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Description
BACKGROUND
1. Technical Field

[0001] The presentdisclosure relatestoa moon phase
display watch that displays the moon phase by displaying
positions of the sun and the moon.

2. Related Art

[0002] JP-A-2009-229069 discloses a watch including
a mechanism for displaying the moon position and the
moon phase. The watch includes a constellation plate on
which the ecliptic and the numbers representing, on the
ecliptic, the positions of the sun in each day of each month
are provided, and a moon plate on which marks of the
moon positions and the moon phases are provided. The
constellation plate rotates in synchronization with the
stellar diurnal motion, and the moon plate rotates at a
predetermined rotational ratio with respect to the con-
stellation plate. The user can determine the moon phase
by estimating the position of the today’s sun on the basis
of the numbers on the ecliptic, by connecting the position
of the sun and the center of the moon plate with a virtual
straight line, and then by checking a moon phase indica-
tor through which the straight line passes, on the moon
plate. EP 3 267 267 A1 discloses another example of
watch including a moon phase display.

[0003] With the above-described watch, the user has
to read the moon phase indicator by estimating the po-
sition of the sun by his or her self, and as such the user
may recognize a wrong moon phase.

SUMMARY

[0004] A moon phase display watch of the present dis-
closure include a first member configured to make one
rotation per day, a second member configured to rotate
coaxially with the first member and to make M-1 rotations
every M days, the M days being a period of a synodic
month, a moon phase indicating part provided at one of
the first member and the second member, the moon
phase indicating part being configured to indicate a moon
phase, and a moon phase pointing part provided at the
other of the first member and the second member, the
moon phase pointing part being configured to point to
the moon phase indicating part. The value of M is
29.53059.

[0005] Inthe moon phase display watch of the present
disclosure, the moon phase indicating part may indicate
the moon phase in a form of a number of the moon phase
or a shape of a moon, and the moon phase pointing part
may display the moon phase by pointing to the number
of the moon phase or the shape of the moon.

[0006] Inthe moon phase display watch of the present
disclosure, the first member may be a sun plate having
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a disc shape, the second member may be a moon hand
having a hand shape, the moon phase indicating part
may be provided at the sun plate, and the moon phase
pointing part may be provided at the moon hand.
[0007] Inthe moon phase display watch of the present
disclosure, the first member may be a sun hand having
a hand shape, the second member may be a moon plate
having a disc shape, the moon phase indicating part may
be provided atthe moon plate, and the moon phase point-
ing part may be provided at the sun hand.

[0008] The moon phase display watch of the present
disclosure may further include a synodic plate disposed
on a side opposite to the sun hand with the moon plate
disposed between the synodic plate and the sun hand,
and a planetary gear mechanism configured to drive the
synodic plate in conjunction with a rotation of the sun
hand and in conjunction with a rotation of the moon plate.
The moon plate may include an aperture having a circular
shape, and the synodic plate may include a light region
and a dark region that are visually recognized through
the aperture in accordance with the rotations of the sun
hand and the moon plate in plan view in a direction per-
pendicular to the moon plate.

[0009] The moon phase display watch of the present
disclosure may further include a first wheel to which the
first member is fixed, the first wheel being configured to
make one rotation per day, the first wheel including a first
gear, a second wheel to which the second member is
fixed, the second wheel being configured to make M-1
rotations every M days, the second wheel including a
second gear, and an intermediate wheel including a first
intermediate gear configured to engage with the first gear
and a second intermediate gear configured to engage
with the second gear, in which a = 59, b = 103, ¢ = 74,
and d = 85 hold, where a is a number of teeth of the first
gear, d is a number of teeth of the second gear, cis a
number of teeth of the first intermediate gear, and b is a
number of teeth of the second intermediate gear.
[0010] The moon phase display watch of the present
disclosure may further include an hour hand, an hour
wheel configured to fix the hour hand, a second wheel
to which the second member is fixed, the second wheel
being configured to make M-1 rotations every M days,
the second wheel including a second gear, and an inter-
mediate wheel including an hour intermediate gear con-
figured to engage with the hour wheel and a second in-
termediate gear configured to engage with the second
gear, in which e =59, f = 148, g = 103, and h = 85 hold,
where e is a number of teeth of the hour wheel, f is a
number of teeth of the hour intermediate gear, g is a
number of teeth of the second intermediate gear, and h
is a number of teeth of the second gear.

[0011] Inthe moon phase display watch of the present
disclosure, the M is 29.53059.

[0012] A moon phase display watch of the present dis-
closure includes a sun wheel configured to make one
rotation per day, a moon wheel configured to make M-1
rotations every M days, the M days being a period of a
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synodic month, a moon plate having a disc shape and
fixed to the moon wheel, the moon plate including an
aperture having a circular shape, a synodic wheel con-
figured to be rotated coaxially with the moon wheel, a
synodic plate fixed to the synodic wheel, the synodic plate
including a light region and a dark region that are visually
recognized through the aperture of the moon plate, and
a planetary gear mechanism including a synodic feed
gear configured to be driven in conjunction with a rotation
of the sun wheel and in conjunction with a rotation of the
moon wheel to rotate the synodic wheel.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a front view illustrating a moon phase dis-
play watch of a first embodiment.

FIG. 2 is a cross-sectional view illustrating a main
portion of a movement of the moon phase display
watch.

FIG. 3 is a plan view illustrating a main portion of the
movement of the moon phase display watch.

FIG. 4 is a cross-sectional view illustrating a main
part of a correction mechanism of the moon phase
display watch.

FIG. 5 is a diagram illustrating combinations of the
numbers of teeth of a moon wheel, a sun wheel, and
a sun moon intermediate wheel of the moon phase
display watch.

FIG. 6 is a diagram illustrating combinations of the
numbers of teeth of the moon wheel, an hour wheel,
and the sun moon intermediate wheel of the moon
phase display watch.

FIG. 7 is a front view illustrating a moon phase dis-
play watch of a second embodiment.

FIG. 8 is a plan view illustrating a synodic plate of
the moon phase display watch.

FIG. 9 is a cross-sectional view illustrating a main
portion of a movement of the moon phase display
watch.

FIG. 10 is a plan view illustrating a main portion of
the movement of the moon phase display watch.
FIG. 11 is a diagram illustrating an example of a
moon phase display with movement of a moon plate
and a synodic plate of the moon phase display watch.

DESCRIPTION OF EXEMPLARY EMBODIMENTS
First Embodiment

[0014] A moon phase display watch 1 of a first embod-
iment will be described with reference to FIGS. 1 to 6.
[0015] As illustrated in FIG. 1, the moon phase display
watch 1 is a watch with hands, and includes a case 4 that
houses a display unit 2 and a movement 3, and a crown
5. The case 4 is a common watch case including a case
body, a cover glass, and a case back.
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[0016] The display unit 2 includes a dial 20, an hour
hand 21, a minute hand 22, a second hand 23, and a
moon hand 25 having a hand shape.

[0017] The dial 20 includes a fixed dial 210 and a sun
plate 220. The fixed dial 210 is composed of a circular
plate having a circular aperture 211 at a planar center.
In other words, the fixed dial 210 is formed in an annular
shape and is disposed on the outer perimeter side of the
sun plate 220. Indexes 215 are provided on the fixed dial
210 at an interval of 30 degrees. The index 215 is also
referred to as an hour mark, and is an indicator disposed
to indicate a time. As such, an index 215A is an indicator
that indicates 12 o’clock.

[0018] The sun plate 220 is composed of a circular
plate that can be visually recognized through the aperture
211 of the fixed dial 210. The sun plate 220 is configured
to be rotatable together with a sun wheel 52 described
later and makes one rotation every 24 hours.

[0019] Note that the rotation axis of the sun plate 220,
i.e., the rotation axis of the sun wheel 52, is aligned with
the rotation axes of the hour hand 21, the minute hand
22, the second hand 23, and the moon hand 25, and is
provided at a planar center position of the dial 20.
[0020] A sun mark 221 mimicking a sun shape, a plu-
rality of moon marks 222 mimicking moon shapes, and
moon phase marks 223 representing moon phases are
printed on the sun plate 220. The sun mark 221 and the
moon marks 222 are displayed along the outer perimeter
of the sun plate 220.

[0021] The moon phase marks 223 are printed on the
inner circumference side of the sun mark 221 and the
moon marks 222. In addition, the moon phase marks 223
are provided as moon phase numbers 223A and dots
223B. The moon phase numbers 223A represent odd
numbered moon phases, and the dots 223B represent
even numbered moon phases. Note that in the moon
phase marks 223, even numbered moon phases may be
represented by numbers and odd numbered moon phas-
es may be represented by dots, or all moon phases may
be provided as numbers.

[0022] The moon shape and the moon phase depend
on the positional relationship between the sun and the
moon. The moon phase 0 corresponding to a new moon
is indicated when the positions match each other, and
the moon phase 15 corresponding to a full moon is indi-
cated when the positions are shifted from each other by
180 degrees. In the sun plate 220, the sun mark 221 is
printed at the position of the new moon, and the moon
marks 222 are printed such that moon marks 222A to
222K having shapes corresponding to the waxing and
waning of the moon are printed at positions substantially
corresponding to the moon marks 223. The moon mark
222F is a mark that represents a full moon of a moon
phase 15, and is printed at a position opposite to the sun
mark 221 with respect to the rotation axis of the sun plate
220, i.e., at a position rotated 180 degrees from the sun
mark 221.

[0023] The moon hand 25 includes a pointing part 251
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that points to the sun mark 221, the moon mark 222, and
the moon phase mark 223 of the sun plate 220.

[0024] The hour hand 21 is attached at the 12 o’clock
position where it points to the index 215A in the state
where the sun mark 221 of the sun plate 220 is aligned
with the index 215A representing the 12 o’clock position,
i.e., the state where the planar center point of the sun
mark 215A is located on a virtual line connecting between
the rotation axis of the sun plate 220 and the index 215A.
The sun plate 220 makes one rotation every 24 hours,
and therefore the sun mark 221 serves the same function
as a 24-hour hand of a watch. Thus, when the 12 o’clock
position of the moon phase display watch 1 is directed
toward the north, the sun mark 221 points to the actual
sun direction.

[0025] With respect to the earth, the sun makes one
rotation per day and the moon makes one rotation ap-
proximately every 24 hours 50 minutes. Accordingly, the
moon falls behind the sun by one rotation every M days,
which is the period of the synodic month, i.e., approxi-
mately 29.53059 days. In other words, itmakes 28.53059
rotations every 29.53059 days.

[0026] The moon hand 25 is fixed to a moon wheel 51
described later, and makes approximately 28.53059 ro-
tations every synodic month, i.e., M days = approximately
29.53059 days as with the actual moon. Thus, once the
moon hand 25 is set at the position of moon phase 0,
i.e., the position where it points to the sun mark 221 at
the time of a new moon, the pointing part 251 of the moon
hand 25 points to the actual moon direction when the 12
o’clock position of the moon phase display watch 1 is
directed toward the north.

Movement

[0027] The movement 3 of the moon phase display
watch 1 will now be described with reference to FIGS. 2
and 3.

[0028] The movement 3 is the movement 3 of a me-
chanical watch that is driven by a mainspring, and as
illustrated in FIG. 2, includes a main plate 11, a center
wheel bridge 12, a train wheel bridge 13, a barrel (not
illustrated) that contains a mainspring, a train wheel that
is rotated by the barrel, and a speed governing mecha-
nism that governs the rotational speed of the train wheel.
The speed governing mechanism may be a common
speed governing mechanism of a mechanical watch in-
cluding an escape wheel, a pallet fork and the like, or
may be a speed governing mechanism of an electronic
mechanical watch including a generator including a rotor
that is rotated by a train wheel, and a brake control circuit
that is driven by the power generated by the generator
to control the rotation of the rotor.

[0029] Further, the moon phase display watch 1 may
be achieved as a quartz watch that drives hands with a
motor. In other words, it suffices that the moon phase
display watch 1 is a watch including hands, and the driv-
ing method for the hands is not limited.
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[0030] The train wheel that is rotated by the barrel in-
cludes a center wheel 41, a third wheel (not illustrated),
and a fourth wheel 42. In this embodiment, the center
wheel 41 is rotatably supported by the main plate 11 and
the center wheel bridge 12, and the fourth wheel 42 is
rotatably supported by the center wheel 41 and the train
wheel bridge 13.

[0031] The second hand 23 is attached to a pivot 421
of the fourth wheel 42, and the minute hand 22 is attached
to a cannon pinion 45 fitted with the pivot of the center
wheel 41. The hour hand 21 is attached to an hour wheel
46 that is rotated through a minute wheel 43 thatengages
with the cannon pinion 45. Note that the minute wheel
43 is not illustrated in FIG. 2 and is illustrated in FIG. 3.
[0032] The moon wheel 51 is rotatably attached at a
pivotal outer perimeter portion of the hour wheel 46, and
the sun wheel 52 is rotatably mounted to a pivotal outer
perimeter portion of the moon wheel 51.

[0033] Themoonwheel 51 includes a pivotportion511,
a gear 512, and a pinion 513. The pivot portion 511 is
formed in a cylindrical shape and is rotatably supported
by the hour wheel 46 disposed therein. The gear 512 is
continuously formed on the end portion of the pivot por-
tion 511 on the main plate 11 side, and engages with a
moon intermediate gear 63 of a sun moon intermediate
wheel 60 (described later). The pinion 513 is press-fitted
to the pivot portion 511 so as to rotate together with the
pivot portion 511 and the gear 512, and to engage with
a fifth moon phase correction transmission wheel 86 (de-
scribed later).

[0034] The moon hand 25 is attached to the pivot por-
tion 511 of the moon wheel 51. As also illustrated in FIG.
1, the moon hand 25 includes at its tip a disc-shaped
pointing part 251 mimicking a full moon, and indicates
the moon phase by the positional relationship of the sun
mark 221 and the moon mark 222 located in the vicinity
of the pointing part 251 and the moon phase mark 223
overlapping the pointing part 251. Note that the shape of
the pointing part 251 of the moon hand 25 is not limited
to a disc shape, and may be a half-moon shape, a cres-
cent shape, or the like. The moon hand 25 may also be
formed in the same manner as a typical hand, but may
be colored or shortened so as to be distinguishable from
the hour hand 21, the minute hand 22, and the second
hand 23.

[0035] The sun wheel 52 includes a pivot portion 521
and a gear 522. The pivot portion 521 is formed in a
rectangular prism shape having a square shape in plan
view, and a throughhole to which the pivot portion 511
of the moon wheel 51 is inserted is formed in a center
portion thereof. The pivot portion 521 is rotatably sup-
ported by the pivot portion 511.

[0036] Thesunplate220is attached to the pivotportion
521 of the sun wheel 52 such that the sun plate 220 is
rotatable together with the sun wheel 52. Specifically, a
rectangular hole having a square shape in plan view is
formed at the planar center of the sun plate 220, and the
sun plate 220 rotates together with the sun wheel 52 by
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inserting the pivot portion 521 of the sun wheel 52 to the
rectangular hole.

[0037] The outer circumference edge of the sun plate
220 overlaps the inner circumference edge of the fixed
dial 210 along the aperture 211 in plan view, and the fixed
dial 210 restrains the movement, to the cover glass side,
of the sun plate 220 located on the main plate 11 side
relative to the fixed dial 210. Note that, in this embodi-
ment, viewing in the direction perpendicular to the dial
20 is referred to as a plan view.

[0038] The moon wheel 51 and the sun wheel 52 are
rotated by the sun moon intermediate wheel 60 that trans-
mits the rotation of the hour wheel 46. The sun moon
intermediate wheel 60 is composed of four members,
namely, a pivot 61, an hour intermediate gear 62, the
moon intermediate gear 63, and a sun intermediate gear
64.

[0039] The pivot61 is press-fitted to the main plate 11.
The hour intermediate gear 62 is axially rotatably sup-
ported by the pivot 61 and engages with a pinion 461 that
rotates together with the hour wheel 46. Here, the number
of teeth of the pinion 461 of the hour wheel 46 is 59 and
the number of teeth of the hour intermediate gear 62 is
148, and accordingly, the hour intermediate gear 62 re-
duces the rotational speed of the hour wheel 46 by a gear
ratio of 59:148.

[0040] The sun intermediate gear 64 is press-fitted to
the pivot portion of the hour intermediate gear 62 and
engages with the gear 522 of the sun wheel 52. Here,
the number of teeth of the sun intermediate gear 64 is
74, and the number of teeth of the gear 522 of the sun
wheel 52 is 59, and accordingly, the sun intermediate
gear 64 increases the rotational speed of the sun moon
intermediate wheel 60 by a gear ratio of 74:59. Thus, the
rotational speed of the hour wheel 46 is reduced in half
and transmitted to the sun wheel 52 and the sun plate
220, and they make one rotation every 24 hours.
[0041] The moon intermediate gear 63 is press-fitted
to the pivot portion of the hour intermediate gear 62 such
that the moon intermediate gear 63 can slip, and the
moon intermediate gear 63 engages with the gear 512
of the moon wheel 51. Here, the number of teeth of the
moon intermediate gear 63 is 103 and the number of
teeth of the gear 512 of the moon wheel 51 is 85. Ac-
cordingly, the moon intermediate gear 63 increases the
rotational speed of the sun moon intermediate wheel 60
by a gear ratio of 103:85, and reduces the rotational
speed of the hour wheel 46 to approximately 1/2.07, and,
transmits it to the moon wheel 51 is 85. More specifically,
this deceleration ratio is 1/2.070100378, and when the
hour wheel 46 makes 29.53059 X 2 rotations, the moon
wheel 51 makes approximately 28.53058752 rotations.
In other words, in the case where the sun wheel 52 and
the sun plate 220, which make two rotations per day,
make 29.53059 rotations through the hour wheel 46,
which makes two rotations per day, the moon wheel 51
and the moon hand 25 make approximately 28.53058752
rotations. Here, the moon wheel 51 causes an error of
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0.00000248 days every 29.53059 days, i.e., an error of
one day in approximately 1100 years.

[0042] In this embodiment, a first wheel that makes
one rotation per day is the sun wheel 52, and a first gear
of the first wheel is the gear 522 of the sun wheel 52. A
first member fixed to the first wheel is the sun plate 220.
[0043] In the case where the period of the synodic
month is M days, i.e., 29.53059 days, a second wheel
that makes M-1 rotations every M days is the moon wheel
51, and a second gear of the second wheel is the gear
512 ofthe moon wheel 51. A second member that rotates
coaxially with the sun plate 220 serving as the first mem-
ber and is fixed to the second wheel is the moon hand 25.
[0044] Thus, a moon phase indicating part is com-
posed of the sun mark 221, the moon mark 222, and the
moon phase mark 223 provided on the sun plate 220
serving as the first member, and a moon phase pointing
part is composed of the pointing part 251 provided on
the moon hand 25 serving as the second member.
[0045] A first intermediate gear that engages with the
gear 522 serving as the first gear is the sun intermediate
gear 64, and a second intermediate gear that engages
with the gear 512 serving as the second gear is the moon
intermediate gear 63. The sun moon intermediate wheel
60 is an intermediate wheel including the sun intermedi-
ate gear 64 serving as the first intermediate gear, and
the moon intermediate gear 63 serving as the second
intermediate gear, and is also an intermediate wheel in-
cluding the hour intermediate gear 62 that engages with
the hour wheel 46, and the moon intermediate gear 63
serving also as the second intermediate gear.

Correction Mechanism of Moon Wheel

[0046] The moon intermediate gear 63 has aslip struc-
ture and can rotate the moon wheel 51 with respect to
the hour wheel 46 and the sun wheel 52. A correction
mechanism 70 of the moon wheel 51 is described below.
[0047] As illustrated in FIGS. 3 and 4, the correction
mechanism 70 includes a winding stem 71, a winding
pinion 72, a clutch wheel 73, a setting lever 74, a yoke
75, a yoke holder 76, a setting wheel lever 77, a setting
wheel 78, and a moon wheel correction train wheel 80.
[0048] The winding stem 71 can be pulled out to three
positions, namely, a zeroth position, a first position, and
a second position.

[0049] The moon wheel correction train wheel 80 in-
cludes a moon phase correction wheel 81, a first moon
phase correction transmission wheel 82, a second moon
phase correction transmission wheel 83, a third moon
phase correction transmission wheel 84, a fourth moon
phase correction transmission wheel 85, and a fifth moon
phase correction transmission wheel 86 as described be-
low.

[0050] The moon phase correction wheel 81 is axially
supported by the setting wheel lever 77 such that the
moon phase correction wheel 81 is rotatable together
with the setting wheel 78, and the setting wheel lever 77
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is moved by the setting lever 74 such thatthe moon phase
correction wheel 81 engages with the first moon phase
correction transmission wheel 82 when the winding stem
71 is set at the first position whereas the moon phase
correction wheel 81 does not engage with the first moon
phase correction transmission wheel 82 when the wind-
ing stem 71 is set at the zeroth position or the second
position. The setting lever 74 rotates in conjunction with
a pulling operation of the winding stem 71.

[0051] The fifth moon phase correction transmission
wheel 86 is engaged with the pinion 513 of the moon
wheel 51 as illustrated in FIG. 2.

[0052] Although not illustrated in the drawings, at the
zeroth position of the winding stem 71, the mainspring
can be wound up, and when the winding pinion 72 and
the clutch wheel 73 engage with each other through the
action of the setting lever 74 and the yoke 75 and the
winding stem 71 is rotated, the clutch wheel 73 that ro-
tates together with the winding stem 71 rotates, and the
winding pinion 72 that engages with the clutch wheel 73
rotates, and also, the round hole wheel 79 that engages
with the winding pinion 72 rotates. The rotation of the
round hole wheel 79 is transmitted to a rectangular hole
wheel (notillustrated), and thus the mainspring is wound
up.

[0053] As illustrated in FIGS. 3 and 4, at the first posi-
tion of the winding stem 71, the moon wheel 51 can be
corrected. Specifically, when the winding stem 71 is
moved to the first position, the clutch wheel 73 engages
with the setting wheel 78 through the action of the setting
lever 74, the yoke 75, and the setting wheel lever 77, and
the moon phase correction wheel 81 that rotates coaxially
together with the setting wheel 78 engages with the first
moon phase correction transmission wheel 82. Thus, the
rotation operation of the winding stem 71 is transmitted
to the moon phase correction wheel 81 through the clutch
wheel 73 and the setting wheel 78, and is further trans-
mitted to the moon wheel 51 through the moon phase
correction transmission wheels 82 to 86 from the moon
phase correction wheel 81. Since the moon intermediate
gear 63 that engages with the moon wheel 51 has the
slip structure, the moon hand 25 can be moved by rotating
the moon wheel 51 with respect to the hour wheel 46 and
the sun wheel 52 through the operation of the winding
stem 71 at the first position.

[0054] At the second position of the winding stem 71,
the setting wheel 78 is moved by the setting lever 74 and
the setting wheel lever 77 to a position where the setting
wheel 78 engages with the minute wheel 43, and the
clutch wheel 73 is moved by the setting lever 74 and the
yoke 75 to a position where the clutch wheel 73 engages
with the setting wheel 78. Thus, when the winding stem
71 is operated, the cannon pinion 45 and the hour wheel
46 are rotated through the clutch wheel 73, the setting
wheel 78, and the minute wheel 43, and the hour hand
21 and the minute hand 22 are corrected.

[0055] When assembling the moon phase display
watch 1, the hour hand 21, the minute hand 22, and the
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second hand 23 are attached at a position of 00:00:00
(12:00:00) with the sun mark 221 of the sun plate 220
being located at the 12 o’clock position of the fixed plate
210.

[0056] The moon hand 25 can be corrected by pulling
the winding stem 71 to the first position, and is therefore
moved to the current moon phase position. In this man-
ner, the positions of the sun mark 221 and the moon hand
25 can be set in accordance with the positions of the sun
and the moon with respect to the earth.

[0057] Then, when the winding stem 71 is pulled out
to the second position and the hour hand 21 and the
minute hand 22 are corrected to the current time, the sun
plate 220 and the moon hand 25 also move to the position
corresponding to the current time through the sun moon
intermediate wheel 60.

[0058] After the above initialization has been per-
formed, the rotation of the moon hand 25 with respect to
the rotation of the sun mark 221 can be aligned to the
actual relationship of the sun and the moon, and its ac-
curacy can be kept to an error of approximately one day
in approximately 1000 years.

Effects of First Embodiment

[0059] According to the moon phase display watch 1
according to this embodiment, which includes the sun
moon intermediate wheel 60 that transmits the rotation
of the hour wheel 46 to the moon wheel 51 and the sun
wheel with a predetermined deceleration ratio, the moon
wheel 51 can be set to fall behind by approximately one
rotation when the sun wheel 52 and the sun plate 220,
which make one rotation per day, make 29.53059 rota-
tions. Thus, the moon wheel 51 and the moon hand 25
make approximately 28.53059 rotations in the M-day pe-
riod of the synodic month = 29.53059 days as with the
actual moon and thus can accurately indicate the moon
phase.

[0060] It suffices for the movement 3 to add the moon
wheel 51, the sun wheel 52, and the sun moon interme-
diate wheel 60 to a movement that drives the hour hand
21, the minute hand 22, the second hand 23, and there-
fore the moon phase display watch 1 can perform a moon
phase display with almost no error with a relatively simple
structure.

[0061] With the correction mechanism 70 of the moon
wheel 51, the user can readily correct the moon phase
pointing. While the moon phase display watch 1 is very
accurate with an error of one day in approximately 1000
years, the pointing accuracy can be further increased
since the user can periodically correct the pointing posi-
tion of the moon hand 25.

[0062] Since the sun mark 221 and the moon hand 25
move in association with the movements of the sun and
the moon with respect to the earth, i.e., the user, the user
can identify the current positions of the sun and the moon.
As such, when the sun mark 221 is directed toward the
sun, the index 215A representing 12 o’clock of the fixed
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dial 210 indicates the north, and the directions of 3
o’clock, 6 o’clock, and 9 o’clock indicate the east, south,
and west, respectively as with a 24-hour hand, and thus
the user can readily determine the direction. Further, the
direction can be determined even at night by directing
the moon hand 25 toward the moon. Thus, the means
for determining the direction is increased, and the direc-
tion can be conveniently confirmed using the moon phase
display watch 1 even at night when the position of the
sun cannot be confirmed.

[0063] The moon wheel 51 and the sun wheel 52 are
configured to move in conjunction with each other
through one sun moon intermediate wheel 60, and the
numbers of the teeth of the sun wheel 52 serving as the
first gear, the moon wheel 51 serving as the second gear,
the sun intermediate gear 64 serving as the firstinterme-
diate gear, and the moon intermediate gear 63 serving
as the second intermediate gear are setto a =59, b =
103,c=74,and d =85, respectively, and thus, a structure
that causes only a small error can be achieved with small
gears.

[0064] Specifically, in the case where the moon wheel
51 and the sun wheel 52 are rotated with one sun moon
intermediate wheel 60, it is possible to set a plurality of
combinations of the number of teeth of the gears for
achieving a deceleration ratio with which the moon wheel
51 falls behind by approximately one rotation when the
sun wheel 52 makes 29.53059 rotations as illustrated in
FIG. 5. Among them, the time period until the pointing
error of the moon wheel 51 becomes one day is longest
in the example of the number 12 in FIG. 5, i.e., the ex-
ample of this embodiment. Therefore, by setting the
number of teeth as in this embodiment, a highly accurate
moon phase display can be achieved even in comparison
with the combinations of other numbers of teeth.

[0065] The moon wheel 51 and the hour wheel 46 are
configured to move in conjunction with each other
through one sun moon intermediate wheel 60, and the
numbers of teeth of the hour wheel 46, the hour interme-
diate gear 62, the moon intermediate gear 63 serving as
the second intermediate gear, and the moon wheel 51
serving as the second gear are setto e = 59, f = 148, g
=103, and h = 85, respectively, and thus, a structure that
causes only a small error can be achieved with small
gears.

[0066] Specifically, in the case where the moon wheel
51 and the hour wheel 46 are rotated with one sun moon
intermediate wheel 60, it is possible to set a plurality of
combinations of the number of teeth of the gears for
achieving a deceleration ratio with which the moon wheel
51 falls behind by approximately one rotation when the
sun wheel 52 makes 29.53059 rotations, as illustrated in
FIG. 6. Among them, the time period until the pointing
error of the moon wheel 51 becomes one day is longest
in the example of the number9in FIG. 6, i.e., the example
of this embodiment. Therefore, by setting the number of
teeth as in this embodiment, a highly accurate moon
phase display can be achieved even in comparison with
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the combinations of other numbers of teeth.

[0067] The sun moon intermediate wheel 60 includes
the hour intermediate gear 62, the moon intermediate
gear 63, and the sun intermediate gear 64 that engage
with the hour wheel 46, the moon wheel 51, and the sun
wheel 52, respectively, and the most accurate numbers
of teeth illustrated in FIGS. 5 and 6 are set. Thus, it is
not necessary to use two intermediate wheels, and the
number of parts can be reduced while achieving highly
accurate moon phase display.

[0068] When the number of teeth of each gear is not
greater than 150, the size of the gears can be reduced
and the frictional load is also small, and therefore, the
excessive reduction in the duration can be prevented. In
other words, it is difficult to ensure the tooth shape ac-
curacy in manufacture of gears having 150 or more teeth.
Inaddition, a tooth shape of amodule of 0.05mm or small-
er is prone to problems with strength. Further, a gear
having with 150 or more teeth whose module is 0.05mm
has a pitch diameter of 7.5mm or greater, and conse-
quently the frictional load due to the weight is large. In
contrast, in the combinations of the number of teeth il-
lustrated in FIGS. 5 and 6, the number of teeth of each
gear is not greater than 150, and thus the tooth shape
accuracy and the strength of the gear can be ensured
while reducing the frictional load.

Second Embodiment

[0069] Next, a second embodiment of the present dis-
closure will be described with reference to FIGS. 7 to 11.
[0070] A moon phase display watch 1B of the second
embodiment includes the case 4 and the crown 5 as il-
lustrated in FIG. 7. The case 4 houses a display unit 2B
and a movement 3B as in the first embodiment.

[0071] The display unit 2B includes the hour hand 21,
the minute hand 22, and the second hand 23 as with the
first embodiment. The display unit 2B also includes a sun
hand 26 having a hand shape instead of the moon hand
25 of the first embodiment, a dial 20B instead of the dial
20, and further, a synodic plate 241 disposed between
the dial 20B and the movement 3B.

[0072] The dial 20B includes a fixed dial 210B and a
moon plate 230. As with the fixed dial 210, the fixed dial
210B is formed in an annular shape, and an index 215B
that indicates a time and a direction mark 216B that in-
dicates a direction are printed on the fixed dial 210B. The
direction mark 216B is N, S, E, and W of the alphabet
representing the north, south, east, and west.

[0073] The moon plate 230 is composed of a circular
plate that can be visually recognized through the aperture
211 of the fixed dial 210B. The moon plate 230 is con-
figured to be rotatable together with a moon wheel 51B
described later, and makes approximately 28.53059 ro-
tations in the M-day period of the synodic
month=29.53059 days as with the moon hand 25 of the
first embodiment. In the moon plate 230, a round hole
231, which is a circular aperture that represents a moon
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position, is formed, and moon phase numbers 232, which
represent the moon phase, are provided along the outer
perimeter of the moon plate 230.

[0074] The synodic plate 241 is configured to be rotat-
able together with a synodic wheel 240 described later,
and is used to display mimicking the state of the waxing
and waning of the moon when viewed through the round
hole 231 of the moon plate 230. As illustrated in FIG. 8,
in the synodic plate 241, a white colored light region 242
and a black colored dark region 243 are alternately ar-
ranged.

[0075] The light region 242 is provided with a first light
region 242A, a second light region 242B, and a third light
region 242C provided at an interval of 120 degrees.
[0076] The dark region 243 includes a first dark region
243A, asecond dark region 243B, and a third dark region
243C provided at an interval of 120 degrees.

[0077] The synodic plate 241 rotates in conjunction
with the phase difference between a sun wheel 52B and
the moon wheel 51B. The synodic plate 241 is displayed
through the round hole 231 of the moon plate 230, and
provides a display mimicking the moon shape in combi-
nation with the round hole 231.

[0078] The sun hand 26 makes one rotation every 24
hours as with a 24-hour hand, and indicates the current
time in the form of a 24-hour display. The sun hand 26
includes atits tip a pointing part 261 having a shape mim-
icking the sun, and indicates the moon phase by the moon
phase number 232 of the moon plate 230 overlapping
the pointing part 261.

[0079] Thus, in the moon phase display watch 1B, the
moon phase pointing part is composed of the pointing
part 261 of the sun hand 26, and the moon phase display
part is composed of the moon phase numbers 232 of the
moon plate 230.

[0080] Note that the shape of the pointing part 261 of
the sun hand 26 is not limited to that illustrated in FIG. 7
as long as the shape can be distinguished from the hour
hand 21, the minute hand 22, and the second hand 23,
and the user can understand the indication of the position
of the sun.

[0081] From the main plate 11 of the movement 3B,
the synodic plate 241, the moon plate 230, the sun hand
26, the hourhand 21, the minute hand 22, and the second
hand 23 are disposed in this order.

[0082] The waxing and waning of the moon depend on
the positional relationship, i.e., the phase difference, be-
tween the moon and the sun with respect to the earth.
For example, a new moon appears when the moon and
the sun are located at the same position with respect to
the earth, and a full moon appears when the moon and
the sun are shifted from each other by 180 degrees.
Therefore, it suffices that the sun hand 26 makes one
rotation every 24 hours in accordance with the position
of the sun, that the moon plate 230 makes approximately
28.53059 rotations in the period of the synodic month,
29.53059 days, in accordance with the position of the
moon, and that the synodic plate 241 makes rotations in
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accordance with the phase difference between the moon
and the sun.

[0083] Thus, after the sun hand 26 is attached at the
12 o’clock position with the round hole 231 of the moon
plate 230 being located at the 12 o’clock position, and
the round hole 231 that indicates the position of the moon
and the sun hand 26 that indicates the position of the sun
are attached to a position corresponding to the moon
phase 0, the moon shape is determined in accordance
with the phase difference between the moon and the sun.
Thus, once the user of the moon phase display watch 1B
has aligned the position of the sun hand 26 to the current
moon phase number after setting the time, the user does
not need to correct the moon phase for approximately
1000 years as long as the moon phase display watch 1B
is not stopped. In addition, even ifthe moon phase display
watch 1B is stopped, correction can be readily performed
by simply aligning the sun hand 26 to the moon phase
after setting the time.

Movement

[0084] The movement 3B of the moon phase display
watch 1B will now be described with reference to FIGS.
9 and 10.

[0085] As withthe movement3 ofthe firstembodiment,
the movement 3B is the movement 3 of a mechanical
watch that is driven by a mainspring. Here, since the
mechanisms for driving the hour hand 21, the minute
hand 22, and the second hand 23 are the same as those
of the first embodiment, the same reference signs are
attached thereto and descriptions thereof are omitted.
[0086] The sun wheel 52B is rotatably attached at a
pivotal outer perimeter portion of the hour wheel 46, the
moon wheel 51B is rotatably attached at a pivotal outer
perimeter portion of the sun wheel 52B, and the synodic
wheel 240 is rotatably attached at a pivotal outer perim-
eter portion of the moon wheel 51B.

[0087] The sun wheel 52B includes a pivot portion
521B and a gear 522B. The pivot portion 521B is formed
in a cylindrical shape and is rotatably supported by the
hour wheel 46 disposed therein. The gear 522B is con-
tinuously formed on the end portion of the pivot portion
521B on the main plate 11 side and engages with a sun
intermediate gear 64B (described later).

[0088] The sunhand 26 is attached to the pivot portion
521B of the sun wheel 52B.

[0089] The moon wheel 51B includes a pivot portion
511B and a gear 512B. The pivot portion 511B is formed
in a cylindrical shape and is rotatably supported by the
pivot portion 521B of the sun wheel 52B disposed therein.
Inaddition, the outer perimeter surface of the pivot portion
511B rotatably supports the synodic wheel 240. Further,
the end portion of the pivot portion 511B on the cover
glass side is shaped such that a rectangular hole formed
in the moon plate 230 can be inserted and the moon
wheel 51B and the moon plate 230 can rotate together.
[0090] Inaddition, the outer circumference edge of the
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moon plate 230 overlaps the inner circumference edge
of the fixed dial 210 along the aperture 211 in plan view
in the direction perpendicular to the moon plate 230, and
the fixed dial 210 restrains the movement, to the cover
glass side, of the moon plate 230 located on the main
plate 11 side relative to the fixed dial 210. The synodic
plate 241 is fixed to the synodic wheel 240.

[0091] The moon wheel 51B and the sun wheel 52B
are rotated by a sun moon intermediate wheel 60B that
transmits the rotation of the hour wheel 46. As with the
sun moon intermediate wheel 60 of the first embodiment,
the sun moon intermediate wheel 60B includes a pivot
61B, an hour intermediate gear 62B, amoon intermediate
gear 63B, and the sun intermediate gear 64B. Note that,
the positional relationship between the moon wheel 51B
and the sun wheel 52B is opposite to that of the first
embodiment, and accordingly the positional relationship
between the moon intermediate gear 63B and the sun
intermediate gear 64B is also opposite. Specifically, the
sun moon intermediate wheel 60B is disposed such that
the hour intermediate gear 62B, the sun intermediate
gear 64B, and the moon intermediate gear 63B are dis-
posed in this order from the main plate 11 side to overlap
each other. Note that the gear ratio of the sun moon in-
termediate wheel 60B, the moon wheel 51B, the sun
wheel 52B, and the hour wheel 46 is the same as that of
the first embodiment.

[0092] The moon intermediate gear 63B is press-fitted
to the sun intermediate gear 64B such that the moon
intermediate gear 63B can slip, and the correction mech-
anism 70 that corrects the positions of the moon wheel
51B and the moon plate 230 by pulling and operating the
winding stem 71 to the first position is provided. As illus-
trated in FIG. 10, since the correction mechanism 70 is
the same as that of the first embodiment, the same ref-
erence signs are attached thereto and descriptions there-
of are omitted.

[0093] The movement 3B includes a synodic feed
wheel 90 that rotates the synodic plate 241 in conjunction
with the phase difference between the moon wheel 51B
and the sun wheel 52B.

[0094] As illustrated in FIG. 9, the synodic feed wheel
90 includes a synodic sun pivot 91, a synodic planetary
intermediate gear 92, a second synodic sun gear 93, a
second synodic sun pinion 94, a synodic planetary wheel
95, a synodic sun gear 96, a synodic feed gear 97, a
synodic feed wheel spacer 98, and a synodic feed wheel
support 99. That is, the synodic feed wheel 90 is a plan-
etary gear mechanism.

[0095] The synodic sun pivot 91 is rotatably supported
in a hole in the main plate 11.

[0096] The synodic planetary intermediate gear 92 is
axially rotatably supported by the synodic sun pivot 91
and engages with the sun wheel 52B. The sun wheel 52B
and the synodic planetary intermediate gear 92 are gears
having the same tooth shape, and both have 59 teeth.
[0097] The second synodic sun gear 93 is a gear that
is axially rotatably supported by the synodic sun pivot 91
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through the second synodic sun pinion 94. The second
synodic sun gear 93 engages with the moon wheel 51B
and has the same tooth shape as the moon wheel 51B.
The moon wheel 51B and the second synodic sun gear
93 both have 85 teeth.

[0098] The second synodic sun pinion 94 is press-fitted
to the second synodic sun gear 93. The number of teeth
of the second synodic sun pinion 94 is 16.

[0099] The synodic planetary wheel 95 is inserted to a
pin 921 erected on the synodic planetary intermediate
gear 92 such thatthe synodic planetary wheel 95 is axially
rotatably supported. The synodic planetary wheel 95 in-
cludes a synodic planetary pinion 951 that engages with
the second synodic sun pinion 94 and a synodic planetary
gear 952 that engages with the synodic sun gear 96.
[0100] The number of teeth of the synodic planetary
pinion 951 is 12 and the number of teeth of the synodic
planetary gear 952 is 15.

[0101] The synodic sun gear 96 is fixed to the synodic
sun pivot 91 and rotates together with the synodic sun
pivot 91. The number of teeth of the synodic sun gear 96
is 15.

[0102] The synodic feed gear 97 is press-fitted to the
synodic sun pivot 91 and engages with the synodic wheel
240 to which the synodic plate 241 is fixed. The synodic
feed gear 97 and the synodic wheel 240 have the same
tooth shape as the sun wheel 52B, and have the same
number of teeth, i.e., 59 teeth.

[0103] Thesynodicfeed wheelspacer98is press-fitted
to the synodic sun pivot 91. This restrains the axial move-
ment of the synodic planetary intermediate gear 92, the
second synodic sun gear 93, the second synodic sun
pinion 94, the synodic planetary wheel 95, and the syn-
odic sun gear 96 that are disposed between the flange
of the synodic sun pivot 91 and the synodic feed wheel
spacer 98, and the synodic feed wheel 90 can serve as
a unit.

[0104] The synodic feed wheel support 99 is inter-
spersed between the second synodic sun gear 93 and
the synodic feed gear 97 with backlash in the axial direc-
tion of the synodic sun pivot 91 and in the direction or-
thogonal to the axial direction. The synodic feed wheel
support 99 is fixed to the main plate 11 with a screw (not
illustrated), and the synodic feed wheel 90 is fixed with
backlash in the axial direction of the synodic sun pivot 91.
[0105] The synodic feed wheel support 99 is disposed
between the moon wheel 51B and the synodic wheel
240, and, in plan view as illustrated in FIG. 10, covers
the upper side of the sun moon intermediate wheel 60B
such that the moon intermediate gear 63B and the sec-
ond synodic sun gear 93 and the synodic wheel 240 do
not engage with each other in cross section.

Description of Operation
[0106] Asillustrated in FIG. 11, when the moon wheel

51B, i.e., the moon plate 230, is rotated 360 degrees
counterclockwise with respect to the sun wheel 52B, the
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synodic wheel 240, i.e., the synodic plate 241, is 85/85
X 16/12 X 15 X 15 X 59/59 = 4/3 from the above-men-
tioned gear ratio, and rotates 480 degrees counterclock-
wise.

[0107] Conversely, when the sun wheel 52B is rotated
360 degrees clockwise with respect to the moon wheel
51B, the synodic wheel 240 is 59/59 X (1-15/15 X 16/12)
X 59/59 = - 1/3, and rotates 120 degrees counterclock-
wise. Since the synodic feed wheel 90 is set such that
the moon plate 230 and the synodic wheel 240 relatively
rotate as described above, the moon shape can be set
in accordance with the phase difference between the
moon and the sun by attaching the sun hand 26 at the
12 o’clock position with the round hole 231 of the moon
plate 230 being aligned with the 12 o’clock position at
moon phase 0. Thus, once the user of the moon phase
display watch 1B has aligned the position of the sun hand
26 to the current moon phase number after setting the
time, the user does not need to correct the moon phase
for approximately 1000 years as long as the moon phase
display watch 1B is not stopped, and even if the moon
phase display watch 1B is stopped, the moon phase can
be readily aligned next time since the correction can be
performed with the winding stem 71.

[0108] In FIG. 11, display states 301 to 313 represent
the waxing and waning of the moon associated with the
relative rotation of the moon plate 230 and the synodic
plate 241 when the pointing part 261 of the sun hand 26
is located at the 12 o’clock position. The display state
301 is a new moon, the display state 304 is a waxing
moon, the display state 307 is a full moon, the display
state 310 is a waning moon, and the display state 313 is
a new moon. The other display states represent respec-
tive intermediate moon phases. In this manner, by mov-
ing the moon plate 230 and the synodic plate 241, the
display in accordance with the moon shape can be
achieved.

Effects of Second Embodiment

[0109] The moon phase display watch 1B of the sec-
ond embodiment can also provide operational effects
similar to those of the first embodiment.

[0110] Specifically, with the sun moon intermediate
wheel 60B having the same gear ratio as the sun moon
intermediate wheel 60 of the first embodiment, the moon
wheel 51 and the moon plate 230 can be set to fall behind
by approximately one rotation when the sun wheel 52
and the sun hand 26, which make one rotation per day,
make rotations for M days, i.e., 29.53059 rotations. As a
result, with the moon wheel 51B, the sun wheel 52B, and
the sun moon intermediate wheel 60B, it is possible to
achieve the same operational effects as the first embod-
iment, such as accurate indication of the moon phase
with the sun hand 26 pointing to the moon phase number
232 of the moon plate 230.

[0111] In addition, the user can intuitively identify the
moon phase, and improved convenience can be provided
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since the synodic feed wheel 90 is provided and the syn-
odic plate 241 that rotates with a phase difference be-
tween the moon wheel 51B and the sun wheel 52B such
that a display mimicking the waxing and waning of the
actual moon can be achieved with the light region 242
and the dark region 243 of the synodic plate 241 and the
round hole 231 of the moon plate 230.

[0112] In particular, the round hole 231 of the moon
wheel 51B also indicates the position of the moon, and
can indicate the position and the waxing and waning of
the moon at the same time, and thus, the convenience
can be improved.

[0113] Since the synodic feed wheel 90 uses a plane-
tary gear mechanism, compactness can be achieved with
a relatively simple configuration. Thus, it can be readily
incorporated in the moon phase display watch 1B utilized
as a watch.

Other Embodiments

[0114] Note that the present disclosure is not limited
to the above-described embodiments.

[0115] For example, while the hour intermediate gears
62 and 62B, the moon intermediate gears 63 and 63B,
and the sun intermediate gears 64 and 64B are integrally
composed in the sun moon intermediate wheels 60 and
60B, they may be composed of two members. For ex-
ample, it is possible to provide two intermediate wheels
including an intermediate wheel that rotates the hour
wheel 46 and the moon wheel 51 in conjunction with each
other and an intermediate wheel that rotates the hour
wheel 46 and the sun wheel 52 in conjunction with each
other. It is also possible to provide two intermediate
wheels including an intermediate wheel that rotates the
hour wheel 46 and the moon wheel 51 or the sun wheel
52 in conjunction with each other, and an intermediate
wheel that rotates the moon wheel 51 and the sun wheel
52 in conjunction with each other.

[0116] While the moon mark 222 mimicking the moon
shape and the moon phase mark 223 representing the
moon phase are displayed as the moon phase display in
the first embodiment, only one of them may be displayed.
[0117] While the combination of the pointing to the
moon phase with the sun hand 26 and the display of the
waxing and waning of the moon with the round hole 231
and the synodic plate 241 are used in the second em-
bodiment, only one of them may be provided.

[0118] Specifically, itis possible to adopta moon phase
display watch in which the moon plate 230 including the
moon phase number 232 serving as the moon phase
indicating part and the sun hand 26 including the pointing
part 261 serving as the moon phase pointing part are
provided, and the round hole 231 and/or the synodic plate
241, i.e., the display of the waxing and waning of the
moon, is not provided.

[0119] In addition, it is also possible to adopt a moon
phase display watch in which the moon plate 230 includ-
ing only the round hole 231, and the synodic plate 241
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are provided, and the numbers representing the moon
phase that are pointed to by the sun hand 26 or the sun
hand 26 are not provided. In other words, it is also pos-
sible to adopt a moon phase display watch that displays
the moon phase only by means of the display of the wax-
ing and waning of the moon.

[0120] The light region 242 and the dark region 243 of
the synodic plate 241 are not limited to the configuration
divided into three sections at intervals of 120 degrees,
and the region may be divided into four or more sections.
In this case, it suffices to appropriately set the number
of teeth of the synodic planetary wheel 95 of the synodic
feed wheel 90 and the like in accordance with the number
of the sections.

Claims
1. A moon phase display watch (1) comprising:

a first member (220) configured to make one
rotation per day;

a second member (25) configured to rotate co-
axially with the first member (220) and to make
M-1rotations every M days, the M days being a
period of a synodic month;

a moon phase indicating part (221, 222, 223)
provided at one of the first member (220) and
the second member (25), the moon phase indi-
cating part being configured to indicate a moon
phase; and

a moon phase pointing part (251) provided at
the other of the first member (220) and the sec-
ond member, the moon phase pointing part
(251) being configured to point to the moon
phase indicating part;

wherein the M is 29.53059.

2. The moon phase display watch according to claim
1, wherein

the moon phase indicating part (221, 222, 223)
indicates the moon phase in a form of a number
of themoon phase or a shape of a moon; and
the moon phase pointing part (251) displays the
moon phase by pointing to the number of the-
moon phase or the shape of the moon.

3. The moon phase display watch according to claim 1
or 2, wherein

the first member is a sun plate (220) having a
disc shape;

the second member is a moon hand (25) having
a hand shape;

the moon phase indicating part (221, 222,223)
is provided at the sun plate (220); and the moon
phase pointing part (251) is provided at the
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moon hand (25).

4. The moon phase display watch according to claim 1
or 2, wherein

the first member is a sun hand (26) having a
hand shape;

the second memberis amoon plate (230) having
a disc shape;

the moon phase indicating part is provided at
the moon plate; and

the moon phase pointing part is provided at the
sun hand.

5. The moon phase display watch according to claim
4, comprising:

a synodic plate (241) disposed on an opposite
side of the moon plate from the sun hand;
anda planetary gear mechanism (90) configured
to drive the synodic plate in conjunction

with a

rotation of the sun hand and in conjunction with
a rotation of the moon plate; wherein

the moon plate includes an aperture (231) hav-
ing a circular shape; and

the synodic plate includes a light region (242)
and a dark region (243) that are visually recog-
nized through the aperture in accordance with
the rotations of the sun hand and the moon plate
inplan view seen from a direction perpendicular
to the moon plate.

6. The moon phase display watch according to any one
of claims 1 to 5, comprising:

a first wheel to which the first member (220) is
fixed, the first wheel being configured to
makeone rotation per day, the first wheel includ-
ing a first gear (52);

a second wheel to which the second member
(25) is fixed, the second wheel being configured
to make M-1 rotations every M days, the second
wheel including a second gear (51); and

an intermediate wheel including a first interme-
diate gear (64) configured to engage with the
first gear (522) and a second intermediate gear
(63) configured to engage with the

a=59, b=103,c=74, and d = 85,

where a is a number of teeth of the first gear
(52), d is a number of teeth of the second gear
(51), c is a number of teeth of the first interme-
diate gear (64), and b is a number of teeth of the
second intermediate gear (63).

7. The moon phase display watch according to any one
of claims 1 to 6, comprising:
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an hour hand;

an hour wheel (46) configured to fix the hour
hand;

a second wheel to which the second member is

wobei die M Tage eine Periode eines synodi-
schen Monats sind;

ein Mondphasenanzeigeteil (221, 222, 223),
das an einem von dem ersten Element (220)

12

22

und dem zweiten Element (25) vorgesehen ist,
wobei das Mondphasenanzeigeteil eingerichtet
ist, eine Mondphase anzugeben; und

ein Mondphasenzeigeteil (251), das an dem an-

fixed, the second wheel being configured to 5 deren von dem ersten Element (220) und dem
make M-1 rotations every M days, the second zweiten Element vorgesehen ist, wobei das
wheel including a second gear; and Mondphasenzeigeteil (251) eingerichtet ist, auf
an intermediate wheel (60) including an hour in- das Mondphasenanzeigeteil zu zeigen;
termediate gear (62) configured to engage with wobei das M 29,53059 ist.
the hour wheel (46) and a second intermediate 70
gear (63) configured to engage with the second 2. Uhr mit Mondphasenanzeige nach Anspruch 1, wo-
gear (51); wherein i
e =59, f=148,g =103, and h = 85,
where e is a number of teeth of the hour wheel, das Mondphasenanzeigeteil (221, 222, 223) die
f is a number of teeth of the hour intermediate 75 Mondphase in einer Form einer Nummer der
gear, g is a number of teeth of the second inter- Mondphase oder einer Form eines Mondes an-
mediate gear, and h is a number of teeth of the gibt; und
second gear. das Mondphasenzeigeteil (251) die Mondphase
anzeigt, indem es auf die Nummer der Mond-
8. A moon phase display watch comprising: 20 phase oder die Form des Mondes zeigt.
asunwheel (52) configured to make one rotation 3. Uhr mit Mondphasenanzeige nach Anspruch 1 oder
per day; 2, wobei
a moon wheel (51) configured to make M-1 ro-
tations every M days, the M days being aperiod 25 das erste Element eine Sonnenplatte (220) in
of a synodic month; Scheibenform ist;
amoon plate (230) having adisc shape and fixed das zweite Element ein Mondzeiger (25) in Zei-
to the moon wheel, the moon plate including an gerform ist;
aperture (231) having a circular shape; das Mondphasenanzeigeteil (221, 222, 223) an
a synodic wheel (240) configured to be rotated 30 der Sonnenplatte (220) vorgesehen ist; und das
coaxially with the moon wheel; Mondphasenzeigeteil (251) an dem Mondzeiger
a synodic plate (241) fixed to the synodic wheel (25) vorgesehen ist.
(240), the synodic plate including a light region
(242) and a dark region (243) that are visually 4. Uhr mit Mondphasenanzeige nach Anspruch 1 oder
recognized through the aperture of the moon 35 2, wobei
plate; and
a planetary gear mechanism (90) including a das erste Element ein Sonnenzeiger (26) in Zei-
synodic feed gear (97) configured to be driven gerform ist;
in conjunction with a rotation of the sun wheel das zweite Element eine Mondplatte (230) in
(52) and in conjunction with a rotation of the 40 Scheibenform ist;
moon wheel (51) to rotate the synodic wheel das Mondphasenanzeigeteil an der Mondplatte
(240); vorgesehen ist; und
wherein the M is 29.53059. das Mondphasenzeigeteil an dem Sonnenzei-
ger vorgesehen ist.
45
Patentanspriiche 5. Uhr mit Mondphasenanzeige nach Anspruch 4, um-
fassend:
1. Uhr (1) mit Mondphasenanzeige, umfassend:
eine synodische Platte (241), die an einer ent-
ein erstes Element (220), das eingerichtet ist, 50 gegengesetzten Seite zu der Mondplatte von
eine Umdrehung pro Tag zu machen; dem Sonnenzeiger angeordnet ist;
ein zweites Element (25), das eingerichtet ist, und einen Planetenradmechanismus (90), der
koaxial mit dem ersten Element (220) zu drehen eingerichtet ist, die synodische Platte in Verbin-
und M-1 Umdrehungen alle M Tage zu machen, dung mit einer Drehung des Sonnenzeigers und
55

in Verbindung mit einer Drehung der Mondplatte
anzutreiben; wobei die Mondplatte eine Offnung
(231) in Kreisform aufweist; und

die synodische Platte einen hellen Bereich (242)
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und einen dunklen Bereich (243) enthalt, die
durch die Offnung in Ubereinstimmung mit den

8. Uhr mit Mondphasenanzeige, umfassend:

Drehungen des Sonnenzeigers und der Mond-
platte in Draufsicht bei Betrachtung aus einer
Richtung senkrecht zu der Mondplatte visuell er-
kennbar sind.

ein Sonnenrad (52), das eingerichtet ist, eine
Umdrehung pro Tag zu machen;

ein Mondrad (51), das eingerichtet ist, M-1 Um-
drehungen alle M Tage zu machen, wobei die
M Tage eine Periode eines synodischen Monats

6. Uhr mit Mondphasenanzeige nach einem der An- sind;
spriiche 1 bis 5, umfassend: eine Mondplatte (230) in Scheibenform und die

10 an dem Mondrad befestigt ist, wobei die Mond-
ein erstes Rad, an dem das erste Element (220) platte eine Offnung (231) in Kreisform enthilt;
befestigt ist, wobei das erste Rad eingerichtet ein synodisches Rad (240), das eingerichtet ist,
ist, eine Umdrehung pro Tag zu machen, wobei koaxial mit dem Mondrad gedreht zu werden;
das erste Rad ein erstes Zahnrad (52) enthal; eine synodische Platte (241), die an dem syno-
ein zweites Rad, an dem das zweite Element 715 dischen Rad (240) befestigt ist, wobei die syn-
(25) befestigt ist, wobei das zweite Rad einge- odische Platte einen hellen Bereich (242) und
richtet ist, M-1 Umdrehungen alle M Tage zu einen dunklen Bereich (243) enthalt, die durch
machen, wobei das zweite Rad ein zweites die Offnung der Mondplatte visuell erkennbar
Zahnrad (51) enthalt; und sind; und
ein Zwischenrad, das ein erstes Zwischenzahn- 20 einen Planetenzahnradmechanismus (90), der
rad (64), das eingerichtet ist, mit dem ersten ein synodisches Vorschubzahnrad (97) enthalt,
Zahnrad (522) in Eingriff zu gelangen, und ein das eingerichtetist, in Verbindung mit einer Dre-
zweites Zwischenzahnrad (63), das eingerichtet hung des Sonnenrads (52) und in Verbindung
ist, und mit dem zweiten Zahnrad in Eingriff zu mit einer Drehung des Mondrads (51) angetrie-

25

gelangen, enthélt; wobei
a=59,b=103,c=74undd =85

wobei a eine Anzahl von Zahnen des ersten
Zahnrads (52) ist, d eine Anzahl von Zahnen
des zweiten Zahnrads (51) ist, ceine Anzahlvon

ben zu werden, um das synodische Rad (240)
anzutreiben;
wobei das M 29,53059 ist.

Zahnen des ersten Zwischenzahnrads (64) ist 30 Revendications
und b eine Anzahl von Zahnen des zweiten Zwi-
schenzahnrads (63) ist. 1. Montre affichant les phases Ilunaires (1)
comprenant :

7. Uhr mit Mondphasenanzeige nach einem der An-

spriiche 1 bis 6, umfassend: 35 un premier élément (220) configuré pour effec-

einen Stundenzeiger;
ein Stundenrad (46), das eingerichtet ist, den
Stundenzeiger zu befestigen;

tuer une rotation par jour ;

un deuxiéme élément (25) configuré pour tour-
ner coaxialementavec le premier élément (220)
et pour effectuer M-1 rotations tous les M jours,

ein zweites Rad, an dem das zweite Element 40 les M jours étant une période d'un mois
befestigt ist, wobei das zweite Rad eingerichtet synodique ;

ist, M-1 Umdrehungen alle M Tage zu machen, une partie affichant les phases lunaires (221,
wobei das zweite Rad ein zweites Zahnrad ent- 222,223)disposée sur'un parmile premier élé-
halt; und ment (220) etle deuxiéme élément (25), la partie
ein Zwischenrad (60), das ein Stundenzwi- 45 affichant les phases lunaires étant configurée
schenrad (62), das eingerichtet ist, mit dem pour afficher une phase lunaire ; et
Stundenrad (46) in Eingriff zu gelangen, und ein une partie pointée versles phaseslunaires (251)
zweites Zwischenrad (63), das eingerichtet ist, disposée sur l'autre parmi le premier élément
mit dem zweiten Zahnrad (51) in Eingriff zu ge- (220) et le deuxieme élément, la partie pointée
langen, enthalt; wobei 50 vers les phases lunaires (251) étant configurée
e =59,f=148,g=103und h =285 pour pointer vers la partie affichant les phases
wobei e eine Anzahl von Zahnen des Stunden- lunaires ;

rads ist, f eine Anzahl von Zahnen des Stun- dans laquelle M est égal a 29,53059.
denzwischenzahnrads ist, g eine Anzahl von

Zahnen des zweiten Zwischenzahnrads istund 55 2. Montre affichant les phases lunaires selon la reven-

h eine Anzahl von Zahnen des zweiten Zahn-
rads ist.

13

dication 1, dans laquelle

la partie affichant les phases lunaires (221, 222,
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223) affiche la phase lunaire sous la forme d’'un
numéro de laphase lunaire ouen forme de lune ;
et

la partie pointée vers les phases lunaires (251)
affiche la phase lunaire en pointant vers le nu-
méro de la phase lunaire ou vers la forme de
lune.

3. Montre affichant les phases lunaires selon la reven-
dication 1 ou 2, dans laquelle

le premier élément est une plaque solaire (220)
présentant une forme de disque ;

le deuxiéme élément estune aiguille lunaire (25)
présentant une forme d’aiguille ;

la partie affichant les phases lunaires (221, 222,
223) est disposée sur la plaque solaire (220) ;
et la partie pointée vers les phases lunaires
(251) est disposée sur l'aiguille lunaire (25).

4. Montre affichant les phases lunaires selon la reven-
dication 1 ou 2, dans laquelle

le premier élément est une aiguille solaire (26)
présentant une forme d’aiguille ;

le deuxieme élément est une plaque lunaire
(230) présentant une forme de disque ;

la partie affichant les phases lunaires est dispo-
sée sur la plaque lunaire ; et

la partie pointée vers les phases lunaires est
disposée sur l'aiguille solaire.

Montre affichant les phases lunaires selon la reven-
dication 4, comprenant :

une plagque synodique (241) disposée sur un c6-
té opposé de la plaque lunaire par rapport a
I'aiguille solaire ;

et un mécanisme d’engrenage planétaire (90)
configuré pour entrainer la plaque synodique
conjointement avec une rotation de I'aiguille so-
laire et conjointement avec une rotation de la
plaque lunaire ; dans laquelle

la plaque lunaire inclut une ouverture (231) pré-
sentant une forme circulaire ; et

la plaque synodique inclut une zone éclairée
(242) et une zone sombre (243) reconnaissa-
bles visuellement a travers I'ouverture en fonc-
tion des rotations de 'aiguille solaire etla plaque
lunaire dans une vue en plan depuis une direc-
tion perpendiculaire a la plaque lunaire.

Montre affichant les phases lunaires selon l'une
quelconque des revendications 1 a 5, comprenant :

une premiere roue a laquelle est fixé le premier
élément(220), la premiére roue étant configurée
pour effectuer une rotation par jour, la premiére
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roue incluant un premier engrenage (52) ;

une deuxiéme roue a laquelle est fixé le deuxié-
me élément (25), la deuxieme roue étant confi-
gurée pour effectuer M-1 rotations tous les M
jours, la deuxiéme roue incluant un deuxiéme
engrenage (51) ; et

une roue intermédiaire incluant un premier en-
grenage intermédiaire (64) configuré pour s’en-
gager avec le premier engrenage (522) et un
deuxieme engrenage intermédiaire (63) confi-
guré pour s’engager avec le deuxieme
engrenage ; dans laquelle
a=59,b=103,c=74etd=85,

ou a est un nombre de dents du premier engre-
nage (52), d est un nombre de dents du deuxié-
me engrenage (51), ¢ est un nombre de dents
du premier engrenage intermédiaire (64), et b
estunnombre de dents du deuxiéme engrenage
intermédiaire (63).

Montre affichant les phases lunaires selon l'une
quelconque des revendications 1 a 6, comprenant :

une aiguille des heures ;

une roue des heures (46) configurée pour fixer
Iaiguille des heures ;

une deuxiéme roue a laquelle est fixé le deuxie-
me élément, la deuxiéme roue étant configurée
pour effectuer M-1 rotations tous les M jours, la
deuxiéme roue incluant un deuxieme
engrenage ; et

une roue intermédiaire (60) incluant un engre-
nage intermédiaire des heures (62) configuré
pour s’engager avec la roue des heures (46) et
un deuxiéme engrenage intermédiaire (63) con-
figuré pour s’engager avec le deuxieme engre-
nage (51) ; dans laquelle
e=159,f=148,g=103 et h = 85,

ou e est un nombre de dents de la roue des
heures, f estun nombre de dents de 'engrenage
intermédiaire des heures, g est un nombre de
dents du deuxieme engrenage intermédiaire et
h est un nombre de dents du deuxieme engre-
nage.

8. Montre affichant les phases lunaires comprenant :

une roue solaire (52) configurée pour effectuer
une rotation par jour ;

une roue lunaire (51) configurée pour effectuer
M-1 rotations tous les M jours, les M jours étant
une période d’'un mois synodique ;

une plaque lunaire (230) présentant une forme
de disque et fixée a la roue lunaire, la plaque
lunaire incluant une ouverture (231) présentant
une forme circulaire ;

une roue synodique (240) configurée pour tour-
ner coaxialement avec la roue lunaire ;
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une plaque synodique (241) fixée a la roue sy-
nodique (240), la plaque synodique incluant une
zone éclairée (242) et une zone sombre (243)
reconnaissables visuellement a travers 'ouver-
ture de la plague lunaire ; et

un mécanisme d’engrenage planétaire (90) in-
cluant un engrenage d’avancement synodique
(97) configuré pour étre entrainé conjointement
avec une rotation de la roue solaire (52) et con-
jointement avec une rotation de la roue lunaire
(51) pour faire tourner la roue synodique (240) ;
dans laquelle M est égal a 29,53059.
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