
operating pressure level. In the pressureless initial
configuration, the jet outlet opening is conposed of a
relatively small central opening and slit regions | eading
away from the central opening in the form of rays
radially outwards up to the lateral wall, the slit
regi ons each keeping adjacent flap parts separate from
one another, i.e. the jet outlet opening has a star- or
cross-like basic shape. OMng to the flap parts fol ding
open when fluid operating pressure is applied, the
opening cross-section of the jet outlet opening
increases, as a result of which the flow resistance of
the nozzle should be automatically adapted to different
fluid flow rates. In the process, the cross-sectional
shape of the jet outlet opening qualitatively changes to
a nore circular shape. As an alternative, cylindrical
nozzles wthout a bottom are proposed in the said
docunent, these being able to deformin an elastically
resilient manner by way of their lateral wall under the
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effect of the fluid operating pressure, the lateral wall
bei ng provided with axial slits for this purpose.

[0005] In the case of a cup-shaped shower jet outlet
nozzl e di scl osed in | ai d- open publ i cation
DE 10 2016 225 987 A1, a plurality of jet outlet
openings in the formof fine jet openings are forned in
a bottom conposed of elastic nmaterial, which bottom
deforns in a bulging manner under the effect of the
shower fluid operating pressure applied in the hollow
chanber, and, in addition to the bottom the |ateral wall
is preferably also fornmed from elastic material and
configured in such a way that it defornms in a bulging
manner depending on the fluid pressure, just |ike the
bottom The intention with this nozzle configuration is
to be able to produce a nmist-like fine shower jet
together with relatively low sensitivity to bl ockages
due to particles of dirt and |ime deposits.

[0006] In the case of a shower head disclosed in |aid-
open publ i cation DE 40 39 337 A1, cup- shaped,
cylindrical elastic jet-formng wunits, the bottom
t hereof being provided with an individual circular jet
outl et opening with a dianmeter of approximately 1.2 mm
are inserted into circular receiving openings wth a
di aneter of approximately 2 nmto 10 nmof a rigid jet
disc with an accurate fit. Wen fluid operating pressure
is applied, the bottomcan deformin an outwardly bul gi ng
manner, as a result of which line deposits should
automatically flake off or fall off.

[ 0007] Furthernore, various enbodi nents of shower jet
outl et nozzles are known, in which a lateral wall and
possi bly an optionally present bottomconposed of el astic
material are designed to be deformed only by pressure
exerted by the user, in particular in order to renove
I ime deposits. In contrast, the nozzles and in particul ar
the jet out | et openi ng thereof shoul d remain
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di rensionally stable under the shower fluid operating
pressure applied during operation of the shower device
and therefore not deform in order to ensure a constant
jet characteristic of the emtted shower jet, for which
purpose the |l ateral wall thereof and the optional bottom
thereof are designed with a corresponding pressure

resi st ance. Lai d- open publ i cation WO 95/ 22407 Al
di scl oses a cup-ring-shaped shower jet outlet nozzle of
this kind conposed of elastic material, wth the

possibility of a cup ring bottom of the nozzle bul ging
outwards owing to the shower fluid operating pressure
applied in the case of an inwardly bul ging or flat design
additionally being nmentioned there.

[0008] Furthernore, shower jet outlet nozzles are
known, the jet outlet opening structure thereof not being
formed with an open initial configuration, but rather a
closed initial configuration, i.e. the opening cross-
section thereof is equal to zero in the pressurel ess
initial configuration, wth the jet outlet opening
structure then only opening under the effect of the
shower fluid operating pressure. A shower jet outlet
nozzl e of this type is disclosed in |aid-open publication
EP 1 700 636 A2. In the case of the nozzle in that
application, the respective jet outlet opening is forned
or covered by an elastic closure diaphragm which is
provided with slit patterns which are closed in the
pressurel ess state, by way of which the closure nenbrane
can open in a deform ng manner under the effect of fluid
pressure. In the case of sanitary shower devices, this
type of nozzle is typically used to prevent the undesired
effect of dripping. A further shower jet outlet nozzle
of this type is disclosed in |aid-open publication
DE 31 07 808 ALl.

[0009] The invention is based on the technical problem
of providing a shower jet outlet nozzle of the kind
mentioned at the outset which is further inproved in
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conparison to the abovenentioned prior art, in particul ar
in respect of the shower jet characteristic it can
provide at different shower fluid operating pressure
levels and preferably also in respect of producing a
relatively fine shower jet, a |low tendency to formline
and a reasonably | ow | evel of expenditure on production.
Furthernore, the invention is directed at providing a
correspondi ng shower devi ce.

[0010] The invention solves the said problem by
provi ding a shower jet outlet nozzle having the features
of Cdaim1 and a shower device having the features of
Cl ai m 10. Advant ageous devel opnents of the invention are
specified in the dependent clains, the wording of which
i s hereby made part of the description by reference. This
in particular also includes all of the enbodi nents of
the invention that arise from the conbinations of
features which are defined by the dependency references
in the dependent cl ai ns.

[ 0011] According to a first aspect of the invention, in
the case of the shower jet outlet nozzle according to
the invention, the jet outl et opening structure i s spaced
apart fromthe lateral wall, and the bottom on an inner
si de and/ or on an outer side has a weakening pattern with
a |l esser wall thickness as conpared to an adj acent region
of the bottom wherein the weakening pattern is designed
to deformin an elastically resilient manner under the
effect of the fluid operating pressure in the hollow
chanber .

[0012] It has been found, in a manner verifiable by
conput er sinmul ation and/or experinental tests, that this
measure highly advantageously contributes to the shower
jet outlet nozzle configured in this way being able to
provi de and mai ntain desired shower jet characteristics
for different fluid operating pressure levels. In
particular, this measure helps in providing the desired
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steady increase in the opening cross-section of the jet
outl et opening structure with increasing shower fluid
operating pressure and at the sane tine in influencing,
e.g. qualitatively largely maintaining or alternatively
changing in a desired manner, the cross-sectional shape
of the jet outlet opening structure in a defined manner
with a shower fluid operating pressure which changes
within the normal operating pressure range. This
contributes to achieving, e.g. maintaining or changing
in a targeted nmanner, a respectively desired shower jet
characteristic, i.e. a desired jet type or a desired jet
characteristic of the shower jet, in different nornal
operating situations in which different shower fluid
operating pressures are present in the holl ow chanber of
the nozzle, e.g. owing to different water pressures in
various water supply networks or owng to  brief
fluctuations in the supply water pressure or owing to
different shower fluid volunme flows, as can be variably
specified by the user e.g. at an upstream shut-off
fitting, and the changes in the shower fluid operating
pressure in the nozzle hollow chanber required as a
result.

[0013] Since the jet outlet opening structure is spaced
apart from the lateral wall of the nozzle, all the
associated jet outlet openings are located within a
regi on of the bottomspaced apart fromthe nozzle | ateral

wall, as a result of which it is possible for the shape-
stabilizing effect of the lateral wall to be transmtted
to the bottom particularly well. The weakening pattern

in the bottom allows targeted prespecification of the
type and the extent of elastically resilient deformation
under the effect of fluid pressure. The bottomis nore
readily deformable in the region of the weakening
pattern, on account of its |ower wall thickness, than in
the adjoining bottom region of greater wall thickness,
and therefore the fluid pressure-dependent deformation
of the bottom can be influenced in a targeted manner and
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therefore can be determ ned by defined configuration of
the weakening pattern in respect of shaping and wall
thickness. In particular, the bottom can be formed by
correspondi ng configuration of the weakening pattern as
required in such a way that firstly, as required, the
openi ng cross-section of the jet outl et opening structure
steadily increases wth increasing shower fluid
operating pressure within the normal operating pressure
range and secondly the cross-sectional shape of the jet
outl et opening structure remains readily controllable,
e.g. remains largely unchanged or undergoes a
prespeci fied change i n shape, with shower fluid operating
pressure changing within the normal operating pressure
range. For the nozzle, this advantageously results in a
significantly flatter characteristic curve for the
increase in the fluid pressure in the nozzle, in
conparison to conventional, rigid nozzles designed to
not deform depending on fluid pressure, wth an
i ncreasing volune flow of shower fluid passing through
the nozzl e and at the same tine the cross-secti onal shape
of the jet outlet opening structure can be qualitatively
mai nt ai ned, dependi ng on requi renents and t he
application, or can also be variably prespecified in a
targeted manner depending on the fluid pressure for
specific cases. In this case, the weakening pattern can
in particular contribute to achieving a desired high
degree of steadiness of the dependency of the bottom
deformation and as a result the wdening of the
respective jet outlet opening on the increase in the
nozzle internal pressure, this preventing sudden changes
in the cross-sectional shape and the opening cross-
section of the jet outlet opening when the nozzle
i nternal pressure changes.

[0014] According to a second aspect of the invention

the jet outlet opening structure of the shower jet outl et
nozzl e according to the invention conprises at | east one
jet outlet opening having an opening radius increasing
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and decreasing alternatingly in the circunferential
direction, while formng alternate bulge regions and
recess regions, wherein the bulge regions each have a
rounded shape with a respective m ni num bul ge curvature
radius and the recess regions each have a rounded shape
with a respective mninmum recess curvature radius. In
this case, the mninmm bulge curvature radii and the
m ni mum recess curvature radii are in a range between
0.01 M and 1 mm In addition or as an alternative to
this di nensioning property, the m nimum bul ge curvature
radii are in a size ratio between 0.3 and 2.5 to the
m ni mum recess curvature radii. In this case, when the
jet outlet opening structure conprises a plurality of
jet outlet openings, all of these jet outlet openings,
or only sonme of them can have such a shape with bul ge
regi ons and recess regions.

[0015] It is found, once again in a manner verifiable
by conputer sinulation and/or experinental tests, that
the jet outlet opening structure configured in this way
al | ows particul arly advant ageous shower j et
characteristics to be achieved. Here, it has been found,
anongst other things, that the alternating sequence of
bul ge regions and recess regions and the respectively
sufficiently rounded shape thereof with the indicated
mnimum curvature radii or with the size ratio not
differing too greatly from a value of one, which
specifically lies between 0.3 and 2.5, contributes to
t he advant ageous shower jet characteristics of the jet
outl et opening in question, wherein it is additionally
found that, owing to this configuration of the jet outl et
opening, desired, consistently expedient shower jet
characteristics can be achieved over a w de range of
possi bl e shower fluid operating pressures and not only
for an extremely specific shower fluid operating pressure
or a narrow sub-range of the shower fluid operating
pressure wthin a range of relevant shower fluid
operating pressures occurring in practice. In this case,
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a jet characteristic which is advantageous in a non-
predi ctable, surprising nmanner can be inpressed on the
shower jet by the jet outlet opening with its rounded
bulge and recess regions and also can be largely
mai nt ai ned over the wi de normal operating pressure range
of possible fluid pressures and resulting cross-
sectional shapes of the jet outlet opening of different
wi dths. The shower jet exiting from this jet outlet
opening is able to largely maintain its jet shape over a
relatively long distance after leaving the jet outlet
openi ng, wi thout breaking down into individual jets or
droplets as early as after a short distance. This can be
attributed to a correspondingly positive influence of
t he rounded bul ge and recess regions of the jet outlet
opening on the flow ratios in the shower jet with which
e.g. turbulences and singularities of the shower fluid
fl ow which coul d be caused by pointed or angled regions
of the opening edge of the jet outlet opening are
avoi ded. Secondly, it nay be the case that m ninumrecess
curvature radii or mninmmbul ge curvature radii of nore
than 1 mm hanper the deformation of the bottom in the
region of the jet outlet opening and therefore do not
yield the desired advantages for certain applications.

[0016] According to a third aspect of the invention,
the jet outlet opening structure of the shower jet outl et
nozzl e according to the invention conprises at | east one
j et outl et opening havi ng a non-pl anar openi ng edge whi ch
is undulated extending wth an axial directiona
conponent pointing in a fluid outlet direction and
counter tothe fluid outlet direction relative to a pl ane
of the bottom In this case, the fluid outlet direction
is understood to nean the direction of the nozzle
| ongi tudi nal axis pointing out of the nozzle, where the
shower fluid |eaves the nozzle with a directiona
conponent pointing in this fluid outlet direction, in
nost cases with a main directional conponent pointing in
this direction, i.e. parallel to this or at an acute
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angle of less than 45° to this. In this case, if the jet
outl et opening structure conprises a plurality of jet
outl et openings, all of these jet outlet openings, or
only sone of them can have such a non-planar opening
edge.

[0017] It is found, once again in a manner verifiable
by conputer sinulation and/or experinmental tests, that
this configuration of the jet outlet opening in question
I i kewi se contributes to both providing the desired steady
increase in the opening cross-section of the jet outlet
opening and therefore the jet outlet structure overal

wi th shower fluid operating pressure increasing within a
normal operating pressure range in an expedi ent nanner
and also being able to provide expedient shower jet
characteristics for different shower fluid operating
pressures within the normal operating pressure range, be
it in respect of keeping the cross-sectional shape of
the jet outlet opening structure and resulting shower
jet characteristics largely constant over the nornmal
operating pressure range or being able to change themin
a targeted manner in a desired way, in each case achi eved
by a corresponding specific design of the non-planar
openi ng edge of the jet outlet opening in question. O ng
to the undul ati ng course thereof in respect of its axial
di recti onal conmponent par al | el to t he nozzl e
| ongi tudi nal axis, according to which the opening edge,
as it runs around the opening circunference, runs with a
steadily changi ng axi al di recti onal conmponent
alternately in the direction to the outside from the
nozzl e hol |l ow chanber and in the direction to the inside
into the nozzle hollow chanber, the result is a highly
el astic deformability of the nozzle bottom desired for
t he change in the opening cross-section of the jet outl et
opening while qualitatively maintaining its cross-
sectional shape, and therefore the jet outlet opening
structure thereof over a wi de range of different shower
fluid operating pressures, with a very uniform
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def ormati on behaviour, i.e. a high degree of steadiness
thereof, with a changing nozzle internal pressure being
able to be achi eved.

[0018] It has been found that the three abovenenti oned
aspects of the invention each on their own and, as is
understood by a person skilled in the art on the basis
of the given information and expl anati ons, in any desired
conbination of in each case tw or all three aspects
contribute to providing a shower jet outlet nozzle which
al l ows significant advantages over the shower jet outl et
nozzles of the prior art nentioned at the outset, in
particular in respect of the shower jet characteristics
that can be provided by it even with noticeably different
shower fluid operating pressures within a customary
normal operating pressure range in the nozzle hollow
chanber. Each of these aspects of the invention
additionally contributes to keeping the tendency of the
shower jet outlet nozzle to formlinme low, in particular
owng to the elastic deformation of the nozzle bottom
which is variable depending on the fluid pressure and
prevents accunulation of Ilinme and can automatically
remove any accunulation of linme again, and if required
being able to generate a relatively fine nozzle jet, for
whi ch purpose the respective jet outlet opening can be
configured with a correspondingly snmall opening cross-
section. The shower jet outlet nozzle according to the
invention can additionally be nmanufactured wth a
conparatively low |evel of expenditure in any of the
three aspects of the invention nentioned and is, for
exanple, highly suitable for sanitary shower devices,
such as for showering devices in the form of overhead,
handhel d and si de shower devices in shower roons and for
kitchen spray devices, as are used at kitchen
wor kst at i ons.

[0019] The jet producing behaviour or the shower jet
outl et characteristics of the shower jet outlet nozzle
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according to the invention can be optimally adapted to
different fluid pressures, as can occur during norna

shower device operation, e.g. to different prespecified
fluid pressures in different water supply networks of
different countries or regions and | i kewi se to operati on-
related fluctuations in the fluid pressure of a water
supply or another fluid supply and to any fluctuations
in fluid pressure during normal shower device operation
whi ch may occur in an associated shower device itself.

One particul ar advant age, anongst others, is that in the
case of the shower jet outlet nozzle according to the
invention the shower fluid operating pressure, i.e. the
internal pressure of the shower fluid in the nozzle
hol |l ow chanber and especially in the vicinity of the
nozzl e outlet, increases considerably | ess severely with
i ncreasing volune flow of shower fluid passing through
the nozzle than is the case in conventional shower jet
outl et nozzles which have a siml|ar construction but are
designed as rigid nozzles which do not noticeably deform
under the fluid pressure during normal shower device
oper ati on.

[0020] In other wor ds, a considerably flatter
characteristic curve for the internal pressure as a
function of the volume flow is obtained for the shower
jet outlet nozzle according to the invention in
conparison to the said conventional nozzles. In other
words, the shower jet outlet nozzle according to the
i nvention all ows conparatively high volume fl ows of fluid
passing through the nozzle given a fluid internal
pressure in the nozzle hollow chanber which remins
conparatively |l ow. The shower jet outlet nozzle according
to the invention therefore allows both relatively |ow
and also relatively high volunme flows preferably while
largely maintaining the shower jet characteristics or
the jet characteristic of the shower jet emtted by the
said shower jet outlet nozzle and wi thout an undesirably



14

sharp increase in the fluid pressure in the nozzl e holl ow
chanber .

[0021] In one development of the invention, the
weakeni ng pattern includes at |east one weakeni ng zone
in the bottom which extends from an associated jet
outl et opening of the jet outlet opening structure away
fromthe latter. If the weakening pattern conprises a
plurality of weakening zones, this feature is realized
in all of these weakening zones or only in sone of them
as required. The extent of the weakening zone in which
the bottom is particularly readily deformed up to the
jet outlet opening has proven to be advantageous for a
very | arge nunber of applications in respect of a desired
expanding deformation of the jet outlet opening wth
i ncreasi ng shower fluid operating pressure in the nozzle
holl ow chanber. In alternative enbodinments, as my be
expedient for certain other applications, the weakening
zone or the weakening zones of the weakening pattern
keeps/ keep a certain m ni numdi stance fromthe jet outl et
openi ng or the opening edge thereof.

[0022] 1In one refinenment of the invention, the weakening
zone in the bottom is a linear, i.e. |ine-shaped,
weakeni ng zone extending with a radial min directional
conponent in a straight line or single-bent or multiple-
bent in undulated lines. This neasure has proven to be
expedient for further optim zing the bottom deformation
behavi our for a very large nunber of applications. The
course of the |linear weakening zone in a direction radi al
with respect to the bottomor the jet outlet opening or
in a predomnantly radial direction contributes to an
expedi ent deformation behaviour for the purposes of
achieving desired influencing of the cross-sectional
shape of the jet outlet opening which widens with a
hi gher fluid pressure. A straight course of the weakening
zone can additionally sinplify manufacture. A single-
bent or a nultiple-bent course in undulating Iines allows
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even greater deformation of the bottomand therefore its
jet outlet opening structure over a conparatively |arge
range of possible shower jet fluid operating pressures
in conparison to a straight course. In addition, the
bottomcan deformin the region of the jet outlet opening
with an additional rotational conponent about the
| ongi tudinal axis of the jet outlet opening in this way
as required. In alternative enbodinments, as nay be
expedi ent for corresponding applications, the weakening
zone can have e.g. a helical course with a radia
mnority directional conponent, i.e. it then extends with
a smaller directional conponent radially and with a main
directional conponent in a direction perpendicular to
the radial direction.

[0023] 1In one refinenment of the invention, the weakening
zone in the bottom extends up to the lateral wall and
there transitions into a weakening zone in the |atera
wall. Omng to this neasure, the lateral wall, in
particular in its region adjoining the bottom can
contribute to the deformation behaviour of the bottom as
required since the additional weakening zone in the
|ateral wall nmeans a certain weakening for the |ateral
wall and its shape-stabilizing effect on the bottom
Dependi ng on the design of this additional weakeni ng zone

in the lateral wall, the deformation of the bottom can
additionally also be acconpanied by a supplenentary
deformati on of the |ateral wal | . In alternative

enbodi nents in which there is no need for this
functionality of the lateral wall, the lateral wall is
realized without a weakeni ng zone.

[0024] In one refinenment of the invention, the weakening
zone in the bottomis a |linear weakening zone departing
fromone of the bul ge regi ons or one of the recess regions
of the associated jet outlet opening. This measure can
advant ageously contribute to influencing the cross-
sectional shape of the jet outlet opening in a targeted
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manner in the event of wi dening of the jet outlet opening
by increased deformation of the bottom as the shower
fluid operating pressure rises, e.g. qualitatively
mai ntai ni ng a prespecified cross-sectional shape, and/or
to influencing or aiding the widening of the jet outlet
opening in a targeted nmanner wth a higher fluid
pressure, especially in the region of its bulge regions
or its recess regions. In alternative enbodi nents, as
may be expedient for corresponding applications, the
weakeni ng zone does not depart from bulge or recess
regions of the jet outlet opening, e.g. in cases in which
the jet outlet opening does not have such bulge and
recess regions, or in cases in which the weakeni ng zone
departs in a section of the jet outlet opening outside
t he bul ge regions and recess regions thereof.

[0025] 1In one refinement of the invention, the bottom
for the jet outlet opening, away from which opening the
at | east one weakening zone extends, is disposed in a
jet angle setting manner, wherein the one or nore
weakeni ng zones extending away from the jet outlet
opening on the inner side of the bottom are disposed in
an asynmetric arrangenent in a jet angle setting manner
relative to a longitudinal central plane of the jet
outl et opening, and/or the bottom at least in a region
including the jet outlet opening, extends inclined on
the inner side in a jet angle setting manner, and/or the
jet outlet opening in the bottomis disposed eccentri cal
in ajet angle setting manner.

[0026] In the present case, the specification that the
bottom for the jet outlet opening is disposed in a jet
angl e setting manner is to be understood to nmean that in
this case the bottomis disposed in such a way that a
jet angle setting is produced for the jet outl et opening,
i.e. during operation of the nozzle the shower jet exits
fromthis jet outlet opening at a jet angle which is set
with respect to the | ongitudinal axis of the nozzle, i.e.
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forms an acute angle with it. This acute angle or setting
angle typically lies e.g. in a range between 0° and 30°,
usual |y between 0° and 20°, e.g. between 5° and 15°, for
sani tary shower applications.

[0027] In the present case, this jet angle setting is
advant ageously provided by the correspondi ng design of
the bottom in particular by corresponding asynmetric
arrangenent of its inner-side weakening zone or zones
and/ or by a correspondingly inclined course of its bottom
i nner side and/ or by correspondi ng eccentric arrangenent
of the jet outlet opening. These neasures, on their own
or in conbination, contribute to the shower fluid
entering the jet outlet opening with a higher flow rate
and here also a higher transverse conponent of the flow
rate perpendicularly to the nozzle |ongitudinal axis on
one side of the longitudinal central plane of the jet
outl et opening than on the other, opposite side, this
resulting in the effect that the shower jet does not exit
from the jet outlet opening parallel to the nozzle
| ongi tudi nal axis, but rather at the said setting angle.

[ 0028] Therefore, the weakeni ng zones on the inner side
of the bottomcan act as ducts for the shower fluid, with
the asymmetric arrangenent thereof ensuring that there
is a higher flow rate for the shower fluid in relation
to the longitudinal central plane of the jet outlet
opening on one side than on the opposite side, this
resulting in the shower fluid not exiting fromthe jet
outlet opening in parallel, but rather inclined, wth
respect to this longitudinal central plane, i.e. at the
said setting angle wth respect to the nozzle
| ongi tudinal axis. The sane or a simlar effect can be
achieved by disposing the bottom inner side in an
inclined manner or by the eccentric arrangenent of the
jet outlet opening in the bottom
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[0029] It has been found here that this bottom design
nmeans the setting angle for the shower jet remains
| argely constant with a changing shower fluid operating
pressure and resulting deformation of the bottom and
wi dening or narrowing of the jet outlet opening to an

unexpected extent. In other words, the desired setting
angl e remai ns substantially unchanged both for operating
states with relatively small volune flows of fluid
passi ng through the nozzle and for operating states with
relatively hi gh vol unme flows. In alternative
enbodi nents, the nozzle is realized with its bottom
wi t hout such jet angle setting, i.e. the shower jet exits

from the nozzle with a jet nmain direction parallel to
the nozzle longitudinal axis in this case.

[0030] In a further refinement of the invention, the
asynmetric arrangenent of the one or nore weakeni ng zones
extending away fromthe jet outlet opening on the inner
side of the bottom conprises two |inear weakening zones
opposed to each other in relation to the | ongitudinal
central plane having different |engths and/or different
wi dt hs, or conprises a weakeni ng zone ext endi ng away from
the jet outlet opening on the inner side of the bottom
with a non-weakened bottom zone opposed thereto in
relation to the longitudinal central plane of the jet
outl et opening. This constitutes a functionally highly
ef fective possible way of realizing the desired jet angle
setting for the jet outlet opening by a specific
asymmetric arrangenent of the one or nobre associated
weakening zones in a relatively sinple manner in terns
of production. As an alternative, other enbodi nents for
this asymetrical arrangenent are possible, e.g. using
correspondingly asymetrically arranged flat, rather
than |inear, weakeni ng zones.

[0031] In a devel opnent of the invention, the weakening
pattern i ncl udes in each case at | east one weakeni ng zone
on the inner side and on the outer side of the bottom



19

wherein the at | east one weakeni ng zone on the i nner side
is disposed offset in relation to the at |east one
weakeni ng zone on the outer side in the circunferenti al
di rection of t he bottom Thi s nmeasur e proves
advant ageous, for exanple, for applications in which a
conparatively | arge anount of deformability of the bottom
is desired, i.e. that the bottom should deform to a
relatively great extent at the given fluid pressure. This
i s achieved by the weakening of the bottomon both sides
which allows the bottomto be deforned nore easily than
if only the weakening zone on the inner side or only the
weakeni ng zone on the outer side is present. Since the
weakeni ng zones on either side are offset in relation to
one another in the bottomcircunferential direction, they
do not affect one another and therefore can be nmade in
the bottom e.g. as recesses which have a depth of
approximately half the wall thickness of the bottom or
nore. Conversely, the formation of the weakening zones
on both sides of the bottomrequires | ess wall weakening
of the bottom than formation of the weakening pattern
only on the inner side or only on the outer side of the
bottom for achieving a desired anmount of defornmation at
a specific fluid pressure. In alternative enbodi nents in
which this is adequate and expedient, the weakening
pattern is formed only on the inner side or only on the
outer side of the bottom

[0032] 1In a devel opnent of the invention, the jet outlet
openi ng structure has a jet outlet opening with a rounded
pol ygonal cross-sectional base shape, wherein the bul ge
regions form rounded corner regions of the polygonal
cross-sectional base shape. In this case, if the jet
outl et opening structure conprises a plurality of jet
outl et openings, all of these jet outlet openings, or
only sone of them have such a cross-sectional base
shape. It has been found that this choice of the cross-
sectional base shape for the respective jet outlet
opening leads to a jet characteristic of the shower jet
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exiting fromthe jet outlet opening which is optinal for
nost applications, in particular in sanitary shower
devices, wunder the various shower fluid operating
pressures within the normal operating pressure range
Here, the cross-sectional base shape nmay be, in
particular, a rectangular or triangular cross-sectional
base shape and for sone applications even a polygonal
cross-sectional base shape with nore than four rounded
corner regions or recess regions, e.g. one with five or
si x rounded corner regions.

[0033] In a devel opnent of the invention, the jet outlet
opening structure has a jet outlet opening with an outl et
equi val ent dianmeter in a range of 0.2 nmto 1.2 mm This
is understood to nean that the jet outlet opening is
formed with an opening cross-section which corresponds
to the opening cross-section of an inmaginary circular
jet outlet opening with an opening dianeter between
0.2 mand 1.2 mm The jet outlet opening is accordingly
a jet outlet opening with a relatively snmall opening
cross-section in conparison to jet outlet openings of
conventi onal sanitary shower devi ces. Jet outlet
openings of this kind produce a correspondingly fine
shower jet which is therefore also referred to as a
needle jet or fine jet by a person skilled in the art.
Thi s di nensioning applies in respectively correspondi ng
i npl enentations for all jet outlet openings of the bottom
or the nozzle or only for one of a plurality of jet
outl et openings or only for sone of all the jet outlet
openings. In alternative enbodinents, each jet outlet
opening has an outl et equivalent dianeter of nore than
1.2 mmor even less than 0.2 mm

[0034] In one developnment of the invention, a wall
t hi ckness of the bottom outside the weakening pattern is
inarange of 0.1 mMmto 1 mm This thickness di nensioni ng
of the bottom proves to be advantageous in respect of
adequat e pressure stability of the bottomon the one hand
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and its desired fluid pressure-dependent deformability
on the other for the majority of applications, in
particular in sanitary shower devices. In alternative
enbodi nents, the thickness of the bottom wall outside
t he weakening pattern is less than 0.1 mm or nore than
1 mmfor specific applications.

[0035] In one devel opnent of the invention, a mninmm
wal | thickness of the bottom in the region of the
weakeni ng pattern is between one fifth and half of a wall
t hi ckness of the bottom outside the weakening pattern

This constitutes an optimumratio for the wall thickness
of the bottomin the weakened regi on on the one hand and
in the non-weakened region on the other for nany
applications, in particular in sanitary shower devices,
for satisfying the required properties in respect of
stability on the one hand and defornmability on the other.
In alternative enbodinents, as may be expedient for
specific applications, this ratio is less than one fifth
or greater than 0.5.

[0036] In one developnent of the invention, the jet
outl et opening structure has a jet outlet opening with a
funnel -type quadrant-shaped rounded inlet region which
has an inlet curvature radius between 0.1 mmand 0.3 mm
In this case, if the jet outlet opening structure
conprises a plurality of jet outlet openings, all of
these jet outl et openings, or only sone of them can have
such an inlet region. This configuration and di nensi oni ng
of the inlet region of the jet outlet opening has proven
advantageous in respect of the jet characteristics,
provided by the jet outlet opening, of the shower jet
emtted by it. In particular, the shower jet exiting from
this jet outlet opening has proven to be conparatively
stable, i.e. it largely maintains its jet shape over a
relatively long distance after leaving the jet outlet
openi ng, wi thout for exanple separating into a plurality
of individual jets or breaking down into droplets. In
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alternative enbodi nents, the said inlet curvature radi us
is selected to be | ess than 0.1 mmor greater than 0.3 mm
if the associated jet characteristic for the shower jet
is acceptable for the given application.

[0037] In one devel opnent of the invention, a holl ow
chanber inner diameter is in a range of 1.5 nmto 4 nm
This dinmensioning neasure for the nozzle proves to be
advantageous in respect of the shower jet rendered
possible as a result for a |arge nunber of applications,
especially in sanitary shower devices. In alternative
enbodi nents, the hollow chanber inner dianmeter of the
nozzl e can also be selected to be less than 1.5 mm or
greater than 4 mmfor certain applications.

[0038] In one devel opnent of the invention, a holl ow
chanber length of the nozzle is in a range of 4 nmto
8 mMmm This also constitutes a dinensioning neasure for
the nozzle which has proven advantageous for numnerous
applications, in particular in sanitary shower devices.
As an alternative, the holl ow chanber | ength can al so be
selected to be less than 4 mm or greater than 8 mm if
this appears to be expedient for specific applications.

[0039] In one developnment of the invention, a wall
t hi ckness of the lateral wall is at least 0.8 mm This
di mensi oning neasure for the lateral wall results in a
desired adequate stability of the lateral wall which, in
the case of the shower jet outlet nozzle according to
the invention, functions primarily as a bottom
stabilizing elenent and, in contrast to the bottom is
not intended to deformor at least to not deformto an
appreci abl e extent under the fluid operating pressures
occurring during normal operation. It goes w thout saying
that this wall thickness information relates to the wall
t hi ckness of the lateral wall outside the weakened region
in cases in which the lateral wall also has a weakening
region or a weakening pattern. In alternative
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enbodi ments, provision can be nade to design the | ateral
wall with a wall thickness of less than 0.8 nm for
speci fic applications.

[0040] In one developnent of the invention, the jet
outl et opening structure conprises a plurality of jet
outl et openings and the bottom conprises a reinforcing
bar pattern having a greater wall thickness as conpared
to an adjacent region of the bottom wherein the
reinforcing bar pattern subdivides the bottom into a
plurality of bottom partial regions, in which in each
case at | east one of the jet outlet openings is disposed,
or extends with one respective reinforcing bar end up to
a correspondi ng one of the jet outlet openings.

[0041] This neasure is advantageous for specific
applications in which the bottom is provided with a
plurality of jet outlet openings. In the former case

the reinforcing bar pattern subdivides the bottominto
partial regions in which in each case one or nore of the
jet outlet openings are then located. In the bottom
parti al regi ons, the bottom 1is in each case
correspondi ngly deformabl e dependi ng on the shower fluid
operating pressure, in order to effect the desired change
in the opening cross-section of the one or nore jet
outl et openings there, while the reinforcing bar pattern
contributes to providing the bottom wth adequate
stiffness and therefore pressure stability overall in
spite of the deformability of its partial regions. In
the other case, one respective bar of the reinforcing
bar pattern extends up to one of the jet outlet openings.

In this case too, the reinforcing bar pattern contri butes
to providing the bottom which defornms under the shower
fluid operating pressure and is provided with a plurality
of jet outlet openings, with adequate i nherent stability.

In alternative enbodi nents, the reinforcing bar pattern
is dispensed with, in particular in cases in which the
bottom has only one single jet outlet opening or, in
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spite of a plurality of jet outlet openings nade therein
and any associ ated weakening zones, also has adequate
i nherent stability wthout such a reinforcing bar
pattern.

[ 0042] The shower device according to the invention has
one or nore shower jet outlet nozzles according to the
invention. This shower device may be, in particular, a
sanitary overhead, handheld or side shower device of a
showering device or a kitchen spray device at a kitchen
wor kstation. As an alternative, the shower device may
al so be a non-sanitary shower device, e.g. in chemca
pl ant engineering for sensory addition of liquid or
gaseous nedi a. The shower device preferably conprises a
plurality of shower jet outlet nozzles which are further
preferably all realized by a shower jet outlet nozzle
according to the invention.

[ 0043] Advantageous enbodinents of the invention are
illustrated in the draw ngs. These and further
enbodi ments of the invention will be explained in nore
detail below. In the draw ngs:

Fig. 1 shows a front-side perspective view of a cup-
shaped shower jet outlet nozzle with a cruciform
jet outlet opening, and

Fig. 2 shows a plan view of the nozzle fromFig. 1 from
the rear, i.e. fromabove in Fig. 1

Fig. 3 shows a |l ongitudinal sectional viewof the nozzle
fromFig. 1 along aline Ill-1Il in Fig. 2,

Fig. 4 shows a view of a detail of a central bottom
region IVin Fig. 2,

Fig. 5 shows a view of a detail of a region V fromFig.
3,
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shows a perspective |ongitudinal sectional view
of a variant of the nozzle of Figs 1 to 5 with a
weakening pattern on the inner side of the
bott om

shows a plan view of the nozzle of Fig. 6 from
the rear, i.e. fromabove in Fig. 6

shows the perspective |ongitudinal sectional
view from Fig. 6 for a nozzle variant with an
additional lateral wall weakening pattern,

shows a plan view of the nozzle of Fig. 8 from
t he rear,

shows the perspective |ongitudinal sectional
view from Fig. 6 for a nozzle variant with a
weakening pattern on the outer side of the
bott om

shows a perspective view of a detail of the
nozzle of Fig. 10 fromthe front,

shows the perspective |ongitudinal sectional
view from Fig. 6 for a nozzle variant with a
nodi fi ed weakening pattern on the inner side of
t he bottom

shows a plan view of the nozzle of Fig. 12 from
t he rear,

shows the perspective |ongitudinal sectional
view from Fig. 6 for a further nozzle variant
with a nodified, bent weakening pattern on the
i nner side of the bottom

shows a plan view of the nozzle of Fig. 14 from
t he rear,
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shows the perspective |ongitudinal sectional
view from Fig. 6 for a further nozzle variant
with a nodified weakening pattern in undul ating
lines on the inner side of the bottom

shows a plan view of the nozzle of Fig. 16 from
t he rear,

shows the perspective |ongitudinal sectional
view from Fig. 6 for a further nozzle variant
with a nodified weakening pattern in undul ating
lines on the inner side of the bottom

shows a plan view of the nozzle fromFig. 18 from
t he rear,

shows the perspective |ongitudinal sectional
view from Fig. 6 for a nozzle variant with a
nodi fied cross-sectional shape of the jet outlet
openi ng,

shows a plan view of the nozzle of Fig. 20 from
t he rear,

shows the perspective |ongitudinal sectional
view fromFig. 6 for a nozzle variant with a jet
outl et opening with a non-planar opening edge in
undul ating | i nes,

shows a perspective view of a detail of the
nozzle of Fig. 22 fromthe front,

shows a plan view of a detail of a central bottom
region of the nozzle of Figs 22 and 23 with the
jet outlet opening fromthe front,

shows a plan view of a nozzle variant with a jet
angle setting, asymetric weakening pattern on
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Fig. 27
Fig. 28
Fig. 29
Fig. 30
Fig. 31
Fig. 32
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the inner side of the bottomwith a single |inear
weakeni ng zone fromthe rear,

shows a | ongitudinal sectional view of a front
region of the nozzle fromFig. 25 with the jet
angl e setting functionality illustrated,

shows a plan view of a further nozzle variant
with a jet angle setting, asymetric weakening
pattern on the inner side of the bottom with
three |inear weakening zones fromthe rear,

shows a plan view of a further nozzle variant
with a jet angle setting, asymetric weakening
pattern on the i nner side of the bottomw th four
| i near weakeni ng zones fromthe rear,

shows a plan view of a further nozzle variant
with an eccentric jet outlet opening and a jet
angle setting, asymetric weakening pattern on
the inner side of +the bottom wth [inear
weakeni ng zones of unequal length fromthe rear,

shows a perspective |ongitudinal sectional view
of a front region of a nozzle variant with an
oblique bottom inner side and a jet angle
setting, asymetric weakening pattern on the
inner side of the bottom with |inear weakening
zones of unequal |ength,

shows a plan view of the nozzle fromFig. 30 from
t he rear,

shows a plan view of a further nozzle variant
with a jet angle setting, asymetric weakening
pattern on the inner side of the bottom with
I i near weakeni ng zones of unequal |ength fromthe
rear,
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shows a plan view of a further nozzle variant
with a jet angle setting, asymetric weakening
pattern on the inner side of the bottom with
| i near weakeni ng zones of unequal width fromthe
rear,

shows a plan view of a nozzle variant with three
cruciformjet outlet openings in the bottom and
a reinforcing bar pattern fromthe rear,

shows a perspective view of the nozzle fromFig.
34 fromthe front,

shows a perspective viewof a nozzle variant with
four cruciform jet outlet openings from the
front,

shows a plan view of the nozzle fromFig. 36 from
t he rear,

shows a perspective viewof a nozzle variant with
three triangular jet outlet openings and a
reinforcing bar pattern fromthe front,

shows a plan view of the nozzle fromFig. 38 from
t he rear,

shows a perspective viewof a nozzle variant with
four cruciform jet outlet openings and a
weakeni ng pattern on the i nner side of the bottom
and on the outer side of the bottom from the
front,

shows the perspective |ongitudinal sectional
view fromFig. 6 for the nozzle of Fig. 40,

shows a plan view of the nozzle of Figs 40 and
41 fromthe rear,
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shows a photographic recording of the bottom
regi on of a nozzle according to Figs 6 and 7 from
the front in an operating state of the nozzle
with the absence of or with a |ow shower fluid
operating pressure,

shows t he photographic recording fromFig. 43 in
an operating state of the nozzle at increased
shower fluid operating pressure,

shows a | ongitudinal sectional view of a front
region of the nozzle of Fig. 27 along a line A-
Ain Fig. 27 in a pressureless initial state of
t he nozzl e,

shows the viewfromFig. 45 in an operating state
of the nozzle with a noderately hi gh shower fluid
operating pressure,

shows the viewfromFig. 46 in an operating state
of the nozzle with an increased shower fluid
operating pressure,

shows the viewfromFig. 47 in an operating state
of the nozzle with a further increased shower
fluid operating pressure,

shows a characteristic curve graph for
illustrating a typical functional relationship
between the nozzle internal pressure and the
nozzl e volune flow for a nozzle according to the
invention and for a conventional conparison
nozzl e,

shows half a |ongitudinal sectional view of a
shower device with shower jet outlet nozzles
according to the invention integrally forned on
an elastomeric jet outlet plate,
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Fig. 51 shows a perspective plan view of the elastomneric
jet outlet plate of the shower device from Fig.
50 fromthe rear, and

Fig. 52 shows a perspective plan view of the elastomneric
jet outlet plate fromthe front.

[ 0044] As shown in various enbodi nents and views in Figs
1 to 48, the cup-shaped shower jet outlet nozzle
according to the invention conprises a holl ow chanber 1,
a lateral wall 2 delimting the hollow chanber 1
transversely to a nozzle longitudinal axis D, and a
bottom3 delimting the hollow chanber 1 in the direction
of the nozzle longitudinal axis DL on an outlet side. The
bottom 3 is nade of an elastic material, preferably an
el astonmeric material, as is known per se to a person
skilled in the art for use in shower jet outlet nozzles.
The el astoneric material may be, for exanple, an elastic
silicone material, e.g. with a Shore A hardness between
20 and 70.

[0045] A jet outlet opening structure 4s is formed in
the bottom3, the jet outlet opening structure conpri sing
one or nore jet outlet openings 4 and having an open
initial configuration, i.e. at |east one of the jet
outlet openings 4 is already open in the pressurel ess
initial state, which means that its openi ng cross-section
which is avail able for the passage of shower fluid, i.e.
its open cross-sectional area, is already greater than
zero in the pressureless initial state. The bottom 3 is
designed, with the jet outlet opening structure 4s
thereof, under the effect of a shower fluid operating
pressure in the hollow chanber 1, i.e. a nozzle internal
pressure, to deformin an elastically resilient manner
and thereby to steadily increase the opening cross-
section of the jet outlet opening structure 4s wth
i ncreasi ng shower fluid operating pressure, wherein this
applies at | east for values of the shower fluid operating
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pressure which lie within a prespecified normal operating
pressure range, i.e. within a range in which the shower
fluid operating pressure or nozzle internal pressure can
lie during normal operation of the shower jet outlet
nozzl e. An overpressure range i s to be distinguished from
this normal operating pressure range, the overpressure
range |ying above this nornmal operating pressure range
and the shower fluid operating pressure reaching the
overpressure range only when abnormal overpressure
operating states occur.

[0046] |In advantageous enbodinents, the jet outlet
opening structure 4s is spaced apart from the l|atera
wall 2, i.e. the one or nore jet outlet openings 4 thereof

do not extend radially in the bottomup to the |ateral
wal | 2, but rather keep a certain radial distance dr from
it, as denoted in a representative manner in Figs 1, 35,
36 and 38, and the bottom 3 on an inner side 3, facing
the hollow chanber 1 and/or on an outer side 3a facing
away fromthe hollow chanber 1 has a weakening pattern 5
with a |l esser wall thickness as conpared to an adj acent
region of the bottom 3. The weakening pattern 5 is
designed to deform in an elastically resilient manner
under the effect of the shower fluid operating pressure
in the hollow chanber 1. Figs 6 to 9, 12 to 19, 25 to
35, 38 and 39 show exenplary enbodinents in which the
weakening pattern 5 is formed solely on the inner side
of the bottom Figs 10 and 11 show an exenplary
enbodi mrent in which the weakening pattern 5 is forned
solely on the outer side of the bottom Figs 40 to 42
show an exenplary enbodinent in which the weakening
pattern 5 is forned both on the inner side of the bottom
and on the outer side of the bottom

[0047] In advantageous enbodinents, the single jet
outl et opening or at |least one of the plurality of jet
outl et openings 4 of the jet outlet opening structure 4s
has/ have an opening radius Ro increasing and decreasing
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alternatingly in the circunferential direction, while
formng alternate bul ge regions 6 and recess regions 7.
The bulge regions 6 each have a rounded shape with a
respective m ni num bul ge curvature radius Ka and in the
same way the recess regions 7 each have a rounded shape
with a respective mninmmrecess curvature radius Ke. In
this case, the mninmum bulge curvature radii Ka and the
m ni mum recess curvature radii Ke are each in a range
between 0.01 mm and 1 mm and/or the mnimm bul ge
curvature radii Ka are in a size ratio Ks Ke between 0.3
and 2.5 to the mininumrecess curvature radii Ke Various
exenpl ary enbodi nents of this kind are shown in Figs 1
to 39, wherein the bulge regions 6 and the recess regi ons
7 are denoted in a representative manner in Figs 2, 4,
7, 17, 21 and 39, and the associated m ninum curvature
radii Ka, Ke are additionally denoted in Fig. 4. As is
clear from Fig. 4 in particular, the radius Ro of an
opening edge 8 of the jet outlet opening 4 in question
therefore changes depending on the circunferenti al
angle, in this case steadily, between a m ni numval ue at
the turning point of the respective recess region 7 and
a maxi mum value at the turning point of the respective
bul ge region 6 with a change gradient which is relatively
uniformin accordance with the present m ni mumcurvature
radii Ka Kg W thout sudden changes.

[0048] |In advantageous enbodinents, the single jet
outl et opening or at | east one of the jet outl et openings
4 of the jet outlet opening structure 4s has a non-pl anar
opening edge 8n which is undulated extending with an
axi al directional conponent pointing in a fluid outlet
direction Fa and counter to the fluid outlet direction Fa
relative to a plane Eg of the bottom3. In this case, the
fluid outlet direction Fa is parallel to the nozzle
longitudinal axis D, and the bottom plane Es is
perpendicular to the nozzle longitudinal axis D. An
exenpl ary enbodi nent of this kind is shown in Figs 22 to
24. In other words, the opening edge 8n, as it extends
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around the circunference, bulges in relation to the
remai ning region of the bottom 3 alternatingly with an
axi al directional conponent counter to the fluid outlet
direction Fato the inside into the hollow chanber 1 and
wi th an axi al directional conponent pointing in the fluid
outlet direction Fa to the outside away from the holl ow
chanber 1.

[0049] In advantageous enbodinments, the weakening
pattern 5 includes at |east one weakening zone 51 in the
bottom 3, which extends from an associated jet outlet
opening 4 of the jet outlet opening structure 4s away
fromthe latter. Correspondi ng exenpl ary enbodi nents are
shown in Figs 6 to 19, 25 to 35 and 45 to 48. Here, in
the variants of Figs 6 to 9, 12 to 17 and 28 to 35 four
weakeni ng zones 51 to 54 on the inner side of the bottom
in the variant of Figs 10 and 11 four weakening zones 5;
to 54 on the outer side of the bottom in the variant of
Figs 18 and 19 five weakeni ng zones 51 to 55 on the inner
side of the bottom in the variant of Figs 25 and 26 a
si ngl e weakeni ng zone 51 on the inner side of the bottom
and in the variant of Figs 27 and 45 to 48 t hree weakeni ng
zones 5; to 53 on the inner side of the bottomare di sposed
extending away fromthe respective jet outlet opening 4.

[0050] In corresponding inplenmentations, the at |east
one weakening zone 51 in the bottom 3 is a linear
weakeni ng zone extending with a radial min directional
conponent, i.e. with a greater directional conponent in
the radial direction of the nozzle than tangentially
thereto, in a straight line or single-bent or nultiple-
bent in undulated lines. Figs 6 to 13, 25 to 35 and 38
to 42 show exenpl ary enbodi nents in which the respective
weakeni ng zone extends in a straight line, wherein it
has a shape which wdens radially outwards in the
circunferential direction in the exenplary enbodi nent of
Figs 12 and 13, while the width of the respective
weakeni ng zone renai ns substantially constant along its
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| ongi tudi nal extent in the other exenplary enbodi nents.
Figs 14 and 15 show an exenpl ary enbodi nent in which the
respective |inear weakeni ng zone runs single-bent. Figs
16 to 19 show two exenplary enbodinents in which the
respective |inear weakening zone extends multiple-bent
in undul ating lines.

[0051] In corresponding inplenmentations, the at |east
one weakening zone 5; in the bottom 3 extends up to the
lateral wall 2 and there transitions into a weakening
zone 9 in the lateral wall 2. Figures 8, 9 and 40 to 42
show exenpl ary enbodi nents of this kind, wherein in the
exanple of Figs 8 and 9 the weakening zone 9 extends
axially along the entire |longitudinal extent of the
lateral wall 2 on the inner side thereof, while in the
exanple of Figs 40 to 42 the weakening zone 9 extends
only over a relatively short length adjacent to the
bottom 3 in the axial direction on the inner side of the
| ateral wall 2.

[0052] 1In corresponding inplenmentations, the at |east
one weakening zone 51 in the bottom 3 is a linear
weakeni ng zone departing fromone of the bulge regions 6
or one of the recess regions 7 of the associated jet
outl et opening 4. Figures 6 to 11, 14 to 17, 25 to 35,
38 and 39 show exenplary enbodinments in which the
weakeni ng zones all depart fromone of the bul ge regions
6. In the exenplary enbodinent of Figs 12 and 13, the
weakeni ng zones all depart fromone of the bul ge regions
7. In the exenplary enbodinments of Figs 18, 19 and 28,
there is no fixed associ ati on of the weakeni ng zones with
t he bul ge or recess regions 6, 7.

[ 0053] In advantageous enbodinments, the bottom 3 for
the jet outlet opening 4, away from whi ch opening the at
| east one weakeni ng zone 5; extends, is disposed in a jet
angl e setting manner. For this purpose, in a first manner
of inplenentation, the one or nore weakening zones 5;
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extending away fromthe jet outlet opening 4 on the inner
side 3; of the bottom 3 are disposed in an asynmetric
arrangenent in a jet angle setting manner relative to a
| ongi tudi nal central plane Lw of the jet outlet opening.
Correspondi ng exenpl ary enbodi nents are shown in Figs 25
to 33. In a second manner of inplenentation, which can
be realized in addition to or as an alternative to the
first manner of inplenmentation, the bottom 3 extends in
a manner inclined tothe inner sideinajet angle setting
manner at least in one region including the jet outlet
opening 4. An exenplary enbodinent in this respect is
illustrated in Figs 30 and 31. In a third manner of
i npl enentation, which can be provided in addition to or
as an alternative to either of the two first-nentioned
manners of inplenmentation, the jet outlet opening 4 in
the bottom 3 is disposed eccentrical in a jet angle
setting manner. An exenplary enbodinment in this respect
is illustrated in Fig. 29.

[ 0054] In correspondi ng enbodi nents, as are illustrated
in Figs 25 to 33 by way of exanple, the asymetric
arrangenent of the one or nore weakeni ng zones extendi ng
away fromthe jet outlet opening 4 on the inner side 3

of the bottom 3 conprises two |inear weakeni ng zones 5ia,
51p opposed to each other in relation to the | ongitudina

central plane Luw of the jet outlet opening 4 having
different |l engths and/or different w dths, or conprises
at | east one weakening zone 5ic extending away from the
jet outlet opening 4 on the inner side 3, of the bottom
3, with a non-weakened bottom zone 3, opposed thereto in
relation to the longitudinal central plane Lw of the jet
outlet opening 4. Figures 25 to 28 show exenplary
enbodi ments of the last-nmentioned type in which at | east
one weakeni ng zone 53¢ extending away fromthe jet outlet
opening 4 is opposite the non-weakened bottom zone 3..

In the exenplary enbodi nent of Fig. 33, the two opposed
weakening zones  bia, 510 have different wi dt hs,

specifically the weakening zone 5:a has a width Bs and
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t he weakeni ng zone 51, has a conparatively smaller wdth
bs. In the exenplary enbodiments of Figs 29 to 32, the
two opposed weakening zones b5i1a, 51n have different
| engt hs, specifically the weakening zone 512 has a | ength
Ls and the weakeni ng zone 51, has a conparatively shorter
l ength Is.

[0055] 1In corresponding enbodinents, the weakening
pattern 5 includes in each case at |east one weakening
zone 514, 51e on the inner side 3; and on the outer side
3a of the bottom 3, wherein the at |east one weakening
zone 514 on the inner side 3, is disposed offset in
relation to the at |east one weakening zone 5i¢ on the
outer side 3a in the circunferential direction of the
bottom 3. A corresponding exenplary enbodinment is
illustrated in Figs 40 to 42, wherein by way of exanple

in each case four l|inear, straight weakening zones 514
offset through 90° in relation to one another are
provided on the bottom inner side 3, and four Ilinear,

strai ght weakeni ng zones 5ie disposed offset through in
each case 45° in relation thereto are provided on the
bottom outer side 3a. In this case, the weakening zones
5ie on the outer side of the bottom each extend radially
in the region between two adjacent jet outlet openings
4, while the weakening zones 514 on the inner side of the
bottom each extend radially from the bottom centra
region to one of the jet outlet openings 4. In the sane
way, in alternative enbodinents, e.g. only in each case
two or three or nore than four l|inear, straight or bent
weakeni ng zones can be provided on the outer side of the
bottom and on the inner side of the bottom preferably
wi th equidistant circunferential spacings and preferably
offset in relation to one another centrally in the
circunferential direction.

[0056] |In advantageous enbodinents, the single jet
outl et opening or at |least one of the plurality of jet
outl et openings 4 of the jet outlet opening structure 4s
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has a rounded pol ygonal cross-sectional base shape, the
rounded corner regions thereof being forned by the bul ge
regions 6. Figs 1to 21 and 25 to 37 illustrate exenplary
enbodiments in this respect wth a square, i.e.
cruci form cross-sectional base shape, while Figs 38 and
39 show an exenpl ary enbodi nent with a triangul ar cross-
sectional base shape of the jet outlet openings 4.

[ 0057] I n advantageous inplenentations, the single jet
outl et opening or at |east one of the plurality of jet
outl et openings 4 of the jet outlet opening structure 4s
has an outlet equivalent dianeter in a range of 0.2 nm
to 1.2 mm as is the case in the exenplary enbodi nents
shown. This is to be understood to nmean that the jet
outlet opening 4 in question has, in its pressurel ess
initial state, a free passage cross-section for the
shower fluid which is the same size as that of an
i magi nary circular jet outlet opening with a diameter in
the specified range, i.e. between 0.2 mMmand 1.2 nm 1In
particular in the region of snaller dianeters, the jet
outlet opening 4 is suitable e.g. for providing a
fine/needle jet as the shower jet.

[0058] In advant ageous i npl enent ati ons, a wal |
t hi ckness W, denoted in a representative manner in Figs
5 and 26, of the bottom 3 outside any weakening pattern
is, as in the exanples shown, in the range of 0.1 mmto
1 nm This dinensioning proves expedient in respect of a
desired stability of the bottom 3 for the vast nmgjority
of applications.

[0059] I n advantageous inplenentations, a mninmum wall
t hi ckness W, denoted in a representative manner in Fig.
26, of the bottom3 in the region of the weakening pattern
5 is, as in the exanples shown, between one fifth and
hal f of the wall thickness W of the bottom3 outside the
weakeni ng pattern 5. This proves to be optinmum mat chi ng
of the weakened and non-weakened zones of the bottom 3
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in respect of the desired fluid pressure-dependent
deformability of the bottom 3 for a |arge nunber of
applications for the purpose of increasing the size of
t he opening cross-section of the respective jet outlet
opening 4 with increasing fluid pressure.

[ 0060] I n advantageous inplenentations, the single jet
outl et opening or at |east one of the plurality of jet
outl et openings 4 of the jet outlet opening structure 4s
has a funnel -type quadrant-shaped rounded inlet region
4g, as is denoted in a representative manner in Fig. 5
and is preferably provided in all of the exanpl es shown.
This inlet region 4 has an inlet curvature radius Eg,
I i kewi se denoted in Fig. 5 between 0.1 mm and 0.3 mm
It is evident that this neasure aids | owturbul ence flow
of the shower fluid out of the hollow chanber 1 into the
jet outlet opening 4, this contributing to stabilizing
the jet shape of the shower jet exiting from the jet
outl et opening 4 to the outside.

[0061] In advantageous i nplenentations, an inner
di anmeter Hp, denoted in Fig. 3, of the holl ow chanmber 1,
as in the exanples shown, is in a range of 1.5 mmto
4 m wherein the hollow chanber inner dianeter Hp
preferably renmains substantially constant along the
| ongi tudi nal extent of the nozzle in accordance with the
cup shape of the shower jet outlet nozzle and corresponds
to the inner diameter of the bottom 3.

[ 0062] I n advantageous inplenentations, an axial |ength
H, likewse denoted in a representative manner in
Fig. 3, of the hollow chanber 1, as in the exanples
shown, is in arange of 4 mmto 8 mm The hol | ow chanber
l ength H. which is usually considerably greater than the
hol | ow chanber inner dianmeter Hb can foster a desired
channelling of the shower fluid entering the nozzle
before it passes through the one or nore jet outlet
openings 4 to the outside.
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[0063] In advant ageous i npl enent ati ons, a wal |
thickness W, denoted in a representative manner in
Fig. 3, of the lateral wall 2 of the nozzle outside the
weakening pattern 5 is, as in the exanples shown, at
least 0.8 mm This dinmensioning of the lateral wall 2 is
preferably matched to the ot her dinensions of the nozzle
in such a way that, under the effect of the shower fluid
operating pressure, provided that this remains within
the nornal operating pressure range, substantially only
the bottom 3 deforns in an elastically resilient manner,
while the lateral wall 2 does not noticeably deform i.e.
remai ns substantially rigid, given these pressure val ues
of the shower fluid operating pressure in the hollow
chanmber 1. This then has the effect that, in the case of
t he shower jet outlet nozzle according to the invention,
only the bottom 3 thereof significantly deforns under
the effect of the shower fluid operating pressure, which
is wthin the normal operating pressure range, in the
hol | ow chanmber 1, without the lateral wall 2 thereof al so
deformng e.g. in a bulging manner at the sane tine. In
this case, significant deformation is to be understood
to nmean deformation to such an extent that it traceably
or neasurably influences the flow of the shower fluid
t hrough the nozzl e.

[0064] In corresponding enbodinents, the jet outlet
openi ng structure 4s conprises a plurality of jet outlet
openings 4 and the bottom 3 conprises a reinforcing bar
pattern 10 having a greater wall thickness as conpared
to an adjacent region of the bottom 3, wherein the
reinforcing bar pattern 10 subdivides the bottominto a
plurality of bottom partial regions, in which in each
case at least one of the jet outlet openings 4 is
di sposed, or extends with one respective reinforcing bar
end up to a corresponding one of the jet outlet openings
4. Exenpl ary enbodi nents of this kind are illustrated in
Figs 34 to 39.
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[0065] In the exenplary enbodinent of Figs 34 to 35,
the reinforcing bar pattern 10 is forned in a star shape
with three radial bars by way of which the bottom 3 is
subdivided into three bottom partial regions 31, 32, 33
in which in each case one of the in this case three
cruciform jet outlet openings 4 is disposed. The
weakening pattern 5 with the in each case four I|inear
strai ght weakening zones 5; to 54 i s associated with each
of these jet outlet openings 4. The reinforcing bar
pattern 10 has a stabilizing effect on the bottom 3 and
[imts the deformation of the bottom 3 to a
prespecifiabl e, desired anmount. The exenpl ary enbodi nent
of Figs 38 and 39 corresponds to that of Figs 34 and 35
with the nodification that, for the jet outlet openings
4, those with a rounded triangular, rather than square,
cross-sectional base shape are used and the in each case
associ at ed weakeni ng pattern 5 includes the three |inear,
strai ght weakening zones 51, 52 53 extending radially
outwards from the bulge regions 6 of the jet outlet
opening 4. In the exenplary enbodi nent of Figs 36 and
37, the reinforcing bar pattern 10 has a cross shape
conprising reinforcing bars which are arranged in a
central region of the bottom 3, wherein one of in this
case four cruciformjet outlet openings 4 adjoins each
bar end.

[ 0066] The neasures shown and expl ai ned above, on their
own and in conbination, contribute to a specific,
advant ageous shower jet behaviour of the shower jet
outlet nozzle. In the exanple of Figs 1 to 5, the
el astically deformable bottom 3 has only the one,
cruciformjet outlet opening 4 in the central region of
the bottom 3 for this purpose. In the exenplary
enbodi mrent of Figs 6 and 7, the weakening pattern 5 on
the bottomis additionally provided with the four |inear,
strai ght weakening zones 51 to 54 on the inside of the
bottom This facilitates the deformation of the bottom3
at the given shower fluid operating pressure or nozzle
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internal pressure in the hollow chanber 1. 1In the
exenpl ary enbodi nent of Figs 8 and 9, each of the four
| inear, straight weakening zones 53 to 54 on the inner
side of the bottom continue through the additiona
| inear, straight weakening zone 9 in the nozzle |lateral
wal | 2, which weakening zone extends over the entire
holl ow chanber Ilength or Jlateral wall Iength. The
weakening zones 9 in the lateral wall 2 can reduce the
stabilizing effect of the lateral wall 2 on the bottom 3
to a desired extent, this permtting greater deformation
of the bottom 3 at the given pressure as required.

[0067] In the exenplary enbodi nent of Figs 10 and 11,
t he weakening pattern 5 is di sposed on the outer side of
the bottom instead of the inner side of the bottom In
t he exenpl ary enbodi ment of Figs 12 and 13, the weakeni ng
zones 51 to 54 on the inner side of the bottom open out
in a wedge-shaped manner into the recess regions 7
instead of into the bulge regions 6, as in the exenplary
enbodi ments of Figs 6 to 11. In the exenplary enbodi nent
of Figs 14 and 15, the weakening zones 5; to 54 extend in
a single-curved or bent manner. As a result, they have a
greater length with the sane radial extent, and this can
facilitate the deformation of the bottom 3 as required.
In the exanple of Figs 16 and 17, the linear weakening
zones 5; to 54 extend in undulating lines, as a result of
which the length thereof can be further increased given
the same radial extent, and this can further foster the
def ormati on behavi our of the bottom 3. In the exenplary
enbodi mrent of Figs 18 and 19, the weakening pattern 5
i ncludes, instead of the four weakening zones 5; to 54
extending from the bulge regions 6 of the exanple of
Figs 16 and 17, the five weakening zones 51 to 55 in
undul ating lines, as a result of which the bottom 3 can
be defornmed even nore readily as required.

[0068] In the exenplary enbodi nent of Figs 20 and 21,
the jet outlet opening 4 has an el ongate, rounded cross
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shape with a relatively long cross axis extending from
left to right in Fig. 21 and a relatively short cross
axis extending from bottomto top in Fig. 21, while in
the other cruciformjet outlet openings 4 shown the two
cross axes are of equal length. Therefore, the jet shape
of the shower jet exiting fromthe jet outlet opening 4
can be correspondingly nodified as required. In addition,
the el ongate cross shape facilitates the deformati on of
the bottom3 in this region.

[0069] In the exenplary enbodinent of Figs 22 to 24,
the shaping of the jet outlet opening 4 wth the
undul ati ng, non-pl anar opening edge 8n allows a
conparatively snooth deformation behavi our of the bottom
3 in the opening region. Since the opening edge 8n fol ded
in an undul ating shape can increasingly unfold with an
increasing fluid pressure effect, a relatively large
deformation path is available for the opening edge 8n

wherein the bottom3 with the openi ng edge 8n can deform
or spread out to a relatively great extent to the
out si de.

[0070] Owing to a correspondi ng design of the weakeni ng
pattern 5, the exenplary enbodinments of Figs 25 to 33
allow a respectively desired jet angle setting, in the
case of which the shower jet does not exit fromthe jet
outlet opening 4 in question and therefore |eave the
nozzle strictly parallel to the nozzle |ongitudinal axis
D, but rather does so at an acute setting angle wth
respect to the nozzle longitudinal axis D. For this
pur pose, the weakening pattern 5 is preferably disposed
asymmetrically W th respect to t he nment i oned
| ongi tudi nal central axis Lw of the nozzle, be it due to
asymmetrical distribution of the associated weakening
zones, as in the exanples of Figs 25 to 28, or due to
di fferent di mensi oni ng of correspondi ng weakeni ng zones,
as in the exanples of Figs 32 and 33, or due to an oblique
course of the bottom 3 on the inner side 3, thereof, as
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in the exanmple of Figs 30 and 31. The oblique course is
formed in the manner of an oblique plane which extends
obliquely fromtop left to bottomright in the view of
Fig. 30. It goes without saying that the said neasures
can also be conbined with one another in any desired
manner as required.

[0071] Figure 26 illustrates the effect of the jet angle
setting for the exanple of Fig. 27 in nore detail. The
sectional viewof Fig. 26 shows the |inear weakeni ng zone
5, or 5ic to the left of the jet outlet opening 4, the
non- weakened bottomregi on 3u being situated opposite to
the right of the said |inear weakening zone. The |inear
weakeni ng zone 5; or 5ic forms a channel-like recess on
the bottominner side 3;, with the result that the shower
fluid under operating pressure passes along the linear
weakeni ng zone 5;c at a sonmewhat higher flow rate into
the jet outlet opening 4 than in the opposite, non-
weakened bottomregion 3u. This is synbolized in Fig. 26
by a relatively long flow arrow F1 in the weakeni ng zone
5ic and a relatively short flow arrow F, in the non-
weakened bottom region 3u. This effect has the result
that a resulting flow direction, synbolized by a flow
arrow Fz in Fig. 26, is produced for the shower fluid
exiting fromthe jet outlet opening 4 which is dom nated
to a sonewhat greater extent by the relatively |arge
transverse conponent of the greater flowrate on the side
of the weakening zone 5ic than by the relatively small
transverse conponent of the lower flow rate in the non-
weakened bottom region 3u, so that the shower jet does
not exit fromthe jet outlet opening 4 and therefore the
nozzle strictly parallel to the nozzle |ongitudinal axis
D, but rather with a set jet direction which fornms a
setting angle o, indicated in Fig. 26, with the nozzle

| ongi tudi nal axis D.

[0072] Therefore, a respectively desired jet outlet
direction of the shower jet from the nozzle can be
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provi ded due to correspondi ng di mensi oni ng of the bottom
3 and in particular the weakening pattern 5. The setting
angle o can be selected in a relatively wide range,
wherein a setting angle in the range of greater than 0°
and less than approximately 20° to 30° is wusually
preferred, e.g. often an angl e between 5° and 15°.

[0073] In the exenplary enbodi nents of Figs 29 to 33,
the setting angle effect is not based on a non-weakened
bottom regi on being situated opposite a weakeni ng zone,
but rather on weakening zones of unequal extent being
situated opposite each other, wherein this is
additionally anmplified by the oblique position of the
bottominner side 3, in the exanmple of Figs 30 and 31.

[0074] The exenplary enbodinments of Figs 34 to 42 in
each case have a plurality of jet outlet openings 4 in
the bottom 3, wherein it may be expedi ent for the purpose
of bottom stabilization to provide the reinforcing bar
pattern 10, as in the exanples of Figs 34 to 39. In the
exenplary enbodinent of Figs 40 to 42, circular jet
outlet openings 4 are used, wherein the bottom is
designed in a conparatively readily deformable manner
there by way of the nentioned weakening zones of the
weakeni ng pattern 5 being forned both on the outer side
of the bottom and on the inner side of the bottom

[0075] Figs 43 and 44 illustrate, for a nozzl e according
to the invention produced with the design of Figs 6 and
7, the advantageous bottom deformati on behavi our of the
nozzle with a considerable increase in the size of the
ef fective opening cross-section of the jet outl et opening
4 with increasing shower fluid operating pressure, i.e.
nozzl e internal pressure in the holl ow chanber 1.

[0076] Figure 43 shows the nozzle in its pressurel ess
initial state with the rounded cross shape of the centra
jet outlet opening 4, as also shown in Figs 6 and 7.
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Figure 44 shows the nozzle, in the sane view, under an
operating pressure | oadi ng of approximately 1.0 bar, this
al ready being a pressure value generally somewhat above
the normal operating pressure range. It can be clearly
seen how the bottom 3 has deformed in a bul gi ng manner
to the outside, as a result of which the opening cross-
section of the jet outlet opening 4 has greatly
increased, e.g. to approxinmately five tines to six tinmes
its cross-section in the pressureless state of Fig. 43.
Figure 44 also shows the four linear, radial weakening
zones 51 to 54 which render possible this considerable
and inthis case fully elastically reversible deformation
of the bottom 3. Furthernore, it is clear from Figs 43
and 44 that the cross shape of the jet outlet opening 4
is substantially maintained with increasing deformation
of the bottom 3, i.e. there is no fundanental change in
shape of the passage cross-section of the jet outlet
opening 4 with different operating pressures.

[0077] Figures 45 to 48 illustrate that the nozzle
according to the invention furthernore has the advant age
that the bottom 3 deforns virtually fully symetrically
al ong the circunference of the jet outlet opening 4 both
in the possible weakeni ng zones and in the non-weakened
bottomregions. This has the further advantageous effect
that the deformation of the bottom 3, which increases
with increasing fluid operating pressure, does not cause
any appreciable change in the jet angle at which the
shower jet |eaves the jet outlet opening 4 and therefore
the nozzle, irrespective of whether the shower jet exits
parallel to the nozzle longitudinal axis D or at an
oblique angle or setting angle in relation thereto.

[0078] For this purpose, Figs 45 to 48 show the nozzle
with the design of Fig. 26 in operating states wth
di fferent fluid operating pressures. Figure 45
illustrates the operating situation in the pressurel ess
state or with an at |east extrenely low fluid operating
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pressure which does not result in any appreciable
deformation of the bottom 3. Figure 46 shows the nozzle
at a somewhat increased fluid pressure. In conparison to
Fig. 45, it can be seen how the bottom 3 has already
defornmed in a slightly outwardly bul ging manner. In this
case, the bottom 3 bulges outwards to a substantially
equal extent at the edge of the jet outlet opening 4
firstly in the weakening zone 5ic and secondly in the
non- weakened bottomregi on 3u. This can al so be seen for
the operating states with respectively further increased
fluid operating pressure according to Figs 47 and 48.
Even with the high operating fluid pressure of Fig. 48,
the protrusion of the bottom 3 to the outside which
increases with a higher pressure renmains largely
symmetrical, i.e. the protrusion is substantially equal
along the entire circunferential edge of the jet outlet
opening 4, both in the weakening zone 5i;c and in the non-
weakened bottom regi on 3u.

[0079] Figure 49 qualitatively illustrates t he
particul arly advantageous behaviour of the shower jet
outl et nozzle according to the invention at different
fluid operating pressures in a characteristic curve graph
of the shower fluid operating pressure, i.e. of the
shower fluid pressure prevailing in the interior of the
hol | ow chanber 1 of the nozzle preferably inthe vicinity
of the respective jet outlet opening 4 during operation
of the nozzle, as a function of the volune flow, i.e. of
t he vol une of shower fluid passing through the jet outl et
opening structure 4s of the nozzle per wunit tinme. A
characteristic curve Kl shows the behaviour of a
conventional shower jet outlet nozzle not deform ng under
the effect of the fluid operating pressure which
therefore exhibits no noticeably expanding deformation
of its jet outlet opening structure wth increasing
vol ume fl ow
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[ 0080] The nozzle internal pressure, which as stated is
specifically the pressure directly wupstream of the
respective jet outlet opening, increases substantially
gquadratically in the case of this conventional nozzle,
as is clear fromthe profile of the characteristic curve
Kl1. In contrast to this, the nozzle internal pressure in
the case of the nozzle according to the invention rises
significantly less sharply with increasing volunme flow,

the associ ated pressure behaviour as a function of the
volune flow being qualitatively illustrated by a
characteristic curve K2 in Fig. 49. This expedi ent nozzl e
behaviour is based on the property of the nozzle
according to the invention that the bottom thereof
deforns with increasing shower fluid operating pressure
and as a result the opening cross-section of its jet
outl et opening structure 4s significantly increases. This
allows relatively high volune flows with a relatively
| ow nozzle internal pressure. Therefore, the nozzle
according to the invention allows e.g. volune flows of
up to approximately 30 litres/mn with a nozzle interna

pressure of at nost approxinmately 0.4 bar and preferably
even only up to approximately 0.2 bar in accordance with
t he characteristic curve K2 given a correspondi ng desi gn.
To put it another way, the nozzle according to the
invention allows relatively high volunme flows during
operation even at relatively |ow shower fluid operating
pressure or nozzle internal pressure. In yet other words,
the nozzle according to the invention allows relatively
hi gh volune flows even in the normal operating pressure
range up to approxinmately 0.4 bar or approximtely 0.5
bar. This makes the nozzle according to the invention
particularly suitable for flexible use in applications
with different available fluid operating pressures.
Therefore, the nozzle according to the invention can be
used with an identical design for various regions or
countries which provide different fluid supply pressure
| evel s, whereas specially adapted nozzles of different
design usually have to be used here.
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[ 0081] The shower device according to the invention has
at | east one shower jet outlet nozzle according to the
invention and may be, in particular, a sanitary shower
device. Figure 50 illustrates an exanple in which the
shower device has a flat design known per se, as is used
for sanitary overhead shower devices for exanple. The
shower devi ce shown has a shower device housing 11 which
is held in a pivotable nmanner at an inlet port 13 by
means of a ball joint 12. At the outlet end, the shower
device housing 11 termnates with a jet disc 14 which is
provided with jet disc openings 15. A cup-shaped shower
jet outlet nozzle 16 according to the invention is
di sposed in each jet disc opening 15 as a jet outlet
el ement .

[0082] In the exenplary enbodi ment of the shower device
shown, the shower jet outlet nozzles 16 according to the
invention are integrally formed on a jet outlet plate 17
which is shown as a single conponent in Figs 51 and 52
and, by way of a front side shown in Fig. 52, bears
against a rear side or inner side of the jet disc 14.
The jet outlet plate 17 is made froman el astic nmateri al,
such as a custonmary silicone-based el astoneric material,
and is therefore also referred to as a jet outlet mat.
The shower jet outlet nozzles 16 according to the
invention are integrally fornmed on the jet outlet plate
17. Figure 51 shows the jet outlet plate 17 with its rear
side, from which the shower jet outlet nozzles 16 with
the inlet regions 18 thereof open out. In alternative
shower device designs, the shower jet outlet nozzles
according to the invention are fitted as individual
el enents, for which purpose they have suitable foot
regions. In the exenplary enbodinents of Figs 1 to 48
shown, the shower jet outlet nozzles are in each case
formed with an optional foot region 19, as denoted in a
representative manner in Figs 1, 3 and 6.
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[0083] As is clear fromthe exenplary enbodi nents shown
and the further exenplary enbodi nents expl ai ned above,
the invention provides a shower jet outlet nozzle which
has particul ar advantages in respect of the shower jet
characteristics that can be provided by it with different
shower fluid operating pressure |levels and is preferably
suitable for providing a relatively fine shower jet.
OmMng to the bulging deformation of the bottom the
formation of |ine deposits can be reduced and any |ine
deposits fornmed can automatically fall off again. The
nozzl e according to the invention is suitable for use in
any desired sanitary and non-sanitary shower devices.
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d ai ms
[Caim1]
Cup- shaped shower jet outlet nozzle, conprising
- a holl ow chanber (1),

- alateral wall (2) delimting the holl ow chanber
transversely to a nozzle | ongitudinal axis (D), and

- a bottom (3) delimting the hollow chanber in
the direction of the nozzle |ongitudinal axis on an
outlet side, which bottom is made of an elastic
material and in which a jet outlet opening structure
(4s) conposed of one or a plurality of jet outlet
openi ngs (4) and havi ng an open initial
configuration is provided,

- wherein the bottom is designed, with the jet
outl et opening structure thereof, under the effect
of a shower fluid operating pressure in the hollow
chanber, to deform in an elastically resilient
manner and thereby to steadily increase an opening
cross-section (Q) of the jet outlet opening
structure with increasing shower fluid operating
pressure within a nornmal operating pressure range,

characterized in that

- the jet outlet opening structure (4s) is spaced
apart fromthe lateral wall (2), and the bottom (3)
on an inner side (3)) and/or on an outer side (35
has a weakening pattern (5 wth a |esser wall
t hi ckness as conpared to an adjacent region of the
bottom wherein the weakening pattern is designed
to deformin an elastically resilient manner under
the effect of the fluid operating pressure in the
hol | ow chanmber (1), and/or
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- the jet outlet opening structure (4s) conprises
at least one jet outlet opening (4) having an
opening radius (Rog increasing and decreasing
alternatingly in the circunferential direction,
while form ng alternate bul ge regions (6) and recess
regions (7), wherein the bulge regions each have a
rounded shape with a respective mninmm bulge
curvature radius (Ka) and the recess regions each
have a rounded shape with a respective m ninum
recess curvature radius (Kg), wherein the mninum
bul ge curvature radii and the mninum recess
curvature radii are in a range between 0.01 nm and
1 mm and/or wherein the mninmm bul ge curvature
radii are in a size ratio between 0.3 and 2.5 to
the m ni numrecess curvature radii, and/or

- the jet outlet opening structure (4s) conprises
at least one jet outlet opening (4) having a non-
pl anar opening edge (8,) which is undulated
extending with an axial directional conmponent (Ra)
pointing in a fluid outlet direction (Fa) and
counter to the fluid outlet direction relative to a
pl ane (Eg) of the bottom (3)

m 2]

Shower jet outlet nozzle according to claim 1,
further characterized in that the weakening pattern
includes at |east one weakening zone (51) in the
bottom which extends froman associated jet outlet
opening of the jet outlet opening structure away
fromthe latter.

m 3]

Shower jet outlet nozzle according to claim 2,
further characterized in that
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- the weakening zone in the bottom is a linear
weakening zone extending wth a radial nmain
di rectional conmponent in a straight line or single-
bent or multiple-bent in undulated Iines, and/or

- the weakening zone in the bottom extends up to
the lateral wall and there transitions into a
weakeni ng zone (9) in the lateral wall, and/or

- the weakening zone in the bottom is a linear
weakeni ng zone departing from one of the bulge
regions or one of the recess regions of the
associ ated jet outlet opening.

m 4]

Shower jet outlet nozzle according to claim2 or 3,
further characterized in that the bottom for the
jet outlet opening, away from whi ch opening the at
| east one weakening zone extends, is disposed in a
jet angle setting manner, wherein the one or nore
weakeni ng zones extending away fromthe jet outlet
openi ng on the inner side of the bottomare di sposed
in an asymmetric arrangenent in a jet angle setting
manner relative to a |l ongitudinal central plane (Ly
of the jet outlet opening, and/or the bottom at
least in a region including the jet outlet opening,
extends inclined on the inner side in a jet angle
setting manner, and/or the jet outlet opening in
the bottom is disposed eccentrical in a jet angle
setting manner.

m 5]

Shower jet outlet nozzle according to claim 4,
further characterized in that the asymetric
arrangenment of the one or nore weakening zones
extending away from the jet outlet opening on the
inner side of the bottom conprises two |inear
weakeni ng zones (51a, 5ip) opposed to each other in
relation to the longitudinal central plane of the
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jet outlet opening having different |engths and/or
different widths, or conprises a weakening zone
(51c) extending away fromthe jet outlet opening on
the inner side of the bottom w th a non- weakeni ng
bott om zone (3u) opposed thereto in relation to the
| ongitudinal central plane of the jet outlet
openi ng.

m 6]

Shower jet outlet nozzle according to any of clains
1 to5, further characterized in that the weakeni ng
pattern i ncludes in each case at | east one weakeni ng
zone (514, 51¢) on the inner side and on the outer
side of the bottom wherein the at |east one
weakeni ng zone (5i1¢) on the inner side is disposed
offset in relation to the at |east one weakening
zone (51¢) on the outer side in the circunferentia
direction of the bottom

m 7]

Shower jet outlet nozzle according to any of clains
1 to 6, further characterized in that the at |east
one jet outlet opening of the jet outlet opening
structure has a rounded polygonal cross-sectional
base shape, wherein the bulge regions are rounded
corner regions of the polygonal cross-sectional
base shape.

m 8]

Shower jet outlet nozzle according to any of clains
1 to 7, further characterized in that

- the at least one jet outlet opening of the jet
outl et opening structure has an outlet equival ent
dianeter in arange of 0.2 mmto 1.2 mm and/or



[ ai

54

- a wall thickness (W) of the bottom outside the
weakeni ng pattern is in a range of 0.1 mMmmto 1 mm
and/ or

- a mnimum wall thickness (W) of the bottom in
the region of the weakening pattern is between one
fifth and half of a wall thickness (W) of the bottom
out si de the weakeni ng pattern, and/or

- the at least one jet outlet opening of the jet
out | et opening structure has a funnel-type
guadr ant - shaped rounded inlet region (4g) which has
an inlet curvature radius (Er) between 0.1 nmm and
0.3 nmm and/or

- a hollow chanber inner dianeter (Hp is in a
range of 1.5 mmto 4 mm and/or

- a hollow chanber length (H) is in a range of 4
mmto 8 mm and/or

- awall thickness (W) of the lateral wall outside
t he weakening pattern is at |least 0.8 mm

m 9]

Shower jet outlet nozzle according to any of clains
1to 8, further characterized in that the jet outl et
openi ng structure (4s) conprises a plurality of jet
outlet openings and the bottom conprises a
reinforcing bar pattern (10) having a greater wall
t hi ckness as conpared to an adjacent region of the
bott om wherein the reinforcing bar pattern
subdi vides the bottom into a plurality of bottom
partial regions (31, 32, 33), in which in each case
at | east one of the jet outlet openings is disposed,
or extends with one respective reinforcing bar end
up to a corresponding one of the jet outlet
openi ngs.
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[ O ai m 10]

Shower device, preferably sanitary shower device,
characterized by at | east one cup-shaped shower jet
outl et nozzle according to any of clains 1 to 9.



