CLAIMS 1. A tinepiece having an anal og display exhibiting at | east two
sel ect abl e operating nodes, a first referred to as tine node and a second
referred to as non-tine node, and conprising at |east one hours hand (h)
ahd one mnutes 5 hand (m: capabl e of being independently actuated by noto
means (18, 20), electronic managenent ngans (22) for said nodes of :
operation and [err] a control, organ capable of operating [err] said
managenment nmeanJNALCE aCMEPTECH TNCLUBLNG! MEANSUHOR SIGNHELLI®ENS for
signalling entry 1nto 1 the non:jl 311, operation, [err] and acting
at | east upon entry into this er-at+ohn, wherein said visual
signalling nmeans, [err] are forned by said hours (h) and m nutes (n) hands,
[err] 2. A timepiece according to claim1l, characterized 20 in that said
[err] displ acen&ﬁ‘? HHSS§ Fadknven tidrc ospheerns otadt | amabdghet hikepdecen a
sanme angul gncdivgealy f8ans ef ; ' | ccording to J[err]
claim1l, character?zedi|1t?éu§%§ﬁ%%lﬁ€§rﬁ %%#¥$?93$§%F%6enent bei ng nmade
for a : '

More specifically, the present invention refers Eo
a timepiece having several operating modes of the type
described in the patent application CH 03031/900 (US sn
07/761 232). ‘

The timepiece described in this document includes-
effectively, in addition to the normal operating mode,
referred to as the time opefating mode since furnishing
the hour .and the minute,..an additional mode which can be
actuated by the user by a manipulation on the stem. Such
'operating mode enables effecting an adjustment of the hﬁnds
in a temporal X reference position differént from ° the

standard reference in which both hours and minutes hands
are superposed at noon. ' '

Such operating mode referred to as the temporal refer-
ence adjustment mode enables fixing the temporal reference
position marking the zero-hour, zero-minute opposite
any mark whatsoever on the dial. Thus one can, for example,
transform a standard timepiece such as a watch into a watch
for left handed persons, that is to say, with the time

 setting crown at the left and no longer at the right.

This operating mode must however be practised with
care since it is understood that the adjustment from a
new temporal reference position completely modifies the
time information provided. by the hands. .

For this reason, it appears necessary,ta provide'sfgn-
alling means capable of alerting the user at a chosen moment
in a judicious manner in order that he may avoid effecting



conplete rotation of both [err] hands-at the sane angUIar speed [err] 35

Terr] said hours and m nutes hands nmaintaining a relative predeterm ned
position during said rotation. -2- 4. A tinmepiece according to claim
~ 4, characterized in that said [err] displacenent being made for a

conplete rotation of [err] [err] 5 A ?iWEpiece according to any of the
preceding 10 clains, characterized in that [err] [err] 15 said conplete
rotation of both hands is achieved after they have been brought into an
initial tenporal reference position. [err] 6. A tinmepiece according to
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reffered t signa regls coupl ed to said nanagenent neans
(22)" and r@ﬁpfﬁélﬁmﬁep;ece, nor znqrea31ng ltS price.

Thus, the present invention has as purpose to provide
a timepiece presenting several operating modes such as
an adjustﬁent mode for a temporal reference and including
efficient signalling means, but of the most simple concept-
ion and as little burdensome as possible.

The present invention thus has as objective a timepiece
having an analog display exhibiting at least two selectable
operating modes, a first referred to as time mode and a
second referred to as non-time mode, and comprising at
least one hours hand and one minutes hand capable of
being independently actuated by motor means, electronic
management means for said modes of operation and an extern-
al control organ capable of operating on said management
means, characterized in that it includes visual means for
signalling entry into the non-time mode of operation, such
éignalling means, which are formed by said hours and min-~
utes hands, acting in an automatic and systematic fashion’
at least upon entry into the non-time operating mode.

According to another characteristic, the signalling
means consist of a complete rotation of at least one hand.

More specifically, the signalling “means consist of
a compléte rotation of at least one hand after the latter
has been brought back into an initial temporal reference

position.

It will be further specified that the signalling means
consist of a simultaneous rotation of both hours and minutes
hands at the same speed in a constant relative position.

In a preferred' manner, the signalling means consist



containing two values Rm and Rh respectively representative of two nunbers
necessary for the conplete rotation of both the hours (h) and m nutes (m
hands, both such val ues Rm and Rh being equal to 60. 30 3 of a
rotation of the hours and mnutes hands in a superposed
configuration of said hands after. 3hey have been brought. back into
such configuration in the initial tenporal reference position. To this

. effect, the invention includes at |east one register called the signalling

register .C(?flplgd LS LBy e-ofmrghgeaq_?,ug%lc'gr{degiqgtnt%rteisncIlﬁglidr%g nvaI ue
representalive of a nunber necessary for the conplete rotation o at ¥ east
one hand. SRPRFPeIRE adRfiguratian £f asaideshapdsheaftrenttihey whaveappear

upon readb@én t beodghai Itidesakbpiduh V‘Bbﬁbi?&fé@ﬂ‘@m &%detmviiﬁqtﬁgfl.erence
to the attached avmém s which are given sol elyby way of exanple and™in
which : - tempO¥R: L4 %ﬁ%/%e iBPIHeL 4By m of a schematic bl ock

To this effect, the invention includes at least one
register called the signalling register coupled to manage-
ment means, such register including a value representative
of a number necessary for the complete rotation of at least
one hand.

_Other characteristics and advantagées of the invention
will appear upon reading,ﬁhe detailed description which
follows, made having reference to the attached drawings
which are given solely by way of example and in which :

- Figufe 1 shows in the form of a schematic block |
a timepiece which constitutes an embodiment of the present
invention; '

- figure 2 shows the different stages of operation
of the timepiece shown on figure 1; _

- figure 3 is a flow chart of the operation of
the invention, and

- figure 4 is a schematic of the three position
counters shown on figure 1. ’

There has been shown on figure 1, in the form of a
schematic block, a timepiece constituting one embodiment
of the present invention. Such timepiece combrises in
series a quartz oscillator 2, a divider chain 4 furnishing
a signal at 1 Hz, a seconds counter 6 furnishing a minutes
Siqnal and forming in particular a digital indicator of
the position of the seconds hand (not shown) and a counter



a-tinmepi ece which constitutes an enbodi nrent of the present invention; -
figure 2 shows the different stages of operation of the tinepiece shown on
figure 1; - figure 3 is a flow chart of the operation of the invention,
ahd - figure 4 is a schematic of the three position counters shown on
figure 1. There has been shown on figuwel, in the formof a schematic

bl ock, a tinmepiece constituting one enbodinent of the present invention.
Such tinmepiece conprises in series a quartz oscillator 2, a divider
chain 4 furdi blalsugaé.lgl gfrai'mmg 1 aHzdigis&L oid icuwdier o8 frHdi %@sqglgn

m nut es si f articular a-digital i-ndicator
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position o he secon Mot shown) and a counter _4- 8 basical | y
formng a digital indicator of the position of the mnutes hand m The

ti mepi ece accor did dighdi®den | ugLher .c es_a_di vi der
twel ve referenced 10, retgg'el Vi ‘é%%ﬁ"&'ln% EE Ehe2HbE nt"g furgher Compr-
ises a divider by twelve referenced 10, receiving the output

signal of the seconds counter 6, and a counter 12 .referred
to as the h'our_s counter, forming a digital indicator of
the position of the hours hand h.

The hours counter 12, the input of which is coupled
to the output of divider 10, receives from this latter
information every twelve minutes. Counters 6, 8 and 12
are counters by sixty the mode of operation of which is
shown schematically on figure 4 .

As is seen on this figure, the pulses serving for
incrementation (INC) are received by the counters 6, 8,
12 from the up 'side (to the left on the figure). Such
-successive pulses are counted by a binary counter 40 with
at least a six bit capacity which they increment. -Such
counter 40 is coupled to a divider by sixty referenced
42 which furnishes the output pulses and which initializes
the counter 40 every sixty pulses (Reset).

As will be understood hereinafter, counters 8 and
12 define respectively, in the normal operating mode, the
angular position of the minutes hand m .and hours hand h
on the dial of the timepiece relative to the temporal r:eferj
ence position. The timepiece described here not inclﬁding.
a seconds hand, the seconds counter 6 serves solely to
furnish 'a minutes signal and to increment the other counters
8, 12. '

The timepiece accordmg to the invention is further-
more prov:.ded with two motors 18 and 20 respectively contr- .
olled by power circuits 14 ‘and 16 in order to drive
respectively the minutes hand m and the hours hand h



signal of the seconds counter 6, and a counter 12 referred to as the hours

counter, formng a digital indicator of the position of the hours hand h.

The hours counter 12, the input of which is coupled to the output of

i vider 10, receives fromthis latter information every twelve m nutes.

- Counters 6, 8 and 12 are counters by gixty t he node of operation of which
I's shown schematically on figure 4. As i's seen on this figure, the pulses

serving for incrementation (INC) are received by the counters 6, 8, 12 from

the up side_. .(tot | eft. _on.the fjaure). Such cessiv ul ses e
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and 12 define respectively, in the normal operating node, the angul ar

position of therRandeanfandnt 820 thelmbtdddd dhdyddiddy Bf hd res-

ti mepiece relative to thé tenporal refer- enc, sition. The_ tinepiece
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solely to fuetesisa dlifuddis wnpal, andig opapeieutat Fhomotdiy IGEUHES
EP-0 393 605, horological movements comprising several
motors capable of independently driving the hands display-

ing minutes and hours.

To facilitate understanding of the invention, it will
be here specified only that.motors 18 and 20 and their
associated gear trains are adapted to cause the minutes
and hours hands to advance through a step of one sixtieth:
of a revolution upon reception of a control pulse from
the power circuits 14 and 16. |

This is why in the normal operating mode, counter
8 shows in a binary form a value comprised between 0 and
59 (with initialization at 60) - directly representative
of the angulaf position of the minutes hand m.

The hours hand h being also capable of displacement
through a sixtieth of a revolution per step at each pulse,
it passes from one hours mark to another in five steps
at the rate of one step every twelve minutes, thanks to
the divider by 12 referenced 10. Thus, counter 12 records,
in the normal operating mode, each displacement of the
hours hand h and includes in a binary form a value comprised
between 0 and 59 (with initialization at 60) directly repr-
esentative of the ahgular position of the hours hand h.

The elements of the timepiece shown on the schematic
block of figure 1 which have just been described, explain
the operation of such timepiece as far as concerns the
normal time display. '



8, 12. The tinepiece according to the invention is further- nore provided
with two notors 18 and 20 respectively contr- olled by power circuits 14
and 16 in order to drive respectively the mnutes hand mand the hours
kand h *  (figure 2). Circuits 14 and 16 receive, in the normal operating
node, the pul ses applied respectively to the inputs of the m nutes counter
8 and hours counter 12. The arrangenéﬁ@ of the notors and gearing of the
pres- ent invention will not be described here. Effectively, there is

already knownas bHnPad ! SHbal oif Ofiddie IPCURRY Efndbicdd 2803.a4
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and 16. zero of the position of the minutes hand and to the zero
of the position of the hours hand in an additional operating
mode referred to as the non-time operating mode or
a&justment mode for the temporal reference. '

Such electronic management means or adjustmenﬁ means
22 include inputs MN and H in order to receive the contents
of the minutes counter 8 and hours counter 12, an actuation
input EN and an input D for data of displacement of the

' hands forward and backwards. ' .

~ The signals applied onto the inputs EN and D are
furnished by an interpretation circuit 24 capable of
interpreting .ahd furnishing information relative to the
position and to the displacement (sense and speed) of the
control stem (not shown). The operation of the control
stem and of the interpretation circuit 24 are already known
‘from document EP-0 175 961 and consequently will not be
described here in detail.

The electronic management means 22 also include two
outputs Mmn and Mh in order to deliver pulses to motors
18 and 20 and a control output C in order to manage the
state of the two switches 26, 28 placed at the input of
the power circuits 14, 16 and arranged to transmit thereto
either pulses applied onto the inputs of the position.
counters of the minutes hand 8 and hours hand 12 when such
switches are in a first position referenced a, or the pulses
delivered by the electronic management means 22 when these
same switches are in a second position referenced b. -

The electronic management means can be advantééeousiy
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The . electronic management means 22 are furthermore

~advantageously associated with two registers for"hours

29 and minutes 27, including respectively two numbers
Rh and Rmn, in binary form, which, in a preferred
embodiment, are chosen to be equal.

In the normal time display mode, the eleétronic manage-
ment means 22 are inactive and motors 18, 20 receive éulses
applied to ‘the inputs of the position counters for the
minutes hand 8 and hours hand 12.

Actuation of the electronic management means 22 is -

obtained, for “example, by a special manipulation of the
control stem which brings about the emission by the inter-
pretation circuit 24 of an actuation signal towards the
input EN of the management means 22.

The management means 22 then execute successively
in the new dperating mode an initialization phase, an alert-
ing phase, an adjustment phase, possibly an additional
alert phase, theq a display phase.

Initialization Phase
The watch being in its normal operational mode corres-

ponding to the standard display of time (illustrated by
step A), the initialization function is actuated, for

'-example by pushing on the stem with pressure maintained

during a predetermined time (step B).

The displacement of the stem brings about eﬁisSion



means 22, referred to as adjustment neans, enabling in the
application as described to nodify. the tenporal reference position
correspondi ng by definition to the zero of the position of the mnutes hand
and to the zero of the position of the hours hand in an additi onal
operating node referred to as the non-tigne operating node or adjustnent
node for the tenporal reference. Such el ectronic managenent neans or

adj ust mrent means 22 include inputs MN and Hin order to receive the

contents oby thfhem ﬂuteﬁpf@twtﬂén8 ﬁ&d:deiJf 34CcoiigRirel 21 ). aRfacs U%tllgg,gll nput
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el ectroni ¢ managenent™nmeans 22 al so i nclude two outputs Mm and M in order
to deliver pulses to notors 18 and 20 and a control output Cin order to

manage the Simultaneously, the electronic management means 22
read the contents of cgunters 8 and 12 in order to know
the respective positions of the minutes m and hours h hands.

The electronic management means 22 then emit, -in a
preferred embodiment, the number of pulses required on
outputs Mmn and Mh in order to bring back hands m and h,
via power circuits 14, 16 and motors 18, 20, into the
temporal reference position previously defined, that is
to'say, that they would have if the contents of counters:
8 and 12 were equal to zero (this does not affect operatlon
of counters 6, 8 and 12).

~In ‘another embodiment, solely one of the hands is
displaced and this by emitting a signal at one only of
the outputs Mmn or Mh, the other hand remaining fixed in
position.

Alerting Phase

In. order to draw the attention of the user to the
entry into this operational mode and 'in order to signal
the actuation of the lnltlallzatlon, the electronié manage-
ment means 22 take the contents (values Rmn and Rh) from
the registef or registers 27 and 29 and emit, as always,
at outputs Mmn and Mh, the number of pulses corresponding
to number Rmn and/or Rh contained, in binary form in the
register or registers 27, 29. ' ' '

Such pulses are received by motors 18 and 20 via the



state of the two switches 26, 28 placed at the input of the power. circuits
14, 16 and arranged to transmt thereto either pulses applied onto the

i nputs of the position counters of the minutes hand 8 and hours hand 12
when such switches are in a first position referenced a, or the pul ses
del'ivered by the el ectroni c managenent- reans 22 when t hese sanme switches
are in a second position referenced b. The el ectroni c managenent neans can
be advant agewes| gircuifs phoanded6i.n The hombert Rmni anhdgRh ebrtaicidd
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one revolution’o e la in order return to their

predetermined temporal reference position.

In the case in which the predetermined temporal
reference position corresponds to a configuration in which
the hands are superposed, the concomitant rotation of the
hands is brought about. under such superposed form.

It is understandable thus that the user is warned .
in a very simple manner of the entry into the operational
mode corresponding to the definition of a new temporal
reference position, the operation of which will be explain-
ed hereinafter. '

There has thus been furnished visual signalling meéns
formed by the hours and minutes hands themselves, such
means acting in an automatic and systematic fashion
immediatel? at the time of entry into the present non-time
operating mode. |

It will also be understood that in another embodiment
in which only one of registers 27 or 29 is taken into
accdunt and in which solely the corresponding hand is dis-
placed, such signalling means consist in one complete
rotation of at least one hand after the latter has been
brought back into its initial ‘temporal reference position.

In the preferred embodiment in which the hands are-
both solicited, the signalling means consist in a simultan-
eous rotation of both hours and minutes hands at the same
speed, in a constant relative angular position, for example
in superposition.



pent neans 22 are inactive and notors 18, 20 receive pulses applied to the
I nputs of the position counters for the mnutes hand 8 and hours hand 12.

for exanpl e,
by a spécial manipulation of the control stem which brings about the

Actuation of the el ectronic nanagenent neans 22 is obtained,

em ssion by the inter- pretation circuiX0 24 of an actuation signa

the input EN of the nmanagenent neans 22. The mnanagenent neans 22
execute successively in the new operating node an initialization phase,
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manner an important change in the display of time.

Adjustment Phase

Conforming to the application described and continuing

with reference to document CH 03031/90-0 (US sn 07/761

232) mentioned hereinabove, the user defines in such phase
the new temporal reference position in 'marking by means
of the hours h and minutes m hands, the chosen position
for such new temporal reference. The displacement of the
hands is controlled by the control stem, the movement of
the latter being interpreted by the circuit 24 which sends
corresponding pulses to input D of the management or adjust-
ment means 22 which, in turn, emit on outputs Mmn and Mh

control pulses towards motors 18 and 20.

Preferably, in this phase, the hands remain constantly
superposed. In other words, the management means 22 or
the user send the same pulses towards both motors 18 and
20. This enables the user to better take into account

" that the timepiece is in the adjustment mode.

As is well understood and as mentioned heréinbefore,

it is also possible to form the management or adjustment

means 22 in a manner such that one only of the hands is

used in order to indicate the temporal reference position.

There can also be chosen a different temporal reference

position for the minutes hand and for the hours hand.
For example, with six o'clock (or eighteen hundred) as

temporal reference position, the hands are exactly opposite

one another.
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towards i nput EN of the el ectronic managenent neans 22. The

el ectroni c. nanagenment nmeans 22 then enit a signal at their output Cin
order to place switches 26 and 28 into state b. Sinmultaneously, the

el ectroni ¢ managenent neans 22 read the contents of counters 8 and 12 in
order to know the respective positions Xf the m nutes mand hours h hands.
The el ectroni c managenent neans 22 then emt, in a preferred enbodinent,
the nunber of pulses required on outputs Mm and Mh in order to bring
back hands mand h, via power circuits 14, 16 and notors 18, 20, into

t he tenporsl rggeﬁénce position previously defined, that is to say, that

t hey woul contents of counters 8 and 12 were equal to zero
(this does not affect oqperation of counters 6, 8 and 12). In anot her
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of the initTtalization, the electronic man %
" ment means 22 then read the contents of the minutes 8 and

hours counters 12 which define the -present time and emit
tne'corresponding number of pulses towards motors 13 and
20 in order to displace the hands from the reference
position towards the display position of current time.

The adjustment example which follows illustrates the
operation of the timepiece according to the invention.

on figure 2, there has been shown at step A a time-
piece here forming . a wristwatch intended to be worn on
the left wrist. The control stem is thus at the right.
The dial is provided with four different indices at 12 .
o*clock, 3 o'clock, 6 o'clock and 9 o'‘clock. The minutes
and hours hands each maﬁe sixty steps per rotation of the
dial.

In a known manner, noon and midnight are marked by
the superposition of the hands at 12 o'clock. This position
is chosen as temporal reference. Current time is thus
10 hours 11 minutes. The contents CPmn of the minutes

counter is thus equal to 11, and the contents CP,, of the

) H
hours counter is 50.

wWhen the user passes into the adjustment mode as shown
at step B, both hands are displaced until found in the
temporal reference position (initialization phase) They
are then superposed at 12 o'clock.

Next, and in conformity with the invention, as shown
at step C, the alert phase comes into operation in an autom-



nment means 22 take the contents (values Rm and Rh) fromthe register or
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27 and 29 and enit, as always, at outputs Mm and M, the nunber
correspondi ng to nunber Rm and/or Rh contained, in binary form
in the register or registers 27, 29. Such pul ses are received by notors 18

-9- power circuits~142afd 16. The nunbers Rm and Rh
In registers 27 and 29 bei ng advant ageously both equal to 60,
m nut es -hands, in a preferred enbodi nent, are both displ aced
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The two hands h and m then effect a complete rotation
preferably at high speed, in a superposed configuration
in order to warn . the user of entry into. this operational
mode which here is a non-time operational mode. At the
end of this rotation, they are found again in their temporal
reference position, which has not yet changed (step D).

The user next defines (step E) the new position desired
for the temporal reference, in marking such position with
the hands (adjustment phase) with the help of a manual
operation on the crown. '

As is seen, the new position of the temporal reference
is chosen by the user to be at 6 o'clock.

This signifies that, at noon or at midnight, the hands
will henceforth, in the normal time display mode, be in
the position shown in this step.

The user then leaves the adjustmeht. mode. At this
moment, the management means 22 displaces the hands (display
phase) in order that they display the present time in tak-
ing into account the new position of the temporal reference
by advancing each hand through a number of steps equal
to the contents of the corresponding counter (step F).

In another embodiment, an alert phase is ‘put into
operation before return to the current time display in
order to warn the user that he. has left the adjustement
mode. ' ' '

It musf be noted that during the entire adjustment

t or al
sition, In the case in “hi§2 t he rg&gter I ned tenpo?af%IEQ
REET YN CoPPBRBBAARE: FegnEo id&?éﬁﬁ TH-Sthi 2hCPRESERAB ~ar e
super posedind heumiser oof t pulsedt cidxen 607) tthembtads 18 Ghdugbt. about under
such superposed form It is understandable thus that the user is warned



I.n a very sinple-manner of the entry into the operational node
corresponding to the definition of a new tenporal reference position, the
operation of which will be explain- ed hereinafter. There has thus been
f'ur ni shed vi sual signalling neans formed by the hours and m nutes hands

t hensel ves, such neans acting in an l3auromatic and systematic fashion
I mredi ately at the tine of entry into the present non-tine operating node.

It will al speratiotgr theoddudtierisn cuiitre etddsk nEdtma DL hisbramdyeae of
registers 27 or, 29.Ls_taken into_,account and.in which_sole t he .
correspondi%Wg %‘T’ldtf'tgedﬁg-seplsa?ce%}?a%ugﬁesinéwgﬁri n nﬁﬁﬁgscbﬁsi”&’t""l% e
conpl et e rdisatriegesfacyt teasdvames hbhd hands tise dalt treecdmsabicgn dpgiight
back into i LOLti orad. er itio n erre
enbodi ment tltcls’l %ﬂ%ct@h‘%ﬁ%nq@ a?ggbogﬁ sol i ci %{éd%ht%ebégg%’giﬁ%né’fned%
consi st i nagjsisameninopesasipvtati on of both hours and minutes hands at the
sane speed, in a constant relative angular position, for exanple in
super posi tion. ) ' o
The wristwatch can now be worn on the right wrist
with the control stem at the left. The adjustment of the
temporal reference position permits having both hands super-

posed when it is noon or midnight.

In the embodiment described hereinabove, the temporal
reference is indicated in the adjustment phase by the pos-.
ition of the superposed hands-which is also their position
during a rapid displacement through 360°, in the alert
phase. It is clear that in order to be able to superpose
the hands and displace them together, the timgpiece movement
must include two independent motors; one for each hand.

In the case of a single motor for driving both hahds,
the position of a predetermined hand can be used in order
to indicate the temporal reference position. In order
to adjust such  temporal reference, it is necessary, as
is well understood, to have available a declutching system
in order to interrupt the kinematic coupling between the -
two hands, at least during the display phase. This cén
be easily obtained by coupling a wheel in the ‘kinematic
chain to the control stem.

In an advantageous manner, the adjustment means may
be providéd with a table containing a limited number of
authorized positions for the temporal reference. Such
table is pfeferably filled in the factory by the timepiece
designer. ' .

Specifically, it can be obligatory that the possible
positions are the four positions which in a normal watch
indicate 3 o'clock, 6 o'clock, 9 o'clock and 12 o'clock.



- 10 - Such signalling nmeans are advantageously applied for the indication
of entry into an operational node such as changing of the tenporal

reference since the specific novenent, of the tine-disptaying fiands through
a conplete rotation and in the same sense indicate in a ver nner
an inportant change in the display of tine. Adj ust m&@mﬁng to
-the application described and conti nuénhdwkt h refer

03031/90-0 (US sn--07/761 232) nentioned herei nabove, the user defines in
such phase &}_}&Fgfw tenporal reference position in-marking by neans of the

hours h an es mhands, the chosen position for such new tenporal
reference. The di splacenent of the hands is controlled by the control stem

the movenent of the |at maepféé@ nakAne e4ed sbw 1le &i%ﬁl‘é% 2knaiii ¢l ngends

correspondin ulses to i of the managenent_"or a ment nearfs 22
whi GheTin 18PN 1aRET GNP CURIRREANK SREZARLEBN My &8 LEBharasorsad s 18
and 20. Preterabl y:,:.menmbhesaﬁﬁaae,sédtmmaﬂ“dsefﬁémlﬂoCQQShaﬁt-*t!méu%EQOSGd

oo b ok pohbE SERRISEE LT 05 084 NEadi Sl ERRa! Boe"AlRuR o

account hand (m) capable of being independently actuated by motor
means | 18, 20), electronic management means (22) for said
modes of operation and an external control organ capable
of operating on said management means, characterized in
that it includes visual means for signalling entry into
the non-time mode of ~operation, such signalling means,
which are formed by said hours (h) and minutes (m) hands,
acting in an automatic and systematic fashion at least
upon entry into the non-time operating mode.

2. Timepiece .according to claim 1, characterized
in that said éignalling means consist of a complete rotation
of at least one hand.

3. Timepiece accordihg to claim 1 or 2, character-
ized in that said signalling means consist of a complete
rotation of at least one hand after the latter has been
brought back into an initial temporal reference position.

4, Timepiece according to any of claims 1 to 3',
characterized in that said signalling means consist of
a simultaneous rotation of both the hours (h) and minutes
(m) hands at the same speed in a constant relative position.

5. Timepiece according to claim 4, characterized
in that said signalling means consist of a rotation of
the hours (h) and minutes (m) hands in a superposéd config-
uration of such hands after they have been brought back

into such configuration in the initial temporal reference
position. /""’”’—ﬂ'
eet Has Been Replaced

\\\l\l\\ L T



t.hat the timepiece is in the adjustnent node. As is well understood and as

nment i oned hereinbefore, it is also possible to for
adj ust mrent means 22 in a nmanner such that one only of the hands i s used

order to indicate the tenporal reference position. mﬁm |! l!H chosen'
a different tenporal reference position for the mnd t he
hours hand. For exanple, with six o' ¢t dck {or eight een hundred) as tenporal
" reference position, the hands are exactly opposi te one another. Di spl ay

Phase Wen user mar ked Si New RoS tion for
t empor al ref e?énc he I%@%’Se?%eagﬁ ?r‘ iE‘FmaaLenyby t) ?’&?’é’pﬁﬂ ation
of the contiskimst emhaﬁrﬁmtrmmmpi rent thaanleZ J.tnlq:é.lmdleesadathelea)ater&ﬁe of

the mi nut ege8; 30z Nques oYt epgelzauhivch £oftne WoenRiesglt Jddiand em

t he correspo g nber of pulses towards notors
di spl ace tReunipdsterBhetRrnagererhcreansi (3D 1WAl eainten mra;amsutuon

of current jhymy Jdheuadingsd,"eRh expFRs8ntAtERefl Jf S nlinbast r@é@éséikey

for the complete rotat:.on of at least one hand.

7. Timepiece according to claim 6, characterized
in that the value Rmn, Rh is equal to 60.

8. T imepiece according to any of the preceding
claims, characterized in .that it includes two registers
{26, 29) referred to as signalling registers, coupled to
said management means (22) and respectively containing
" two values Rmn and Rh representative of two numbers necess-
ary for the complete rotation .of both the hours (h) and
minutes'(g) hands, both such values Rmn and Rh being equal
to 60.

/ X

heet Has Been Re‘laced

T



operation of the tinepiece according to the invention. On figure 2, there
has been shown at step A a tinme- piece here formng a wistwatch intended
to be worn on the left wist. The control stemis thus at the right. The
di*al is provided wth four different indices at 12 o' clock, 3 o'clock, 6
o' clock and 9 o' clock. The m nutes and hours hands each nake sixty steps

per- rotation of the dial. In a known manner, noon and m dni ght are marked
by the superposition of the hands at 12 o'clock. This position is chosen
as tenporal reference. Current time is thus 10 hours 11 m nutes.

The contents CPmm of the m nutes counter1!$.thus equal to-11, and the
contents CPH of the hours counter is 50 Wién the user passes into the .

adj ust rent: node as shown at step B, both hands are displaced until found in
the tenporal reference position (initialization phase). They are then
superposed at 12 o'clock. Next, and in conformty with the invention, as
shown at step C, the alert phase cones into operation in an autom . -
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-+«12 - atic manner by the signalling neans. The values Rm and Rh from
registers 27 and 29 are taken into account by the el ectroni c managenent
means 22 which furnish a correspond- ing nunber of pulses (here 60) to
notors 18 and 20. The two hands h and mthen effect a conplete rotation
preferably at high speed, in a superposed configuration in order to warn
the user of entry into this operational node which here is a non-tine
oper ati onal node. At the end of this rotation, they are found again in
their tenporal reference position, mhich{yﬁ not yet changed (step D). The
user next defines (step E) the new positidn desired for the tenporal
reference, in marking such position with the hands (adjustnent phase) with
the help of a mang@ Eg eration on the crown. As is B t he neyv position
of the tenporal r é} ce is chosen by the user to NP 0'C k. This
signifies that, at noon or at mdnight, the hands /" in the
normal tine display node, be in the position qpo
t hen | eaves the adjustnment node. At this nonent
di spl aces the hands (display phase) in order that
time in tak-

MODE 2

INITIALIZATION

" ALERTING

END OF ALERTING

~ ADJUSTMENT

e

RETURN TO MODE 1

Fig. 2



l#g into account the new position of the tenporal reference by advancing
each hand t hrough a nunber of steps equal to the contents of the
correspondi ng counter (step F). In another enbodiment, an alert phase is
put into operation before return to the current tine dISp| ay in order to
warn the user that he has left the adjustenent node. It nust be noted that
during the entire adjustnent - 13 - operation, the counters continue to .
be normally incremented by the tinme base so that the nunber of steps by
which it is necessary to advance the hands3ﬁ% not necessarily equal to the
contents of the counters at the beginning of the adjustnment operation. The
wristwatch can now be worn on the right wist with the control stemat the
left. The adjustnent of the te ef erence position pernits having
bot h hands super- posed when bt oon or mdnighty In the enbodi nent
descri bed herei nabove, gt ' yndi cated in the

adj ust ment phase by the -p@iace swah:hes 26 and 28

info sfate b _
—Read the position of the MN

and H hands in counters 8and 12 \ Ini Ini tialization
—Bring the hands back into phase

the posifion marking the
temporal reference

1 <

—Read values Rmn and Rh in
registers 27 and 29

—Displace the hands by values &Alerﬁng phase
Rmn and Rh (complete revolution) '

i
End of

yes

ad justment
mode ?
> Adjustment
phase
—Displace the hands by control
signal Sy
J
[ <
— Read the position of the hands
in counfers 8 and 12 fo mark
present fime Display
— Displace the hands into this f phase
position
—Place swifches 26 and 28
into state a

End | | Fig. 3



ition of the superposed hands which is also their position during a rapid
di spl acenent through [err], 1in the alert phase. It is clear that in
order to be able to superpose the hands and di spl ace them together, the

ti mepi ece novenent nust include two i ndependent notors, one for each hand.
In the case of a single notor for driving both hands, the position of a
predet erm ned hand can be used in order to indicate the tenporal
reference position. In order to adjust such tenporal reference, it is
necessary, as is well understood, to hq%éaavailable a declutching systemin
order to interrupt the kinenmatic coupling between the two hands, at |east
during the display phase. This can be easily obtained by coupling a wheel
in the kinematic chain to the control stem In an advantageous manner, the
adj ust mrent nmeans may be provided with a table containing a |limted nunber
of authorized positions for the tenporal reference. Such table is
preferably filled in the factory by the tinepiece designer. Specifically,
it can be obligatory that the possible positions are the four positions
which in a normal watch indicate 3 o' clock, 6 o' clock, 9 o' clock and 12

o' cl ock. F:iga.l+

6, 8,12

Reset <‘:U

> NG I |Compt | T | /60 | T




- 14 - CLAI M 1. Ti mepi ece having an anal og di spl ay exhibiting at
Teast two sel ectabl e operating nodes, a first referred to as tine node and
a second referred to as non-tine: nDde and ¢onprising at |east one hours
hand (h) and one mnutes hand (n) capable of being i ndependently actuated
by notor neans (18, 20), electronic g%%i @ht nmeans (22) for said nodes of
operation and an external control g% capabl e of operating on said
managenent neans, characterized in that it includes visual nmeans for
signalling entry into the non-tine node of operati-on, such signalling
means, which are for meANALCGITEMARTIECH ﬁwmmmmmq MORhands, acting .in

an automatic and systenatlcﬁigﬁg%g?Ng GEpB? ﬁabéy into the non-tine
cco

operating node. 2. I'ng to ¢ 1, characterized in
that said signalling neans consist of a conplete rotation of at |east one
hand. 3. Ti mepi ece according to clsaim1 or 2, character- ized in that

sai d signall i ngryPanseRsbl' 8bnBeEREP! £ CeiRiRLOD. Ofslh | $33kp20E."2N

after the latter
exhibits at least two selectable modes of operation, a

first referred to as time and a second referred to as non-
time, and it comprises at least one hours hand (h) and
one minutes hand (m) capable of being independently actuated
by motor means (18, 20), electronic management means (22)
for said modes of operétion and an external control organ
capable of operating on said management means, such time-
piece being characterized in that it includes visual means
for signalling entry into the non-time mode of operation,
such signalling means béing_ formed by said hours (h) and
minutes (m) hands acting in an automatic and systematic'
fashion at least upon entry into the nontime operating
mode. The invention is applicable to an electronic timepiece
having an analog display.

Figure 1



braough back into an initial t'errporal reference 'iAt' ; -nﬁh}_ h
Ti rrepl ece according to any of clainms 1 to 3, chpr rIthat sai d
signal ling neans consi st of a sinultaneous rotht on of both tje hours (h)

and ‘minutes (n hands at the sane speed in a copst a0 JBL#98 e |pgsition. 5.

Ti nepi ece according to claim4, char acterilzed i h that said signal]li ng neans

consi st of a rgxgﬂggn of the hours (h) andlm nufes. (mM hands in 3
I g- :

super posed con uration of such hands after ught back
into such configuration in the initial tenporal reference position. -15-
6. Ti mepi ece aQCOAdtﬂﬁleﬁféé&mdi:fn{gh%nphﬁﬁ% Ngi§hPayBexiti sy BiG{Lr | zed

in that it mcludis at | east reqgi ster (26, 29 referredtoa t he
signal ling r egP&t eP2SEQLYP TS % ?;%I( medRs  (32firshcretegid er
contai n- ing atvahsetRma, mdller&xpd a5 esdddrid/ aefleradedubbeasnrcrsshng made t he

Crarme. char Bt fomREiRER a€ Rl lne ppmsghebll TR oRfip 0558 ldleds

5 hand (m) capable of being :Lndependently actuated by motor

means (18, 20), electronic management means (22) for said
modes of operation and em—extermal a control organ capable
of operating en said mariagement means, characterized in
that it includes visual means for signalling entry into

10 the non-time mode of operationr—suek and acting at least

upon_ent into this mode o ation, wherein said

gisu_g_l signalling meansy-whieh are formed by said hours
(h) and minutes (m) handsT—ae-‘e-J.-ng—a:-n—a-n—au-‘aema-t-be—aad

15

2. A timepiece accbrding to claim 1, characterized

20 in that said ségraiiing-means—eensist—es displacement
being made for a complete rotation of -at—teast—en—hand
both hand in a lar direction.

N/ )
25
30 -~ 3. A timepiece according to amy—-ef-elaims—i—te—3

claim 1, characterized in that said siemalling—means.

sensist—of—a—simultaneous digplacement being made for a
complete rbtati_on of both £he-heurs—h}l—and minutes—{m}

hands at the same gpgular speed -ip—a-eenetant—relative-

35 -pesitien, said hours and minutes hands maintaining a
' relative predetermined position during said rotation.

R A i




8. . = Timepiece according to any of the preceding clains, characterized
in"that it includes two registers (26, 29) referred to as S|gnaII|ng

regi sters, coupled to said managenent neans (22) a

contai ning two values Rm and Rh representative of two nunbers necess- ary

o e e b T i O e i >

< 4. A timepiece according to claim & J,

characterized in _that said : ,
di cement bein de for a ete rotation of &hke

_ ~heurs—(-h-)—a-né—mﬁtu-ses—(-m-)- both hands in a superposed
5 configuration ef-sueh_hands after thew have heen brought

. _;.' A timepiece according to any of the preceding

10 claims, characterized in that #E—méuéa#a&%e%

15 gaid compl ti £ is achieved affer
they have been brought into an igitial temporal gefegence
osition:” '

20

S 6. A timepiece_according to amy—ef—the-preceding
W, ©  -edadwe claim 1, characterized in that it includes two
registers (26, 29) reffered to as signalling registers,

25 coupled to said management means (22) and respectively
containing two values Rmn and Rh gespectively
representative of two numbers necessary for the complete
rotation of both the hours (h) and minutes (m) hands, both
such values Rmn and Rh be_ing equal to 60.

30
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