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conpri sing &ad ‘anal ogue di'splay for displaying certain time information and-
an el ectronic counter for storing certain of said tinme information, such
synchronlsatlon devi ce being intended to synchroni se the display mnth t he
counter. Mre specifically, the invention concerns a device of thIS type
for a tinmepiece having conblned d|o|tal and anal ogue
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a first cam havgigpalys, the synchronisation device being intended to

synchronise such displays in the event of a time zone
change. '

Such a synchronisation device has .already been
proposed. Indeed, patent application FR-A-2 484 101
concerns a timepiece comprising a synchronisation device
which includes a wheel bearing the minute or second hand
on which two conductive thin strips rub. Electric contact
means are provided on one face of the wheel for
perlodlcally raising and thus short-circuiting the two
thin strips.

However, if the wheel is rotated rapidly, mechanical
boupces may occur thus impeding the short-circuit.
Fufthermore, the detection precision and the correction
which can still be effected to compensate any loss.of
information due to the bounces, are very limited.

Patent CH-B-653 846 also discloses a synchronisation
device for a timepiece, enabling, in the event of a change
of date, an analogue display to be synchronised with an
electronic counter contained within the timepiece. Here,
the synchronisation device comprises a first cam having an
annular shape which is situated around the pipe of the
hour-wheel. A conductive thin strip, mounted on the flat
annular part of the cam, has a slanted tip which extends
towards a conductive strip connected to the electronic
device of the timepiece. Three spacer studs are placed in
the plate of the cam and are distributed in a circular



annul ar shape which is situated around the pipe of the hour-wheel. A
conductive thin strip, nounted on the flat annular part of the cam has a
slanted tip*which extends towards a conductive strip connected to the

el ectronic device of the tinepiece. Thpee spacer studs are placed in the
plate of the camand are distributed in a circular- 2 manner in positions
at [err]. Wien the projecting studs are facing notches arranged in a second
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posi tion, the qgmsdtcoivef thihe batdp, mechanical bounces occur when the
second cam bearing the notches rotates rapidly leading to
a loss of information without the possibility of
compensation or correction. Further this system is
difficult to adapt to detect time zone changes.

An aim of the presént invention is to overcome these
disadvantages of the prior art via a new and inventive
solution which is defined in the claims.

The synchronisation device proposed by the invention
consists of a "pseudo-absolute" co-ordinate system, i.e.,
by knowing the starting position, the position of the hand
indicating the time information may be found with greater
precision because of a superabundance of information.

For this purpose, the hour-wheel drives a contact
wheel on which is fixed a contact spring with several
arms. The arms make contact with the conductive strips
distributed according to a particular arrangement on the
printed circuit board associated with the synchronisation
device and with an electronic device for generating
control signals. Via the geometry of the arms, the strips
‘are periodically connected in different configurations,
for example every twenty minutes. The series of
combinations forming the possible different configurations
is periodically repeated. The electronic control signal
generating device, for example a miéfdﬁfocessor,'stores
the initial position corresponding to a certain
configuration of the contacts, and, as the series of
combinations is given, each movement of the hour-wheel of,
for example, twenty minutes, can be detected.



indicating the time information may be found with greater precision because
of a superabundance of information. For this purpose, the hour-wheel drives
a contact wheel on which is fixed a contact, spring with several arns. The
arnms nmake contact with the conductive stri p"s di stributed according to a
particul ar arrangenent on the printed circuit board associated with“the"
synchroni sati on device and with an el ectronic device for generating control
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which an embodiment of the subject of- the invention is
described, solely by way of example, with reference to the
attached drawings, in which :

- Figure 1 shows schematically a top view of a
contact wheel comprising a contact spring having'
conductive arms of the synchronisation device according to
the invention;

- Figure 2 shows in more detail the contact spring
with its conductive arms of figure 1;

- Figufe 2a shows a schematic cross-section of a
‘conductive arm of the contact spring of figure 2;

- Figure 3 shows schematically the arrangement of
the contact strips on a printed circuit board arranged
under the contact wheel of figure 1;

- Figure 4 shows schematically the combinations

- made between the contact spring and the contact strips:;

- Figure 5 shows schematically the series of the
eighteen possible contact combinations, and

- Figure 6 shows a diagram of changes of state of
the analogue display starting from an initial state.

Figure 1 shows a contact wheel 1 of the
synchronisation device D according to the invention.
Device D according to the invention is intended to be used
in a timepiece for synchronising the digital display of a
time zone with the analogue display of the current time. A
contact spring 2, having in this example four arms, 4, 6,
8 and 10, is fixed onto contact wheel 1. Wheel 1 has a
centre C situated on its axis of symmetry and is

associated with a gear-train of the timepiece. Wheel 1 is



appear nore particularly fromthe follow ng description in which an
enbodi ment of. the subject of the invention is .described, solely by way of
~exanple, with'reference to the attached draw ngs, in whi ch : - Figure 1 .
shows schématically a top view of a cont aét wheel conprising a contact
spring having conductive arms of the synchronlsatlon devi ce according to
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gear-train of tlonduepiecemavheshlland here comprises two pairs of arms
4, 6 and 8, 10 which extend longitudinally from centre C
outwards, with an angle of symmetry Q which is here 180°.
However, spring 2 may comprise several pairs of arms
enjoying the same geometries. Angle of symmetry  thus
depends upon the number of pairs of arms. The symmetries
would then change to 120° for three pairs, to 90° for four
pairs. and so on. Spring 2 includes a hub 2a having a
central opening 3 centred on point C enabling spring 2 to
be assembled on contact wheel 1 in a way which is also
known to the man skilled in the art.

Figure 2a shows a cross-sectional view of an arm of
spring 2 of figure 2. Pairs of conductive arms 4, 6 and 8,
10 are electrically connected to each other by means of
hub 2a. Each arm is identical to the others. In this
example, each arm 4, 6, 8, 10, only one of which is shown
in figure 2a, has three different portions. A first
portion, referenced 11, forms together with the other
first portions of the other arms, hub 2a. This internal
portion 11, extending from the centre of spring 2, is
associated with a second central portion 12 which is,
preferably, slightly sloped in relation to first portion
11. A third portion 13 forms the free end of the arm and
is also, preferably, sloped in relation to central portion
12 of the arm. However, it is understood that second
portion 12 and free end 13 may be replaced by a single
portion having a slope equal to the total slope of the two
portions 12 and 13. Free end 13 has a slanted tip which



4 arranged to be driven by the hour-wheel of the tinepiece, which is not
shown. I'n the exanple, the contact wheel is a twelve hour wheel, but this
wheel may al'so be a twenfy- four hour wheel. The manner of driving wheel 1
by the clockwork gear can be effected ig a way known to the man skilled in
the art, which will not be described in"detail here. Contact spring 2 is
nmount ed axi-symetrically in relation to wheel 1 at centre C of the latter,
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angle o, depend upon the arrangement of the contact strips
as will also be explained in more detail hereinbelow.

The contact strips are shown schematically in figure
3. The strips are deposited, by a method well known to the
man skilled in the art, on a printed circuit board
arranged below contact wheel 1 of figure 1. The circuit is
associated with synchronisation device D according to the
invention so that the latter is connected to an electronic
control signal generating device P, for example a
microprocessor, intended to receive electric pulses.which
are generated when arms 4, 6, 8, 10 come into contact with
the contact strips.

The strips form contact areas arranged in a circular
manner and define thus a ring A. As is seen in figure 3,
ring A comprises several different areas, here three sorts
of different areas Tl or T2 or T3 and T4 and T5 which are

each separated from the other by a separating space having
an angle at the centree. The length of a strip is defined

by the angle at the centre ¢. The sum of the length of a
strip and the separating space is also defined as the
angle of repetition y, thus Y= ¢+ &

Figure 3 shows three distinct first contact areas,

called detection areas, referenced T1l, T2 and T3, each
having a length ¢1 which in this example is approximately

50°, thus ¢1> a. The distance between each of these
detection areas is €1 which in this example is
approximately 10°. First conﬁact areas T1, T2, T3 are
‘regularly distributed on a first half (180°) of ring A.



in figure 2a, has three different portions. A first portion, referenced 11,
forms together with the other first portions of the other arns, hub 2a.
This internal portion 11, extending fromthe centre of spring 2, is
associated with a second central portion_12 which is, preferably, slightly
sloped in relation to first portion 11. Rthird portion 13 fornms the free
end of the armand is also, preferably, sloped in relation to central
portion 12 of the arm However, it is -understood that second portion 12 and
free end 13 may be rRacdd iy thes repropbses oRThAVESIP BReF opeldquatatbedhe
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on a printed circuit boar o X
also function as power supply areas as-will be explained
in more detail hereinbelow. Third contact areas T5 are
also regularly distributed on the second half of ring A.
Third areas T5 are power supply areas which, together with
one of contact areas T1, T2, T3 or T4, generate a pulse at
the moment when conductive arms 4, 6, 8, 10 enter into
friction contact with the areas, as will be explained in
more detail hereinbelow. In the embodiment shown in figure
3, third contact areas T5 are distributed alternately vis-
- a-vis contact areas T4.
As the arms are arranged symmetrically, in this
example, at 180°, angle of repetition Y must be repeated
an integer number m of times in angle of symmetry £, which

is here 180°. Thus the following conditions are obtained :

if ¢ > o: m-y= Q, and
if q) < (O 2m"Y= QI

as there are second and third contact areas.
Such parameter m corresponds to the number of phases, or
hours, in the duration of a contact, as will be explained
hereinbelow. Figure 3 shows the example with Q = 180° and
~where m = 3, thus where there are three strips of a same
contact on one half of ring A, namely for the first areas
there are three contacts T1, T2 and T3 on the first half,
and on the second half of ring A there are six contacts,
for the second areas there are three contacts T4, and for
the third areas there are three contacts T5.



arranged bel ow contact wheel -1 of figure 1. The circuit is associated with
synchroni satjon device, D according to the invention so that the latter is
connected to-an electronic control signal generating device P, for exanple
a microprocessor, intended to receive el eétric-pul ses which are generat ed
when arns 4, 6, 8, 10 cone into contact with the contact strips. The strips
formcontact areas Bheangedtigudad I’ﬁtﬂr&I’ng‘ﬂm@@t anfl defriwst hDs atoi nps A
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thus [err] a. The distance between each of these detection areas is [err]
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further conprises on |t sécond hal three gécond
and three third contact areas, referenced T4 and T5. The Iength of each of

second Parameter (n-1) corresponds to the number of contact

areas between two arms, i.e. in angle d. For condition
(1), it is understood that when this . condition is

fulfilled, the length of the electric contact is extended
to 2-¢, and for condition (2), the length of the electric

contact is extended to (o+¢). Thus, for the example given,
in which 10° corresponds to twenty minutes, as will be
explained in more detail hereinbelow, the length of the
contact is 40+50 = 90°. As this corresponds to three

hours, parameter m has the value "3". In figure 3, it is
seen that ¢1 > o, and that ¢2 = ¢3 < . For the example

given, ¢1 must thus fulfil condition (2), while ¢2 and ¢3
must fulfil condition (1). Thus one obtains n = 2 and m =
3.

The operation of synchronisation device D is as
follows. |

The assembly of arms 4, 6, 8, 10 and contact areas T1
to 5 form a time zone detector of synchronisation device
D according to the invention. The change from one time
zone to another is carried out by the user in a known
manner, for example by pulling out the stem of the
timepiece comprising device D according to the invention
to then advance the analogue display, for example the hour
hand. The analogue display is set to the time selected by
the user, and the digital display of the time zone, which
shows for example only the figure of the corresponding
time, must thus be synchronised with the modified analogue



areas T4 is [err], and of-each of third areas T5 is [err]. [err] and [err]
are here approximately.[err], [err] = < a. Areas T4 and T5 are separated
fromeach other by a distance [err], here approximately [err]. Second
contact areas T4 are regularly distribute® on the second half of ring A
Such areas T4 al so function as detection areas, but they may al so function
as power suppldispgay asywshindir@axidat et idqevide detatbohdrieighbebovwhe
Third cont act ﬁgx?&?tj-%nare al so regularly distributed on the second hal f of
ring A. Third @areas are power supply areas which, together with one of
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giving information corresponding to the time-related data
provided by the analogue display.

The duration of a state defines the detection
resolution and thus depends upon the geometry of the arms
and the contact strips. For example, for the geometry
shown in figures 1 and 3, the strips will be connected in
different configurations'every twenty minutes, which

'corresponds to a movement of ten degrees. However, it is
understood that for a different geometry to the one shown
here, a change of state may last more or less than twenty
ﬁinutes-or ten degrees. The resolution is determined by
the desired result considering the physical and electronic
restrictions of the synchronisation device, such as the
available space and power consumption of the electronic
circuits. |

In this example, contact wheel 1 is a twelve hour

wheel. Since the arms, which are associated with contact
wheel 1, have a symmetrical geometry, the series of
signals generated, i.e. the possible different
configurations, will be repeated every six hours (180°).
In the example, one would also like to detect a change of
state every twehty minutes. For this, three states per
hour are needed, and eighteen states in total. This thus
necessitates five different contacts (2° = 32 > 18).



the third areas there are three contacts T5. 7 The particul ar
arrangenment of strips Tl to TS5 relative to arnms 4, 6, 8 and 10 enabl es an
extensi on of the contact duration between an armand a strip to be
obt ai ned. Thus, the detection resolution Ps inproved. Such extension
depends - upon the angl es selected. In general it can be said that the
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devi ce which are connected to each other (figure 4d4).

Figure 5 shows schematically the series of eighteen
possible contact combinations £for the example described
hereinabove. It is seen that every ten degrees there is a
change of state. The combination T1=0 and T2=0 and T3=0 is
considered as indicating an error of device D.

In order for microprocessor P to be able to read the
states of input contacts T1, T2, T3, the latter must be
power-supplied, i.e. a comnection is required between a
detection input contact T1, T2 oxr T3, and power supply
contact T5. For this purpose, strip T5 is set to a supply
voltage Vdd, thus T5 = Vdd. However, as can be seen in
figure 4b or 4d, strip TS is not always connected to the
other strips. In this case, it is strip T4 which takes the
role of power supply strip. In fact, T4 is generally
switched as an output, and is set to voltage vdd. T4 is
switched as an input solely during the moment when
microprocessor P is reading. To achieve this, contact T4
is connected to an Input/Output (I/O0) gate of
microprocessor P. If T4 is not at voltage Vdd, strip T5 is
not contacted. Thus contact T5 is used as a "pseudo-input"
as a result of which the five contacts necessary for
detécting the 18 states are obtained.

As a result of the particular use of contact T4 the
detection resolution is increased without requiring
additional strips increasing the space requirement of
device D according to the invention. It is understood that
there are thus three different possibilities for supplying
the contacts, i.e. via T4 and TS, via TS5, or via T4.



D according to the inventien. The change fromone tinme zone to another is
carried out .by the user in a known manner, for exanple by pulling out the
stem of the 'timepiece conprising device D according to the invention to

t hen advance the anal ogue display, for exdfple the hour hand. The anal ogue
display is set to the tine selected by the user, and the digital display of
the tinme zone, whic or_.exanple only the figure of .the cqrresponding
tinme, nust thus be Eﬁlc%\rlvosarﬁvsae%%‘? T Hea %I}ffi%laeaﬁ%\?ﬁgﬁéc COBH Kby
synchroni sat i oPede¥¢8erbbedc dvyli hgxadddiend hv Ehtuees .FOByt kyiss g pode,gihe
el ectroni ¢ contsh i ghak.ge | ng, devi,ce, .SucC a1 CLopr ssor, P,
reads the posi%fgkxid?grgﬁ%aﬁggﬂ% c%ntac%ﬁ hLeel gg? Fggqﬁ%%eﬁgiﬁﬁen he
stem of the timdPidre SR T2dtbeat vaduepdilf'y t'dghial ke dTéptae. VEIus
the configuratignr of ahhe aiahes Qf.the pyl $85 9ggeLRt edyis shureds The
anal ogue and digital _displays nust abe synchroni sed. By changi ng tﬁg“ ‘
anal ogue di spl BPSSihdepssiatiesn age esnttaddomsedistl lils acresdivg ficed liguzes
correspondi ng @e@mne S)A:ms 4, 6, 8, 10 will generate a series of pulses
when they enter into contact with contact strips Tl to T5. These pul ses

t oget her form codes giving information corresponding to the tinme-rel ated
data provided by the anal ogue display. The duration of a state defines the

det ection.resolslétajt@n@d ttlus dgpendi, upon thesgeor’rg.t.rly 9f thg ar mg
T1+T2+T3 1 1 1 S 5 5 4 4 4

T4 +T5 1 3 2 2 3 1 1 3 2
state no. lo0 11 12 13 14 15 16 17 18
T1+T2+T3 6 6 6 2 2 2 3 3 3
T44+T5 2 3 1 1 3 2 3 i

The control signal generating device further
comprises means for analysing the states read by
microprocessor P. Of course, this analysis must react
reasonably to each movement.
_ Figure 6 shows a diagram of changes of state of the
analogue display starting from initial state no. "9". It
is wunderstood that the digital display does not
necessarily have to change with every movement of the
analogue display. If for example state 9 is read and then
stored by microprocessor P, states 8 or 10 may just be a'
very small movement of the hour hand of the analogue
display, see figure 6a. A single change of one state is
thus not considered as a defined movement. The stored
state then remains the old state. At worst, movements of
almost forty minutes or almost twenty degrees are thus not
accepted as a jump of the hour hand necessitating a
synchronisation of the digital display, see figure 6b.

In fact, as the change of one hour corresponds in
principle to three changes of state of twenty minutes, the
movement of a change of one hour which is detected and



and the contact strips. For exanple, for the geonetry shown in figures 1
and 3, the strips will. .be connected in different configurations every
twenty mnutes, which corresponds to a novenent of ten degrees. However, it
I s underst ood that for a different geonet+§ to the one shown here, a change
of state may |l ast nore or less than twenty mnutes or ten degrees. The .
resol uti on i swiétér meedsbythltesdesi sgthatasanisavhenderf nghehalpdysaral and

el ectronic reggg&g%by%aéﬁtgrga %ﬁ%%°§¥ ?ﬁbogodq¥;ge e%gggasdéﬁg?dlnﬁ

avai | abl e space™an ower consu € €lectronic circuits
exanpl e, contGQinﬁéﬁ SE&E£¥FQVE¢$Eth@urOﬁh§éE houae dhante éﬂW%im%hF@Hmare

associ at ed WAgﬂgggnhﬁgkhmﬂgehoﬁs1E?¥@gl §ygn§ﬁﬁpcat 8REMBLLY wéﬁe?SEhugs of

signal s generated, _i.e 0SSl er ent conflguratloqi
repeat ed everyespx hskle HQG% than tfex ok Mg e WOl %l SB9FPRE -t BL

detect a changergt,Stakemaxemymt WBALY BheHt esmpE@Eebhaslithleelskat enaner
hour are needig and ei hteeg séates in total. This thus necessitates five
different con 8t§lFEFFF aras0.deg¥ees. 9 Figure 4 shows schematical |y

several conbi nati oBy ahaﬂhguarﬁs;phm§0@fachshbumg 2fwithe stoupshdidt ofTs5.

seon that 11 PEsop8deole di2ota0RaR b2 pHRLYERE, CACREVERRARSSE o Splid
4a). If the pogi ttwonr@furtshevramz‘dmgm:d»espi@gmtse@mwome@mnﬁ@utc a
strips ' movement of five to seven states. The minimum angle which
is considered as a two hour jump would thus be a little
more than eighty minutes or forty degrees. The maximum
angle considered as a two hour jump will comprise a little
less than 160 minutes or 80 degrees.

It is to be noted that a change of more than seven
states cannot be correctly interpreted Dbecause of
uncertainty as to the direction of the movement. Indeed,
even if it is cleaf that such a change will correspond to
a jump of three hours, one knows that the detection of
three hours corresponds to a change of eight to ten
states. However, a change of ten states cannot be
detected, because the determination of the direction in
which the hour hand will have moved is not possible.

Of course, the invention is not limited to the
particular embodiment described hereinabove, which is
given solely by way of non-limiting example in relation to
the subject of the invention.



T1, T3 and T4 will be connected (figure 4b). By advanci ng anot her hour,
strips T1 and T5 will be connected (figure 4c), and our,
is strips Ti, T2 and T4 which are connected to each ot her

Figure 5 shows schematically the series oflZei ghteen p(ﬂ“\mi‘ gmm m\
conbi nations for the exanple described hereinabove. It every
ten degrees t ms a change of state. The conbi nation TI=0 and T2=0 and

T3=0 is considered as indicating an error of device D. In order for
m croprocessor P to be able to read the states or input contacts T1, T2,

T3, the latter nust e lLied, i.e..a _Cco ct IS, wred

bet ween a detection ?np%n? %a'f: dnl'zd%rw'% EBE p%(\?\gr az'ﬁpp Y c‘b’ﬁ?ﬂcf:
T5. For this petpeBéecst whi.cts tempeises a Sy yoaek t age 9edd; - ttrsn TSan
vdd. However, @r&a.@@%ubed§§8ma&”q§:'1%he gps% é%eé-re»%@ £ S N8k ﬁ@ig@xag

connected to the stri I'S str T4 wWhi ¢ akes~”t he
rol e of power SHPH Iﬁ*ns-lolrln}?tl{%'f aand In |e§egvérmra1¢ yC@WFli'—@ﬁecFCa-s ahosénput ,

and is set to yertaga ¥edsald Iﬁ%ﬁ&@f&nassamdl BRHEH3Iral ok Jubh Ngelrhge
nonment when m.Cropr ocessor P is readin To achieve this, contact 14 is

connected to arctRBut¥ERERded(19%) S liﬂ‘n#ﬁ%r§§rléﬂcegéépllﬂvlw~1:l‘ i §2A6t

at voltage Vddcowttep, Tcha fadiodr LY a6l &thatclUs addeslS 1S used as a
"pseudo-input" as a result of which the five conta ts ecessaré for
detecting the 18 states® acf%moaocf‘al“ﬁé%e LAt 3RS0t T MRS paF tYEDI Y §8&cof

contact T4 thegderedtbaomy esmhdtloamb&ﬂsrmgas&d Wiehstt regui ipars of

addi ti onal st ré' ahAeE 6asi h ce re nt._of deyice accor di to

t he i nvention. cPé ‘%ls un erasr}?nosz)d t‘na? cllﬂ) ectrlca?iy conpeCteg Qg
each other and which extend longitudinally from the axial
centre (C) of such wheel (1) towards contact areas (T1,
T2, T3, T4, T5) situated on an electronic circuit board

arranged below said wheel (1), said pairs of arms being

arranged symmetrically in relation to said centre (C) with
an angle of symmetry () between each pair, the two arms of
a same pair (4, 6; 8, 10) being staggered at an angle «;

- an electronic control device (P) connected to
said circuit board and associated with said
synchronisation device (D);

- said contact areas (T1l, T2, T3, T4, T5) being
arranged in a circular manner and defining a ring (&), the

length of each of said areas having an angle at the centre
¢, said areas being separated from each other by an angle

at the centre g, and having an angle of repetition Y=0+¢,
the angle of repetition ¥ being repeated an integer number
m of times in the angle of symmetry Q when ¢>c,and the
angle of repetition Y being repeated an integer number 2m
of times in the angle of symmetry  when ¢ <o, and
comprising

~ m distinct detection first contact areas (T1, T2,
T3) being regularly distributed on a first half of said
ring (A), and having a length ¢1 which is greater or equal
to said angle 0, and

- m second (T4) and m third (T5) distinct contact
areas being regularly and alternately distributed on a - -



there are thus three different possibilities for suppl yi ng th@_ggnLaJ:I_s
l.e. via T4 and T5, via T5, or via T4. 10 I n an advantageous manner, the

el ectric contacts can be descri bed by hexadecimal fig u“!“% hlgh"
state T1 the value "4", "high" state T2 the val ue ZD!W m t he
value "1", "high" state T4 the value "2", fla_b,nd “hi gh" e 15 the Svalue

"1", the eighteen possible states are as follows (still according to
figures 4 and 5) [err] The control signal generating device further

conprises neasgcoh@ hadmalysifwidt hengstay eSeaE:ﬁa@e@brfd Ca[:.@é)é@CBé‘&Qﬁgpa O
Shows A di agr apeaP h ot oshd 3Eh (A e i3 BT M e R E Rt
initial state Aengtds 4 anﬂlmﬁkhgmm@dlehatthhe aagdt@ngiexﬂayldoesdmm
Peeiar Ly et Lot LR IVGIERL S 5, wleniayf orer
or 10 may just be a @erﬁygﬂhrbnmsaEKentd@Wimhe(Edumdunnﬁxﬂgthe ahalimgie

di spl ay, see fbﬂﬁﬁ:‘éc@%rléea' 991'% @agg%ghoag_wﬁga&e<g§e&g|u nggw%gnﬁo%@r ed

as a defined novenent. The st ore sta then renmal ns
wor st, novenent§est @P??E@LE PBEt Jorfhuorsinrtwelivsthowrsit y degrees are thus

not accepted as a | usp gimtALcHPYELRBRC ASERES! (Al ISk ding to claim 1,
characterised in that said hour-wheel (1) is a twenty-four
hour wheel making one rotation in twenty-four hours.

4. Synchronisation device (D) according to any of
the preceding claims, characterised in that the angle o at
which the two arms of a same pair (4, 6; 8, 10) are
staggered is forty degrees. '

5. Synchronisation device (D) according to any of
the preceding claims, characterised in that said arms (4,
6; 8, 10) comstitute a contact spring (?) mounted axi-
symmetrically in relation to.said hour-wheel (1).

6. Synchronisation device according to any of the
preceding claims, characterised in that each arm has =a
free end (13) which is sloped in relation to the plane in
which said hour-wheel (1) is situated.

7. Synchronisation device (D) according to any of
the preceding claims, characterised in that said second
contact areas (T4) are connected to an inpﬁt—output gate
of said electronic control device (P) for operating both

as detection areas and as power supply areas.



synchroni sation of the digital display, see figure 6b. In fact, as the
change of one hour corresponds in principle to three changes of state of
twenty mnputes, the novenent of a change of one hour which is detected and
whi ch necessitates a synchroni sation of the displays, corresponds to a
change.of two to four states, depending upon the starting position of the
hour hand. The m ni mum angle which is considered as a junp of one hour
woul d t hus ‘beABSTRAGT e nore than forty mnutes or twenty degrees. At worst,
t he HBX|nun1angIe then conprises a little less than 10 J e
degrees. - By anaf bNgHRANLSAPION DﬁﬁIﬁQgggﬂﬁﬁ_ﬁﬁﬂghéug—N%nglgéiﬁﬁ%—aﬁgﬁ%gue
di spl ay can be anal ysed. A novenent or a junp of two hours which nust be
detected thus corresponds to a novenent of five to seven states. The

m ni nrum angl e which is considered as a two hour junmp would thus be a little
nore than eighty mnutes or forty degrees. The maxi mum angl e considered as
a two hour junp wi kh cqnyy nsc%o%'#é%grlwgsé fs@&f&rﬂz@ﬁu@a{w@ﬁ deviedetyees.
It is to be noted that & ch nore than Seven state not .be
correctly int @ryprcmie@nbecagsetoé uEnalbgg yEASPLGY h‘é’l&l%r iSon e ft
nmovenment. | ndead.evens & Lt n%E*% ar that such a change w || correspond to

a junp of threé hours, one Knows s at the detection. ofjthgpg hggg%
corresponds to a cﬁ&ﬁgei%ﬁl@$ghncﬁyqﬁﬂ1%tﬁ?@§achWE6%T harge of

states cannot dig, debectethediecaesa e defyiddwt i on ofhide dis ect'-lx@ﬁi |¢1

. . . Th
contact spring (2) with several arms (4, 6; 8, 10). The

- el : m - m
arms make contact with conductive strips (Tl T5)

v

distributed according to a particular- arrangement omn
printed circuit board associated with tne device accor rding
to the invention. Via the geometrxy of the arms, the strips
are periodically connected in different configurations.
The series of combinations forming the possible different

configurations is repeated periodically. The device

be detected.

Figure 4



whi ch the hour hand will have noved is not possible. O course, the
invention is not limted to the particular enbodi nent descri bed

her ei nabove: *which is given solely by way of non-limting exanple in
relation,to the subject of the invention. CLAI M5 1. Synchronisation

devi ce (t» for an electronic tinmepi ece which conprises a tinme base, a
gear-train, an anal ogue display driven bylééid gear-train for displaying
time information, and an el ectgonic counter for storindycertain of said

i nformation, said synchroni sation device being intended to synchroni se said

di splay with said counter, chanacterised in that it copgprises : - a
contact wheel (g8« arragged to be drﬂgia-nn-aa i and conpri sing
at | east two pa of ¢onducti ve ‘ i'sal | y connect ed

to each other and rch extend |g

such wheel (1) towards contact on an
electronic circuit board arrang

bei ng arranged symmet¥Qcally i

of symetry n between{each pa ; 8, 10)
bei ng staggered at an angle [[dh ice (P

connected to said circuit bee
synchroni sation device (D); -

T3, T4, T5) being




arranged in a circular manner and defining a ring (A), the length of each
of said areas having an angle at the centre [err], said areas being
separated fromeach other By an angle at the centre [err], and having an
angl e of iyepetition [err], the angle of repetition [err] being repeated an
I nteger nunber mof tines in the angle of symmetry [err] when [err], and
- the angle of repetition [err] being repeated3an integer nunber 2m of tines
in the angle of symretry [err] when [err] < [err], and conprising - m
distinct detection first contact areas (T1, T2, T3) being reguldgly .
di stri buted on . rst Qalf of said ringBéﬁ), and having a length [err]
whi ch is great eraF[q qul to said angle and - msecond (T4) and mthird
(T5) distinct contalt areas being r Iterﬁately di sfributed on
a 1 3 second half of said %jng 3f eas havj#ig a | ength
[err] and each third area havi\f B engt hs [err] and
[err] being | ess than said angs ect two strips with
said arms (4, 6; 8, 10). 2. QW B drlding to claim

"1, characterised in tha AN (1D gy U wheel making
one rotation in twelve Y 3. Sygphroni dati ¥ according to
claim1, characterised i W, ' Hb r - wheel A y-four hour
wheel naking one rotatio Y t y-fou\\h(ur . 4. ol ion device
(D) according to any of \ / E]

, 15! T4
Fig 4c + 2 hours Fig .4d 2,3 hours

h b
~u




t he preceding clainms, characterised in that the angle [err] at which the
two arns of a same pair (4, 6, 8, 10) are staggered is forty degrees. 5.
Synchroni sati on device (D) according to any of the preceding clains,
charactgrised in that said arns (4, 6; 8, 10) constitute a contact spring
(2) nmounted axi- symetrically in reIatioP/@p sai d hour-wheel (1). 6.
Synchroni sati on device according to any of "'the preceding cl ai ns,
characterised in that each armhas a free end (13) which is sloped in
relation to the e 4,n whi ch said hour-wheel (1) is situated. 7.
Synchroni sation*d ee’(D) according to any of the preceding clains,
characterised in that said second contact areas (T4) are connected to an
i nput - out put gate pf ysajd el gcty oni ¢y cont yoly devigce, (R) for, ogperati ng both
as detection areaéﬁ ' % : f ?ar-aq. ? £ { } 1] T F
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