217 6 914 "MOON PHASE DI SPLLAY TI MEPI ECE" This invention relates to a nDon'
phase di splay tinepiece. According to the present invention, there is

provi ded a noon phase display tinepiece conprising 5 S%L'Zﬁfé;am hour ;-
t¥ng rotdly

gear whi ch drives an hour indicating nmenber; a noon pha
™y and a slip- permttlng drive trlansm ssion for transmtting drive
e hour gear to the noon phase indicating rotary nenber, the said
ransm ssi on permtting angul ar adjustnent 210 of the noon
ndi cating rotary menber w thout causing angul ar adjustnment of the
gear. The said drive transm ssion preferably conprises a noon phase
wheel which is driwgoanfsges bﬁsmqvm;gay«way of a gear train and which
is drivingly connécted 15 To the noon phase indicating rotary
menber by a slip mechanism Preferably the noon phase indicating rotary

menber and the nobon phase wheel are coaxially nounted on a common shaft. 20

Preferably, the noon phese inwehtiin Bglitelsaty drewbarphasel Bx€sliayo t he said
common shaft and the noon phase wheel is rotatably nounted on the latter, a
slip spring which teimgagese.t he noon phase wheel bei ng nount ed on the said
common shaft so as to transmt drive thereto fromthe
According to the present invention, there is
provided a moon phase display timepiece comprising
5 an hour gear which drives an hour indicating member; a
v moon phase indicating rotary memker; and a slip-permitting
drive transmission for transmitting drive from the hour
gear to the moon phase indicating rotary member, the
said drive transmission permitting angular adjustment
10 of the moon phase indicating rotary member without
causing angular adjustment of the hour gear.
The said drive transmission preferably comprises

a moon phase wheel which is driven from the hour gear

by way of a gear train and which is drivingly connected

mechani sm.
Preferably the moon phase indicating rotary member
and the moon phase wheel are coaxially mounted on a
common shéft.
20 Preferably, the moon phase indicating rotary member
is fixed to the said common shaft and the moon phase wheel is
rotatably mounted on the latter, a slip sp;ing which
engages the moon phase wheel being mounted on the said

common shaft so as to transmit drive thereto from the

15 . to the moon phase indicating rotary member by a slip (:

s,



2" noon phase .wheel . The hour gear is preferably nounted on a shaft which
carri®s an hour hand. There'is preferably a reduction ratio of 118:1 5°

bet ween, t he haur gear and the noon phase wheel. Preferably the nunber of
teeth\ef the hour gear is 32, the nunber of teeth of the nmoon phase wheel
is 59, and the reduction ratio between,the hour gear and the noon phase

wheel produced by neans of the said gear 10 train is 64:1. The
invention is illustrated, nerely by way of exanple, in the acconpanying
drawi ngs, in which:- Figures 1 to 3 show an enbodi rent of a noon phase

di splay timepiece according to the present invention 15 wher ei n,

Figure 1 is a side gjgabhosalnebew of a slip nmechani smthereof; Figure 2
is an el evational view of the tinmepiece;, Figure 3 is a side elevationa

vi ew thereof; and 20 The hour gearFiigUf:féralSly@Rothtdaabhoddhayt ailieh the
main part of a known cl ock. A known noon phase display clock is shown in

Figure 4. An hour pigdrdiedlan hoaktmmaed to an hour pipe 20 to which an hour
hand (not shown) is attached, :
: There is preferably a reduction ratio of 118:1
5 between the hour gear and the moon phase wheel.
Preferably the number of teeth of the hour gear
is.32, the number of teeth of the moon phase wheel is
' X\/ 59, and the reduction ratio between the hour gear and
the mdon phase wheel produced by means of the said gear
10 ~ train is 64:1.
ihe invention is illustrated, merely by way of
_example, in the acccmpanying drawings, in whiqh;f
Figures 1 to 3 show an embodiment of a moon phase
display timepiece according to the present invention
15 wherein, |
Figure 1 is a side elevational view of a slip
R,/ mechanism thereof;
Figqure 2 is an elevational view of the timepiece;
Figure 3_is'é side elevafional view thereof; and
20 Figure 4 is an elevational view of the main part
| of a known clbck. |
A known_moon phase display clock is shown in
Figure 4. An hour pinion 21 is attached to an hour
pipe 20 to which an hour hand (not shown) is attachedq,
25 and this hour pinion 21 is engaged with an intermediate
| wheel 22, A pin 23 is mounted on one surface

of the intermediate wheel 22 and is



- 25 and this hour pinion 21 is engaged wth an internedi ate wheel

pin 23 is nounted on one surface of the internedi ate wheel 22 and is
eable with teeth of a noon phase plate 24 so as to nove the noon _ .
8/ pl ate 24 through one step at every rotation,of the internediate kel

fAjclick spring 25 is engaged w Bh the noon phase plate 24 to 5 . -
accidental rotation of the latter. The internediate - wheel 22

every such conplete revolution the pin 23 noves the noon phase plate 24 by
one pitch. The reference nuneral 26 indicates a display. 10 o In

"the clock shown in Figure 4, however, since the noon phase plate 24 is

nmoved i nterntteabdageaplse hatpi teedd onhemobignu@en phase plate 24 needs to-
be corrected, it. is jmpossible to-rotate the npon ghase glate 24 manual |y

while the pin P3ate hFQgat %R PRYE HEenBOMP phase: RIRLR SL280roHel 988 step (s
IS inconvenient. Furthernore, since the indication of. the .mygn phase -
changes every ddy *VR™h *CoARH LT VIS ‘BROTE Rt “BEFT of - i Tdfikot be said
ggggrgrﬁgf§?cftégﬁggﬁﬁnggge%@£ﬁ%gSﬁ%hgﬁggék%gﬂﬂééﬁ?$ﬁﬁ¥;69Igflayfg-oVerCone
the abo%’ e descr];r%%gng eJc%‘iéénéa'l ;:an ll’oix;loéf %gelatter. The_ intermediate
wheel 22 rotates through'dne éompleté*reVOlufion in 24 -
hours, and in-the'couise of every such compléete revolutioh -
the pin 23 moves the moon phase.plate'24 by one pitch. o .\‘/
The reference numeral 26 indicates a'displa?.j' '
10 In the clock shown in Figure 4, howevef, sifice the
moon phése'pléte 24 is moved ihtérmitﬁentlé'by the pin 23,
when the moon phase plate 24 needs to be corrected, it is
 impossiblé to iotaﬁe the mooh phase plate 24 manually while
" the pin 23 is engééed'wifh'thé moon phase plate 24, and
15 * this is inconvenient. Furthermore, since the inaicétion of the
moon phase changés'every aay in a cdmparatively short timé
period, it cannot be said that the éxaét moon phase for jL\_,)
the time period is always.displayéd.
Accofdinél?} it is an object bf the present invention
20 to 6Vérc6me:thé abo§e4de96ribéd.defects-in'the prior art.
Referring to Figures 2 and 3, a tﬁbular shaft, or "hour
pipe” 2 is mounted on and extends from a base 1 and an
hour gear ér pinibh.B is fixédly mounted on thé'hbur pipe
Z,Ethe'létter'beihg drivén by a clock mééhanisﬁ.fnot shown)

25 so as to make two revolutions per day. The hour pinion 3



Réferring to.Figures 2 and 3, a tubular shaft, or "hour pipe" 2 is nmounted- _
on and extends froma base 1 and an hour gear or pinion 3 is fixedly 4
mpunt ed, on the hour pipe 2, the latter being driven by a clock nechani sm
(not &kHoWwn) 25 - so as to make two revol utions per day. The hour pini
3 -4 meshes with an internediate wheel, 4 having an interndiate pinion 4
whi ch neshes with an internedi ate wheel '5 having an internediate pinion 5
The latter nmeshes with an internedi ate wheel 6 having an internediate

pi nion 6a 5 whi ch meshes with a noon phase wheel 11. " The
internedi ate wheels 4, 5 and 6 have the sane shape. The hour pipe 2 carries
an hour hand (not shown). A nobon phase washer or stub shaft 8 is rotatably
supported on a nooRephes#iphpan dptemediate pihegh 4Ehaping an intermediage Ag

- shown in Figure 1, a noon phase indicating plate 10 is fixedly nounted on

t he washer 8 whi chPRpE} far ghighapeshas hipbhtae ipfermedintshukeelnicdving. A
slip spring 12, which is nounted on the washer 8, is inserted between the

washer 8 and the n@8niTHEFERAIHEPIRIPsG2aTeo R gL Reshss With an (o | atter. 7
The use of the slip spring 12 thuid? rmts drive to_be transnL;ted fromthe
hour pinion 3 to tljré‘tg’ﬁ’f?r‘?‘gﬁﬁ%ﬁeﬁ _ hY 3B SRR RIPE PR ti ng

angul ar agl ustment of Lo alter,w thout causl g, apgul gk, RYRURDL, L the

Wheels-4, 5 and 6 have the same shape. The hour pipe 2

carries an hour hand (not shown).

P

Sf/ | _ A moon phase washer or stub shaft 8 is rotatably
supported on a moon phase pipe or shaft 7 by an E
10 ring 9. As shown in Figure 1, a moon phase indicating plate
10 is fixedly mounted on the washer 8 which freely
rotatably supports the moon phase wheel 11, A slip spring
.12, which is mounted on the washer 8, is inserted between
the washer 8 and the moon phase wheel 11 so as to engage
.15 the latter. The use of the slip spring 12 thus permits drive
to be transmitted from the hour pinion 3 to the moon phase
K_// indicating plate 10 while permitting angular adjustment of
the latter without causing angular movement of the hour
pinion 3.
20 ' ' The rotation of the hour pipe 2 is thus transmitted
to the moon phase wheel 11 through the intermediate wheels
4; 5 and 6, and the rotation of the moon phase wheel 11
is ordinarily transmitted to the washer 8 by the sliding
load of the slip spring 12, thereby continuously rotating

25 the moon phase indicating plate 10. In manually correcting



3. 20 The rotation of the hour .pipe 2 is thus.

itted to the noon phase wheel 11 through the internediate wheels 4, 5

Jand the rotation of the noon phase wheel 11 is ordinarily. .

Hitted to the washer 8 by the sliding |oad of the slip spring 12, =%

POy continuously rotating 25 5 t he noon phase indicating- plate
10. In manually correcting 5 the position of the noon phase indicating
pl ate 10, however, the. washer 8 and the slip spring 12 slip relatively to
each ot her, thereb greventln any rotation of the noon phase wheel 11. 5
Suppose, fof %)PQI?}B%% n Ofath ?H’g’ PR en dPLLAFTART gHAse 1A abeveMeTis rot at ed

~conpletely s two revol utions per day,

S
the reducti tﬂ wéif 8 beta\ﬁlggﬁg?tg?ﬁofﬁnﬁg gzef%'é’ﬁd"et EYRIIn tRIRRSE wheel 11

must be 1 1 Therefore the ratio ers of . teeth 10
bet ween t he® %’Bur‘ SPeHSY BRI RE éhﬁ’oﬁ° %fé’é‘ V\ﬁ g;% 3PN E8ES%e: - nunber of
. teeth of wh nggber of teeth of t he |nterned|ate the i nt er nedi at e
: eel _ .
1 4 : wheel X -

nunmber of teeth f t [ of teeth of the
Sgiapose, fo;l:“nt T g gh%@ t'hé)tnoon Jtrﬁlcg n%r hads at e

hour $i ni on t'he late
plate 10 is rotated completely in ‘59 days. Since the hour

pipe 2 makes two revolutions per day, the ‘reduction ratio

between the hour pipe 2 and the moon phase wheel 11 must

be 1 : 118. Therefore, the ratio of the numbers of teeth J
10 between. the hour pinioh 3 and the moon phase wheel 11 must be:~
- number -of teeth of nunber of teeth of
the intermediate - -  the intermediate
- wheel 4 - wheel 5
x x
nunber of teeth of numbexr of teeth of . numbexr of teeth of
the hour pinion the intermediate the intermediate
Pinion 4z pinion 5a
15 nunber of teeth of . number of teeth "of_
the intermediate the moorn phase
% wheel 6 . % wheel 11 S . =118
number of teeth of 1 _ o : .
the int'er'z_nediate o o - . \\/
Pinion 63 ..'........l.q.-(l) R

20 If it is assumed that the numbers of teeth of the intermediate

wheels 4, 5, _6 are the same and the numbers of teeth of the

interme_cji_até_ .pinions 4a, 5a and. 6a are the same, respectively,
and the reduction ratio is __. , then



~

pinion 4a . pi nion Sa 15 nunber of teeth of number
of teeth of the internedi ate t he noon phase wheel 6
wheel 11 . = 118 x nunber of teeth of - . 1 the
i nt er kedi at e pihion 6a . .
If it is assuned that the nunbers of teeth of the internediate 20 wheel
5, 6 are the sane and the nunbers.of teeth of the internediate pinions 4
5a and 6a are the same, respectively, and the reduction ratio is [ ERR],
t hen 1 nx nx - nX 50m [ERR] (where m n and x are
integers) In order to dispense with the use of a | arge wheel, 5 i f
the nunbers of tegth of the jptermegjate yheel sg4, 5 and 6, the
i nternedi ate pinionhs 4a, 5a, and 6a and the nobon phase wheel 11 are
arranged not to exceed 100, The r&tTo &~ Teeth TS tinm t U it8 the-f &) owi ng
case: 10 an>/2 x X[ERRF (1 ant 4 are substituted for the
m and n, respectively in the formula (2)).

{(where m, n and x are integers)

In order to dispense with ti;xe use of a large wheel,
5. if the number.s of teeth of the intermediate wheels 4, 5
‘\/. and 6, the intermediate pﬁ'.nions 4a, Sé_, and 6a and the moon
phase wheel 11 are arranged not to exceed 100,lthe ratio of
teéth is limited to the following case:

10 ! x4x x4x' x 4x x 2. . 118 civveeee (3)

32 x x x 1

(1 and 4 are substituted for the m and n, r.espectively
in the formula (2)).
A positive integer not greater than 25 is substituted
15 for x in the formula (3).
For example, if x = 15 in the formula (3) a formula

{(4) is obtained:

1 60 60 60 59
b4 - X = X e X enmm— =118 o.o.ooon---oc(4)
32 15 15 15 1

20



OSNl i ve integer not greater than 25 is substituted 15 for x in the
m (3). For example, if x = 15in the formula (3) a forrmula (4) is
Negd: [ ERR] - 20 7 In other words, the reduction ratio between the—,
%I nion 3 and the noon phase wheel 11 is 118:1. Mreover, the nunbéssof
XN of the hour pinion is 32, the gunber of teeth of the noon pha.se wheel -
11is 5 59, and the reductidn ratio between the hour pi nion 3 and
t he noon phase wheel 11 produced by the gear train 4, 4a, 5, 5a, 6, 6ais
64:1. Thus in the noon phase display clock described above, there is no
time period during which manual 10 . correction of -the noon phase
indicating plate 10 is inpossible, and the nobon phase indicating plate 10
i s continuously rotatre@thehecxsy, mreﬂgctmnexmp mweaythﬁ ‘a non phase.
CLAI MS

hour pinion 3 and the moon phase wheel 11 ls 118:1,

Moreover, the number of teeth of the hour pinion is

32, the number of teeth of the moon.phase uheel 1i is
5 , 59, and the reductlon ratzo between the hour pinion

3 and the moon phase wheel 11 produced by the gear

traln 4 4a, 5 5a, 6 6a is 64 1,

| Thus ln the moon phase dlsplay clock descrlbeu o '&‘/

above, there is no tlme perlod during which manual B
10 correction of the moon phase indicating plate 10 is

impossible, and the moon phase indicating plate 10

is continucusly rotated,'thereby enabling an eﬁact'

display of a moon phase.



T. A nmoon phase display timepiece conprising an hour gear which drives
an hour indicating nenber: a noon phase indicating rotary nenber; and a
slip-permitting drive transmission for transnmitting drive fromthe hour -
gear e the 5 . nmoon phase indicating rotary nenber, the said drivd
transm ssion permtting angul ar adjustmgnt of the noon phase indicating
rotary nmenber w thout causing angutar—adjustment of the hour gear. 2.

A tinepiece as clained in claiml | Wi N 10 drive
transm ssi on conpri ses a noon phaséwu“"mnamﬁundri ven fromthe hour
gear by way of a gear train and whiceh €s Hri%ingly connected to the noon
phase indicating rotary nmenber by a slip nmechanism 3. A tinepiece as
claimed in claim2 in which 15 - t he noon phase indicating rotary
menber and the noon phase wheel are EcRA A MSpunted on a common shaft. 4.
A tinmepiece as clained inclaim2 in which the noon phase indicating rotary
menber is fixed to the.said common shaft and the nobon phase wheel is
rotatably nounted gn the_ 20 _ l.atter, a slip spring which engages the
moon phase wheel bé&fng nBUFCEPERS ﬁés%%ydt&%erﬁf’ﬁﬁes %Pfgiﬂlgagnto transnit
drive thereto fromthe noon rﬁ@ﬁs&”"hee' . A tninrgerpi gce as cl ai med

. . our gear w ives "an hourgié%icating me
I n any preceding clarm

phase indicating rotary membér; and a slip—perﬁitting drive
transmission for transmitting drive from the hour gear to the

moon phase indicating rotary member, the said drive

v

transmission permitting angular adjustment of the

ﬁoon phase indicating rotary member without causing angular

adjuétment of the hour gear.

2.. A timepiece as claiméd in claim 1 in which the said
10 drive transmission comprises a moon phase wheel which is

driven.from the hour gear by way of a gear train and which

is drivingly connected to the moon phase indicating rotary

member by a slip mechanism. ”

3. A timepiece as claimedin claim 2 in which
15 ' the moon phase indicating rotary membef and the moon

phase wheel are coaxially mounted on a common shaft.

4. A timepiece as claimed in claim 2 in which the

moon phase inéicating rotar& member is fixed to the said common

shaft and the moén phase wheel is rotatably mounted on the
20 . latter, a slip spring which engagés the moon phase wheel

C being mounted on the said common shaft so as to transmit

drive thereto from the moon phase wheel.



&
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h the hour gear is nounted on a shaft whi.ch carries an houk hand. 6.

ce as clained in any of clains 2 to 4 5 I n which there
i's g tion ratio of 118:1 between the hour gear and the noon. phase
wheg\ N A timepiece as clainmed _jn any of. clains 2 to 4 or in clahd16

the nunber of teeth of the hour gear is 32, the numg) of teeth of

t he phase wheel 10 ~ is 59, and tﬂﬂ“ﬂjﬂ“!‘“ﬂl bet ween t he
hour gear and the noon phase wheel produced b d gear train

is 64:1. 8. A nmoon phase display tinepiece *suBst &nt 1 al ty as L
her ei nbef ore described with reference to and as shown 15 - I n '
Figures 1-3 of the acconpanying draw ngs. 9. A nmoon phase di spl ay

cl ock conprising3-a noédntipepiecy|agt elaigefdpbh apHanecrfteg cdpi®h is. supported
so as to be rotatable coaxially with sai'd nmoon phase plate; a slip

mechani sm pr ovi dé@ WekGhethe opH JRsEnio@ounted on' a ghafe Wiishe and sai d moon
phase wheel ; an hour pinion provided around an hour pipe, the rotation of

the hour pinion IS8FREFR RRNEIHT B2+t 0 t he npon phase wheel; and an

i nt er nedi at e vvheesl train fgep ggenggé amgdt nea;n(;to cggims 2salgll hour pi ni on.

5 . in which there is a reduction ratio of 118:1 between the
shour gear and the moon phase wheel,

7. A timepiece as claimed in any of claims 2 to 4

™~

_or in claim 6 in which the number of teeth of the hour \'j

~gear is 32 the number of teeth of the moon phase wheel
10 | is 59, and the reduction ratio.between the hour gear
and the moon phase wheel produced by means.of the.said
gear train is 64:1.
8. | A moon phase display timepiece substantially

as hereinbefore described with reference to and as shown

15 in Figures 1-3 of the acccmpanwing drawings.
9. A moon phase display clock comprising:
a moon phase plate a .moon phase wheel which is \\_)

supported so as to be rotatable coaxially with said moon
phase plate; a slip mechanism prOVided between-said moon
20 phase plate and said moon.phase wheel; an hour pinion
| provided around an hour pipe, the rotation of the hour pinion

being transmitted to the moon phase wheel and an intermediate

wheel train fo;_txansmitting—the—rotation of said hour pinion.

'_Jé’... - i



