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Descri-ption Sanitary tap for automatic water delivers

Technical field This invention relates to a sanitary tap for

aut omati c wat er del i very. 5 - Batkground art To
deliver/mx the hot and/or cold water, known taps generally require
t.he operation of suitable control nenbers, generally by contact with
the user's hand (or foot). TapsBescgiBtiod known whi ch deliver water
when the user positions 10 his hands close to the tap, to activate a

proximty sensor which ) ,
Sanitary tap for automatic water delivery

Technical field

This invention relates to a sanitary tap for automatic water

delivery.

5 Background art
To deliver/mix the hot and/or cold water, known taps generally

require the operation of suitable control members, generally by
contact with the user's hand (or foot).
Taps are also known which deliver water when the user positions

10 his hands close to the tap, to activate é proximity sensor which
determines water delivery. However such taps deliver water at
only a single predetermined temperature, it not being possible to
adjust the temperature other than Ey manually adjusting the
control members (in the normal manner).

15 The object of the present invention is to provide a sanitary tap
able to deliver water at. the desired temperature without contact
being required between the hands (or another part of the body) of
the user and a part of the tap.

The purpose of this is to make the use of the tap more

20 comfortable, more rapid and more hygienic.

P

A typical application of the tap of the invention is in washrooms
open to the public (restaurants, public toilets, offices,
communities, public transport, etc.) where the requirements of

hygiene are particularly felt.

25 _
Disclosure of the invention
According to the invention, the tap comprises:
- a sensor means for determining the distance between the tap
and the user's hands;
ﬁO -  means for regulating the temperature of the water fed to the

delivery port of the tap; and

- means for processing the distance values provided by the
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det er mi neVQRYLH el i very. However such taps deliver water at only a

singl e predeterm ned tenperature, it not being possible to adj ust
the tenperature other than by manually adjsting the control nenbers
(in the normal manner). 15 The object of the present invention is to
provide a sanitary tap -able to deliver water at the desired

tenmperature w t pgut @Cknd for conbEkdat!f Mk esh hagWaRNyidee hands (or
anot her part of %%erb t") l} or 9 g%e user and a grt o? t he _t (

The purpose of tmpgrpguqeorméétmsemagﬁ §PCR Hat aifenbrRpesgture °éoﬁ%)rtabl e,

nmore rapid and pgoves hygivepee by the pori 1ypiffRirsag@plthe ddses of thée tap of

the invention is i n washroo entothe bl i estaurants
public toilets, dbfferies, distance °’§:d:r1?ﬁu‘fﬁperr| &s1a0880f | 5°¥‘rt§ﬁ( etc.) where

Bhe Ireqw rgrr]rcantﬁh@f in use, tﬁygseﬂ@oaielqﬁarhiswadé el ow tthe2Enp, which
sclosure of the inv (ofelely i e t

conpri ses: en 4o f’é’?ﬁn‘?tern%tans FOr gae er%h%&nghﬁggdlhg%gﬁée Sggsmen
the tap. afhth the distane herwten @ hands andghensagor regul ating the

tenperature of the vat gﬁeﬁe ﬂéﬁ ttgmﬁé}%tuzée[ can B YL tHQréreQEezt hgid ap; and

- means for procCessin stance val ues provided by t
. distance, or vice versa.

10 The user can then control the water delivery and determine its
. temperature simply by placing his hands at the required distance
under the tap delivery port without touching any part of it.
The invention is described in detail hereinafter with the aid of
the accompanying figures, which illustrate one'embodiment_thereof.
15 Figure 1 is a schematic view of the tap according to the
invention.
Figure 2 is a schematic representation of one embodiment of the
temperature regulating means 40.
The tap of the invention, shown very schematically in Figure 1, is
20 indicated overall by 1 and comprises a usual water deliver port
11, and is typically positioned above a wash basin 2 in which the
delivered water is collected.
With the tap 1 there is associated a sensor means 20 arranged to
determine the distance of the user's hands 3 from the tap.
25 The sensor means 20 is positioned close to the delivery port 1 {as
. shown in Figure 1), and faces the underlying wash basin 2.
The sensor means 20 can be of infrared reflecting type, or can
incorporate laser diodes or ultrasound means.
The tap also comprises means 30 for processing the distance values
30 provided by the sensor means 20.
Specifically, the means 30 comprise a microcontroller 31 which
processes the information feceived from the sensor means 20 to
implement the desired function.
The means 30 aét on the temperature regulating means 40 for the
35 water fed to the delivery port 11.

’ The microcontroller 31 contains software for controlling the means
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-2 - sensor means and for consequently controlling the water

tenperature regul ati ng neans such that the tenperature of the wat er
delivered by the port 11 differs on the bagis of the differing

di stance of the user's hands 3 fromthe tap. 5 When in use, the user
positions his hands bel ow the tap, which then delivers water at a

tenperature whi ab stidhf enst ithe adeddvetmdceemperatunsi tlpdtide e shantiztbedeveén t he
hands and'the tap, For anple, t tenperature can be higher the
greater this the }Eﬁngfa%cfg?mgtﬁle\?ecngb\r/eir@a. 10 The user can then control
t he water del i v&oy emadpiiet ¢haimierodantroller 3t epseatdsube divilping e ppace ng
his hands at th [ [ : l: | VP

W thout T ogchi ngeacy ik ord, Pl AAEE several MO MAE BB AThY SiknRllS

det ai | her &i naf tsertosi ghrespechine d¢livered watpe temperglangi ng figures, which

illustrate one ggpagdi:pBId, LhESRtionkRg the hakis 31vithin SNGEBLJCnYd LW OF

the tap according to the _invention, . Figure 2 is a schematic
representation &P BifePeRbJdr nHE drliFpes water ay eﬁ?)‘égaf%ﬁf’ér?%‘&m?a?? ng means
40. positioning the hands 3 within the sector farthest from the port

11, this delivers water at "hot" temperature; finally on

10 positioning the hands 3 within one of the intermediate sectors,

" the port 11 delivers water at "tepid" temperature, hot to a
greater or lesser extent.
The software of the microcontroller 31 can be such as to cause the
delivered water temperature to vary instantaneously as the

15 distance of the hands 3 from the port 11 varies.

Alternatively the temperature determined by the presence of the
hand 3 in any one of the sectors can be made to remain constant
for a predetermined time period, even if the hands are moved into
another sector. In the embodiment shown in Figure 2, the means &40

20 comprise a plurality of on-off solenoi& valves each connected to a
source 42 feeding cold water to the tap, or to a source 43 feeding
hot water to the tap.

The outlets of the valves 41 are all connected to a single exit
1 pipe 44 in which the water is mixed and fed to the port 11.

25 By means of an intercomnection device 32 between the
microcontroller 31 and the valves 41, the opening and closure of
these latter is controlled by the software of the microcontroller
31 in accordance with different combinations, with each of which
there corresponds a respective mixture ¢f hot and cold water

30 having a respective temperature, all said temperatures being
different.

In the embodiment shown in Figure 2 four valves 41 are provided,
with them there being associated constricting means 45 for
regulating the flow rate.

35, Those valves 41 indicated by V1 and V2 are connected to the cold

water source 42, whereas thqse valves 41 indicated by V3 and V&
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i ndi cated overall by 1 and conprises a usual water deliver port 11,
and is typically positioned above a wash basin 2 in which the

delivered water is collected. Wtir ¢he tap 1 there is associated a
sensor neans 20 arranged to determ ne the distance of the user's
hands 3 fromthe tap. 25 ~The sensor neans 20 _is positioned close to the
delivery port 1agasconnected &$kg hot MRBRR &°45ce A3d faces the underlying

wash basin 2.  fThe conbici@ns MealPH3Saz2d @3astR PhicH Rhinad FIRA ££de NY
type, or can incor

porate | aser_diodes qr . ult ound nean
The tap al so cor"rﬁf?‘égé‘st}i‘reegﬁiv%‘i)V%oar"dpygc’i’sg??]g’atlged{j?g?%ﬁgém{é’l gfé% 30
provi ded by thevaensoN1 nesing3 20. Specifically, the means 30 conprise
a mcrocontroller 31.which .. Rr.ocessgs,t he..infarpation recei ved from
t he sensortsrrean engf by operating the é’ﬁgﬁ?s t hev%j’egiur'%oﬂif g%%etrli o‘r:\(.’m%matmnsThe
means 30 act onatbeHteimust aith &ive qwira¢spogdimen rempdratores,hpai@ly a asdder fed

to the delivery pgidrellee, a hot (JHRALELOGAA kL ClnedlnéAUtai Ns SOf tvare

for controlling means
PCT/ | B95/ 00942 temperatures, plus a configuration in which the tap delivers no

water, as shown in the following table:

10 Vi V2 VI V4
"on on off off --> cold temperature, flow = 3/4 max
on on off on -—> nearly cold temperature, flow = max
on off on off --> medium temperature, flow = max
off on on on ~—-> nearly hot temperature, flow = max
15 off off on on --> hot temperature, flow = 3/4 max

off off off off --> tap closed
In a different embodiment (not shown) of the means 40, these use
proportional valves for mixing the.hot and cold water together.
Further accessory means can be associated with the tap of the
20 invention to facilitate its use. _
One of these accessories is a water temperature indicator, in
particular a light-emitting indicator of the delivered water
temperature, positioned typically on the top of the delivery port
11 to provide signals of different colour according to the water
25 temperature so that the user can be aware of the delivered water
temperature not only by direct contact with the hands but aiso by
sight. -
A temperature sensor (not shown in tﬁe figures) for the delivered
water can also be positioned such as to be grazed thereby and be
30 arranged to close the hot water source 43 if the delivered water
temperature exceeds a preset maximum value.
The regulating means 40 can be of a type different from those
illustrated. They can for example comprise electrical resistance
elements immersed in the water stream to the port 11, to be
35 activated by the means 30 such as to heat the delivered water to

different temperatures.



- 3- wo odfiq4much that the delivered tenperature depends peginbisnodist ance
of ' the hands 3 fromthe sensor 20. For exanple, the

m crocontrol l er 31 operates by dividing the space bel ow the port 11
into several sectors and associating with zach 5 sector a respective
delivered water tenperature. . For exanple, on positioning the hands 3
W thin the sector nearest to the port 11, this delivers water at

"col d" tenper atNumerows modifiddt posi bf anlpngcit:hel herddl $p1R1 0 t Pina 1t fetuge Cda@r

farthest from t&emggét then m}’?l{g“ﬁ E:ﬁtgg ;iﬁgém&e £l S%tf’ﬁ ol(%tnpé% enper at ure;

finally on 10 posI t| oni medi at e
sectors, lnchat:p@rud@.aladehemnsfmtekamd"tep| d" tenperature, hot to a
greater or |esser extent. The software of the microcontroller 31 can
be such as to cause the delivered water tenperature to vary

i nst ant aneousl y_as the 15 di stance of the hands 3 fromthe port 11

vari es. Alternatively the tenperature determ ned by the presence of
t he hand 3 in any one of the sectors can be made to renmi n constant

for a predetermined tine period, even if the hands are noved into
anot her sector. In the enbodi nent shown in Figure 2, the neans 40 20
conprise a plurality of on-off solenoid val ves each connected to a
source 42 feeding cold water to the tap, or to a source 43 feeding
hot water to the tap.



The out | etywwooknifre val ves 41 are all connected to a single SGHIBISN0942 i pe
44 in which the vvater =¢=to0 the port 11. 25 _ ___ By neans of
an interconnection dVJr ﬁ%&b@iﬁmw m crocontrol l er 31 and the
val ves 41, the openiljg an gﬂagg@(;&ma of - 6 - these | at t erThjsSheeokiasBednl Re

the software of the I e 31 in accordanc nt
combi nations, wth each of whi ch t here corresponds am
Chaims

m xture of hot and cold water 30 hav respective tenperature,
sai d tenperatures being different. In the enbodi nent shown in
Figure 2 four valves 41 are provided, with themthere being

associ at ed consflki ctin seeaaryAbag ger automaticoyaten PALIYERE flow rate. 35,
Those val ves 41ch£@c§§}§g¢dbyy\é$m§ﬂ(iﬁ{g are connected to the cold

\32} im??ur ce 42-— Whz-1ersgglssort xqga?nes \(,?(JJ)V% et!epncliinci%tge&ebXLStana%%el\{%@%\} 685 42
-4- tap and the user's hands (3);
5 - means (40) for regulating the temperature of the water fed to
the delivery port (11) of the tap; and
- means (30) for processing thé distance values provided by the
sensor means (20) and for consequently controlling the water
temperature regulating means (40) such that the temperature of the
10 water delivered by the port (11) differs on the basis of the
differing distance of the user's hands (3) from the tap.

2. A tap as claimed in claim 1, characterised in that said
means (30) for processing the distance values operate by dividing
15 the space below the tap into several sectors and associating with

each sector a determined delivered water temperature.

3. A tap as claimed in claim 1, characterised in that said
. sensor means (20) is positioned close to the water delivery port
20 {11).

4, A tap as claimed in claim 1, characterised.in that said
water temperature.regulating means (40) comprise a plurality of
on-off valves (41), each connected to a cold water source (&2) or
25 to a hot water source (43) and having their outlets all connected
to the delivery port (11) of the tap, said valves (41) being
opened and closed by said processing means (30) in different
combinations, each of which corresponds to a respective hot/cold

water mixture having a respective temperature.

H
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are connec™¥¥¥4the hot water source 43. The constri cg,r%gslr?eg%{‘rzls 45
are adjusted such that the flow rate t hrough the valves V2 and V4 is
one hal f of that through the valves V1 and V3. 5 Hence by
operating the valves V1-V4, five differledt 2conbi nati ons are obtained
with five corresponding tenperatures, nanely a cold tenperature, a
hot tenperature and three i nternedi ate tenperatures, plus a
configuration in which the tap delivers no wat er, as shown in the
follow ng table: 10 V1 V2 V3 V4 on on off off -->
cold tenmperature, flow = 3/4 max on on off on --> nearly
cold tenperature, flow = nmax " on off on off --> nedium
tenperature, flow = max off on on on --> nearly hot
tenperature, flow = max 15 off off on on --> hot tenperature,
flow = 3/4 nmax off off off off t ap~ ¥ osed In a
di fferent enbodi nent (not shown) of the Q. \t hese use
proportional valves for mxing the hot ares=ealy together. <
Further accessory neans can be associate ‘ of the 20 |
invention to facilitate its use. (nhe of the K BQsSOori es igmg wat er
. . . . N
tenperature indicator, in particulpr a light- enm N Rg |nd|c qr of
the delivered water tenperature, ppsitioned typi ca e tlop of
the delivery port 11 to provide signals of different cordi ng
to the water 25 . tenperature so that the user can be awe of the
delivered water
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tenperature not only by direct contact with the hands but al socglmw00942

si ght. A tenperature sensor (not shown in the figures) for t he

del i vered wat er can al so be positizne@ such as to be grazed thereby
and be 30 arranged to close the hot water source 43 if the delivered
wat er © tenperature exceeds a preset maxi num val ue. The

regul ati ng neans 40 can be of a jype different fromthose

illustrated. They can for exanpl® gonpri se el ectrical resistance
el énents imersed in the water stre mtothe port 11, to be 35
activated by the neans 30 such ag |vered wat@ﬁ to ™

different tenperatures. WO 96/ 14477
PCT/ 1 B95/ 00942 meRous
nmodi fi cations of a practi ca‘l”m appl i cational ngture ——be pade {to
the invention, wthout |eaving tHe scope of the | :h‘HLE |d
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Cl ai nms 1. A sanitary tap for

automatic water delivery to a body part of a_user couprising.

-A—-SPO
provided with a delivery port; sensor mears dimséﬁmgﬁﬁﬁg%out%

proxi mate said delivery port for determning I Description: paged T to paged .....

@ Claim(s) :paged &..to paged L
1 Drawing(s) :page&% ..... to paged .....
00 Abstract  : paged ... to paged ...
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Claims

1. A sanitary tap for automatic water delivery to a body part of a user

comprising :
a spout provided with a delivery port;

sensor means disposed on said spout proximate said delivery port for determining
a distance value corresponding to the distance between said delivery port and the
body part of the user;

water temperature regulating means for regulating the temperature of the water fed
through said spout to said delivery port; and -

processing means for processing said distance value provided by said sensor
means and for controlling said water temperature regulating means in response to

said distance value.

2. The sanitary tap according to claim 1 wherein said processing means
divides the space below said delivery port into a plurality of sectors and associates
each of said sectors with a desired delivered water temperature.

3. The sanitary tap according to claim 1 wherein said sensor means is

disposed substantially adjacent said delivery port.

This is the replecement shegt
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a distance val ue corresponding to the distance between said delivery port
and the body part of .the user; wat er tenperature regulating neans for

. regulating the tenperature of the water fed through said spout to said
delivery port; and processing neans for processing said distance val ue
provi ded by said sensor means and for controlling said water tenperature
regul ati ng means in response to said di stance val ue. 2. The sanitary
tap according to claim 1 wherein said processing neans divides the space
bel ow said delivery port into a plqéplity of sectors and associ ates each of
said sectors with a desired deliver¥d water tenperature. 3. The
sanitary tap according to claim 1 wherein said sensor neans is di sposed
substantially adjacent said delivery port.

4. The sanitary tap according to claim 1 wherein said tap further comprises a
cold water inlet and a hot water inlet;

wherein said water temperature regulating means comprises a plurality of on-off
valves connected between said hot and cold water inlets and said delivery port;

and

wherein said processing means opens and closes said valves in different
combinations, each of which corresponds to a respective hot/cold water mixture
for achieving a desired delivered water temperature.

5. The sanitary tap according to claim 4 wherein said plurality of on-off

valves comprise :

a first cold water valve attached to said'cold water inlet;

a second cold water valve attached to said cold water inlet;

a first hot water valve attached to said hot water inlet; and

a second hot water valve attached to said hot water inlet.

6. The sanitary tap according to claim 4 wherein said water temperature
regulating means further comprises flow restriction means disposed between said

hot and cold water inlets and said plurality of on-off valves for regulating the flow
of water through said valves.

This is the replacement sheet
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-7- 4. The sanitary tap according to claim1l wherein said tap further
conpri'ses a cold water inlet and a hot water inlet; wherein said water
tenperature regul ati ng neans conprises a plurality of on-off valves
connected between said hot and cold water inlets and said delivery port;
and wherein said processi ng neans opens and cl oses said valves in

di f ferent conbi nations, each of which corresponds to a respective hot/cold
wat er m xture for achieving a desired delivered water tenperature. 5.
The sanitary tap according to claim4 wherein said plurality of on-off

val ves conpri se:

-8-

7. The sanitary tap according to claim 1 wherein said processing means is
capable of directing said water temperature regulating means to turn the flow of
water through said spout on and off.

8. The sanitary tap according to claim 1 wherein said sensor means detects the
w distance between said delivery port and the body part of the user in a direction
which is substantially the same direction in which said delivery port faces.

9. The sanitary tap according to claim 1 further comprising a heater for
increasing the temperature of the water which passes through said spout.

A
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{57) Abstract

The tap comprises: a sensor means (20) for determining the distance between the tap and the user’s hands (3), means (40) for
regulating the temperature of the water fed to the delivery port (11) of the tap; and means (30} for processing the distance values provided
by the sensor means (20) and for consequently controlling the water temperature regulating means (40) such that the temperature of the
water delivered by the port (11) differs on the basis of the differing distance of the user’s hands (3) from the tap.




- 8- 7.

8.

bet ween said delivery port and the body part of the user
which is substantially the sanme direction in which said delivery port

The sanitary tap according to claim 1l wherein said processing
means is capable of directing said water tenperature regulating neans to
turn the flow of water through said spout on and off.
tap according to claim1l wherein said sensor

The sanitary
neans detects the distance
in a direction

faces. 9. The sanitary tap according to claim 1 further conprising a
heater for increasing the tenperature of the water which passes through
sai d spout. .o '
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