Europaisches Patentamt ‘ ‘llm

a’ European Patent Office

Office européen des brevets @) Publication number: 0 423 860 B1
®) EUROPEAN PATENT SPECIFICATION
Date of publication of patent specification : G Int. c1.5: A61H 9/00, A47K 3/22

01.09.93 Bulletin 93/35
@1) Application number : 90202555.0

22 Date of filing : 27.09.90

Motor-driven sliding device for a water nozzle support.

Priority : 03.10.89 IT 2190989 References cited :
DE-A- 2 746 705
DE-A- 3 212 298

Date of publication of application : DE-A- 3 243 244

] DE-A- 3 633 449
24.04.91 Bulletin 91/17 US-A- 1 982 509

E;’_ﬁ’,':g?gﬁ:{;ﬁ g;a,gt;f the patent : @) Proprietor : TEUCO GUZZINI S.r.l.

Via Passionisti, 40
1-62019 Recanati (Macerata) (IT)

Designated Contracting States :

AT BE CHDE DKES FRGB GRIT LI LU NL SE © s ngEe
Inventor : Guzzini, Virgilio

Contrada Duomo, 13/D

Ref ited 1-62019 Recanati Macerata (IT)
eferences cited :

EP-A- 0 011 825

é:l-?\- :Si% 85%% Representative : Faraggiana, Vittorio, Dr. Ing.

Ingg. Guzzi e Ravizza S.r.l. Via Boccaccio, 24
1-20123 Milano (IT)

EP 0 423 860 B1

Note : Within nine months from the publication of the mention of the grant of the European patent, any
person may give notice to the European Patent Office of opposition to the European patent granted.
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been
filed until the opposition fee has been paid (Art. 99(1) European patent convention).

Jouve, 18, rue Saint-Denis, 75001 PARIS



1 EP 0 423 860 B1 2

Description

There are known devices designed to move a
guide shoe, extending along a water nozzle support,
continuously backwards and forwards along a guide
by means of a ratiomotor, in particular inside a shower
compartment, in order to carry out a massaging ac-
tion up and down the body of the user. In such devices
the distance covered by the guide shoe along the
guide before changing direction is either fixed or can
be changed by positioning movable mechanical limit
stops, generally consisting of limit switches which can
be shifted to the desired extreme positions so as to
be operated by contact with the moving guide shoe as
described, for example, in DE-A-3633449 or in EP-A-
0 011825 or in DE-A-3212298.. In the first case, the
user has the obvious disadvantage of not being able
to adjust the amplitude and the position of the move-
ment of the shoe along the guide according to taste,
requirements and heightand, in the final analysis, the
area of the body to be massaged. In the second case,
having to position the limit switches by hand is trou-
blesome and moreover obliges the manufacturer to
study relatively complicated mechanical systems for
supporting and operating the limit switches, which
also involve the use of electrical connections made by
means of flexible or spiral conductors to enable them
to move along the guide.

The general scope of this invention is to obviate
the aforementioned problems by providing a motor-
driven device for moving a guide shoe along a guide,
said shoe comprising a support for nozzles delivering
jets of water under pressure, in particular inside a
shower compartment, with electronic adjustment of
the ends of the stroke of the guide shoe along the
guide, without the need to use movable limit switches
or other mechanical devices. A further scope of this
invention is to provide protection against accidental
interference between the body of the user and the
end of the sliding support protruding into the shower
compartment.

This scope is achieved, according to the inven-
tion, by providing a device for sliding a guide shoe
along a guide, by means of a control ratiomotor, com-
prising an orientable support for nozzles delivering
water under pressure, in particular in a shower com-
partment, characterized by the fact of comprising, in
combination, detecting means for detecting the posi-
tion of the guide shoe along the guide which give nu-
merical data of the position and comparing means for
comparing said numerical data with a first numerical
value memorized previously in first storage means
and a second numerical value memorized in second
storage means, said comparing means functioning in
order to reverse the rotation of the ratiomotor when
the numerical output data from the detecting means
is identical to one of the two numerical values memo-
rized previously.
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The innovatory principles of this invention and its
advantages with respect to the known technique will
be more clearly evident from the following description
of a possible exemplificative embodiment applying
such principles, with reference to the accompanying
drawings, in which:

- figure 1 shows a schematic partial front eleva-
tion cutaway view along the line I-1 of figure 2,
of a motor-driven sliding device for showers
made according to the invention;

- figure 2 shows a schematic partial cutaway
view along the line lI-l of figure 1;

- figure 3 shows a schematic partial cutaway
view along the line llI-1ll of figure 2;

- figure 4 shows a block diagram of an electronic
controller of the device of figure 1.

With reference to the figures, a device according
to the invention comprises a guide rail 10, fitting tight-
ly into a housing made in one wall 11 of a shower com-
partment, along which slides a shoe 12 carrying an
articulated support 13 for nozzles delivering jets of
water under pressure (for example of the type in
which air and water are mixed to obtain jets with a
massaging action) connected to a source of water
through a flexible hose, neither of which are shown
since they can be of any known type and are there-
fore easily imaginable by any technician.

The shoe 12 is pulled along the guide 10 by
means of a cable 14 which, after passing through pas-
sages 15, 16 at the ends of the guide, winds around
two pulleys 17, 18, respectively. In order to keep it
taut, the cable 14 is fitted with an extension spring 19.

The pulleys 17 and 18 are supported, respective-
ly, by supports 20, 21 secured to the structure of the
guide. The upper support 20 comprises a housing for
a sensor 23 (for example of the optoelectronic type)
which detects the passage of holes 24 disposed
equally spaced apart around a circumference of the
pulley 17. The pulley 17 is driven by means of an elec-
tric ratiomotor 25.

The passages 15 and 16 are advantageously
made watertight so as to prevent the water in the
shower compartment from seeping behind the wall
11.

The ratiomotor 25 and the sensor 23 are electri-
cally connected to a controller 26 having a control key-
board 27. As shown schematically in figure 4, a pre-
ferred embodiment of the controller 26 comprises a
to-and-from counting unit 28 which counts the pulses
emitted by the sensor 23 when the holes 24 on the
pulley 17 pass in front of it. The counter counts either
forward or backward depending upon the status of
the signal line 30 which indicates the direction of ro-
tation of the ratiomotor 25. In this way, as can be easi-
ly imagined by the technician, the output 29 gives (for
example as a binary representation) a numerical da-
tum proportional to the position of the shoe 12 along
the guide 10. In practice, the perforated pulley 17, the
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sensor 23 and the counter 28 constitute means for de-
tecting the absolute position of the shoe.

The output 29 is connected to the inputs of two
storage units 31 and 32 and to one input of a compar-
ator 33 whose other input is connected, by means of
an electronic switch 34, to the outputs of the storage
units 31 and 32.

The output of the comparator 33 is connected by
means of an OR 35 to a control unit 36 which confrols
the direction of rotation of the motor 25 and whose
output gives the signal 30 for the direction of rotation
of the motor, which pilots the motor through a piloting
unit 37 with an overcurrent detecting unit 38 dis-
posed, in series with the motor, at its output.

The storage units 31 and 32 have storage ena-
bling inputs 41, 42, respectively, which are connected
by means of a second electronic switch 39 to a stor-
age control button 40. The storage units also have
clearing inputs connected to a button 43.

The electronic switches 34 and 39 are controlled
by the signal 30 for direction of rotation of the motor.

The device described above operates in the fol-
lowing way. When the device is turned on, for exam-
ple by pressing the appropriate start button on the
keyboard 27, the ratiomotor 25 receives signal from
the circuit 26 and begins to move the shoe 12 along
the guide 10. The pulses generated when the holes
inthe pulley (17) pass in front of the sensor 23 change
the number in the counter 28 so that its output gives
a number proportional to the momentary position of
the shoe.

If, during the movement, the memorizing button
40 is pressed, the number corresponding to the pos-
ition reached by the shoe at that moment is stored in
the memory (for example, number 32 if the electronic
switch 39 is disposed as shown in the figure).

The output of memory 32 reaches the compara-
tor 33 through the electronic switch 34. Since the
numbers arriving at the two inputs of the comparator
are the same it emits a pulse at its output which,
through the OR circuit, instructs the direction circuit
36 to reverse the direction of rotation of the motor.
Thus the shoe 12 reverses its direction of movement
along the guide.

In addition to reversing the direction of rotation of
the motor, the signal 30 shifts the switches to their
other position and reverses the counting direction of
the counter 28.

If the button 40 is pressed again, the number cor-
responding to the position reached at that moment by
the shoe is stored in the other memory (memory 31)
since the switch 39 has been shifted.

The output of memory 31 reaches the compara-
tor 23 through the electronic switch 34. Since the
numbers arriving at the two outputs of the comparator
are the same it emits a pulse at its output which,
through the OR circuit, instructs the direction circuit
36 to reverse the direction of rotation of the motor
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again. Thus the shoe 12 again reverses its direction
of movement along the guide and the switches 34 and
39return to their original position while the counter 28
reverses its counting direction again.

If the device is now left to operate, it will be found
that when the shoe has reached the position corre-
sponding to the first time the button 40 was pressed
the comparator will have inputs, connected to the
counter and to the memory 32, with the same number
and will consequently reverse the direction of move-
ment of the shoe which, on reaching the position cor-
responding to the second time the button 40 was
pressed, will again reverse direction (since the com-
parator has inputs, connected to the counter and to
the memory, which are identical) and so on, with the
shoe continuing to move to-and-from between the
two memorized points.

In this way, the jet of water emitted by a nozzle
disposed on the support 13 moves between two pre-
established areas of the user’s body.

The direction of movement of the shoe is control-
led by the comparator 33 as well as by the overcur-
rent detector 38. This detector 38 emits a pulse, tore-
verse the direction of rotation of the motor, which
reaches the control unit 36, through the OR 35, when-
ever the current absorbed by the motor exceeds a
threshold value advantageously set slightly above
the rated value of current normally absorbed by the
motor when it draws the shoe along the guide. In this
way, if the shoe is prevented from sliding (either be-
cause it has reached one end of the guide, or because
a foreign body has been placed along its path) the
shoe reverses its direction of movement, thus achiev-
ing the dual purpose of making end of stroke sensors
at the ends of the guide superfluous and of providing
protection in the event, for example, of the user’s
body inadvertently coming into contact with the path
of the support 13.

Once the two points between which the shoe
must move to and fro have been set, they can be
changed, if the new end of stroke point chosen is in-
side the present stroke, by pressing the button 40
when the position corresponding to the new point is
reached.

If, on the contrary, the new end of stroke point is
outside the present stroke, it is necessary to press
the button 43 on the keyboard 27 which erases the
contents of the memories 31, 32 so that the shoe ex-
tends its stroke to the ends of the guide and then re-
verses direction at each end when a signal from the
overcurrent detector 38 is received.

To ensure that the controller 26 is ready to oper-
ate when the power is switched on it is designed in
such a way that as soon as it is powered it clears the
memories and shifts the shoe 12 to one end thereby
also clearing the counter 27.

The foregoing description of a device applying
the innovatory principles of this invention is obviously
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given merely by way of example in order to illustrate
such principles and should not therefore be under-
stood as a limitation to the sphere of the invention
claimed herein. For example, the shape of the shoe
and the guide can be changed according to particular
requirements, including aesthetic requirements, as
can be easily imagined by the technician. Moreover,
the circuit schematically represented in figure 4 can
be made either with discrete components with wired
logic or by means of a suitably programmed micropro-
cessor, and other operative sequences besides those
described can easily be imagined. For example, but-
tons could be used for controlling the upward or down-
ward movement of the support 13 which serve to shift
said support to a pre-established position along the
guide; the support could then be maintained in this
position indefinitely until shifted to another position or
until the continuous reciprocating movement be-
tween two points is activated, as described above.

Numerous different materials can be used for
making the mechanical part of the device described
herein. The sliding parts can be advantageously
made of, or covered with, teflon in order to reduce fric-
tion.

Claims

1. A device for sliding a guide shoe (12) along a
guide (10), by means of a control ratiomotor (25),
comprising an orientable support (13) for nozzles
delivering water under pressure, in particular in a
shower compartment, characterized in that it
comprises, in combination, detecting means (17,
23, 28) for detecting the position of the guide
shoe along the guide which give numerical data
of the position and comparing means (33) for
comparing said numerical data with a first numer-
ical value memorized previously in first storage
means (31) and a second numerical value memo-
rized in second storage means (32), said compar-
ing means functioning in order to reverse the ro-
tation of the ratiomotor when the numerical out-
put data from the detecting means is identical to
one of the two numerical values memorized pre-
viously.

2. Device as claimed in Claim 1, characterized by
the fact that the first and second storage means
(31, 32) are connected to the output of said de-
tecting means (23) in order to memorize, upon ac-
tuation of storage control means (39,40), said first
and second numerical values consisting of nu-
merical data output from said detecting means.

3. Device as claimed in Claim 2, characterized by
the fact that the first numerical value is memo-
rized in the first storage means (31) upon actua-
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tion of said storage control means (40) during ro-
tation of the ratiomotor (25) in a first direction, and
that the second numerical value is memorized in
the second storage means (32) upon actuation of
the storage control means (40) during rotation of
the ratiomotor in a second direction.

4. Device as claimed in Claim 1, characterized by
the fact that the detecting means comprise a sen-
sor (23) disposed in correspondence with a
wheel (17) mechanically connected to the ratio-
motor and having holes (24) at regular intervals
around a circumference, said sensor being con-
nected to a forward/backward counter (28) in or-
der to send it a counting pulse each time a hole
passes in front of the sensor, the output of the
counter thus giving said numerical position data
and constituting the output of the detecting
means, the counting direction of the for-
ward/backward counter being controlled by the
direction of rotation of the ratiomotor.

5. Device as claimed in Claim 3, characterized by
the fact that the storage control means are made
in the form of a button (40) selectively connected,
according to the direction of rotation of the ratio-
motor, to a storage enabling input of the first or
second storage means.

6. Device as claimed in Claim 1, characterized by
the fact of also comprising overcurrent detecting
means (38) for detecting the current absorbed by
the ratiomotor which cause it to reverse its direc-
tion of rotation when said current exceeds a pre-
established threshold value.

7. Device as claimed in Claim 1, characterized by
the fact that the guide shoe (12) is mechanically
connected to the ratiomotor (25) by means of a
drive cable which winds around two pulleys (17)
at the ends of the guide, the ratiomotor having a
drive shaft keyed onto one of said pulleys to en-
able it to rotate.

8. Device as claimed in Claims 4 and 7, character-
ized by the fact that the perforated wheel (17)
consists of one of said pulleys.

Patentanspriiche

1. Vorrichtung zum Gleitbewegen einer Gleitbacke
(12) Iangs einer Fiihrung (10) mittels eines steu-
ernden Verhéltnismotors (25), wobei die Vorrich-
tung eine orientierbare Halterung (13) fiir Wasser
unter Druck abgebende Diisen aufweist, insbe-
sondere in einer Duschkabine, dadurch gekenn-
zeichnet, daR die Vorrichtung in Kombination fol-
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gendes aufweist: Detektiereinrichtungen (17, 23,
28) zum Detektieren der Position der Gleitbacke
langs der Fihrung, die numerische Daten hin-
sichtlich der Position abgeben, und einen Verglei-
cher (33), um die numerischen Daten mit einem
vorher in einer ersten Speichereinrichtung (31)
gespeicherten ersten Zahlenwert und mit einem
in einer zweiten Speichereinrichtung (32) gespei-
cherten zweiten Zahlenwert zu vergleichen, wo-
bei der Vergleicher die Funktion hat, die Drehung
des Verhaltnismotors umzukehren, wenn die nu-
merische  Ausgangsinformation von den
Detektiereinrichtungen mit einem der beiden vor-
her gespeicherten Zahlenwerte identisch ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dal die erste und die zweite Speiche-
reinrichtung (31, 32) mit dem Ausgang der
Detektiereinrichtung (23) verbunden sind, um bei
Betétigung einer Speicheransteuereinrichtung
(39, 40) den ersten und den zweiten Zahlenwert,
die aus von der Detektiereinrichtung abgegebe-
nen numerischen Daten bestehen, zu speichern.

Vorrichtung nach Anspruch 2, dadurch gekenn-
zeichnet, daBl der erste Zahlenwert in der ersten
Speichereinrichtung (31) bei Betétigung der Spei-
cheransteuereinrichtung (40) wahrend der Dre-
hung des Verhaltnismotors (25) in eine erste
Richtung gespeichert wird, und dall der zweite
Zahlenwert in der zweiten Speichereinrichtung
(32) bei Betdtigung der Speicheransteuereinrich-
tung (40) wahrend der Drehung des Verhéltnis-
motors in eine zweite Richtung gespeichert wird.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, daf die Detektiereinrichtung einen Sen-
sor (23) aufweist, der in Ubereinstimmung mit ei-
ner Scheibe (17) angeordnet ist, die mit dem Ver-
héltnismotor mechanisch verbunden ist und L&-
cher (24) in gleichmaRigen Abstanden um einen
Umfang herum hat, wobei der Sensor mit einem
Vorwarts-Rickwartszahler (28) verbunden ist,
um diesem jedesmal, wenn ein Loch vor dem
Sensor vorbeilauft, einen Zahlimpuls zuzufiihren,
wobei das Ausgangssignal des Zahlers die nume-
rischen Positionsdaten liefert und das Ausgangs-
signal der Detektiereinrichtung bildet, und wobei
die Zahlrichtung des Vorwarts-Riickwartszahlers
durch die Drehrichtung des Verhéltnismotors be-
stimmt ist.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, daR® die Speicheransteuereinrichtung
als Drucktaste (40) ausgelegt ist, die nach MaR-
gabe der Drehrichtung des Verhaltnismotors
wahlweise mit einem Speicherfreigabeeingang
der ersten oder der zweiten Speichereinrichtung
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verbindbar ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dal sie auerdem einen Uberstromde-
tektor (38) aufweist, um den von dem Verhaltnis-
motor aufgenommenen Strom zu detektieren, der
ihn zur Umkehrung seiner Drehrichtung veran-
laBt, wenn dieser Strom einen vorgegebenen
Schwellenwert tiberschreitet.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dal die Gleitbacke (12) mit dem Ver-
héltnismotor (25) iiber ein Antriebsseil mecha-
nisch verbunden ist, das um zwei Seilscheiben
(17) an den Enden der Fiihrung herumgefiihrt ist,
wobei der Verhaltnismotor eine Antriebswelle
hat, die auf eine der Seilscheiben gekeilt ist, um
ein Drehen zu ermdglichen.

Vorrichtung nach den Anspriichen 4 und 7, da-
durch gekennzeichnet, daR die Lochscheibe (17)
aus einer der Seilscheiben besteht.

Revendications

Dispositif pour faire glisser le long d’un guide 10),
au moyen d’un moteur de commande (25), un sa-
bot de guidage (12) comprenantun support orien-
table (13) pour des buses délivrant de I'eau sous
pression, notamment dans un compartiment de
douche, caractérisé en ce qu'il comprend, en
combinaison, un moyen détecteur (17, 23, 28)
destiné a détecter la position du sabot de guidage
sur le guide et fournissant une donnée numérique
de position, et un moyen comparateur (33) pour
comparer cette donnée numérique a une premié-
re valeur numérique préalablement mémorisée
dans une premiére mémoire (31) et & une secon-
de valeur numérique mémorisée dans une secon-
de mémoire (32), ledit moyen comparateur ser-
vant a inverser la rotation du moteur de comman-
de lorsque la donnée numérique délivrée par le
moyen détecteur est identique a I'une des deux
valeurs numériques préalablement mémorisées.

Dispositif selon la revendication 1, caractérisé en
ce que la premiére et la seconde mémoires (31,
32) sont reliées a la sortie dudit moyen détecteur
(23) afin de mémoriser, par l'actionnement d’un
moyen de commande de mémorisation (39, 40),
lesdites premiére et seconde valeurs numériques
consistant en des données numériques délivrées
par ledit moyen détecteur.

Dispositif selon la revendication 2, caractérisé en
ce que la premiére valeur numérique est mémo-
risée dans la premiére mémoire (31) par I'action-
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nement dudit moyen de commande de mémorisa-
tion (40) pendant la rotation du moteur de
commande (25) dans un premier sens, et en ce
que la seconde valeur numérique est mémorisée
dans la seconde mémoire (32) par I'actionnement
du moyen de commande de mémorisation (40)
pendantla rotation du moteur de commande dans
un second sens.

Dispositif selon la revendication 1, caractérisé en
ce que le moyen détecteur comprend un capteur
(23) disposé en correspondance avec une roue
(17), mécaniquement reliée au moteur de
commande et possédant des trous (24) a inter-
valles réguliers sur sa périphérie, ledit capteur
étantrelié a un compteur dans les deux sens (28)
afin de lui transmettre une impulsion de compta-
ge chaque fois qu’un trou passe devant le cap-
teur, la sortie du compteur fournissant ainsiladite
donnée numérique de position et constituant la
sortie du moyen détecteur, le sens de comptage
du compteur dans les deux sens étant commandé
par le sens de rotation du moteur de commande.

Dispositif selon la revendication 3, caractérisé en
ce que le moyen de commande de mémorisation
est réalisé sous la forme d’un bouton (40) qui est
sélectivement relié, selon le sens de rotation du
moteur de commande, a une entrée d’activation
de mémorisation de la premiére ou de la seconde
mémoire.

Dispositif selon la revendication 1, caractérisé en
ce qu’il comprend également un moyen détecteur
de surintensité (38) qui est destiné a détecter le
courant électrique absorbé par le moteur de
commande et qui fait inverser le sens de rotation
du moteur lorsque ledit courant électrique dépas-
se une valeur de seuil prédéterminée.

Dispositif selon la revendication 1, caractérisé en
ce que le sabot de guidage (12) est mécanique-
ment relié au moteur de commande (25) par un
cable d'entrainement qui s’enroule autour de
deux poulies (17) aux extrémités du guide, le mo-
teur de commande possédant un arbre d’entrai-
nement claveté sur une de ces poulies afin de la
faire tourner.

Dispositif selon les revendications 4 et 7, carac-
térisé en ce que la roue perforée (17) est consti-
tuée par I'une desdites poulies.
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