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(57) Abréegée/Abstract:

he showerhead (10) includes a main housing (12) that forms the central supply inlet (16), a supply passage section (20) for the
central inlet and a peripheral deflector (22). A disc (26) Is applied to the main housing (12). The Venturi passages (40) are made up
between housing (14) and the disc (26). A showerhead (10) Is intended to deliver an aerated stream of water that has passed
through and has been aerated by Venturi passages (40). The Venturl passages (40) radially extend from the supply inlet (16)
toward the periphery (22) of the head (14). An air intake passage (44) communicates with the ambient exterior and also
communicates with the Venturi passage between its nozzle (50) and diffuser (52). The deflector (22) Is arranged to divert the
aerated stream of water coming out of the Individual Venturli passages In order to deliver them In substantially axial direction
perpendicular to the plane (29) of the showerhead.
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(§7) Abstract 1

The showerhead (10) includes a main housing (12) that forms the central supply inlet (16), a supply passage section (20) for the
central inlet and a peripheral deflector (22). A disc (26) is applied to the main. housing (12). The Venturi passages (40) are made up t
between housing (14) and the disc (26). A showerhead (10) is intended to deliver an acrated stream of water that has passed through and
has been aerated by Venturi passages (40). The Venturi passages (40) radially extend from the supply inlet (16) toward the periphery (22)
of the head (14). An air intake passage (44) communicates with the ambient exterior and also communicates with the Venturi passage l
between its nozzle (50) and diffuser (52). The deflector (22) is arranged to divert the aerated stream of water coming out of the individual
Venturi passages in order to deliver them in substantially axial direction perpendicular to the plane (29) of the showerhead.
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WATER
SHOWERHEAD FOR DELIVERING A AERATED
STREAM BY USE OF THE VENTURI EFFECT

TECHNICAI. FIEED
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This invenuon is related 10 a showerhead intended (o deliver an aerated

stream of water thart 1s aerated by a background of the disclosure Ventun device.

10 BACKGROUND OF THE DISCLOSURE

There are showerheads in which the incoming warer is aerated by a
single device based on the Venruri effect that produces 2 single siream of aerated
water. However, for 2 Venmun device to be effecuve, the diffuser of the Venmun

1S device must have a considerable longitudinal (i.2. axial) dimension when compared 10
its cross-sectional area. The cross-secuonal area in known showerheads 1s significani
because it must provide the passage of the enure and significant flow of water of the
shower. The great axial dimension becomes an obstacle when it comes f0
consruchng a manual hand held shower 10 the pount where it is no longer practical for

50 use in a manual hand held seuing. Furthermore, this type of Venturi showerhead
delivers a single stream of water, which is nor broken up and which is relanvely
compact. Although the water stream is aerated, i1 is not at all pleasant 10 the users.
Furthermore. because of the relatively significant cross-section of the water flow that
runs through the diffuser, the acranon obrained is intensive in the outer penphery of

2s  the water stream but is rather scant in the central region of the water siream.

Therefore, what is desired is 2 showerhead that uses the Venmun effect
0 aerate thc water stream and has a size that substantially corresponds with other
conventional hand held showers. What is nceded 1s 2 showerhead that is capable of
delivering a divided fracuionated or broken stream of aerated water, which 1s pleasant

30 to the user. What is also needed 1s a shower that provides substantially umform
aeration for the entire water stream.  What is also desired is a shower that can be
expeditiously and mnexpensively manufactured and that has linle vulnerability to

deposits of ime.
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In accordance with one aspect of the invention, a showerhead f{or
delivenng an aerated waler suream ncludes. 2 housing with an axially exiending
s supply inlet and at least oné Venwun passage radially exiending ourward from said
inlet for receiving water from said supply inlet. Ar least one air intake passage 1S In
communication with intermediale section of a respective at least one Venwun passage
berween a respective nozzle and diffuser of said Ventur passage.
Each intake passage is also in communicaion with ambient atmosphere. A
10 deflector is positioned downstream from an outcr outlet end of the Venrmun passage to
deflect the aerated water siream exiung the Venmuri passage 10 2 direction generally
ransverse 10 an exit plane of the showerhead housing and in a generally axial
direcnon. Preferably, the deflector includes a rounded rim in a peripheral poruon of
the housing that gradually directs the aerated water stream toward the axial direction.
15 Tt is also preferred that the deflector has protrusions prowruding radially inward
therefrom for subdividing the aerated waler stream. Altemnatively the deflector
ncludes an inclined surface in a peripheral poruon of the housing that reflects the
aerated water stream at an angle.
In one embodiment the Venturi passageway has a substantial arcuate
50  extent circumferentially said supply inlet. The deflector also has a2 substannal
accurate extent circumferentially about the supply inlet 10 deflect the aerated stream
into a generally axial direction to form a substantially rubular aerated siream that eXits
the showerhead housing. Preferably, a plurality of air intake passages is spaced
circumferentially about the supply inlet and has a respective downsweam end in
25  communication with the Venrun passage. Preferably, a disc member is connected 10
the housing and positioned axially downsgeam from the supply inlet. The Ventun
passages are formed berween the housing and the disc member. The air intake
passages extend through one of said disc and the housing. In one embodiment the
housing has an exiending handle for manual gnpping.
30 In accordance with another aspect of the invention, the Ventun
passages are preferably formed Dy grooves in a face of one of the disc and housing

that faces the others of the disc and housing.
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BRIEF DESCRIPTION OF THE DRAWINGS

Reference is now made to the accompanying drawings In which:

5 Figure | is a segmented fragmentary side elevational view of a

showerhead according to the invenuon;

Figure 2 is a cross-section al view of the showerhead shown in Figure

1 taken along lines I1-II in Figure 1;

10
Figure 3 is a botiom plan view of the disc of the showerhead;
Figure 4 is a 1op perspecuve view of the disc of the showerhead shown
in Figures 1 to 3;
15
Figure 5 is a view similar to Figure | Jlustrating a secand embodiment
of the showerhead according to the invennon;
Figure 6 is a boriom plan view of the showerhead shown in Figure 5;
20

Figure 7 is a view similar to Figure | illustrating a third embodiment of

the showerhead according to the invenuon;

Figure 8 is a partial cross-sectional view of the disc taken along lines
25 VTI-VII in Figure 7. '

DETAILED DES

! RIPTION OF SODIMENT

-0 Pr ~ R L

Referring now 1o Figure | to 4, a showerhead 10 according to the
30  invention comprises 2 main housing 12. The housing 12 as a head secuon 14 with a
central passage 16 for the flow of water and an elongaied handle section 18 serving as

a manual grip for the showerhead 10 if it 1s mrended to be used manually or as
suppon for a fixed installation. A passage 20 runs through the handle secuon 18 that

supplies water to the central inlet passage 16. The ceniral passage 16 extends along a
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longitudinal axis 19 that is centered with respect to the head section 1. The nside
periphery 22 of head section 14 is rounded and serves as deflecior for an acrated
water strcamn.  Protrustons 24 radially extend inwardly from the mside peﬁph:cry 22
and breaks up the acrated water streams.

A disc 26 connects to the housing 12 has a central inle! region 2§
aligned under the inlet passage 16 in the housing 12, An npwardly extending pin 30
passes through inlet passage 16 and has a threaded section part 32 that connects to the
head section 14 of the housing 12 via a threaded cap 34. An appropriate scaling
gasket 36 is interposed therebatween. With this arrangement, cap 34 can be used not
only 1o assemble the parts, but also ta adjust within certain limits the axial positions of
disc 26 with respect to head scction 14 of the showerhead,

As clearly shown 1o Figurcs 2 and 4, the internal face 38 of disc 26 has
a plurality of radially diverging Venturi passages 40. The Venturi passages 40 are
circurnferentially spaced about axis 19, Each passage 40 is intersected in its
intermediate section by an annular duct 42 which are also in communication with a
plurality of air intake passages 44 which are open to the ambient environment. The
air intake passages 44 extend out of onter face 46 of disc 26 as shown in Figure 3 and
are circumferentially spaced about the center longitudinally axis 19. The section 50
of each passages 40 that are between the central inlet region 28 and annular duct 55
forms the inict nozzle of a Ventuti passage 40. The section 52 of cach Ventwi
passage 40 that is peripheral to the annular ducts 42 forms the diffuser of a Venturi
passage 40. The wiersection zone between each Venturi passageway 40 and annuiar
duct 42 is the restricted cross-section of the Venturi passage.

In opsration, pressunzed water is sent through supply passageway 20
and 10 ¢entral inlet passage 16 and 1o central inlet region 28. The water runs through
the nozzles 50 of the Venturi passages 40 taking on higher spced by virtue of the
reduction of the nozzle ¢ross-section and passing into the restricted section at the
intersection of passage 40 with the annular duet 42. Air is aspirated from the aml:aicnt
environment through air passages 44 and annular duct 42 and is then incorporated into
the water streamn that then becomes aerated and runs through the peripheral diffuser
sections 52 of the Venturi passages 40. The water stream leaves the Venturi passages
40 from the periphery of disc 26 so that all of the aermed streams together will get
deflected by perphery 22 of housing head scction 14 to a direction that is at least
approximately transverse to the exit plane 29 and along axis 19 of the showerhead and
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will form an aerated broken stream of water. Protrusions 24 cause a further breakup
of tho water streams.

Advantageously (as one can see in Figure 1), an annular du¢t 54,
simuilar {o and aligned with annular du¢t 42 made 1n disc 26, can also be surk nto the
internal face 56 of the head section 14 of the showerhcad 10 to facilitate the formation
and aeration of the water streams. If applicable, other holes having the same function
as holes 44 'can be provided in the main body of the shower in order to permit also the
respective annular duct to aspire air from the environment, As one can readily sce,
the constructions described for the intornal surface 38 of dise 26 could, on the other
hand, or also, entirely or in part, be made in the intemal face 56 of showethead
scction 14 with an equivalent ¢ffect.

As onc can see in Figure 4, the section of radial Ventur passages 40 is
illustrated as a square or rectangle, and this shape facilitatcs making the dies, but this
cross-section can also advantageously be at least approximately circular, cspecially if
it is made half in the intemal face 38 of disc 26 and half in the internal face 56 of
housing 12 of the showerhead 10.

The showerhead 10 according to the invention does not have any part
like the perforated surface of usual showerheads that might develop deposits of lime
that could cause deterioration in the operation of the showerhead with the passage of
time. |

Reference now is made to Figure 5 and 6, which discloses an altermate
embodiment. This embodiment, instcad of providing several separate divergent
Yenturi passages as in the preceding embodiment, has a single laminar passageway 40
that radially extends outward from axis 19 and a substantially arcuate extent about the
central passage 16. The passage 40 is formed both in its radial extent and in its
ar¢uate extent by the configuration of the opposing faces 1R and 56 of disc 26 and
housing 12 of the showerhead 10. As we can readily see, this singular laminar
passageway can be theoretically viewed from the preceding one ag a limit of it when
the number of circumferentially spaced and radially extending passageways 40 ténds
toward infinity and when the width of the separation between the passageways 40
approach zc1o. The operation remains substantially the same, but the showerhead
delivers a single laminar acrated annular stream, which after having been deflected by
the deflector 22 becomes tubular in shape. A similar stream can be felt by a user as

equivalent to a plurality of broken aerated streams. If protrusions 24 are provided on
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the periphery of head stream 14 as seen in Figures | and 2, then the protrusions can
cnhance breakup of the tnhular laminar aerated stream.

In this embodiment, pin 30 of discu';--_s. has its end 32 screwed directly
into housing 12 of the showcrhead 10 to ensure a ¢orrect spacing between the
opposing faces 38 and 56 that form the substantially taminar annular passagewsy 40.
The spacing is needed to be correct to provide proper functioning of the Ventur
passageway 40. This alternate constructon can be adoptcd also for the. first
embodiment described earlier.

As we can see in Figure 5, the flow deflector 22 instead of being made
can take on the shape of inclined surface which, instead of gradually diverting the
stream, reflects it in the desired angled direction.

Figure 5 also air intake passages 60 through the housing 12 for the
aspiraiton of ambient air, a8 was emphasized already with regard to the first
embodiment.

The embodiment shown in Figures 7 and 8 can be considered as a
varation of the embodiment illustrated in Figures 5 and 6. It differs from the second
embodiment only by virtue of the fact that small projections 62 protrude from disc 26
toward the intermal opposing face 56 or main housing 12 of the showerhead (or vice
versa). The main object of these projections 62 is to establish an expeditious manmer
for precisely spacing the face 38 from face 56 of housing 12 form that the Venturi
passageway 40 pipc and preventing any possible dcformations or vibrations of the
paris. Furthermore, these projections 62 also achieve the effect of subdividing the
aerated and lamnar water stream into a plurality of broken aerated streams,

Other vanations and modifications are foresecn without depatting from

the spirit of scope of the invention as defined by the appended claims,
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WHAT IS CLAIMED IS:
1. A showerhead for delivering an acratcd water stream, said showerhead comprising:
a housing with an axially extending supply inlet;

at lcast one Venturi passage radially extending outward from said inlet for receiving

water from said supply inlet;

at least one air intakc passage in communication with an intermediate section of said at

lcast one Venturi passage between a nozzle and a diffuser of said at least onc Venturi passage;

said at least onc air intake passage also being in communication with ambient

- atmosphere;

a deflector downstream from an outer outlet end of said at least one Venturi passage to
" deflect said acratcd water stream exiting said at least one Venturi passage to a direction

{ransverse to an exit plane of said showerhcad housing and in an axial dircction.
2. A showerhead as defined in claim 1 wherein:

sad at least one Venturi passageway has a substantial arcuate extent circumfcrentially
about said supply inlet;

sald deflector also has a substantial arcuate extent circumferentially about said supply
irilet to deflect said aeratéd water stream into said axial direction to form a substantially tubular
aerated strcam that exits said showerhcad housing.,

3. A showerhead as defined in claim 2 further comprising:

a plurality of air intake passages being spaced circumlerentially about said supply inlet

and having a downstream end in communication with said at least one Venturi passage.

4, A showerhead as defined in claim 3 further comprising:

a disc member being connected to said housing and positioned axially downstrcam from
said supply inlet;
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said at least one Venturi passage formed between said housing and said disc member;
said air intake passages extending through one of sajd disc member and said housing.
5. A showerhead as defined in claim 4 wherein:

said deflector in¢ludes a rounded rim in a peripheral portion of said housing that

gradually dircets the acrated water stream toward the axial direction.
6. A showerhead as defined in claim 5 wherein:

said deflector has protrusions protruding radially inward therefrom for subdividing the

aerated water strcam.
7. A showcrhead as defined in claim 4 wherein:

said deflector includes an inclincd surface in a periphcral portion of said housing that
reflcets the acrated water stream at an angle.

8. A showcrhead depended on claim 7 wherein:

said dcflector has protrusions protruding radially inward therefrom for subdividing the
aeratled waler stream.

9, A showerhead as defined in ¢claim 4 wherein:

one of said housing and said disc member has a set of projections interposed between the
housing and the disc member for establishing the height of said at least one Venturi passageway

and to subdividc water flow within said at least one Venturi passageway.,
10. A showerhcad as defined in claim 4 wherein:
said housing has an cxtending handle for manual gripping.
11. A showerhead for delivering an acratcd water stream, said showerhead comprising:

a housing with an axially extending supply inlet:
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a plurality of Venturi passages circurnferentially spaced about said supply inlet and

radially extending outward from said supply inlet for receiving water from said supply inlet;

a plurality of air inlake passages circumferentially spaced about said supply inlet and in
communication with ambient atmosphere, each of said plurality of air intake passages being in
communication with an intermediate of said respective one of said Venturi passages between a

nozzle and a ditfuser of said one said respective Venturi passages;

a dellector in a perimeter scction of said housing for deflecting said aerated water stream
exiting said Venturi passages to a direction transverse (o an exit plane of said showerhead

housing and in an axial direction.
12 A showerhead as defined in claim 11 whercin:
4 dis¢ member 1s connected to said housing axially downstrecam from said supply inlet;

said Venturi passages are formed by grooves in one of said disc member and said housing

and formed by a groove interposed between said disc member and said housing;
said air intake passages extending through one of said disc and said housing;
13. A showecrhcad as defined in claim 12 wherein:

said air intake passages have inlet ends circumferentially intcrposcd between said Venturi
passages and oullets of said air intake passage laterally in communication with said respective

one of said Venturi passages.

14. A showcerhead as defined in claim 13 whercin:

said inlet ends. of said air intake passages have communication with an annular duct that

communicates with said Venturi pagsages;
said annular duct being in one of the disc member and the housing.

15, A showerhead as defined in claim 14 wherein:
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said deflector includes a rounded rim in a peripheral portion of said housing that

eradually directs the aerated water stream toward the axial direction.
16. A showerhead as defined in claim 15 wherein:

said deflector has protrusions protruding radially inward therefrom for subdividing the

aerated water stream.

17. A showerhead as defincd in claim 14 wherein:

said deflector compriscs an inclined surface in a peripheral portion of said housing that

reﬂc;cts the acrated water stream at an angle.

18. A showerhead as defined in claim 14 wherein:
said housing has an extcnding handle for manual gripping. '

19. A showerhead for dclivon;ing an aerated water strcam, said showerhead comprising:.
a housing with an axially extcnding supply nlet;

a disc member being connected Lo said housing and positioned axially downstream from

- said supply inlet;

a plurality of Venturi passageways formed between said housing and said disc member,
and cxtending radially outward from said supply inlet for receiving water rom said supply inlet,
and said Venturi passageways having substantially arcuate shapes and cxtending,

circumfcrentially about said supply inlet;

a plurality of air intake passages in communication with intermediate scctions of
¢orresponding Ventur: passageways between a corresponding nozzle and difluser of said Venturl

passageways;

said air intake passages extending through one of said disc member and said housing, and

being in communication with ambicent atmosphere;
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a deflector downstrcam from an outer outlet end of one of said Venturi passageways to
deflect said acrated water stream exiting said onc of said Venturi passageways 1o a direction
transverse to an exit plane of said showerhead housing and in an axial direction, said deflector

- having a substantially arcuate shape and extending circumferentially about said supply inlet; and

wherein one of said housing and said disc member has a set of projections interposed
between the housing and the disc member for establisting the height of said one of said Venturi

passageways and to subdivide water flow within said one of said Ventur pPassageways.
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