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Description

[0001] The present invention relates to a timer switch
for programming the energization/de-energization time
intervals of relays and the like, according to the pream-
ble of claim 1.

[0002] In the art numerous types of timer or clock
switches are known, it being possible to program said
switches so as to send an energization signal to a relay
controlling higher-capacity electrical equipment at pre-
determined time intervals and vice versa de-energize
the relay itself during other time intervals.

[0003] More particularly, in the art so-called rider
clocks are widely used, these being basically electro-
mechanical timing mechanisms in which the relay ener-
gization signal is maintained during the time period set
by the user via mechanical arms which are referred to
as "riders".

[0004] Basically, raising/lowering the riders causes
energization/de-energization of the relays commanding
the equipment to be controlled.

[0005] Said rider clocks, however, have several draw-
backs including the large number of mechanical parts
such as: riders, levers, drive mechanisms, toothed
wheels and transmission spindles, which are particular-
ly difficult to manufacture, assemble and test since they
require specially designed equipment and moulds as
well as specialized personnel.

[0006] In addition to the above, for obvious cost- and
weight-related reasons, said mechanical parts are
made of plastic which is subject to wear with time, hence
requiring the need for spare-parts warehouses with a
consequent increase in the costs.

[0007] A further limitation of the aforementioned rider
clocks consists in the fact that subdivision of the time
period which can be programmed for energization/
deenergization is limited by their physical dimensions,
thus making it necessary to manufacture many types of
switches with different configurations and sizes accord-
ing to the time period to be programmed, without, how-
ever, the possibility of switching from one programming
period to another unless the type of switch is changed
- something which is not always possible owing to the
different dimensions of the said switches.

[0008] Itis also known of programming devices of the
electronic type which have a certain reduced number of
buttons by means of which it is possible to perform the
desired programming operation. These types of pro-
gramming devices, however, are difficult for the end us-
er to use since the programming sequence must be
learned and no form of physical correlation exists be-
tween the choice of the time periods which one wishes
to program, the programming sequence and the result
obtained. Examples of these types of electronic pro-
gramming devices corresponding to the preamble of
claim 1 are for example described in EP-A-0,563,972
and EP-A-0,141,655.

[0009] The technical problem which is posed, there-
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fore, is that of providing a programmable timer switch,
consisting of a small number of parts, with a low cost
and small dimensions, which allows easy programming
of the operating time and moreover allows one to have
the possibility of programming both whole time periods
and fractions thereof, without the need for further parts
and/or mechanisms.

[0010] W.ithin the scope of said technical problem it is
required moreover that operation of the switch should
be similar to that of conventional switches, being easy
and obvious even for a person who is inexpert and mak-
ing it possible to program whole time intervals and/or
fractions thereof, without the need for structural modifi-
cations of the switch itself.

[0011] These results are obtained by the present in-
vention, which envisages a timer switch for program-
ming the energization/de-energization time intervals of
a relay according to the characteristic of claim 1.
[0012] Further details can be obtained from the fol-
lowing description, with reference to the accompanying
drawings, in which:

Figure 1 shows a plan view of the clock according to
the invention and;
Figure 2 shows a diagrammatic cross-section along

the plane II-Il of Figure 1.

[0013] As shown in the Figures, the timer switch ac-
cording to the invention is composed of a container 1
closed at the bottom by a base-piece 1a which has
mounted on its internal surface a screen 2 providing pro-
tection against electro-magnetic interference; the base-
piece 1a is provided moreover with extensions 2a for
supporting a printed circuit 3b which has incorporated
in its upper surface a liquid-crystal display 3 containing
segments 3a arranged in two concentric rings, as illus-
trated in Figure 1 and for the purposes which will be-
come clear in the description below.

[0014] The liquid-crystal display 3 comprises, config-
ured in a so-called seven-code arrangement, segments
for forming the digits 5a of a digital clock 5 (Fig. 1) which
counts the minutes and a further clock 14 which counts
the days.

[0015] The liquid crystals are protected at the top by
a small pane of glass 4 or similar transparent material
fixed to corresponding seats on the casing 1.

[0016] The upper surface 1c¢ of the casing 1 moreover
has formed in it openings 6 designed to accommodate
buttons 7, 8 and 9 acting on suitable contact zones of a
rigid printed circuit 10 electrically connected to the dig-
ital display 3 by means of a first flexible connecting print-
ed circuit 11 which also has on it a microprocessor 13
which programs the time interval set for energization of
the relay 15.

[0017] In particular the buttons 7 and 8 are used for
programming the hourly period and/or for a fraction
thereof, so as to obtain a programmable time interval
which is as small as possible and increase the program-
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ming possibilties, as will be further described below.
[0018] The buttons 9, on the other hand, are used to
adjust and start the digital clock 5 using techniques and
procedures which are known per se and therefore not
further described and illustrated.

[0019] Ascanbe seenfrom Figure 2, the hour counter
comprises a further flexible printed circuit 12 which is
connected to the relay schematically indicated by 15, for
programmed energization/de-energization thereof.
[0020] The hour counter according to the invention
operates as follows: after starting and adjusting via the
buttons 9 both the digital clock 5 and the day counter
14, programming of the periods for activation of the relay
is performed by pressing the buttons 7 and 8, in partic-
ular:

- if one wishes to activate the relay for a time interval
equal to one hour or multiples of an hour, one press-
es once the button 8 corresponding to the required
number of hours' operation shown on the counter
dial; if, for example, one wishes to energize the re-
lay from 23.00 to 24.00 hours the button 108 is
pressed once and correspondingly all four seg-
ments 103a relating to the prechosen hour light up
so as to display the programming operation per-
formed;

- if, on the other hand, one wishes to activate the re-
lay for periods of half an hour only it is necessary to
distinguish whether the half hour chosen is the first
or second one: correspondingly one presses the
relevant button two or three times, causing the first
two segments or the second two segments, respec-
tively, to light up (Fig. 1, ref. 208; 203 and 308; 303);

- if one wishes to further reduce the period of activa-
tion of the relay, it is necessary to operate also the
button 7, observing the following sequence: after
pressing twice or three times the button 408; 508
relating to the prechosen time interval in order to
determine which half-hour period is to be further
subdivided, the button 408 or 508 itself is kept
pressed and the button 7 is pressed once so as to
activate the relay during the first quarter of an hour
and twice so as to activate the relay during the sec-
ond quarter of an hour; correspondingly only one of
the four segments (Fig. 1, ref. 403;503) correspond-
ing to the programmed hourly period will light up.

[0021] It is therefore obvious how with a timer switch
according to the invention it is possible to reduce the
parts which make up the switch itself, said parts being
moreover substantially subject to rapid wear, and also
increase the precision of the hour count and obtain great
programming flexibility, without the need for structural
modifications of the switch, while maintaining the pro-
gramming simplicity which is typical of electro-mechan-
ical switches.
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[0022] Many variations may be introduced as regards
the manufacture of the parts making up the invention,
without thereby departing from the protective scope of
the present invention as defined in the claims which fol-
low; for example, it is possible to envisage remote con-
trol of the timer switch which can be performed by
means of radio transmission, with conveyed or tele-
phone waves, or "E.l. BUS", it being sufficient in this
case to provide a suitable receiver incorporated in the
switch.

Claims

1. Timer switch for programming the energization/
deenergization time intervals of a relay (15) and the
like, comprising in combination, electronic time
counting means (5, 14) provided with associated
activation and control means (9), electronic means
(13) for programming the enegerization or de-ener-
gization time interval of the relay (15), which means
can be activated by means of associated buttons
(7, 8), electronic means (3, 3a) for displaying said
energization/de-energization time interval pro-
grammed for the relay (15), and means (10, 11) for
electrically connecting said buttons (7, 8) to said
programming means (13) and display means (3),
characterized in that

said activating buttons (8) are perimetrally ar-
ranged around said displaying means (3,3a)

and in that

a specific area of the displaying means corre-
sponds to each button (8) to display the graphic
representation of the energization interval acti-
vated by each button (8).

2. Timer switch according to Claim 1, characterized in
that it comprises at least one further button (7) for
programming the energization/de-energization in-
terval of the relay (15), with a shorter length than
the minimum one activable by said perimetral but-
tons (8).

3. Timer switch according to Claim 1, characterized in
that said electronic programming display means
consist of a digital liquid-crystal display (3) config-
ured in accordance with continuous display seg-
ments and/or sectors (3a) arranged along at least
one circumference.

4. Timer switch according to Claim 1, characterized in
that said programming display segments are ar-
ranged along at least two concentric circumferenc-
es.
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Timer switch according to Claim 1, characterized in
that the minimum programmable time interval is
equal to one hour.

Timer switch according to Claim 1, characterized in
that the minimum programmable time interval is
equal to half an hour.

Timer switch according to Claim 1, characterized in
that the minimum programmable time interval is
equal to a fraction of an hour.

Timer switch according to Claims 1 to 6, character-
ized in that the minimum programmable time inter-
val is equal to an hour fraction equivalent to fifteen
minutes.

Timer switch according to Claim 1, characterized in
that it comprises means for receiving radio, tele-
phone or conveyed wave signals for remote control
of the switch itself.

Timer switch according to Claim 1, characterized in
that said timer is programmable for cycle periods
equal to one day.

Timer switch according to Claim 1, characterized in
that said timer is programmable for cycle periods
equal to one week.

Timer switch according to Claim 1, characterized in
that said timer is programmable for cycle periods
equal to one year.

Patentanspriiche

1.

Zeitgeberschalter zum Programmieren der Erre-
gungs-/Abschalt-Zeitintervalle eines Relais (15)
und dergleichen, umfassend in Kombination: eine
elektronische Zeitzahleinrichtung (5, 14) mit einer
zugehdrigen Aktivierungs- und Steuereinrichtung
(9), eine elektronische Einrichtung (13) zum Pro-
grammieren des Erregungs- oder Abschalt-Zeitin-
tervalls des Relais (15), die sich mittels zugehériger
Tasten (7, 8) aktivieren IaBt, eine elektronische Ein-
richtung (3, 3a) zum Anzeigen des fur das Relais
(15) programmierten Erregungs-/Abschalt-Zeitin-
tervalls, und eine Einrichtung (10, 11) zum elektri-
schen Verbinden der Tasten (7, 8) mit der Program-
miereinrichtung (13) und der Anzeigeeinrichtung
(3), dadurch gekennzeichnet, daf3 die Akiivie-
rungstasten (8) uber den Umfang um die Anzeige-
einrichtung (3, 3a) herum angeordnet sind, und daf3
ein spezifischer Bereich der Anzeigeeinrichtung der
jeweiligen Taste (8) entspricht, um die graphische
Darstellung des von der jeweiligen Taste (8) akli-
vierten Erregungsintervalls darzustellen.
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2.

10.

11.

12.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daBB er mindestens eine weitere Ta-
ste (7) zum Programmieren des Erregungs/Ab-
schalt-Intervalls des Relais (15) mit einer kiirzeren
Lange als die kleinste, von den Umfangstasten (8)
aktivierbare Lange aufweist.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, dafB3 die elekironische Program-
mier-Anzeigeeinrichtung aus einer digitalen Flis-
sigkristallanzeige (3) besteht, die gemaf durchgan-
gigen Anzeigesegmenten und/oder Sektoren (3a)
entlang mindestens eines Umfangs konfiguriert
sind.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daf3 die Programmier-Anzeigeseg-
mente entlang mindestens zweier konzentrischer
Umfange angeordnet sind.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daf3 das kleinste programmierbare
Zeitintervall einer Stunde entspricht.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daf3 das kleinste programmierbare
Zeitintervall einer halben Stunde entspricht.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daf3 das kleinste programmierbare
Zeitintervall einem Bruchteil einer Stunde ent-
spricht.

Zeitgeberschalter nach einem der Anspriche 1 bis
6, dadurch gekennzeichnet, da3 das kleinste pro-
grammierbare Zeitintervall einem Stundenbruchteil
entsprechend 15 Minuten entspricht.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daf3 er Mittel zum Empfangen von
Funk-, Telefon- oder gefihrten Wellensignalen fir
die Fernsteuerung des Schalters selbst aufweist.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daB3 der Zeitgeber fir Zyklen-Zeit-
spannen von einem Tag programmierbar ist.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daB3 der Zeitgeber fir Zyklen-Zeit-
spannen entsprechend einer Woche programmier-
bar ist.

Zeitgeberschalter nach Anspruch 1, dadurch ge-
kennzeichnet, daB3 der Zeitgeber fir Zyklen-Zeit-
spannen von einem Jahr programmierbar ist.
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Revendications

Commutateur de temporisateur destiné a program-
mer les intervalles de temps d'excitation/de désex-
citation d'un relais (15) et analogues, comprenant,
en combinaison, un moyen électronique de comp-
tage de temps (5, 14) muni d'un moyen d'activation
et de commande associé (9), un moyen électroni-
que (13) destiné a programmer l'intervalle de temps
d'excitation ou de désexcitation du relais (15), le-
quel moyen peut étre activé a l'aide de boutons as-
socCiés (7, 8), un moyen électronique (3, 3a) destiné
a afficher ledit intervalle de temps d'excitation/de
désexcitation programmé pour le relais (15) et un
moyen (10, 11) destiné a relier électriquement les-
dits boutons (7, 8) auxdits moyen de programma-
tion (13) et moyen d'affichage (3),
caractérisé en ce que

lesdits boutons d'activation (8) sont agencés
périphériquement autour dudit moyen d'affi-
chage (83, 3a),

et en ce que

une zone spécifique du moyen d'affichage cor-
respond a chaque bouton (8) afin d'afficher la
représentation graphique de l'intervalle d'exci-
tation activé par chaque bouton (8).

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce qu'il comprend au moins
un autre bouton (7) pour programmer lintervalle
d'excitation/de désexcitation du relais (15), avec
une durée plus courte que la durée minimum qui
peut étre activée par lesdits boutons périphériques

(8).

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que ledit moyen électroni-
que d'affichage de la programmation est constitué
d'un dispositif d'affichage a cristaux liquides numé-
rique (3) configuré conformément & des segments
et/ou secteurs (3a) d'affichage permanent, agencés
le long d'au moins une circonférence.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que lesdits segments d'af-
fichage de la programmation sont agencés le long
d'au moins deux circonférences concentriques.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que l'intervalle de temps
programmable minimum est égal & une heure.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que l'intervalle de temps
programmable minimum est égal a une demi-heure.
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7.

10.

11.

12.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que l'intervalle de temps
programmable minimum est égal a une fraction
d'une heure.

Commutateur de temporisateur selon les revendi-
cations 1 a 6, caractérisé en ce que l'intervalle de
temps programmable minimum est égal & une frac-
tion d'heure équivalente & quinze minutes.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce qu'il comprend un moyen
de réception de signaux radio, téléphoniques ou a
onde guidée, en vue de la commande a distance du
commutateur en lui-méme.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que ledit temporisateur est
programmable pour des périodes de cycle égales
aun jour.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que ledit temporisateur est
programmable pour des périodes de cycle égales
& une semaine.

Commutateur de temporisateur selon la revendica-
tion 1, caractérisé en ce que ledit temporisateur est
programmable pour des périodes de cycle égales
& une année.
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