1 SECULAR PERPETUAL CALENDAR The object of the invention is a secul ar

per petual cal endar for tinepieces, especially for wistwatches. A search
conducted by the holder has identified the following two priorities: Sw ss
patent no. 653 841 and German patent DE-31294. These two patents describe
secul ar perpetual cal endars and represent the state of the technique. 2

The mechani sm described in German patent nunber 31294 is intended rather to
be wused in a clock and its use in a wistwatch is unrealistic. However,

Swi ss patent nunber 653 841 in the nane of Pateck Philips SA describes a
nore sophisticated nechanism In this nmechanism the gear train which
cooperates with the secular camis driven in rotation by the nonth cam at
a rate of one revolution in one hundred years. On this gear train naking
one revolution in one hundred years is mnounted a satellite with four
branches whi ch makes one quarter turn every one hundred years. This
satellite takes the formof a Maltese cross, which can cause sone probl ens
in functioning. The purpose of this invention is to propose a secul ar

per pet ual cal endar of '

SECULAR PERPETUAL CALENDAR

The object of the invention is a secular perpetual calendar for timepieces,

especially for wristwatches.

A search conducted by the holder has identified the following two priorities:

- = Swiss patent no. 653 841 and German patent DE-31294. These two patents

describe secular perpetual calendars and represent the state of the technique.




whi ch the secul ar gear train carrying the camis designed to make one
revolution every four hundred years. The secul ar perpetual cal endar for

ti mepi eces, especially for wistwatches, according to the invention,
conprising a conventional retrograde perpetual calendar nechanism is
characterised in that an additional nmechanismis linked to the
conventional perpetual calendar mechani spand conprises a |ast wheel making
one revolution in four hundred years, thi's wheel carrying a camof which
the steps cooperate with a |lever on which pivots a wheel which carries a
satellite on which is attached the February cam and the cam whi ch nakes
one quarter turn every century presenting three |ow steps enabling the

| ever to nove back in such a way that the camon which the nultiple |ever
will press is in the same position as for a conventional 28-day nonth of
February three times in succession for the years 3 2100, 2200 and 2300,
and then a high step to restore the 29t' of February of the year 2400.
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shortly, the secul ar cal endar nmechanismw || consequently nake 1l rst

correction in 240Qsednaeidtk B8 tsQusin® RfifheH i TRASHIL. B&WSHE SQs p%te\ﬁ\fheel
meshing with the wheel
number 653 841 in the name of Pateck Philips SA describes a more sophisticated
mechanism, In this mechanism, the gear train which cooperates with the secular
- cam is driven in rotation by the month cam at a rate of one revolution in one
hundred years. On this gear train making one revolution in one hundred years is
mounted a satellite with four branches which makes one quarter turn every one
hundred years. This satellite takes the form of a Maltese cross, which can cause
 some problems in functioning,

The purpose of this invention is to propose a secular perpetual calendar of
which the secular gear train carryiﬁg the cam is designed to make one revolution
every four hundred years.

The secular perpetual calendar for timepieces, especially for wristwatches,
according to the invention, comprising a conventional retrograde perpetual
calendar mechanism, is characterised in that an additional mechanism is linked to
‘the conventional perpetual calendar mechanism and comprises a last wheel making

~one revolution in four hundred years, this wheel carrying a cam of which the steps
cooperate with a lever on which pivots a wheel which carries a satellite on which
is attached the February cam and the cam which makes one quarter turn every

_ f:entury presenting three low steps enabling the lever to move back in such a way
that the cam on which the multiple lever will press is in the same position as for a

conventional 28-day month of February three times in succession for the years




maki ng one revolution every four hundred years has a double pin of which
after the nonth of February of the centenary

the function is to restore,
year, the normal rhythm of the cal endar for the next 99 years by causing

“the four hundred year wheel, and therefore the cam attached on this wheel,
to advance by one eighth of a turn. A feeler of a |lever presses on the cam

linked to the four hundred year wheel in; such a way as to nodify its
angul ar position and, consequently, during each nonth of February, correct

or not, ‘dependi ng on whether or not the year is the last year of the

century, the nunber of days in the nonth in accordance with the position of
the camattached to the wheel (13). The drawing represents, as an exanple,
a node of execution of the secular perpetual cal endar which is the object

of the invention. In the drawing: - fig. 1 is a view of the various gear
trains of the secul ar perpetual calendar according to the invention, fig.
2 is a viewof the secular perpetual calendar simlar to that in fig. 1,
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year 240()f When the wristwatch comprising the secular perpetual calendar is
marketed shortly, the secular calendar mechanism will consequently make its first
correction in 2400.

- According to a preferred mode of execution, a wheel meshing with the wheel
making one revolution every four hundred years has a double pin of which the
function is to restore, after the month of F ebruary of the centenary year, the normal
thythm of the calendar for the next 99 years by causing the four hundred year

- wheel, and therefore the cam attached on this wheel, to advance by one eighth of a
turn,

A feeler of a lever presses on the cam linked to the four hundred year wheel in

such a way as to modify its angular position and, consequently, during each month

of February, correct or not, depending on whether or not the year is the last year of
t_he century, the number of days in the month in accordance with the position of the

cam attached to the wheel (13).

The drawing represents, as an example, a mode of execution of the secular

perpetual calendar which is the object of the invention.

| In the drawing:

- ﬁg. 1 is a view of the various gear trains of the secular perpetual calendar
according to the invention,

- fig. 2is a view of the secular perpetual calendar similar to that in fig. 1, but

with the gear trains in the position corresponding to the standard 28™ of February,




fig. 3 is a view of the secul ar perpetual calendar simlar to that in fig.
1, but with the gear trains in the position of the standard 29t h of
February, - fig. 4 is a view of the calendar in the position correspondi ng
to the 28th of February in the |ast year of the century, - fig. 5is a
view of the calendar in the position of the 29th of February in the |ast

year of the century, - fig. 6 is a view of the gear train (6) withits
satellite (7), the whole assenbly bei ng4 nounted on the lever (7) pivoting
on the axis (16), - fig. 7 is a view of the assenbly of the gear trains

(11, 11'), and - fig. 8 is a view of the wheel (13) with its cam (13").
The correction made every four years by a conventional perpetual cal endar
is too great according to the G egorian cal endar and the secul ar perpetual
cal endar according to the drawing is designed to maintain the | eap year
every four hundred years, that is to say each century of which the first

two figures are divisible by four, in other words the year 2000, 2400,
10Q, ..220Q, 2300_and 2500,

2800, etc. Thus, on j r iate centu
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cal endar representgd ﬂe%e%rhgaigsr i%\lc\fienp%siﬁgggtr the standard 20% of %‘eborflary,
.~ fig. 4is a view of the calendar in the position cotresponding to the 28" of
February in the last year of the century,
- fig. 5 is a view of the calendar in the posiﬁon of the 29" of February in the last
year of the century,
- fig. 6 is a view of the gear train (6) with its satellite (7), the whole assembly
being mounted on the lever (7) pivoting on the axis (16),

- fig. 7is a view of the assembly of the gear trains (11, 11°), and

- fig. 8 is a view of the wheel (13) with its cam (13%).

The correction made every four years by a conventional perpetual calendar is too
great according to the Gregorian calendar and the secular perpetual calendar
gccording to the drawing is designed to maintain the leap year every four hundred
years, that is to say each century of which the first two figures are divisible by
four, in other words the year 2000, 2400, 2800, etc.

Thus, on each intermediate century, 2100, 2200, 2300 and 2500, 2600, 2700, etc.,

the leap year is eliminated.

The secular perpetual calendar represented in the draWing comprises a series of

gear trains and cams (4, 5,6, 7, 7, 8, 9,10,11,11°, 12, 12°, 13, 13, 14), a feeler




gear trains and cans (4, 5, 6, 7, 7', 8, 9, 10, 11, 11', 12, 12', 13, 13",
14), a feeler 5 (2) pivoting around the axis (16) and controlled by the
date wheel (3) and its cam (3') and the 24-hour wheel (1) and its cam
(I"). It is based on a conventional perpetual calendar in which, in a cycle
of 4 years, 3 consecutive years with a 28-day nonth of February and a
29-day nonth of February once every 4 ygars are taken into account.
Starting fromthis basis, we have a gear~“train of which the |ast 8-tooth
wheel (13) conpletes one revolution in four hundred years. This |ast wheel
(13) carries a circullar cam(13') wth 3 notches each having a val ue of
one eighth of a turn (see fig. 8). Position 2: February in the |ast year
of a century (figure 4) The feeler (15) of the nultiple |ever (2) bears on
the | eap year step of the satellite cam (7'). To nodify the 29th of
February to 28 days (2100, 2200 and 2300, etc.), the cam(13") is

positioned so that the feeler (14) bears on a notch obliging the Ilever (9)
.that the
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cam (13") returns before the follown
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It is based on a conventional perpetual calendar in which, in a cycle of 4 years, 3
consecutive years with a 28-day month of February and a 29-day month of
February once every 4 years are taken into account.

Starting from this basis, we.have a gear train of which the last 8-tooth wheel (1 3)
completes one revohrtion in four hundred years. This last wheel (13) carries a
circular cam (13°) with 3 notches each having a value of one eighth of a turn (see

fig. 8).

Position 2: February in the last year of a century (figure 4)

The feeler (15) of the multiple lever (2) bears on the leap year step of the satellite
cam (7). To modify thg 29" of February to 28 days (2100, 2200 and 2300, etc.),
the cam (13°) is positioned so that the feeler (14) bears oﬁ a notch obliging thle
lever (9) to move back by the value of one step (29 — 28).

It is important that the cam (13°) returns before the following February to a

position presenting the largest diameter to display the 29% of Februéry in the

normal four-year cycle.




normal four-year cycle. 6 To summarise, the small steps of the cam (13')
W Il present thenselves to the feeler (14) only for 28 days or nore but

| ess than 11 nonths per century three tinmes in succession. Explanation of
| eap year pear trains The wheel (4), which is the nonth wheel, conpletes
one revolution with the cam (4') and the star (4") in one year. The cam
(4'") presents a very deep February step _(in excess of its useful value).
This star (4") is attached to the wheel ?4) designed to drive the setting
wheel (5). The latter drives the wheel (6) which has the sane nunber of
teeth as the wheel (4) and therefore conpletes one revolution in one year.
On the axis of this wheel, the fixed pinion (8) is attached to the |ever
(9) which pivots in (16). The pinion (7) is adjusted freely on one arm of
the wheel (6) and is thus positioned as a satellite around the pinion (8)
with a gear ratio which causes it make one quarter turn per year. On the
|atter is attached a satellite cam (7') of which one quarter of the

To summarise, the small steps of the cam (13°) will present themselves to the
feeler (14) only for 28 days or more but less than 11 months per century three

times in succession.

Explanation of leap vear gear trains

The wheel (4), which is the 1ﬁonth wheel, completes one revolution with the cam
" (4) and the star (4”’) in one year. The cam (4°) presents a very deep February step
- (in excess of its useful value). This star (4°") is attached to the whee! (4) designed
to drive the setting wheel (5).
The latter drives the wheel (6) which has the same number of teeth as the wheel
(4) and therefore completes one revolution in one year.
On the axis of this wheel, the fixed pinion (8) is attached tolthe lever (9) which
pivots in (16).
The pinion (7) is adjusted freely on one arm of the wheel (6) and is thus positioned
as a satellite around the pinion (8) with a gear ratio which causes it make one
(iuarter turn per year.
On the latter is attached a satellite cam (7°) of which one quarter of the
| circumference has a greater diameter for 29-day months. Each year, the cam

presents a deviation of 90° with respect to a set point on which the multiple lever




circunference has a greater dianmeter for 29-day nonths. Each year, the cam
presents a deviation of 90 with respect to a set point on which the
multiple lever 7 (2) will bear for the whole duration of the nonth of
February. They end-of -nonth adjustnent systemis conventional. A ratchet
for the date and an auxiliary end-of- nonth ratchet. Secul ar year train:
The star (4") is the nonth star. It advances by one twelfth of a turn each
nonth, and therefore one turn in one year. On this wheel is attached the
nmonth cam (4') wth 12 steps of different depths to adjust the irregul ar

end- of - mont h | engt @ will mantoe thieivehio k| dusyisih 6fthe mohthto Belivhady. Théy nd-st-@bigched a
disk carrying a pin (17). On the transition fromthe 31" of January to the

1' of February, t hidfuspidnt siisicweis cauvedhdl. RfattiRe iRkt GADIn aulﬂliaéj; RS
engaged between two teeth (on the centre line). On the 28th and 29th of

February, at m dnimétth rdidhe@dvanci ng by one tooth, the pin (17) drives a
second tooth of the wheel (10) and cones out of its perineter and the

cycle starts again on the follow ng 31" of January. The wheel (10) which
has 20 teeth will therefore make one revolution in 10 years.

Secular gear train;

The star (4°) is the month star. It advances by one twelfth of a turn each month,
and therefore one turn in one year. On this wheel is attached the month cam @
with 12 steps of different depths to adjust the irregular end-of-month lengths
(conventional system).

On the star (4") is attached a disk carrying a pin (17). On the transition from the
31% of Janvary to the 1% of February, this pin drives a tooth of the wheel (1 0). It
remains engaged between two teeth (on the centre line).

On the 28" and 29 of February, at midnight, by advancing by one tooth, the pin
(17) drives a second tooth of the wheel (10) and comes out of its perimeter and the
cycle starts again on the following 31% of J anuary. The wheel (10) which has 20
teeth will therefore make one revolution in 10 years.

- The driving of the wheel (11) is identical in its principle. That is to say it has 20
teeth and every 10 years advances by 2 teeth, driven by a pin attached on the wheel
(10). It will therefore make one revolution in 100 years.

The wheel (12) has 12 teeth. It is driven by an 11-tooth sector (11°), attached on
the wheel (11) which will drive 2 teeth 6 times in succession, therefore one

complete revolution in 60 years, and remain immobile for 40 years until a new




The driving of the wheel (11) is identical in its principle. That is to say
it has 20 teeth and every 10 years advances by 2 teeth, driven by a pin
attached on the wheel (10). It will therefore nake one revolution in 100
years. The wheel (12) has 12 teeth. It is driven by an 11-tooth sector
(I1), attached on the wheel (11) which will drive 2 teeth 6 tinmes in
succession, therefore one conplete revolution in 60 years, and renain

i mmobile for 40 years until a new 8 toobh of the sector presents itself.

It will ‘therefore make one revolution in 100 years. On the wheel (12) is
fixed a double pin (12') which will drive two consecutive tines, at an
interval of one nonth, every 100 years, the wheel (13) which has 8 teeth
and therefore nakes one revolution in 400 years (see fig. 1). This wheel
carries the cam (13') (see fig. 4 explaining the position corresponding to
the 28th of February in the |last year of a century) which cooperates with
the nose (14) of the Ilever (9). Wth the exception of centenary years, the

' centohary yoar <o REbEkecbo i s SR il hefrcingis e cBnbGion ™ 19 ot ep (b
the nose (14) thr%%mgines i n succession, obliging
On the wheel (12) is fixed a double pin (12°) which will drive two consecutive
times, at an interval of one month, every 100 years, the wheel (13) which has 8
teeth and therefore makes one revolution in 400 years (see fig. 1). This wheel
carries the cam (13°) (see fig. 4 explaining the position corresponding to the 28" of
February in the last year of a century) which cooperates with the nose (14) of the
lever (9).
-With the exception of centenary years, the nose (14) of the lever (9) always
bears on the high step of the cam (13°). In centenary years, the cam on the 1% of
February presents a low step to the nose (14) three times in succession, obliging
the lever (9) to move back so as to turn the 29 of F ebruary into the 28% for the
years 2100, 2200 and 2300. The fourth time, i.e. for the year 2400, the cam
- presents a high step so as to restore the leap year (see fig. 1).
The function of the double pin of the wheel (12} is to restore a high step for the
next 99 years during the centenary year by causing the cam (13’) to make one

eighth of a turn, in order to return to the normal leap year cycle,




the lever (9) to nove back so as to turn the 29th of February into the 28th
for the vyears 2100, 2200 and 2300. The fourth tinme, i.e. for the year
2400, the cam presents a high step so as to restore the | eap year (see
fig. 1). The function of the double pin of the wheel (12) is to restore a
~high step for the next 99 years during the centenary year by causing the
cam (13') to nake one eighth of a turn, in order to return to the nornal
| eap year cycle. 9 CLAIMS 1. Secul ar perpetual cal endar for tinepieces,
especially for wistwatches, conprising a conventional perpetual cal endar
mechani sm characterised in that an additional nmechanismis integrated in
t he conventional cal endar nechani smand conprises a |ast wheel naking one
revolution in 400 years, this wheel carrying a camof which the steps
cooperate with a lever on which pivots a wheel which carries a satellite
on which is attached the February cam and the cam which nmakes one quarter
turn every century, presenting three | ow steps enabling the |lever to .-nove
back in such a way that the camon which the multiple lever will press is
in the same position as for a conventional 28-day nonth of February three
times in succession for the years 2100, 2200 and 2300, and then a high step
to restore the CLAIMS

1. Secular perpetual calendar for timepieces, especially for wristwatches,
comprising a conventional perpetual calendar mechanism, characterised in that an
additional mechanism is integrated in the conventional calendar mechanism and
comprises a last wheel making one revolution in 400 years, this wheel carrying a
cam of which the steps cooperate with a lever on which pivots a wheel which
carries a satellite on which is attached the February cam and the cam, which makes
one quarter turn every century, presenting three low steps enabling the lever to
move back in such a way that the cam on which the multiple lever will press is in
the same position as for a conventional 28-day month of February three times in
succession for the years 2100,2200 and 2300, and then a high step to restore the

29" of February of the year 2400,

2. Secular perpetual calendar according to claim 1, characterised by the
fact that the wheel carries a double pin of which the function is to restore, after the
month of February of the centenary year, the normal rhythm of the calendar for
the next 99 years by causing the wheel, and therefore the cam, to advance by one

eighth of a turn.




29m of February of the year 2400. 2. Secul ar perpetual cal endar according
to claiml, characterised by the fact that the wheel carries a double pin
of which the function is to restore, after the nonth of February of the
centenary year, the normal rhythm of the cal endar for the next 99 years by
causi ng the wheel, and therefore the cam to advance by one eighth of a
turn. 10 3. Secul ar perpetual calendar according to clains 1 or 2,
characterised by the fact that the feeler of the | ever presses on the cam
in such a way as to nodify its angular position and, consequently, during
each nonth of February, correct or not, depending on whether or not the
year is the last year of the century, the nunber of =~ days in the nonth in
accordance with the position of the cam

3. Secular perpetual calendar according to claims 1 or 2, characterised by
the fact that the feeler of the lever presses on the cam in such a way as to modify its
angular position and, consequently, during each month of February, cotrect or not,
depending on whether or not the year is the last year of the century, the number of

days in the month in accordance with the position of the cam.




