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- shown for exanple in the patent EP— A-0 048 217 The t| me keepi ng portion
of such chronograph wats 2is WARGE : ATE ZNBIGAROR seconds hands
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A chronograph watch responding to the ‘generic
, def:.n:.tlon which has just been given is shown for example
in the- patent EP-A—O 048 217. The time keeping portion
of such chronograph watch.includes hours, minutes and small
seconds hands as well as the date display appearing in
a window. Such time keeping portion is driven by one of
two stepping motors with which the watch calibre is
furn:.shed. The chronograph portion includes a large center.
seconds hand, a minutes counter and an hours counter, such'
chronograph portion being driven by the other of the two
stepping motors. Here the use of two motors controlled
by different .freéuencies has as purpose to economize energy
in a manner such that the chronograph watch has an operat-
ing autonomy almost as long as that of a standard watch
not comprising a chronograph function.

A watch, also including two motors, is described in
the patent EP-0 059 164 (US-A-4 398 832). This watch
includes a first motor driving the seconds hand in 2 manner
entirely: independent from the minutes and hours hands,'
themselves driven by a second motor. A logic circuit
enables éontrolling the first motor in response"tc:control
elements external or interdal to the electronlc reircuit
of the watch and in response to time base / s:.gna,ls furnlshed'
by a fregquency divider in a manner such that the seconds
hand displays information other than that of the second.
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“#ncludes a first notor driving the seconds hand in a manner entirely

I ndependent fromthe m nutes and hours hands, thenselves driven by a
second notor. A logic circuit enables controlling the first notor in
response to control elenments external or internal to the electronic
circuit of the watch and in response to_ti4qre base signals furnished by a
frequency divider in a manner such that the seconds hand displ ays

i nformati on other than that of the second. -2- The conbi nation of the
two docunents cited herei nabove in no manner suggests a chronograph watch
i ncluding inst- antaneous conversion neans of - at |east one of the
chronograph indicators into an indicator of another function, in

particular a ti maef wenibioatieeh ofs tHe e cdohanamnes sotsl cmé@@mémei S
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plan view %fhrtoQ%]ggg. 091 gl BLD ag 'fa tolgaiéﬁé ergd! IRl el he
i nvention; I'S om1c ainin e functio
fupctlon, in particular a tJ.me funct:.on such as the date
whenever said chropograph is not in use; this particularity
constituting the basic characteristic of ~the present

invention.

The invention is. now about to be explained by means
'of the examples shown by the drawings in which :

!
- figure 1 is a plan view of the chronograph watch
according to a first embodiment of the invention;

- figure 2 is’'a flow chart explaining the functions
of the stem-crown and the push-pieces of the chronograph
watch; '

| - figufe 3 is a top view of the assembléd.electric
module such as it.appears under the dial of the chrono-
graph watch of figure 1; | )
- figure 4 is a block diagram showing the
‘electric-electronic portion of the chronograph watch shown
in figure 1;
- figure's is a plan view of the chronograph watch
accordlng to a second embodiment of the invention; '
- figure 6 is a wvariant of the embodiment shown
in figure 5, and
- figure 7 is a block diagram _ shdﬁing the
electric-electronic portion of the watches shown in figures..
S and 6.




of the stemcrown and the push-pieces of the chronograph watch; - figure
3is atop view of the assenbled electric nodule such as it appears under

‘the dial of the chrono- graph watch of figure 1; - figure 4 is a

bl ock di agram showing the electric-electronic portion of the
chronograph watch shown in figure 1; -= 3 figure 5 is a plan view of the
chronograph watch according to a second enbodi nent of the invention; -
figure 6 is a variant of the enbodi nrent shown in figure 5, and - figure
7 is a block - diagram showing the electric-electronic portion of
t he wat ches shown in figures.. 5 and 6. -3- The chronograph watch of
figure 1 exhibits a first enbodinent of the invention. It includes
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hands are couﬁ? a mec anlcal di al é%nds
hand generaf.ilyst J.ndlcators :Ln order to display the tlme of day, in

this case, an hours hand_H, a2 minutes hand M and a small "
seconds hand §1. - Such hands are coupled together by a '
mechanical dial train, the small seconds hand generally
being driven directly by the rotor shaft of a first stepp-
ing motor. The chronograph watch also includes chronograph
second indicators in order to display a time interval,
in this case a large hand S2 in order to count seconds,
a first small hand m in order .to count minutes and a second
small hand h for counting hours. A second stepping motor
drives the large hand S2, a third stepplng motor dr:.ves
the first small hand m and a fourth stepping motor drives
the second small hand h. A manual control arrangement
.lncludlng two push~pieces P1 and P2 enables startlng, stopp-
ing, then resettlng to 2zero the chronograph indicators
S2, m and h. Very generally, according to the invention,
the chronograph ‘'watch includes  instantaneous conversion
means of at least one of said second indicators S2, m and
h into a date indicator Q when theichronograph is not in
use. In the specific case of figure 1, it is the first
small hand m counting the chronograph minutes which is
converted into a date indicator Q from whence m -+ Q when
the chronograph is not in use. In order to complete the
time keeping indications, it 1is also possible to convert
the second small hand h counting - chronograph hours into
a month indicator Mo, from whence h +-Mo;when_the chrono-

graph is not in use.

' Figure 1 shows that the first small hand m counting
minutes rotates over a dial including 30 divisions. It
makes one revolution in thirty minutes. In the same
manner, the second small hand h counting hours rotates
over a dial including 24 divisions. It makes one revolut-



keing driven directly by the rotor shaft of a first stepp- ing notor. The
chronograph watch al so i ncludes chronograph second indicators in order to
display a tine interval, in this case a large hand S2 in order to count
seconds, a first small hand min order to count m nutes and a second snal
hand h for counting hours. A second stegping notor drives the | arge hand
S2, athird stepping notor drives the first small hand m and a fourth
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S2, mand h |nto a date indicator Q when the chronogr aph |s not in use.
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is programmed (see further on) in order that the indicator
Q remains for two days on division 30. 1In 'the case of
a month of February having 28 days, the watch 1s pfogramnied
in order that the indicator Q Jjumps from the division 28
to the division 1 at the end of' the 28th day. If the watch
is also programmed for.leap' years, the" indicator Q jumps
from division 29 to division’ 1 at the end of the 29th day
of the month of February. ' ' '

The chronograph is started by actuating  push-piece
P1. -From this instant the'd'ate- ‘indicator Q is set to zero
(division 30 of figure 1) and begins to count minutes m.
There is then found the conversion m + Q indicated on" the’
figure. In an analogous manner, .when push-piece P1 is
dctuated, the month indicator Mo is set to zero (division
12 of figure 1) and begins to count hours h. There is
then found the conversion h « Mo indicated on the figure.
When the chronograph is stopped by a further actuation
of push-—piece P1, the first m and second h small hands
continue to indicate the elapsed t:.me in mlnutes and hours

respectlvely.

Beginning with the stopped state, the chronograph
'is reset to zero by actuating push-piece P2. ' From ‘this’
moment on, the chronograph no longer being in use, the
f:.rst small hand m + Q is then instantaneously pos;.t:.oned'
on the date and the second small hand h + Mo is then insk—
ani:ar}eously ‘positioned on the month. The large hand S2
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makes one revolution in thirty mnutes. In the sanme manner, the
second small hand h counting hours rotates over a dial including 24
divisions. It makes one revol ut- -4- ion in 12 hours. Wen the hand m

has made a revolution, hand h advances through one division and

indi cates an additional half-hour. When5the first small hand mis
converted into a date indicator Q it progresses through one division per
day and when the second small hand His converted into a nonth indicator
Mo, it advances through two divisions per nonth. In the case in which the
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P1. Fromthis instant the date indicator Qis set to zero
The first embodiment of the invention which has just
been partially described has the advantage of exhibiting
the same dial Iayout, whatever be the functions which
are attributed to the first and second small hands. It
however shows the drawback ‘of allowing an ambiguity to
subsist as to whether one is on the 30th or the 31st
of a month including 31 days.

‘Figure 1 further shows that the chronograph watch
comprises a stem-crown T which can be brought. into three
" different axial positions: a pushed-in or rest position
T1, a first drawn-out position T2 and a second drawn-out
~position T3. When the crown “is brought into the second
drawn-out position T3, it is possible to proceed with manual
time setting of the time keeper hands H and M by rotation
6f said crown. In position T3, the small ‘seconds hand
S1 is blocked, which enables setting the time keeper to
the second of the time  signal.

Reference will now be had to figure 2 which is a flow
chart explaining the functions of the stem-crown T and
the push-pieces P1 and P2 fitting out the chronograph watch.
In thié flow chart, a diamond form indicates a choice
made by the watch user, for example to set the crown into
position T1 or T2 or T3 (diamond 10), as further example
press on push-piece P1 or push-piece P2 (diamond 11). A
rectangle indicates in which mode the watch is found after
having made a choice, for example starting the chrbnograph
(rectangle 12) after having pressed push-piece P1 (choice
15). '



(sdi vision 30 of figure 1) and begins to count mnutes m There is then
found the conversion m[err] Qindicated on the' figure. I n an anal ogous
manner, when push-pi-ece P1 is actuated, the nonth indicator Mo is set to
zero (division 12 of figure 1) and beging to count hours h. There is then
found the conversion h [err] M indicated on the figure. Wen the
chronograph is stopped by a further actuation of push-piece Pl1, the first m
and second h snmall hands continue to indicate the elapsed tinme in mnutes
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the first and second small hands indicate respectively
chronograph minutes .m and hours h. Starting from mode
12, if push-piece P1 is pressed (choice 16), the chronograph
is sfopped ({mode 17) and the first and second small hands
continue to indicate respectively chronogréph .minutes m
and hours h. . Starting from mode 17, if push-piece P1 is
pressed (choice 18), the chronograph is restarted (mode
19) which can be once again stopped (mode 17) if push-piece
P1 is pressed (choice 20). Starting from mode 17, if
push-piece P2 is pressed, the chronograph is reset to zero
(mode 21), which has as consequence the instantaneous
indication of the date Q and month Mo (mode 14) by the
respective first and second small hands. '

Starting now from mode 12 .(chrbnograph operating),
if push-piece P2 is pressed (choice 16), there is obtained
an intermediate time (mode 22), the first and second small
hands being stopped and indicating respeétively the minutes
m and hours h of this . intermediate time. Starting from
such mode 22, if the push-piece P2 is pressed again (choice
23), the first and second small hands m and h (as moreover
the large hand S2) initially advance at high speed to catch
up with the present time from the moment at which such
hands have been stopped at the intermediate time, then
at normél chronograph speed (mode 24). If once again it
is desired to' obtain an intermediate time, push-piece
P will once again.be pressed (choice 25). Stérting from
mode 24, if push-piece P1 is pressed, the chronograph
is stopped (mode 26). If push-piece P2 is pressed starting
from mode 26 (choice 27), the chronograph is reset to zero
{mode 21)} which has as conséquence the instanfanedus



The first enbodi ment of the invention which has just been partially

descri bed has the advantage of exhibiting the sane dial [|ayout, whatever
be the functions which are attributed to the first and second snall
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The chronograph watch is. provided with means for
initializing the chronograph second indicators S2, m and
h, that is to say, returning .such indicators to zero, for
‘example following a power cell change or a shock applied
to .the watch. In placing crown T in the first drawn-out
position T2, the initialization mode 31 is entered. 1In
pressing on push-piece P2 (choice 11), the first small
hand m is caused to rotate (mode 32) until it is positioned
on division 30 of the dial. of the minutes counter. 1In
pressing on push-piece P1, the second small hand h is caused
to rotate until it is positioned on division 12 of -the
dial of the hours counter (mode 33). In placing crown
T in the second drawn-out position T3 and pressing on
push-piece P1 (choice 34) entry is made into the
initialization mode 35 of the large chronograph hand S2
which is reset to zero by actuating push-piece P1.

The operations which have been explained in -the last
two paragraphs hereinabove are a reminder of the manipulat-
ions to be exerted ' on the chronograph calibre N° 251.282
placed on the market by the applicant these latter years.
They thus exhibit no novel characteristic. '

It is found however that to arrange crown T in the
second withdrawn position T3 and to press on push-piece
P2 (choice 34) causes the chronograph watch to enter a
mode 36 which is not used in the c¢alibre cited hereinabove,



havi ng made a choice, for exanple starting the chronograph (rectangle 12)
after having pressed push-piece P1 (choice 15). - 6- At the start it is
assunmed that the chronograph is not in use or that it has been reset to
zero (reset 13). If the crown is in the pushed-in position Tl, the first
and second small hands indicate respectlale-iy the date' . Q and the nont h Mo
(node 14). If the push-piece Pl is actuat- ed (choice 15), t he chronograph
is started (node 12) and the first and second small hands indicate
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a continuous manner cau31ng advance by a month of the second
small hand Mo each time that said first small hand will
have run through one rotation over the dial. The watch
is programmed in a manner such that at the end of each
specific month, December, January, February, March, etc.
the first small hand Q indicates respectively 31 (twice
on 30), once again 31, then 28, then again 31, etc. Once
the -date and the month have been found, Fhe pressﬁfe on
push-piece P2 is relaxed and the first and second small
hands will indicate the exact date and month. In the
case in which the watch is also programmed to indicate
the month of February with 29 days, it will be observed
what happens at the end of the month of February. For
examplé, if the year in which the date is set is a leap
year and one is in the month of March, for instance, the
month indicator Mo will be made to advance as many times
as it is necessary until the date .indicator Q indicates
" the number 29, the month indicator showing the month of
February. One proCeed§ in an analogous manner if one is

in a pre-leap year.

Figure 3 is a view from above of the assembled electric
module .40 such as it appeérs'under the dial of the chrono-
graph watch of figure 1. It is seen that the module bears,
in addition to tracks of printed circuit, not shown,
in particular driving motors, here indicated by their
winding portion, and electrical switches. Motor 41 drives
the small seconds .hand S1 as well as the hours and minutes’
hands which are kinematically coupled thereto. The large
hand $§2 is driven by the motor 42 and the first and'sgcond
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respective first and second small hands. Starting now from node 12
(chronograph operating), if push-piece P2 is pressed (choice '16), there is
obtained an internediate tine (node 22), the first and second smal |l hands
bei ng stopped and indicating respectively the mnutes mand hours h of this
I nternmedi ate tine. Starting fromsuch rfode 22, if the push-piece P2 is
pressed again (choice 23), the first and second snall hands mand h (as

nmoreover the large hand S2) initially advance at high speed to catch up
with the preseil thamdds ranet resnaatively wdirdNensoh khedstivind ¥dermnd
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ment exists for the second push-piece P2 symbolized by
arrow 46 which acts on a spring blade 50 set to potential
vdd. When one bears on the blade, a tongue 51 of such
blade is brought to place a rivet 32 electrically coupled
to the electronic circuit of the watch to the same potential

’ vdd-

The module of figure 3 further bears a known ‘trigger
piece system 53 and lever 54. The nose 55 of the trigger
piece is engaged in a groove of the stem (not shown) and
the nose 56 of the lever. is engagéd in a groove of a sliding
pinion (not shown). Stem T here is shown schematically
and the lever, set to the potential Vdd, exhibits a tail
57 which comes into contact with rivet 58 when the stem
T is in the first drawn-out position T2 and with the rivet
59 when the stem T is in the second drawn-out position
‘*T3. When stem .T is in the pushed-in position T1, the tail
57 is located between rivets 58 and 59. Such rivets
are electrically coupled to the electronic circuit of  the
watch and are found connected to the potential Vdd when
there is a contact with the tail 57.

.Figure ¢ is a block diagram . exhibiting the
electric-electronic portion of the chronograph watch shown
on figqure 1. This diagram principally includes a

:chronograpl'i/timekeeper display selection block 60, a
frequency divider 61 and a block 62 for managing the
date according to the number of days in a month - under
consideratibn. Blocks 60, 61 and 62 form part . of a
micro-controllér known under the reference OKI 5052. To



P2 (choice 28), the time is nade up and bl ocked at the overtaken val ue
(node 29) from which pressure on push-piece P2 (choice 30) resets the
chronograph to zero (node 21) and instantaneously places the first and
second smal |l hands, respectively on indication of the dateQ and nonth M
(mode 14). The chronograph watch is. ﬁrd@idéd with nmeans for initializing
t he chronograph second indicators S2, mand h, that is to say, returning
.such indicators to zero, for exanple following a power cell change or a
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micro-controller is programmed in order to function in

the following manner:

When the chronograph is not in use, the memories for
days 71 and months 70 incremented by lines 80. and 81 coming
from divider 61, display their contents wvia motors
43 and 44 on the first and second small hands, respectively
Q and Mo. The timekeeper displays the second S1, the minute
M and the hours H by the seconds output of the divider
61 wvia motor 41. The large hand S2 of the chronograph
is at zero and the motor 42 is not activated. The hour
signal coming from divider 61 controls the management block
for the date 62 which attributes to each month the corresp-
onding number -of days. In the case in which the month
includes 31 days, block 62 is arrahged so as not to increase
memory 71 during passage of the 30th to the .31st day in
a manner such that the first small hand Q remains two days
on division 30 of the dial (figure 1). In the case in
which the month includes 28 days, the same block 61 is
arranged so as to increment memory 71 by three additional
steps at the end of the 28th day. In the case in which
the month includes 29 days, it is necessary to manually
update the calendar, this embodiment taken as an example
not including the four-year cycle memory.

When the chronograph is started by push~piece P1 or
stopped by push-piece P2, the management block for inputs
64 delivers a start or stop signal by line 82 to the chrono-
graph management block 65 which, in the case of a start
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pl aced on the market by the applicant these latter years. They thus exhibit
no novel characteristic. It is. found however that to arrange crowmn T in

t he second wi thdrawn position T3 and to press on push-piece P2 (choice 34)
causes the chronograph watch to enter a yjpde 36 which is not used in the
calibre cited hereinabove, -8- but Which will be beneficially used in

t he chronograph watch of this invention for setting the date Q and the
nonth Mb. The setting of the date and the nonth are effect- ed after the

chronogr aphgigdatat ehgbhaye iheeameasatiba zF chdrRIMEEES BPi Bhd fhayr@ssure
is exerted IH a _continu- ous nner -pustg- \%ﬁce sz? t he si.em bej ng 4DI aced
in pos- itiBA TSOUREREStP¥t LiREF 1Brhd BRdihres M35 < angd o 44,
Conhi nuous Eﬁﬁﬂﬁb;gétfﬂ_sbygcadt&FGCﬁ bg aplﬂiﬁﬁtﬁh_dﬁivtdlarﬁemhislmﬂd savhdb
each tine that,sai irst s _ a W v.e run t e t at.ion
cver the aRrlinada it ANT b oo Maadidel Wiskelhs "BEORK REY k¥ sl
of each spe8bfi ettty PBheentmansfarmetiondelr uar yQ Mmdhh etc.Me hard r st
smal | hand Lpdieates . j V. ' (tag 0 Q331 dihen
36 1 hon agiPATRERET I’ GRS |Eh diy| GULTCRE HBhen O3EEcRIRAG k']
pressure onthe timekeeper. . :

when the chronograph is reset to zero by pressure
on push-piece P2, the signal sent by line 86 (reset) to
block 65 enables setting to zero on the one hand of the
iarge hand S2 by line. 87 and on the other hand the minutes
67 and. hours' 66 counters. -In parallel thereto, motors
43 and 44 are switched onto memories 71 and 70 by 1line -
85 and the transformations m + Q and h. + Mo are effected.

Figure 5 is a plan view of the chronograph watch
according to a second embodiment of- the invention. As
in the case of the first embédime;x_t, it includes tirixekeepzfng

* first indicators for displaying the time of day, namely
" an hours hand H, a minutes hand M and a small seconds hand
S1. Such hands are coupled together by a mechanical dial
train, the small seconds hand being generally driven
directly by the shaft of the rotor of a first stepping
'motor. The chrono_graph watch also includes chronograph
second indicators in order to display a time interval,
namely a large hand S2 to count seconds, a first small
hand m in order to count minutes and a second small hand

h for counting hours. A second stepping motor drives the
large hand 52, a third stepping motor drives the first
small hand m and a fourth stepping motor drives the second
small hand h. A manual control arrangement incliding two
push-pieces P1 and P2 enables starting, stoi)p_ing, _then
resetting to zero the chronograph indicators $2, m and
h. Very generally according to the invention, the chrono-
graph watch includes instantaneous conversion means for
at least one of said second indicators S2, m and h into
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push-piece P2 is relaxed and the first and second small hands will indicate

the exact date and nonth.  In the case in which the watch is al so
programmed to indicate the nonth of February with 29 days, it will be
observed what happens at the end of the nonth of February. For exanpl e,
if the year in which the date is set isia leap year and one is in the nonth
of March, for instance the nonth indi cator Mo will be nmade to advance as

many times as 5: cesgary untd H: dat.e_i ndi catﬁ)r i ndicates the
nunber | 26, & ¢ A8tRont ACEIRRE: & "KM 0 e R AR iy LY. {he uSoceeds
in an anal cmouthaarstpacufflcormase; bf £igueel &p ybar. iEi dihe Bargeahanaw

f b b 4 h as i th
ol of ¢ e anrsSptiBg] LRboRORFph T IS “RnItE" 88 'daRS RRE ("¢
bears, in aadiits oimdltqatort rQa,clésronbfwhenCpr SRt ed Qi wbent theochsiemmgraiph
particul ar jAriy Ny use. miﬁrérdgfréo'egﬁtﬁﬁéﬁg EHetE%ék%E gglﬂa iilon,

and el ectri cal swi tches. Mbtor drives the smal|l seconds as vvell
as the hourdEIans mi it edsh&AlSe wAPepibie tneFRRY 85F | P%o&fi?ecpfﬁlelhéf’é.

The |arge hapd §dconddrémerl bnan®e BhREide ¥hddnlRyraiphSt hatdsSarondto - 9-
a month indicator Mo, from whence h -+ Mo and, on the other
hand, the first small hand count:.ng chronograph mlnutes
m into a four-year leap year cycle BISS, from whence m
+ BISS.

Figure 5 shows that the large hand S2 counting seconds
rotates over a dial including "60 divisions. It makes one
rotat_ion in one minute. Likewise, the first small hand
m counting minutes rotates over a dial inoluding 30 divis-
ions, and the second small hand h counting hours rotates
over a d:Lal including 24 divisions. It makes one revolut-
ion in 12 hours. "When hand S2 has made one revolut:.on,
the minutéa hand m advances by one division and indicates
one additional minute. When the hand m has made one rotat-
ion, hand h advances by one division "and ~ indicates one.
additional half-hour. :

When the large hand S2 is converted into a date in'dic-—.
ator Q, it advances by two divisicns per day, except durlng
the passages from the 30th to the 31st ‘and from the 31st
to the 1st day of the following month in which it advances

" only through one division. When ‘the first small hand m
is converted into a four-year ‘cycle indicator BISS, it
advances by 90° per year in order to indicate successively
the . first '1, second 2 and third 3 pre-leap years, then
the leap year BISS.: Finally, when the second small l'ia'.nd
h is converted into a month indicator Mo, it advances bﬂr
two divisions per .month. This_embodiment is provided with
a -perpetual calendar and when the large hand displays a
month including 28, 29 or 30 days, such hand jumps to the



smal | hands are respectively driven by the third 43 and the fourth 44

not or s. The first push-piece Pl is synbolized by the arrow 45 and
acts on a spring blade 47 set to a potential Vdd. Wen pressure is exerted
en the bl ade, a tongue 48 of such blade is brought to place a rivet 49
coupled. electrically to the electrohfc-circuit of the watch at the
sane potential Vvdd. The sane arrange- nent exists for the second push-piece
P2 synbolized by arrow 46 which acts on a spring blade 50 set to potenti al
vdd. Wien b bfarshonfohtoblinde moretl oaguehzl efidswch tHed28tl, brogght to
pl ace a rivet gﬁ%ﬁ igérlcally coupled to the electronic circuit of the

wat ch to t &% pot®ehti al vdd. The nodul e of figure 3 further bears a
known 'trigger plece system 53 and | ever 54 The nose 55 of the trigger

piece is engagedAén i 9ERQVE: tg% %ﬁ EEHe @Ps%éggrgfr t he

| ever is engage a groove of a sli |n|o not g
here is sholwn mmﬂmqqagihdofhéllg@v@r st atanted p@%@nﬁtappwde

exhibits a C B opgont h t h mT
is in the f%?%%s%ggwho[}ot ] télcgl't}l %’2 an?i@vm #étﬁrghﬁve?&%mﬁﬁee% ?ﬁzﬂﬂ%tem T

is in the sERRNBORFEAFLAUS Do Qo TS, BIfRA dm T MO+ n Im@gtyafdagi n

position Tlpuéhepidtd P2, i shel ofESbgbLpNeas reseti VeSS fdrand FFom Such

rivets are glectihgalh C%'ﬂp' ePartgoetﬁ‘aem‘f' 25" 1A% tSntahedub19 PoMitioned
on the date S2 + Q, the first small hand is p051t1one&'
instantaneously on one of the four years of the four-year
cycle m -+ BISS and the second small hand is instantaneously
positioned on the month h + Mo. In the example of figure
5, the large hand and the first and second small hands
display '8 hours (h), 11 minutes (m) and 2 ‘'seconds (S2)
of the elapse . time, or the 2nd (Q) August (Mo) of the
second year (BISS) of the four-year cycle of the timekeeper
accordz.ng to whether such hands display a time :Lnterval
or the time of day respectively. Finally, the. stem-crown
T of figure 5 has the same functions as those described

with reference to figure 1.

‘This second embodiment requires, as is seen on figure
5, the providing of a special dial wherein, beside .the
seconds ‘indication 82, minutes indication m and hours
h appear respectively the date indications Q, the four-year
cycle BISS and the month Mo. This special execution never-
theless exhibits the advantage of giving an exact reading
of the last day of the month, -whatever may be such last
day.

The functions effected by stem T aﬁd the push-pieces
P1 and P2 are the'éame as those shown in figure 2 and set
forth hereinabove. They will not therefore be further
reverted  to here. 'It'will be recalled however that the -
setting  of date Q, month Mo and the year BISS is brought

about in placing crown T in position T3 as shown onvfigure
: ) i



wat ch and are found connected to the-potential Vdd when there is a contact
with the tail 57. Figure 4 Is a block di agram . exhibiting the
el ectric-electronic portion of the chronograph watch shown on figure 1.
TFhi s di agram principally includes a chronograph/tinekeeper di spl ay
selection block 60, a frequency diwiddr-61 and a - block 62 for
managi ng the date according to the nunber of days in a nonth under

consi derati on. Bl ocks 60, 61 and 62 formpart of a

m cro-contrp) | erfkromen thder ptﬁassre@‘ eignee Eé¥itHObIus manner- d) pusHch

m cro-controller ﬁé ggnn cted %erne hand the stem gont acts 58, 59 and
the push- pi&eFTont ac tﬁé’t& ¢ b FRECHBEPURDFGRDIEF] 1o

44. A quartand imimea@@ansemenhebyedt troritthe ofhptite o$etdmed dsmadiér haadt | on
oL of Lhe, Th6" Baeantitd chnadheliPPiavogeheeld aps bl Ogic euriler drigliddes 2

bl ock 64 for  managi n empus r| es ronograph ma
bl ock ‘65 anshat tmsasbverwcth@oum-elﬁ merﬁhanesthGG sectmdangmad¥, hand MoThe

m cro-contrpid eéfféceé&%amdaﬁmf tehd Uﬂaﬁf%w.&ygl&'olﬁa\iﬂc&&or
manner: Wen_ the chronograph is not 1n use menor 1 es
w:.ll jump a” year. The time sett:.ng of such indicators
consists thus in positioning initially the first small
hand BISS on the year which is appropriate, then the second
small hand Mo on the month and finally the large hand Q

on the day.

The -assembled electric . module which fits out the
.chronograph watch of figure 5 is identical to that shown
on figure 3. There likewise it is not necessary to revert
to it further.

Figure 6 is. a variant of the second embodiment of
the invention shown on figure 5. Such 'figures are different
from one another only in the distribution of the date on
the hours circle. In figure 6, the date divisions extend
over 180° and have been separated in order to correspond
to the seconds division of the chronograph. At the end
of the last day of the month, the large hand Q advances
rapidly over the remaining 180° so as to be brought into
position on the first day of the following month.. In figure
5, the  date divisions extend over 360° with compression
of the scale of the last two days of the month, as has
already been mentioned hereinabove.

Figure 7 is a block diagram showing the electric-
electronic portion of the assembled chronograph watches
shown on f:.gures 5 and 6. This diagram differs from
that of figure 4 only in that it includes a supplementary
seconds counter 68 and memory 69. Thus the explanations
which have been given hereinabove in connection with figure
4 are valid by analogy for figure 7. '
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days 71 and nonths 70 increnmented by lines 80. and 81 comning from

di vider 61, display their contents via notors 43 and 44 on the
first and second small hands, respectively Q and Mb. The tinmekeeper

di spl ays the second S1, the mnute Mand the hours H by the seconds out put
of the divider 61 via notor 41. The large hand S2 of the chronograph is at
zero and the notor 42 is not activated. The hour signal comng from
divider 61 controls the management block for the date 62 which attribytes
to each nonth the corresp- onding nunber #ﬁ days. - In the case in which
the nmonth includes 31 days, block 62 is a ranged so as not to increase
menory 71 .during passage of the 30th to the .31st day in a manner such that
the first small hand Q remai ns two days on di vi sion 30 of the dial (figure

1). In the case in which the nonth includes 28 days, the sanme block 61 is
arranged so as tg,i @g?gp_gnb NRHRI >in71t119é’ Eggge @pdgt |SQ_Q§It Séf@&aft ttp‘g end
of the 28th day. case In nmont h i ncl_udes

necessary t%ﬁfﬁ%ﬁﬁﬁil FounBaEt &5 I?é‘dca‘F%‘%Ian g tesH & ndhe P-&I@é'ﬁm%t&ﬁ
exanpl e notaddicthHdi adtbhe fauray®ak3CcyalivaTeiRy ylamnhhha ©Y 02RQ" #BB 1 S

PLart od b BT PlSes P11 SPPESsBLCRIFILP! o0 G2 palls NG B ook
graph managgteentidpwck sfEmaddn@nt blodke e&fecmt athbartransformatlons
S2 « Q and m + BISS by line 85 and maintains in memory
the day and the four-year cycle connected with timekeeping.
The transformation h + Mo takes place as in figure 4.
In the case of a reset to zero signal (reset), the counters for
seconds 68, ‘minutes 67 and hours 66 are reset to zero.
In parallel thereto, motors 42, 43 and 44 are switched
onto memories 71, 69, 70 respectively, which brings about
the transformations S2 + Q, m + BISS and h + Mo.

The micro-controller which is here used is of the
same type OKI 5052 as that mentioned hereinabove.
Programminé however is slightly different since there is
here added the four-year leap yéar cycle.
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signal, enables incrementation of the mnutes 67 and hours 66 counters by
lines 83 and 84. Motors 43 and 44, controrrédsbyxcgggigiih§;+and 66
drive the first and second small hands mand h. Parallel thereto, ock .
64, by line 85, effects the transformations m [erLﬂ'lﬂﬂmﬁ Mo and
mai ntains in nmenory the day and the ngy ho associ at 'my eeper.
VWhen the chronograph is reset to zero by pressure on ¢ push#pi 2, the
signal sent by line 86 (reset) to block 65 enables setting to zero on the
one hand of_LXEﬂﬁarge hand S2 by line. 87 and on the other hand the m nutes
67 and hours 66 counters. -In parallel thereto, notors 43 and 44 are
swi tched onto nmories 71 and 70 b I ne 85 and .the transformations m+ Q
and h [err] Nb?gre ef f eEREQRC ?f@%?exag H comprAs inge kg MNRERING fddisioh
wat ch accor dhdgcatora fécont} Snpodsedntfoaf diip&aymm@ttné timés oifn dalje
case of the r n udes ti In I rst di cators for
di spl ayi ng ?%a §ﬁr8HP§9%§E é%ﬁééﬁ {%é1?ﬁﬁﬁgf é?iﬂqﬁﬁQE $Akmd a
smal | secondgihgnda Stlmﬁu@nthandé aie omqncmjse ogm har mdmyual medneyriodal
dial train, S nd a | r alel | t he
EREngRent SERPNCR2NARA P! it 9298" Bl Ytldh! Ahd] é%&&%%

shaft of tﬁe ro {rst "stéppi ng notor. ronogr
al so inclu@dB benstasde phstoppe then reset to zero, characterized

by the fact that it includes means for instantaneous conv-

ersion of at least one of said second indicators (m, S2)
into an indicator of a function other than that of chrono-
graph whenever the chronograph is not in use.

2. Chronograph watch-éccording to claim 1, charact-
erized by the fact that the other function displayed by
. the second indicators (m, S2) is ‘the date indication.

3. Chronograph watch aécording to claim 2, charact-
erized by the fact that the first indicators comprisé at
least one hours hand (H) and one minutes hand (M) and that
the second indicators comprise a large hand (S2) for count-
ing - seconds, a first small hand (m) for counting minutes -
and a second small hand (h) for counting hours, said first
small hand (m) indicating the date (Q) whenevef the chrono-
graph is not in use.

4, - Chronograph watch according to claim 3, charact-
erized by the fact that said second small hand (h) indicates

the month (Mo) whenever the chronograph is not in use.

5.-' : Chronograph watch according to claiﬁ 4, charact-
erized by the fact that it includes first (71) and second
(70) memories adapted to memorize respectively the date
(Q) and the month (Mo) when the chronograph is started
then stopped, the contents of said first and second memories
belng displayed by said first and second small hands resp-
ectively when the chronograph is reset to zero.



second indicators in order to display a tinme interval, nanely a | arge hand
S2 to count seconds, a first small hand min order to count m nutes and a

second small hand h for counting hours. A seeeﬁd—sfepprﬂg’ﬁﬁTBT—dr|ves the

l-arge hand S2, a third stepping notor drives the first
fourth stepping notor drives the second snall ?uul “m contro
arrangenent including two push-pieces P1 and P2 st oppi ng,

then resetting to zero the chronograph 1hdtcators S2, nland h Véry
generally according to the invention, the chrono- gfaph wat ch i ncl udes

i nst ant aneous %onver5|oahg§ﬂ3§§5§ﬁ %t&ﬁaéécgﬂf ﬂﬁléﬁ“éﬁéﬁﬁxi“jéﬂg¥ééﬁc"s
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first small § coun ing~ chronogra
hand (S2) indicating the date (Q) whenever the chronograph

is not in use.

7. Chronograph watch according to claim 6, cha;act—
erized by the fact that said first small hand (m) indicates
the four-year leap yéar cfcle:(BISS) and that said second
small hand (h) indicates the month (Mo) whenever the chro-

nograph is not in use.

8. ' Chronograph watch according to claim 7, charact-
erized by the fact it includes first (71), second (69)
and third (70) memories adapted to memorize respectiveiy
the date (Q), the four-year cycie- (BISS) and the month
(Mo) when the chronograph is started then stopped, the
contents of said first, second and third memories being
displayed respectively by.said,lérge hand and said first

~and second small hands when the chronograph is.reget'to”

Zero.

9. Chronograph watch according to claim 3 or claim
6, characterized by the fact that the hours hand (H) and
‘the minutes hand (M) are driven by a first motor (41) and
that the large hand (S2), the first small hand (m) and
the second small hand (h) are respectively driven by second
(42), third (43) and fourth (44) motors.
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minto a four-year |eap year cycle BISS, fromwhence mJerr] Bl SS.
*Figure 5 shows that the large hand S2 counting seconds rotates over a dial
i ncl udi ng 60 di vi sions. I't' makes one rotation in one mnute. Li kew se,
_the first small hand mcounting mnutes rotates over a dial including 30
divis- ions, and the second small hand h counting hours rotates over a dial
including 24 divisions. It nmakes one revolut- ion in 12 hours. Wen hand
S2° has nade one revolution, the m nutes hand m advances by one division and
i ndi cates one additional m nute. Wen the hand m has nmade one rotat- ion,
hand h advances by one division and yﬁhdicates.one addi ti onal half-hour.
When the large hand S2 is converted into a date indic- ator Q it advances
by two divisions per day, except during the passages fromthe 30th to the
31st and fromthe 31st to the 1st day of the followng nonth in which it
advances only throug? di vi si on. When the first small hand mis
converted into a fo % cycle indicator BISS, it advances by 90 per year
in order to indicate stccessively the first 1, second 2 and third 3
pre-leap years, then the leap year BISS. Finally, when the second snal
hand h is converted into a | mdicat L] dvances by two divisions
per nonth. This enbodi nent s provided with a pergdetual cal endar and when
the | arge hand displays a
4
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ponth including 28, 29 or 30 days, such hand junps to the - 13 - Ist of
the following nonth at the end of the 28th, 29th or 3.0th day. As in the
case of the chronograph watch of figure 1, the chronograph of figure 5 is
started and stopped by pressure on push-piece Pl. At the start, one then
finds the conversion S2 [err] Q mJ[err] BISS and h. [err] M. In actuating
push-piece P2, the chronograph is reset to zero. Fromthis instant,
the large hand is instantaneously positioned on the date S2 [err] Q the
first small hand is positioned instantanegusly on one of the four years of
the four-year cycle m[err] BISS and the2fkcond small hand is

i nst ant aneously positioned on the nonth h [érr] M. |In the exanple of
figure 5, the large hand and the first and second small hands display 8
hours (h), 11 mnutes (n) and 2 seconds (S2) of the elapse tinme, or
the 2nd (Q AUQUStﬁﬁg?%ZOf the second year (BISS) of the four-year cycle of
the tinekeeper acc to whether such hands display a tine interval or
the tine of day respectively. Finally, the stemcrown T of figure 5 has

t he same functions as those des tkference to figure 1.
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Thi s second enbodi nent requires, as is seen on figure 5, the providing
of a special dial wherein, beside the seconds i ndication S2, mnutes

i ndi cati on mand hours h appear respectively the date indications Q the
f-our-year cycle BISS and the nonth Mb. This special execution never-

t hel ess exhibits the advantage of giving an .exact reading of the |ast day
of the nonth, whatever may be such | ast day. The functions effected by stem
T and the push-pieces P1 and P2 are the sane as those shown in-figure 2 and
set forth hereinabove. They wll not therefore be further reverted
to here. It wll be recalled however t the setting of date Q nonth
Mo and the year BISS is brought about infplacing crowmn T in position T3 as
shown on figure - 14 - 1. If one then presses in a continuous nanner on
push- piece P2, the large hand Qrotates in a continuous manner and causes
advancenment by a month of the second small hand Mo each tinme that said

| arge hand wi |l have run through one turn over the dial. Wen the second
small hand Mo has effected one revolution, the four-year cycle indicator
will junp a year. .The tinme setting of such indicators

Fig.3




~ consists thus in positioning initially the first smal
year which is appropriate, then the second snal
finally the large hand Q on the day. The

hand BI SS on the
hand Mo on the nonth and

v

assenbled electric nmodule which
fits out the chronograph watch of figure 5 is identical to that shown on
- figure 3. There likewse it is not necessary to revert to it further.
Figure 6 is. a variant of the second enbodi nent of the invention shown on
figure 5.

Such figures are different fromone another only in the
distribution of the date on the hourghéircle. In figure 6, the date

di vi sions extend over [err] and have en separated in order to correspond
to the seconds division of the chronograph. At the end of the |ast day of -
the nonth, the | arge hand Q advances rapidly over the renaining 180 so as

to be brought into position on the first day ofC?he following nonth.. In
figure 5, the date divigions extend over '&h esst ‘the scale
of the last two A the nont h, raa i
her ei nabove. Fi € sga bl ock diagr
el ectronic po the assenbled \ c p 0 on
figures 5 and\g. diagram diff rom f 4oonly in
that it include hementary seconds C ter 68 and Jrenory 5? Thus
t he expl anati ons - ~ 2 Ry ey e =
- 3 g S
N o -~ o =L
. €5 geo = o
2 S5 29 3 E
é_-,: (c/u1 2 g (=3 T
|
8\\. I/; | /g
=\3| &
o . O l g % i 5 = —
: o~ I Ida b
0 1 = = <
\ 8 |y @
o~ e = E . ‘ i L
2 T | ] o
2‘.. g QE, . ! g‘ g .
o 2 ‘-J gl 9| o u
- 0O c - .é & w % D
> g | l ‘S‘ ﬂ X
= — 2 o 5 w
= — s 2 £
a S 3 54 = e
% [ .E ——._{-71_ ' ‘ L
g gel— 1 3
Eg ?5'\ _J } %
IJ'J -l-c- (25
=)
pall=! ?’I = -+ % ﬁ
) ‘,52 g-—-— ————— 2 9
m : nn j = cé \
° P
- 2 3o | §
= \§ V
- r~ —\ ™
3 — ()
=1 P—o &R g3



whi ch have been given herei nabove in connectidn with figure 4 are valid by

anal ogy for figure 7. In figure 7 and in the case of a start signal, the
seconds counter 68 and that of mnutes 67 are increnented and the notors 42
and 43 drive the large hand S2 and the first snmall hand mrespectively.

In parallel thereto, the input managenent block effects the
transformations S2 [err] Q and mq{err] BISS by |line 85 and nmaintains in
menory the day and the four-year cycle connected with tinmekeeping. The
transformation h [err] M takes place as_yin figure 4. In the case of a
reset to zero signal (reset), the counter%/?or seconds 68, mnutes '67 and
hours 66 are reset to zero. In parallel thereto, notors 42, 43 and 44 are
switched onto nenories 71, 69, 70 respectively, which' brings about the
transformations S2 [err] Q m+ BISS and h [err] Mb. The mcro-controller
which is here used is -thessane type OKI 5052 as that nentioned
her ei nabove. Progranm glgo ver is slightly different since there is here
added the four-year |eap year cycle.
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-. 16 - CLAIMS 1. Chr onogr aph watch conprising tinme keeping first
indicators (H M Sl1) used for displaying the tinme of day and chronograph
second indicators (h, m S2) used for displ- aying a tinme interval in
response to a manual control arrangenent (P1, P2) with the aid of which the
chronograph can be started, stopped, then reset to zero, characterized by
the fact that it includes neans for instantaneous conv- ersion of at |east
one of said second indicators (m S2) into an indicator of a function other
than that of chrono- graph whenever the chyonograph is not in use. 2.

Chr onogr aph watch according to claim1, dract- erized by the fact that
the other function displayed by the second indicators (m S2) is the date

i ndi cation. 3. chronograph wat ch according to claim 2, charact-
erized by the fact that the first indicators conprise at |east one hours
hand (H) and one ninut (M and that the second indicators conprise. a
| arge hand (S2) for co g gg seconds, a first small hand (nm) for counting
m nutes and a second snalY hand (h) for counting hours, said first snall
hand (m indicating the date t he_chrona- graph is not in use.
4. Chr onograph watch afcgrding to claim 3, chagact- erized by the
fact that said second snmall pafd (h) indicates
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the nonth (Mbd) whenever the chronograph is not in use. 5. Chr onogr aph
~wat chaccording to claim4, charact- erized by the fact that it includes
first (71) and second (70) nenories adapted to nmenorize respectively the
-date (Q and the month (M) when the chronograph is started then stopped,
the contents of said first and second nenories being displayed by said
first '‘and second small hands resp- ectively when the chronograph is reset
to zero. - 17 - 6. Chr onogr aph wat ch according to claim 2, ' .
charact- erized by the fact that the Tf%st indicators conprise at least a
hours hand (H and a mnutes hand ( and that the second indicators
conprise a large hand (S2) for count- ing seconds, a first small hand (m
for counting mnutes and a second snall hand (K} for counting hours, said

| arge hand (S2) indicating the datgj(Q V\henevér?ﬁ t he chronograph is not in
use. 7: ey h wat ch ac i e Iéi ~ ch erized by
the fact that g @] sk smal | hand”(m : S r<ve eap year
cycle. (BISS) [a @, said second sma Rt @ nth (M)

@ aph is not in us \ '
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. 8. Chr onogr aph wat ch accordlng to claim?7, charact- erized by the
Yact it includes first (71), second *(69) and third (70) menories
adapted to nmenorize respectively the date (Q, the four-year cycle
(BISS) and the nonth (Mb) when the chronograph is started then
stopped, the contents of said first,asegocrand third nmenories being

di spl ayed respectively by. said | arge hand and said first and second small
hands when the chronograph is reset to zero. 9. . Chronograph watch
according to claim3 or claim§6, characterlzed by the fact that the hours
hand (H) and the ni nut SSRANQGRARH HAZCH WIH BPTE ANPICAFORor (41) and t hat
the large hand (S2), the first small hand (m and the second snmall hand
(h) are respectively driven by second (42), third (43) and fourth (44)
not or s.

The chronograph watch comprises time keeping first
indicators (H, M, S1) used for displaying the time of day
and chronograph second indicators (h, m, S2) used for dlSpl—
aying an interval of time in response tq a control arrange-
ment (P1, P2) with the aid of which the chronograph can
be started, stopped and reset to zero. The chronograph
watch includes instantaneous conversion means for at least
one of the\\éecbnd indicators (here the seconds counter
$2) into an indicator of another function, for example
an indication_.of the date (Q), when the chronograph is
not in use. In such example there is also. ﬁrovided the
transformation of the minutes counter {(m) into a four-year
cycle indicator (BISS) and the hours counter (h) into a
months indicator-(Mo). '

Figure 5
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