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1-_"TIMEPI ECE" This invention relates to tinepieces and in particular to
fal pgue tinmepi eces. Conventionally, ‘bottomfranmes or plates, bridges etc.
anal ogue tinepieces are nade of netal, while the use of plastics

has been limted to parts of a cal endar nmechani smor for
cally insulating electronig scircuitry. Even if the bottomplate is
made—of plastics material, it .is common to use netal for parts of the
bottom pl ate where a high degree of 10 precision is required, for
exanpl e, parts supporting a gedrINBraEce" Theref ore the advantages stenm ng
fromthe use of plastics material has not been fully realised in'the
construction of aRblddoventionpiddeses tactivgpinced endnir pspiclaef tohe present
invention there is 15 - provided a tinepiece conprising: a first frame and
a second franthalgogedinepigcgs. circuitry and a setting mecham sm being
| ocated between the first and second franmes; a dial; and a- cal endar
nechani sm | ocat ed“PR¥eREEPPALLE, droditom framere oxcpntest rxdidges lescf igfst and
second fr s_being secured by screw neans fromthe side of the 20 second
frame adj gsggn?n 89\9?1318?%9“? PehBags of retad - ofddai thentse 1€ plasticeai n

conprises an inter lLat.e brigdge di sposed between the first and second
franes, a cenlfarrkgrinlgg?sa%ecfnp?'h‘%gﬁgl%‘}(38?’5"(? Bgt%\ééﬁe’fdr?é PRSIt e bri dge
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the internmediate a

bottom plate is made'of plastics material, it is common to use
metal for parts of the bottom plate where a high degrée of
10 precision is required, for examplg; parts supéortiné é;gear train.
Therefore the advantages steﬁming froﬁ the use of pla?tics materi%l
has not been fully realised in the construction of anéﬁogue
timepieces.
According to one aspect of the present inQentioﬁ ihere is
15 provided a timepiece comprising: a first frame and a éecond frame,
a gear train, circuitry and a setting mechaﬁism being located
between the first and second frames; a dial; and a calendar
mechanism iocated between the dial and the second frame, the first
and second frames being secured By screw meéns from the side of the
20 second frame adjacent to the dial.
In the preferred embodiﬁent the gear train comprises-an
intermediate bridge disposed between the first and second frames,
a centre wheel and pinion located between the interﬁediate bridge
and the second fraﬁe, and a fourth wheel ;hd pinion-légéted

25 Dbetween the intermediate bridge and the first frame. The first

-
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= 2- frame . may corrprlse a metal portion reinforcing a plasticsportion, the
Four tf. mheel and pi nion being guided in the radial direction by the.
pl.a; _'cs porti-on and in the thrust direction by the netal portiorn
Pr et erabky the second frane has a plastics portion reinforced by,
portion.-.Thus the gear train may include a m nutes wheel rotatal|
supported by the first and second frames, and an hours wheel enga
the m nutes wheel, the plastics portion of the second frame including a
Stem for supporting the 10 hours wheel. The setting nmechani sm nmay

i ncl ude a w ndi rfyas¢ emygodmtedsd)e antek posbibmpaeinfsircite anplagtigarpardhoni
the second frame. The cal endar nechani sm preferably includes a day star
of f- centre wit¥heefpurth wheelhand phnian bﬁlw‘laﬂtﬂﬁ?ﬂeépe@@ apdiajupéerrtign

by a guide plate of a date dial or date junper |ever, a snap for the day
star being attadethe Plastirsuperiiiosesnd ppoths FBFyst Abreqticn %’n&?‘%rm%é%ond
frame has a netal portion reinforcing a plastics portion, the plastics
portion having P8 WP-and recessed portions, the pl astics portion having

separate reg| ons 20 for the gear t ui nd sett| ng

nechani sm® Sai d reg (fr’F§f8’Fa'brlee 5???‘5%%56?? ?ra"ﬁ} %E FHC8d by
exp05| ng the netal_porti.aon. for he ar, ral ref formed
in the plastics rﬁ ?‘fr(fﬁd()%a Beta Port ag%r ef errggarrﬁ) 8 aﬁ'r "j}Qé rret al
~bush or jewel f(gfm &E&s wheel rotatably supported by the first and second frames,

end an hours wheel engeged with the minutes wheel, the plastics
portion of.the éecond frame including a seem for'sﬁpporting the
10 hours wheel.

The setting mechanism mey'include a winding stem guided by
an exposed part of the metal portioh'of the second frame.

The calendar mechaniem preferably includes a day star off-
centre with respeet to the centre of the timepiece and guided

15 b§ a guide plate of e dafe digl or date iumper lever, a snap for
‘the day star being dttached to'an_houre wheel.

Preferébly the first and/or eecond frame has a metal portion
reinforcing a plastics portion,'ﬁhe plastics.portiqn having raised
and recessed portions, the plestics portion having separate regions

20 o for the gear train, circuitry and setting mechanism.

Said regions of the plastics portion may be separated by
exposing the metal portion. '

Holes for the gear train are preferably formed in the
plastics portion. | |

25 In a preferred embodiment a metal bush or jewel for a part




of the gear train or notor is positioned so as to contact the netal . _
per{ion. According to a further aspect of the present invention thereis .
pr’ .{_ded a timepiece conprising: gfi rst frame and a second 5 - frane, t hew’
st\frame conprising a netal portion reinforcing a plastics portion; a

‘ .adj acent the second frane, the first and second franes being secured
scr/ew nmeans f omthe side of the sec fraye a e the dial; a

dar mechZhit ?n?eoca eacf‘nbefmngé:ﬁrt%s p‘g)dgqllc’{a‘md tohgé ?'%r g% %a(rggn%l and a geaKd/J
train, ci rcu'ﬁé%ﬁl& £18Qd a setting nechani smlocated between the first an
second frane e gear train conprising a fourth wheel and pinion which is
gui ded in the radpal, M &l anLméhBPeasBla@@tdfC'Eh@%Eé% %vé&lﬁoﬁ'ih%&effane

and in the thrust direction by the nmetal portion’thereof he
i nvention is jd byém%hed tﬁ%%fééé bympAa¥i Rf: €¥aAYse, £idhel bsd%cgemnyl g

drawi ngs, in which:- Figure 1 shows the basi.c construction. of one

enbodi ments of framel, B ecestigeqidicBgptieihfa peeseRbrtieRbimrchigure 2 is a
pl an view of the tinepiece of Figure 1; 20 Figures 3 to 7 are
Cross-sect i onslagtiéd@oktimapi caalial idijguest Zhehosdong frameouchepdiist and

greater detail; Figure 8 is a viewsimlar to Figure 2 show ng a cal endar .

mechani sm of ddevendi frapeeceing spa@edbydsetaw mednsgfrem Shehside phiechebver se
side of a plate of the tinepiece 25 of Figure 2; Figure 10 shows the
reverse side sHconfieframat @djakcert digr thed diahud a calendar mechanism located *
“between the dial and the first frame, and a gear train, circuitry
10 and a setting mechaniSm located between the first and second
frémes, the gear train comprising a fourth wheel an@ pinion which
_ is gquided in thg ;adiai direction by the plastics portion of thé
fixst frame and in the thrust direction'by the petal_pqrtion
thereof.
15 The invention is illustrated, merely by way of éxaﬁplé, in the
accompanying drawings, in which:-
Figure ; shbws_;ﬁe basic”constrﬁction of one embodiment
of a timepiece according to the present invention; 
Figure 2 is a plan view'pf the timepiece of Figu;e i;
20 ~ Figures 3 fo 7 are cross-sections of the timepiece of
Figure 2 showing §arious parts in greater detail;
Figure 8 is a view sigilar to Figure 2 showing a calendar
mechanism of the tiﬁepiece in greater detail;i
Figure 9 shows the ob%erse side. of a‘éiéte éf ﬁhe time;ieée

25 of Figure 2;

Figure 10 shows the reverse side of the plate of Figure 9;  and



- 3A - Figure 1l is a cross-section of the plate of Figure 9. Throughout
the drawi ngs like parts have been designated by the same reference
nureral s. Referring first to Figure 1, there is illustrated one 5
enbodivwent of an anal ogue tinepiece according to the present invenfi
ti mepi-ece shown in Figure 1 has a battery and circuitry 2, a gear
a nmotor 3, a centre wheel bridge 4 and a setting nechanism5 dispoged
bhetween a first frame plate 1, 10 WTPch is a base of the ti mepi nd a
Seeond frame or bridge 6. A calendar nechanism?7 is located on the bridge

6, and the whole -4- construction is secured r ial side
et ahre

of the bridge 6. In tﬁ%‘re&?stiﬁu%tqmﬁs'ieﬁéiﬁ%ﬁfs%?é’ 258 ‘ﬂurseguentl ally

fromone direction, the platelbéﬁgthe Eﬁs g al | % ?

Plastics material is THEUPRMF the (GFa¥1Rgq ke BRETHiHAYS RL® Sslgnaty Fi gure

1 to prevent |eaning of the onent s and thereby assenbly is
sinplified. Mr&¥ é"?' Tﬂ‘”&sf?%s’nﬁﬁ? é‘?ﬂ”ﬁ?iﬁéduces the need for oiling of the

t act fa bet t at whi ch
?ESU??esS‘Jp?éﬁfseed“%%ﬁaﬁ Aot Rl kR oo A ek TG, 101 €

shOU|C1 not SLgﬂﬂ%%Em é:gf an analogue timepiece according to the present

invention.

The timepiece shown in Figure 1 ﬁas a_hattery and circuitry
. 2, a gear train and a motor 3, a cent;e wheel bridge 4 and a
setting mechahism 5 disposed between a first frame plate 1,
10 whicﬁ is a base of the timepiece and a second frame or bridge 6..

A calendai mechanism'7 is located on the bridge 6, and the whole




10" . __ external, shocks is concentrically disposed at the centre .of the
" tipgPExece. Rigidity is inparted to the gear train to reduce or prevent :
Noktion, by making the centre wheel bridge 4 of netal, whilst e/

\ H4'ty is provided in the region of the circuitry and the periphery of
t he nepi ece, so that the deformability of 15 - plastics material is
positively utilised. Thus, the cogstruction shown in Figure 1 effectively
makes the nost use of the advantages of using netal and plastics material
in an anal ogue tinmepiece. Referring nowto Figures 2, 3 and 4, the gear
train is rotatcdasyrsetipar i€ debyrdit dyi srgewsOfvon Gbdicl aidd afetHd) buhdgdh 6has
- 20 a nmetal portion 8 and a plastics portion 9, and bearings 13a, '13b,

of a bridge 13anvthid deasteuctsbal ther paxhs ate ragisafiloked sgauenpiabiy €somporti on
~ 12. The gear train conprises a fifth wheel and pinion 14, a third wheel and
pi ni on 15, a mneutibeectiien) the platechtbeinghtid base fsimpbh the, commoaenls.y
.supported by the bridge 6 whichis 25 | ocated by sleeves 17, 18 for
bridge screws 21, 2Plastdpe@matesial is upiddgedrta e fluddein dhantinepiesst i dge
13 and a stemportion 13c of the bridge, and a fourth wheel and pinion 20, .
its | owe? end FOEigwEnd EORICHBRY leaphed CEdHIR CaRpRRETE BRI GC 2% “‘?‘ﬁﬁekﬁﬂ ate .«
10 and its upper end being raotatably supported by a cent bore 19a 5
of the centre 3PEBPLAAS BHIRdA19S: }C‘ﬁr? |e§'e?11t?55¥ﬁ%rﬂ_a,tef{?§' éﬁ‘g“cfﬁagbﬁ t he
fourth wheel and .piini on.20 ahu the netal portion 8 of th | at e i_n
order to preveti®AERT °d‘f"§??1é’2 gé?l GEEon SHETS g%%wc?e r:é%tua%égg ﬁeﬁ}gding
Seconds nand. (BekeSno Lol Wesn R HchlPedls PG 51 baHEE Hecllh PI M O
' the plate 1 and the bridge 6 which should not be subjected to

10 | external shocks_;ﬁ cogcentriéa;ly disposed éﬁ the centie of the ,
._timepiece. .Rig;dity.is impafted to.the geai.train to reduce or
. preﬁent“défofmation, by making tﬁe centré wheel £ridge 4 of metal,
whilst flexibility is proviaed in the region of the circuitry .
.and the periphery of the timepiece, so that the deformability of
15 plastics.material is positiﬁely.uﬁiiised. Thus, the construction
shown in Figure 1 effectively makes the most use of the advantages
-of using metal and plastics material in an analogue timepiece.
Referring now to Figures 2, 3 and 4, the gear train is
rotatably supported by bearing; 10a,-10b of a plate 16 which has
20 a metal portion 8 and a plastics portiqh 9, aﬁd bearings 13a, 13b, -
of a bridge 13 which has a mgtal portion 1l reinforcing a plastics
: ﬁortion 12, The gear train comprises a fifth wheel and pinion 14,
a third wheel and pinion 15, a minutes wheel 16, a centre ﬁheel
-and pinion 19, rotatablj supported by the bridge 6 which.is

25 - located by éleeves 17, 18 for bridge screws 21, 22 respectively,




10 ._.end.19b:. of the centre wheel and pinion 19. Since the centre wheel
'bridge 6 serves also as a guide for assenbling the gear trainit is
provi~ded with-gui de -hol es 6a, 6b, 6c, having a m ni mum cl earance wt}
respect 49 the respective part of the gear train and bevell ed surfacf
6e to aid assenbly of the gear train. 15 The bearings are al'so be
because during assenbly the parts ofg the gear train may | ean at an angle to
the vertical. Locating nmenbers 10d, 13d sandw ch the centre wheel bridge 6
ang’the assenbly is retained by.bridge screws 21, 22 and the respective '
sl eeves 17, 18.pé¢wednlatdiplatd N0 @geniché IHHidgesly afjdch 38em poransh ilSc _
resistant to external forces tending to distort the plate 10. The centre
wheel and pi ni oas khehbidye;earia @ diaeh Jdblaan pipier @0, 19¢ Lowest endal | y
secured to each other in order that force is not transmtted to a stepping
nmot or when the podlbedsgwhtetally sspposted dey bybeardhatlfle afiddle Blatef 1@
setting nechani sm 25 described in detail. hereinafter, when hands (not
shown) of the and@tstuppsyi end bairg swotataily sepnepted hyoeorentse Reye 3%%en in
Figure 3 and has a rotor 25 rotatably supported by jewel bearings 23, 24
provi ded Bn t heoPltist Fertasovheadnand ginier Yot t Him Fﬁte@b?@i%ﬁ\&-i‘gr‘et ﬁ%‘i5
plastics portion 12 of .the bridge 13, a stator 27 |ocated b)i sl eeves; 26, 17
for bridge screfaPE the foukthMbpek|apd Binden| 20 #PNER Fhe el PRRER 86, 28
for bridge screws 37, 36 respectively, and a na’eganetic shLeI qi ngléal ate 30.
As wel | known, Pﬁéthreon?tezéo in order ‘to prevent wear of the bearing" 3_

due to load produced when a seconds hand (not shown) rotates.

An e’ﬁd 20b .of- the fourth wheel and pinion 20 is determined by an

10 end 19_13lof ‘the centre wheel and pinion 19, Since the. centre wheel
| " bridge 6 serves also as a guide fér assembling the gear train

it is provided with guide holes 6a, 6b, 6c, having a minimum

clearance ﬁith 'res.pect to the i'espective part of the géar train

ana bévelled suffaces ed, .6_e__ to aid assembly of the gear train.
'15 | The béarings are also beveiled because dur;ixig assembly the parts

of the gear tiaiﬁ may lean at an anglé to the vertical.

Locating members 10d, 134 sandwich the centre wheel bridge 6 and

the assembly is retained by brj.dgé screws 21, 22 and the

respective sleeves 17, 18. As a result,. the gear train is rigid
20 and is resistant to extérnal forces tending to distort the

plate 10. Tﬁe centre wheel and pinion 19 has a éentre wheel lOc¢

and a pinion 194 fr.i‘ctionally_secured to each other in order that

force is not transmitted to a stepping motor when the minutes

wheel 16 is rotated by a clutéh wheel 54 of a setting mechanism

25  described in detail hereinafter, when hands ('not shown) of the .



" of f he steppl ng notor is rotated through a predeterm ned angle 10 . by a

dr i yd ng -signal applied to the coil 29 each second. In this enmbodinment, the

bed (24 ‘has ‘a oil storage recess 24a facing the rotor which makes it A

PO% to insertthe rotor easily by utilising the sliding surface of the
_recess 24a. The bearings 23, 24 are forced into stepped holes in the plate

10 amd”"in the 15 bridge 13 respectively so as not to slip out of

. position during assenbly.. The steppged- hol es-are provided with bevelled
_surfaces 10e, 13e respectively for oiling. The bearing 24 is driven into \24
the stepped hole in the bridge 13 until its top surface is substantially
co-pl anar w t hedmepiédipaselrdeice of the netal portion: 20 11 of the
bridge. Thus it is possible to prevent the bearing from being dislodged if
t he plastics porti orhel 8téppitigstatoreds bestreaep. idIFdgens 13 883 ¢emsasts of
turns of thin conductive wire 32 wound on a nmagnetic core 31, the ends of
t he conduct i veratiore2® Fotatabpi suppovtetebiveiewed beaxdngs (A3at 24 3ZovidEde coi l
plate 33 is - -7- electrically connected to an output termnal of a
circuit block 8y thejpleshica pertiamef oD ghe otdmppiata ¥q godcithehe sl eeve
28 is forned, for exanple, a knurling toal to have a ortlon 28a so that =«
it can b® for celestiee@orkion xﬁéfpl":a? driges 13, a siafor A7 fok®ed by
pul i ng |t in the direction of the bridge 13. Wen ti htened t he Bridge
Screw 36, everBXaeBes 26y hh7 (IR REIEGE SFFSFR S Tt ato?esﬁ?c‘%t"ﬁéynégﬁgﬁcz core 31, »

the coil lead located by sleeves 26, 28 fcr bridge screws 37, 36 respectively,
and a magnetic shielding plate 30. As well known, the rotor 25
of. the stepping motor is rotated through a predetermined angle
0 by a driving signal applied to the coil 29 each second. In this
-embodiment, the bearing 24 has a oil storage recess 24a facing
the rotor which makes it possible to insertthe rotor easily by
_ | utilising the sliding surface of the recess‘24§, The bearings
| 23, 24 are forced into stepped holes in the plate 10 and in the
15 _ bridge 13 respectively so0 as not to slip out of position during
assembly. The stepped holes aze prOVided with bevelled surfaces
10e, 13e respectively for oiling. The bearing 24 is driven into
lthe stepped hole in the bridge 13 until its top surface is
substantially co-planar with the top surface of the metal portion
20 | 11 of the bridge. Thus it is possible to prevent the bearing
from being dislodged if the plastics portion 12 is-distorted by
creepf | | :
The_coil 29 consists of turns of thin conductive.wire 32
wound on a magnetic core.31, the ends of the conductive.wire

25 being connected to a coil plate -33. The coil plate-33 is



'plate,33 and the circuit block 24 may differ fromdesired thicknesses due
"to manufacturing tol erances, the sleeve 28 nay 10 be lifted fromd
fﬂﬂ;&ﬂ n the bottomplate 10 so that the parts of the stepping noto
a stator™27 can be firmy secured between the collar 28b of the slf
and the magnetic shielding plate 30 and the netal portion 11 of thg by dge
13. The sleeve 26 is used to secure $he plastics portion 9 of the plate 10,
t.he 15 stator 27 and the magnetic core 31 together, a plurality of
ﬁrefectlons 10g being forned on the plate 10 in order to take account of

manuf act uring t QIREAPGA1LY RnB¥eRla tharleerd itomnh1gsPs betsgen the
parts. Wen tightening the bridge screw 37, the netal portion 11 of the

bridge 13 is bemiocurtid abjakn@ages s20eve pBe 2lsceNem2én aiduibes PLRE eCt i ONS
10g, which are prefornmed to be slightly |onger than necessary, are deforned
to prevent the gareratasons oforgafs foet semplé hoysh akmirl2rg andl tfrehavgnet i C
core 31. Referring nowto Figures 2 and 5, the circuit block 34 conprises a
thin plastics plapertionR8zg scathataitzcar pet fdrc25fittedi bntat dhe 3adedlioa MOS
integrated circuit 41 is provided and is -8- located by the sleeve 28
and the brS dge sedevaiB®ebrenaved by polliog porin ¢he dre¢Piayf of Hehepl ate 10 and
the bridge 13 respectively. Tinme accuracy is regulated by selectively
breaki ng | ogi ¢ reeddeetidon When giglgsaed g3dheobridge 233GV PR egrer ddough diet 41.
5 Time accuracy of a quartz crystal vibrator can alter if it is

subj ected to a s@éﬁ@%@ék“he@t%%\/\mc (Fhei BRECEEEC qoRe Yhrafpe coil lead

plate 33, and the circuit block 24 may differ from desired

thicknesses due to manufacturing tolerances, the sleeve 28 may

10  be lifted from the hole in the bottom plate 10 so that the parts
of the stepping motor.such as a stator 27 can be_firmly secured
hetween the coliar 28b of the sleeve 28 and the magnetic shielding
plate 30 and the metal portion 11 of the bridge 13. The sleeve 26
is used to secure the plastics portion 9 of the plate 10, the

15 stator 27 and the nagnetic core 31 together, a piuralitylof _
projections 10g being formed on the plate 10 in order'to take
accountlof hanufacturing tolerance to Prevent the generation of
gaps between the parts. When tightening the bridge screu 37,

: .the metal portion 11 of the bridge 13 is bent until it engages

20 the sleeve 26 and the projections 105, which are preformed to

@

be slightly longer than - necessary, are defcrmed to prevent the

generation of gaps between the stator 27 and the magnetic core 31,
Referring now to Figures 2 and 5, the circuit block 34

comprises a thin plastics plate on which a quartz crystal

25 - vibrator 30 and a MOS integrated circuit 41 is provided and is

A et a2 e 1 8 8% %o e AR b £ o 1t e,



cryst fv4brator 40 is held between a plastics portion 10i of the plate 10
and- ! ns 13f of the bridge 13. The quartz crystal vibrator is disposed .-
adj.a 3 Ne outer periphery of the plate 10. 10 As the result, the
pllast\i £3“poftion 10i is deformed to engage the quartz crystal vibrator so
that Nxere/is no gap and it is securgly hel d. Thus, the quartz crystal

vi brator 40 has good shock resistance.” As shown in Figure 4, the end of a
reset |ead plate 42 15 resiliently contacts with a reset pattern

ortion Cc e l5GU \“’J
port 39 ( %%Bed %%( fsligﬁ&e % xtxd %?C)Fti%%s J&% @%gggg%n igs cS

| ocat ed by pinis e bot ose

pins and the heldeg, 13, Q‘%fbﬁ%spggg?cig %ﬁeﬁhgsﬁhé aﬂ's @e@%ﬁctﬂi%%? In upon

contact with cont act port I on IS ear

operation of & Wi ngiGas) & 5Qgﬂ1'&tQ&Cl?§ skPedt@ely iRakidL Bbgidl 0Cck 34 when
setting the hands of the tinmepiece. A'portion 42a of the |lead plate

contact abl e WideGuided okOkring vsdlal3bY 4 tE@MARCinMidALbdQ@ig8R{t ahain.  So
t he bendi ng angle need not be partiCularly accurate and it is possible to

locate acuratiahy ddtarfey (dfoR diitzScrystabyvibeatbGantarteli 1£ /i mBre than
actually required. As the result, it is possible to reset the circuit
bl ock 34 at a stib§ectad tom gveye checlhl | ag sHownhen \Aigdre$,steenquastshown in
Figure 6, one end of a battery lead plate 43-resilTiently contacts with the
negative side wirstabatibeatori40 £ held bBEtweer Replastiesportien it ofy | ead
plate 43 is fitted on guide pins 10h, log of the plate 10 and the bridge 13
to be in contzﬁbﬁ plate 10 and a recess 13f of the bridge 13. The quartz crystal ]
vibrator is disposed adjacent the outer periphery of the plate 1o.
10 = As the result, the plastics portion lOi is deformed to engage
. the quartz crystal vibrator so that there is no gap and it is
. securely held. Thus, the quartz crystal vibrator 40 has good shock
resistance.
As shown in figure 4, the end of a reset lead plate 42
15 resiliently contacts with a reset pattern portion 332.(Figure.2)
of the'circuit block 34. The lead plate 42 is located by pins
10m, 10n of the bottom plate 10, and held between those pins and
the bridge-l3. One bent end of the reset lead plate 42 is in
contact with a contact portion 53c of a yoke 53 and is earthed
20 upon operation of a- winding stem 50 in order to reset the circuit
block 34 ‘when setting the ‘hands of the timepiece.' A portion 42a
-of the lead plate contactable with the yoke is usually in contact
with the gearx train. So the bending angle need not be particularly_

-accurate and it is possible to locate accurately the portion 42a

25 by bending it a little more than actually required. As the result,

A



. Wi th a negative electrode of the circuit block 34. A positive lead t
45 k's" Secured by a screw 35 (F| gure 2) and resi I|ently contacts a
t‘e-rm nal of the circuit block. 10 The wi nding stem50, b
|n\F| gure’5, has a base portion 50a rotatably supported by the plat
a pointed end 50b is rotatably held in a horizontal aperture Ila forrred by
bendi ng the netal portion 11 of the Sri dge 13. Conventionally, a horizontal

aperture has been forned in a nmetal plate for guiding 15 t he wi ndi ng
stem This has the, di sad etht t he, a e.h o_b
thin drill whichEwERPEST ?g stéu nﬁ?ﬁ{é)g 1t’LJErc’l‘:r]fgil?:otstt |(§es’|increasg

t hi s enbodi nent of the presen aperture to guide the w nd| ng
stemis formed PB &K rre "l %p%')? "on ’tff 1fg‘{]he beari ng plate by a pressing

20 operation and,i.s imsw%%%vé;reg{él ha & T regk deryl i%Aasﬁi’Qéé"lQ' eto

keep cost toamnlrrum settin Interloc e w ndi ng

stemis rotatablgg rﬁﬁ%k‘r’ %n@ﬁéé QleR B meRc A GiakSof @l Bddlely 4ipported

in the plate 10. e yoke as a click or ratchet portion 53a. 25 -

When the rat chegnhpWne@nNsfRAok StRNEagREdyWdda plersattidgitessebnuide - 10
-« the yoke is interlocked with the setting |lever, with a plastics pin 10j

of the plate 10pass tiog,axde off thed bt o ﬂuatuemiabsashas 1% iftdontget
portion 53b engageabl € with the fifth wheel and pinion 14 and the contact
portion 53c engagenk Qeu\aﬁihreaeléﬂ:ebdé of the tca.tmnablocﬂ'm. Sy poa:g:ﬂvever and

t he yoke nove in the space
lead termlnal 45 is secured by a screw 35 (Figure 2) and
resiliently contacts a positive terminal of the circuit block.
- 10 The winding stem 50, best shown in Figure 5, has a base
portion 50a rotatably supported by the plate 10 and a pointed
end 50b is rotatably held in a horizontal aperture i;g_formed by_
bending thé metai portion 1l of the bridgel13. Convéntionally, a
- horizontal apertu:e'ﬁas been;formed in a metal plate for guiding
15 | the winding stem. This has the disadvantage that'the aperture . .
has to be formed by a thin drill which wears rapidly and so
manufacturing cost is increased. In this embodiment_of thea
prgsent invention an aperture to guide the winding stem is formed
in the metal portion 1l of the'beariﬁg plate by a éressing
20 operation and is subsequently bent. " as a'resulﬁ,-it is possiblg
a ' to keep cost to a minimum. .
A setting lever 51 interlocked with the winding stem ig
rotatable about the axis of a pin 52 which is rotatably supported

in the plate 10. The yoke 53 has a click or ratchet portion 53a.

25  When the rétchet'portion 53a is engaged with the setting lever 51,

c—



e plate 10 and the bridge 13. A clutch wheel 54 has a.tooth 54a
wth the m nutes wheel 16, a tooth 54b engageable wth a date o
a tooth 54c engageable with a day corrector 60. The clutch o’/
interlocked with the yoke 53. The minutes wheel 16 °
pi nion 16a and a toothed wheel 16b, and is.rotatably supported
betmeen the plate 10 and the bridge” 1 = An hours wheel 55 made’ of pl astics
material has a toothed portion 55a engaged with the pinion 16a, and a #4;_
t oot hed 15 ortion_5 £,401 Vi | .61, The d
hours wheel is 8u¥d§dgﬁ Eqﬁrg q%%?go lOﬂ mﬁ \oTr s WL adﬁgsfgs i cs

material. Thy {?&F‘-j; & g'i 8k o""QSeihe?Qxié o%gl_r&'@aii@x t%es%cﬁ%‘ RPLd i on

wi t hout touchif eel” and pi nion 0SSi to restrain

~any conponent %a‘éhé Cékt‘&QH& GRUSE s3Y &Q%a%agﬂ with Qhel Pﬁféﬁawﬂéelofam& he

ti mepi ece. Furthernore, Since the™pla 10 and bridge 13 receive directly

the force prodjigedh by bhd Usle eéntale BHSs A RHgagladilOWiitANa Yeskbe gear

train bearings etc. can be prevented. A settihg lever spring 56 (best seen

in Figure 6) GRERIAHAS PBRe setténd Qsirbi QAR 0% oRe mRd {wrenBosgliceg down the
setting lever 51 and ~ - 11 - ‘aresilient portion 56b in contact with the
side of the bajeleesn 4het praaet 10andNthd ectiiageals.contact. Positive potential

is thus fed to the term nal 45 through the nmetal portion 11 of the bridge

13. The setting | everclgpeh nipe8b S4s hhs)caattedtlbwlp_l as;agesble with the minutes Ca

wheel 16, a tooth 54b engageable with a date dial 62 and a tooth
‘54¢c engageable with a day corrector 60. The clutch wheel is
10 ' interlocked with the yoke 53.
. The minutes wheel 16 comprises a pinion 16a and-a toothed
wheel 16b, and is rotatably supported between the plate 10 and the
bridge 13.' An hours wheel 55 made of plastics material has a
- toothed 'portion 55a engaged with the pinion-lISE, and a toothed
'15 - portion 55b :engaged with a day/date driving wheel 61. The hours
| .'wheel is guided by the stem portion 13c which is made of plastics
material. Thus, since the hours wheel 55 is guided by the stem
" portion without touching the centre wheel a.r_xd pinion 19, it is
. possible to restrain any compohents which would cause swinging
- 20 of the hands of the timepiece. Furthermore, since the plate 1O
and bridge ‘13 ‘receive directly the force produced by thrust of 5
the 'set:onds hand ¢ distortion of the.gear train bearings et.c. can
be prevented. .
A setting lever spring 56 (best seen in Figure 6) comprises S

25 - a ‘resilient portion 56a for holding down the setting lever 51 and

et e v & b 5 ie et e ety o0 i e A R e ne i e sem s 45 & % LS o WARE SR S e i i, S48+ AR A P o e, e = Aminnrn e A et 0 e C e meemn



-5 - pins. 13g, .13h formed in the bridge 13 and secured to the plate
’through t he brldge by a screw 38. One end of the setting Iever spr
pﬁeypdéd with-raised portions 56c, 56d whereby its strength is

theireli-ability of contact with the battery is al so i nproved. Mor
particutarly, the strength in the 1ql _ horizontal direction is inCre

by providing the raised portions 56¢,” 56d and it is possible to prevent
f.l oating of the setting |lever spring caused by forces exerted on it by

Contact with the P&{%ﬁ&é{t P’éitfm{ 884! iy chiEackeld@Pihi ts\ideof hee Btk cal

connection between € se ever spring and the netal portion 11 of the
15 = bridge 1344S.d QGE?sS fé&@rféabebﬁéa)etof FRILAR pBEasaul esdehugen the

setting | ever spring an attery is increased. Reféerring nowto Figures

5 and 8, a cal e@d@rtorf%ﬁbaduramals4B|aﬁ%dgba$h\éexe&atzh§omlbelgﬂ b2 el a dial
70. The cal endar nmechani sm conprises the day corrector 60 guided by
plastics pins 18kig 5@1320 The $&tThfdRRE! sffing 86 hEi Higatdd.by phestday
corrector is biased to a rest position by a reset spring portion 60a. An
engagi ng porti opifdhliig) 13 feaved onrerl bridjegalemdt becdredttp SHe piatehto

cl utch wheel 54. An engagi ng portion 60c engages with a day star and is
reci procat ed abehtoyghnshd iriddSjbyby sqrewals.ngotd@endi ¢ftlithg srtdAny dLe¥8r
cause correction for advancing a day indication. The day/date -12-
driving wheel 6%pcingpsS6sis paoviided Witlyerissh parkionsdife.f bodamhesaly itteegr al

with one another. The day/date driving wheel 61 is engaged with the hours
weel| 65. strength is improved and the reliability of contact with the

battery is also improved. More particularly, the strength in the
10 _ horizontal_direction is increaseﬁ by providing the raised portions
- 56¢, Sﬁg_and.it is possible to prevent floating of the setting
lever spring caused by forces exerted on it by contact with the
- battery. As a result, the reliébility qf the electrical connection
betwéen.the.setting lever spring and the metal poftion 11 of the
15 bridge 13 is_increased, and stability of contact pressure between
the setting lever sp;ing and the b&ttery is increased.
| Referring now to Figures 5 and B8, a calendar mechanism is
placed between the bridge 13 and a dial 70. The calehdar mechanism
comprises the day corrector Golguided by plastics pins.13i,:lii
20 | forming part of the bridge 13. The day corrector is biased to a
- = | rest bosition by a reset spring portion 60a. An engaging portion -
éog_of'the day corrector engages the tooth 54c of ;he.clutch wheel
54. _An_engaging portion GQE;engages with a day star and is
reciprocated aboﬁt pins 13i, iBi_by operating the winding stem to

25 cause correction for advancing a day indication. The day/date .




The. date dial 62 nmade of netal, rotates along a plastics 5 gui de

sur f@@@s. of the bridge 13. Since the date dial is noved over this plastics .-
ide giuNface friction is reduced so it is possible to elininate -’

#phal problens such as retarding or stopping of the tinepiece during

#ent of the date indication. This advantage contributes to increased

Yty. 10 A date diall2ggard 63 consists of a date junper

spri ng for controlling novenent of the date dial 62 in the horizontal

direction and a date dial guard portion 64 fixed to the date junper Spl‘lng\/

by neans such @sivingawhdelngl denpeisesThedaket Sintex 6hyand & sdayufiRaeroflli nes

13) and 13mon the bridge 13 and is fixed to 15 ~the plate 10 through

the bridge 13 bStesepd\withione anogheryy Eheydagldatie Arividgarheslskled i s gui ded

by a portion 63a (Figure 3) of the date junper spring 63 and is actuated in.

wel | known nanfRE2ISG Etn e thoure Hieeda§Sst ar . The portlon 63a of the date

junmper spring-is. off- centred fromthe centre_of th tlmegl ece. Since

the day star is gw HB%! Wet??é‘lpﬁ?t‘?"éﬁ Bézi“eﬁflt rfé’tﬁ‘é?% ajlﬂﬁ%ér PIPFEASS, the
di al f I t [t t d wheel In
{ﬁel gonv :ltcieo(r%" oﬁ‘é’f a(ﬁ%tg nthFo Pj(ﬁ?le:j = t&‘?a altet ng#étj Eg‘(?ﬁ?nge’f s .
bjected t di h hat, .t
vart ous qual i ¢ SR Bareiase suide il °‘?§X ff’l | Beaed 9810 L8 PotiBie o

hand touches t ‘Eg e 'iﬁknaﬂ;re %éﬁt&gﬁﬁs pb%ﬂms%ém s O*é@rdﬂ@%r L‘Egpiung L

illustrated

of the timepiece during advancement-of the date indication.
' This advantage -_cbntributés"“to increased feliabiiity.
o0 " A date dial guard 63 consists of a date jumper Spring for
| cbntrolling'movéinént"of the date dial 62 in the horizontal
' a;l.rectioh and a date dial guard portion 64 fixed to the date jumper
' sprii;g by means such as. a caulkir-zg chisel. The date dial guard
is guided on pines 13j and 13m on the bridge 13 and is fixed to
15 the plate 10 through the bridge 13 by .-sc-z"e'ws 21, 22.
A day star 65 with a dial disk 66 is guided by a portion
63a '(Figu're 3) of the daté Jjumper spring 63 and is actuated in
:weil known manner by a snap for the aay star. The _po:tion 63a
. of the date jumpé’r spiing is o;‘.f-éentred from 'the centre of the

20 'tini'ep'iece.

(&)

Since the day star is guided by t'he'portion'GBE._ of' the
date jumper .spring, the radial fbrc_:e c;n' the day star is not °
transmitted to the hours wheel 55. In the conventional con‘strucf;ior'xl
7 for 'édidiﬂg"a day star, the hours wheél is subjected to a radial

25 ~ force on the day star so that there are various quality problems



- enbodient. of the present invention overcones such problens. As des
"above, ‘each part is sinplified and the sane or a 5 greater n

f'wActy ons than conventional can be achieved using a smaller nunbg
coriponents. Furthernore, it is possible to assenble the tinepiece.
direction, and this is effective forsreducing the nunber of asse
and ease of repair. In Figures 2, 5 and 8, a first position of the ™wWnding
stem 50 10 is showmn and in Figure 7 a second position of the w nding

stemn is shown. A5;SRQWhd RiELGWEE SuogsNit MBel hdsls RAS khatheal thdi@iud ndi ng
stem the ratchet portion 53a of the yoke 53 and the setting | ever 51 are

i nterlocked, thgyt@atRiadas hit.t oo kna4buanthidss toal hifd-ated he clutch
wheel 54 are not engaged with the m nutes 15 wheel 16, ‘the date dial 70
and the day st aemlfainesPE tielpresédtlintéirtibalsversbenl such prbbIaisat ed with
rotation of the winding stem Next, a calendar setting operation where the
w ndi ng stem i saplddsedisud abyvenneact garwidd siwpldFied idnadthd/\kesie tdreaw ndi ng
20 stemis pulled out by one step, the setting lever 51 and the yoke 53
are actuased i ngmneiterkmabernaf rfanctixmsetithrb ddnydntdomal 4¢an dfe ableieyelleusing
contacting with a plastics pin 10mof the plate 10 to determ ne the
position of theahsnaldentrawbet siforempaneptgur Eubbherpore hilt Eripodsihdet to he
tooth 54b of the clutch wheel 54 25 and the date dial 62 are neshed and
the tooth 54c opssexble| theclfimepiecesin oppcdiireghipshendidhie ois effentinge’ faze

meshed (shewn in Figure 3).
reducing the number of assembly steps and ease of repair.

In Figures 2, 5 and 8, a first position of the winding stem 50
10 is shown and in Figure 7 a second position of the winding s'tem ._is
showfx. As shown in Figure 8, in the first position of the winding
_steh, the ratchet portion 535_ of the yoke 53 and the setting
.. lever 51 aré interlocked, the‘top‘t-:h 5_45_, the tooth 54b and the'
todt_h -549_ of the clutch wﬁeel 54 are not engaged yith the minuteé |
15 wheel 16, 'thé dé.te dial 70 and the déy stax 65 respectively.
‘thus _the hours wheel is not rotated with rotation of the winding
stem.
| ~ Next, .a calendar setting operatior; where the winding stem -
| is pulled out by .one.' step wil]_.- be described. Whe.n the winding
20 stem ;is'pﬁlled out by one step, .th'e seﬁting lever -51 and the
,‘ _ yoke 53 are actuated in weli known manner, an end 534 (Figure 4)
of the yoke contacting with a plastics pin 10m of the plate 10
1.?0 detéming the position of the h;:u;r.'s wheel (shoﬁn in Figure 2).
| In this embodiment the tooth 54p of the clutch wheel 54

25 and the date dial!. j62. are meshed and the tooth 54c¢ -of the clutch

P—, e L



- Thus_rgtation of the winding stem50 in the clockw se direction.causes the.

date A to rotate in the counter clockw se direction to effect correction.—~
\e indication. Though the tooth 54c 5 of the clutch wheel is W
3ged with the day corrector 60 when the latter is given an upward
bOwn by arrow Z in Figure 7), the tooth 54c is rel eased from
engagenent with the day correctar 1@0.by virtue of the shape of the slanting
surface of the tooth and the resilient portion of the day corrector to
prevent 10 novenent of the day corrector. Next rotation of the w ndi ng\/
stemin the comaberaloekyidey dbhretbo bt ars eshbe @RS RIFDAIE on. 60c of

the day corrector 60 to engage with the day star 65 whereby correction of

t he days i ndi (mihlsOfbﬂaS:iﬁﬁrcfﬂ)ltHEdun\iw stbe SGACHRY cPeEkWieB &Heceiod he 15

day corrector is out of the locus of notion of the tooth 54c of the clutch
wheel , the dayanees aetisodate diel waedtdte ihStheotowtepoelddkeiisd\dizes et

spring. Though tooth 54b of the clutch wheel is also engaged with the day
corrector, thecodatfeat gbrBtionrafthedate idicdtimot | Thpughdiiveattedtin\54gr r ow

Y shown in Figure 8 20 by the slanting surface of the tooth 54b and the
shape of5't he rafakheglfgch vileel his gdse afigaged wAththecday tcorrpetaxobPh 54b is s
rel eased from engagenent with the date dial 62 to prevent the date dial

from rot ati ng Whent fee dpbEsxniiscaiNencar wrard |§oreh| Showpdi #EEY Z AR date

dial is noved in a horizontal direction but there is no 25 cont act 3
between t he dftj@uH’F al? rake t%@tﬂaiﬁ-sf'ﬁrmésasedrlfrr‘gm|°§‘9B%€'a%5’§e‘“th thegday

corrector 60 by virtue of the shape of the slanting surface of the

tooth and the resilient portion of the day corrector to prevent
16 ' movement of the day corrector.

. " Next rotation of the winding stem in the counterclockwise
direction causes the engaging portion 60c of the day corrector 60
to engage with the day star 65 whereby correction of the days
indication is performed. When the engaging portion 60b of the

15 day corrector is out of the locus of motion of the tooth 54c of .
 the clutch wheel, the'day corrector is returned to its normal
position by a reset spring.. Though tooth 54b of the.clutch wheel
is also engaged with the day corrector, the date dial 62 is
removed in the direction indicated. by arrow Y shown in Figure 8
20 by the slanting surface of the tooth 54b and the shape of the rear
| surface of the date dial. As a result, the tooth 54b is released
’from.engagenent with the date dial 62 to prevent the date dial
ufrom rotating in the clockwise direction. in this embodiment,
" the date dial is moved in a horizontal direction but there is no

25 ' contact between the date dial and the day star 65. This is because




t he day star is, off centre in the direction to V\/mch the date dia
"W t h respect to the centre of the tinepiece. Next, advancenent A

a‘ﬂdrdat e indications is described. Conventionally various con

have heem’'5 proposed for advancing the day and date indice

ti mepi ece. However, these constructions have a | arge nunber o ponent-s

and are conpli cat ed and unreliabl e-skb that there are various di sadvant ages

such as damage of parts. In the illustrated enbodi nent of the present

[ antion, the 10 day finger 6l1c and the date finger 61d nade of

pl astics materi &hefday prawilgedff FRatymyinathe darertiprnder ¥high therdateo as to

be outside of the |ocus of notion of the date dial 62 and the day star 65

during advancernéhtl g PREed ¥ikh inegpech itantherfertiePrE, thenbireniscap

di sadvantage at all. 15 rin adyancenent, of, t he, day

i ndi cati.on, the enga@’éﬁ‘éntadﬁé’(‘ﬁfé‘l?ﬂtt?fetgﬁt?ydﬁ% ajrﬁﬂﬁ[:ﬁ%iqnﬁoﬁl 54b of

the clutch wheel | t,th f d f
Lur ni ng back | hASHSSoR, CRPTBRELRRER FRELCA Ao L B R0hT S BAFE o out by

i nut g5 whaol” s5proned AEF Al A040 R by e %‘ﬁ%%ihﬁt%{;%ﬁ%%f’%@ e

conprises the p 6 | ﬁg,;]%
t oot hed wheel ggh%rrlotehigbke&s%gggﬁ%gg% & ia a?gﬂ%gpg%?ﬁ ridge 13

ggmdlelsg{: Sﬁdoﬁ‘b% a@complif&se@é QUnf; uﬂxtenébﬁoeslelae bR reCHE GraliGussW NG OF

disadvantages such as damage of parts.
‘In the illusttated embodiment_of the present invention, the -
10 day fingei 61lc and the date fingex ﬁlg.made of plastics material
are provided. The daj and date finéers are bent so as to Se
outside of the locus of_motion of the date dial 62 and the day
star 65 during advancement of the date-iﬁdication. Therefore,
there is no disadventage at all.
1is . _ During the advancement of the day itexcatlon, the engagement
" between the date dial 62 and the tooth 54b of the clutch wheel is
released. As a result there is no force generated for turntng
baek the day indication.

When the winding stem 50 is pulled out by a further step,

20 the tooth 54a of the clutch wheel is engaged with the minutes _

.

wheel so that the hands can be corrected. -

The minutes wheel 16 comprises the pinion 16a having upper
agd lowex guid;ng-pivots and the toothed wheel 16b is rptatably
supported by the plate lQ?and the b;idge ;3 as deéscribed above.

25 .Therefore, it is poesible to reduee the swing or oscillation of




. the toothed wheel of the m nutes wheel 16 conpared to that .of

N i onal constructions wherein the | ength of guide contact is shorter. . -
x¥sul t, the engagement between the toothed portion 54a of the clutch
\drd t he toothed wheel 16a of 5 the mnutes wheel is stabilised.
{f is possible to prevent the gear train frombeing displaced during
rotation of the hands. Further, sigﬁp_the m nutes wheel, as well as the
gear train, are rotatably supported by upper and fower pivots between the
plate 10 and the bridge 13, loss of torque due to friction is reduced 10
conpared With {he o8N WwhesRlofCans i Hetded WheellNEScondar BB Ricc €Ra®loteXt I enEl Y
good quality may be constructed. According to this invention, the sliding
parts, day coreemiedtiéihl tbfstiateicisavhérbint tite daydelnio® cuidel bontseeel 61,
the yoke 53 -and the setting |lever 51 etc. make the nost of the 15 _
properties of paticiresr Makera alesused therergagemirtt Bethizeanthd ltootiddige 13
such properties being |ow coefficient of friction and the ability to.. be
shaped exact| ypeastidasbscdf the clttatt wpeel iand fhe ppotliegicwherll w6aimdf e sliding
novenent occurs to reduce friction. The tinepiece illustrated in the

dr awi ngs5conpr tsesmiauRés whegbtisoptatiidieed) FThas dtbis dpssiblefopbreyerts S
material reinforced wth netal and the use of plastics material inproves
manuf act ure, atbedsey twednr Erambeisg @isplagefn@iring ratatdeniqfi &he apfsvi de a

ti mepi ece wherein each part fromgear train to cal endar nechani smcan be i
assenbl ed fronFe¥éedir ofhe migutes wheek. agHiellodt U 9% EXAihwPERt uri ng

the plate 10 and the bridge 13, which is a_l arge .
P rotatably suﬁ%orted by upper and loweélpivots between the plate 10

.

"and tﬁe bridge 13, loss of torque due to friction is reduced
10 compéred with ﬁhe'conven;;énal construction. Thus a timepiece of
extiémely'good'quality may'be'¢onstfuéted;
' According to this iﬂ§ention,'the'511ding pért51'day
' corrector 60, the daﬁé dial 62, the.day/date driving wheel 61,
the yoke :53 ;nd the setting lever 51 etc. make the most of the
15 ptopertiés'éf'plastics material used for the plate 10 and the
' bfidge 13'such propertiesnbeing low coefficient of friﬁtion and
'the ability to.be shapea gxactly as desired. A contact portién
" is provided only where sliding-movemént occurs to reduce friction.
" The timepiéce illuétrated in the drawings comp%i§e§ a

20 bottom plate 10 and a bridge 13 of plastics material reinforced

iy

with metal and the use of. plastics material!impr?ﬁeézméanéctﬁre,;

" assembly and reliability. Further it is possible to p_:':olvid'e.a :
timepiece ‘wherein each part from gear ;iain ;o-céiendér mechapism * -
¢an be assembled from'oné'direcfion.'”As a result, the cost_of

25 manufacturing the plate 10 and the bridge 13, which is a large




~17- part of the cost of a conventional tinmepiece, can be reduced _
signifticantly. Further, automatic assenbly starting fromthe plate 10 and”

p?’*@"qeedi ng to the gear train to the cal endar nmechani sm and the case i'
7 D

achieved; consequently mass production 5 of | ow cost anal ogue |,
ti mepi eces i.s possible. Moreover, since only the cal endar nechanis
di sposed between the bridge 13 ana the-di'al 70, even in the case of
non- cal endar . ti nepi eces, there is no necessity to change parts. Thus there
- i &#he advant age that the sane parts can be used for various types of

ti mepi eces. 10 part aprthevegst pficd ifankensfiondle tinepiecep qanhbe ndused e si de
W th respect to the side to which parts are interposed) is nmade flat and no
gui ding jig for SigstFiER§iyar Ferther, cihomatiafgserdrestarting rigeast®l and
convex portions so.that fine external appearance of the tinepiece can be.
achi eved. 15  Plate 10 apdiprorpeding,tethig, 8ean train £o e SBEeRd3%10 is shown
In greater detail._ As, nent|oned herstof%e,# he EI ate 10 has a plast,ics
portion 9 rmade. SRR ARE iTOepFaR A8 PTEEVH 2 AP ISR P2 HD APERFE P,
give rigidity to the plastic ortion., The | ocati gnal curacy of _various
parts, nately tﬁ:igt E% r‘_=|°ﬁ§s ﬁ'ﬁg??\é:’ﬁﬁ?jaeeceﬁi' sfﬁss’%‘e'h ES0T 1 ﬁ%ncgeear -
train and so on j er m b ' n e
pl astics porti oﬁ;@?d%e gg%%‘eea\%g ¥%’%’a ?%ag g%%@%%%?%geﬁgg\%;%%gﬁé #(;I es and
Pins irrespecti g0ty shihkRfe Pl 1A0uIYhol Nk nbliSaRLASH ESndileblon 8 1S
separated into regions, nanely a geéar train region A a setting mechani sm

rEegj[ ﬁn B, @ 25 thereCid tHl hedeB88L AP tb citardR! SirtsCOiMisDdid 8s Rafe! Sdvankagd ON
, ese _

that the same parts can be used for various. types of timepieces.

1o Moreover, the back of the plate 10 (the opposite side with respect
to the side to which parts are interposed) is made flat and no
guiding jig for inserting parts is requi;ed and there is no
recessed and convexlportions so .that fine external appearance of
the timepiece can be achieved.

.15 : Referring fo'Figures 9 to 11, fhe plate 10 is shoﬁn in
greater detail. As mentioned heretofore, the plate 10 has a
plastics portioh 9 made of a synthetic plastics resin apd the meﬁél
portion 8 to give rigidity.to the plastics portiénr- The locational
accuracy of various parts, naﬁely the bearings and thg éuide_pin

20 ho;es of the gear train ana S0 on ié.determined by raised ahd..

. recessed elements of tﬁe plastics portion 9. To achieye locational
accu¥a¢y of the various holes and pins irrespective of shrinkage
during moulding, the plastics portion 8 is sepa;ated into regions,
namely a gear train régicn A, a setting mechanism region B, a

25 circuit region C, é motor region D and a battery region E, these




- 18 - re
. se

as shown

by the shading in Figures-38and 10. As is already known, when
moul ding with synthetic plastics resin, a moulding tool which is shaped as. =
the mrror image of the 10 product to be nade, is used. In this |

gi ons. roughly corresponding to the main functional bl ocks of the
.shown in Figure 1. In addition, the plastics portion is separated

5 possible also in the respective functional blocks as shown by o’

nlinein Figure 9. 5 Thi s separation can be achi eved by
separating slot 1C thin-walled and by exposing the netal portion 8

embodi nent of ¥régiopsexaughly rmrsreseandipg ctarthe|maisr funatignals beeekied in a

desired p
portion 8
10 can be
by inject
pressure.

osition in the noulding tool by the exposed portions of the netal
and the ttizepiane ehown géo%ﬁﬁuéﬁa-"r' ade fich: the RIgFpIt ed plate
obt ai ned by preventing the netal portion 8 fromdeformng 15

i ng t PRFEPRt He e tes: pe Iucht 3F BPRPsiteo21sR iRpthey r&FP?ﬁtj%e
I

t is desirable that separating s|ots 1C are opposite and in
substantial'l y THRFEGARE RIPREHGSdF %?3 ﬂﬁ gfdfﬁﬁ tc“:?"b%%f‘h&)%& en.

However
t hi ck- wal

1D, 1E, 1

and correspondirng to

can be ac
very inpo

in thi nbodi t, h i n, i 2, th b ' :
: gd a %iste ﬁgg?%%g?’ge‘:ﬁ%: b% h%ﬁ{lelégd ﬂygggv\]gﬁnﬁease%‘?%ﬁ%’s{gﬁ;g%c:’élmsl ots
F (Fi iLtJ oned t ' t t
ondtirEleE 100 1 SRpotih e et JRbRIOPE bl bl P BT 00"
hi eveghidiggagxgi_ﬁ]'bgges henpl:@n position of the gear train region is
or nple R

rtant. exa , In the case of a wistwatch, its 25 gear

train is very small ggi 1se-al§9ﬁ§t kBoWs, WHEA Godidi AP dyhthétic plastics

10

15

20 .

25

resin, a moulding tool which is shaped as the mirror image of the
produét to be made, is used. 1In this embﬁdiment of the present
invention, the metal portion 8 is clamped in a desired position
in éhe moulding tool by the exposed portions of the metal portiomn 8
. and at'tﬂé same time locational accuracy of the completed plate 10
.can be obtained by preventing the metal portion 8 from deforming
by injecting the synthetic plastics méterial into.the mould at -
‘high préssure. Iﬁ is desiragle that separating slots 1C are
-opéosite and in substantially the same form.hold;ng the metal
portion thereﬁetween;' Bowever, in this émbodiment!'as shown in
Figure 2, the obverse ié thicﬁ-walled and the reverse is thin-
walled. Thus partiél slots 1D, 1E, 1F (Figure 10) positioned to
-hold the metal portion 8 therebetween and corresponding to the
. separating slotllc are used and a similar effect can be achieved.
In addition, the plan position of-thg gear train region is
very important. For example, in the case of a wristwatch, its

gear train is very small, i.e. about 0.03 mm to 0.1 mm and it is

<

(4]
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.- 19.- easy that engaging efficiency of the gear train is reduced
- fail's to rotate due to dispersion of centre distance. The all owgf
of_ai sperston.or tolerance of the centre distance is about 0.0
In {he gedr train region, pivot bearing holes 1G 1H etc. and a
hol e" 1K.of the gear train bridge are conposed of plastics nmateri and the
metal portion 8 is positioned in thggvicinity of the holes, so nore certain
positioning is-achieved. It is very advantageous to guide the netal portion
By_rhe plastics 10 nmoul di ng tool and to increase the dispersion factor
of locational aggdy atyt RiagH§im ebPidiechbe JEtRE JeakttRiinai rebgcdd aadi cs
material. In addition with respect to cost there is no sense in applying

pl astics materi gt fafil1prerestatrgshéccoral sperplioh @f céitre@oifdtantca. t hi s
invention it is possible to nake the bearings non-oiling by 15 maki ng
t hem of pl asti cehemailovadleavallve of atilspetsivnpordmlesandecofriubei deadkre
Locational accuracy of the rotor can be obtained by form ng a supporting
hol e for the jedidtabearisngbo®t Wi.0% m.astics material- in the sane way as the
bearing hole 1G etc.and by posi.tioning the jewal bearing in the same plane
as the nBtal 20 Ipcths geas tr¥be reghen spéerte begring heles BfFy dgeeser ew 37
is guided by the plastics material in the sanme way as the bearing holes. To
prevent the sl ed®d 2guiding pin bedeiRk 6ftthe grastrein R APt cWResed col | ar
26a which is in direct contact, with the metal portion 8. This co]lar may be
knurl ed or Chanpgr;g.&sf.jjcsppég%;ﬁal and the metal portion 8 is positioned in the

vicinity of the holes, so more certain positioning is achieved.

It is very advantageous to gu;de the metal portion by the plastics

10 moulding tool and to- increase the dispersion factor of locational
accuracy by using both the metal_portion and the-plastics material..
In addition with respect to cost thére is ﬁo sense in applying '
plasﬁics'material if'processing’ﬁhe ﬁétal plate. Moreover, ;n
this invention it is possible to make the bearings non-oiling by

15 : m;king-them'of plastics ﬁateriai and a stable timepiece can be
provided. ILocational accuracy of the rotor caﬂ be obtained by
forming a supporting hole for the jewel bearing 23 with plastics
material iﬁ the same way as the bearing hole 1G etcgénd by
positioning the jewal bgaring in tﬁe same plane as the metal

20 ,. portion 8. Then the sleeve 26 for the'béidge screw 37 is guided
by the plastics material in the same way as the bearing holes.

- To preveht the sleeve 26 from biting into the plastics portion

it_has a cdliar 26a which is in direct contact with the metal
porﬁion 8. This coilar may bé knurled or chamfered to prévent

25 the sleeve 26 rotating with the bridge screw 37.




. the sleeve 26 rotating with the bridge screw 37. - 20 - The
pl aé LeS\portion 8 is preferably made of a material whose coefficient of
ngl hexpansi on and noul d shrinkage factor are relatively |ow.- The N

-rpaterial may be, for exanple, polycarbonate, pol yphenyl ene ‘oxide,

enyl/ene 5 sul phite or polyacetal. Mreover various resins with
fluorimerplastics are appropriate 4 r2oosder to obtain non-oiling bearings.
The met hod descri bed above of naking the plate 10 is also applicable to the ~
bridge 13. As stated above, the plate 10 has raised and recessed 10 AW 4
el enents formed w t thel@astics pestionnf idpretéblporddeont & matlertiad pl astics
portion 9 is ‘divided in accordance with the main functional blocks of the

" tinmepi ece. Thelmfeoreefiiicdprt sifothermad cenpaasiipon aadcrecud shrdmkage hol es et c.
can be nmade small. In addition warpage may be reduced by form ng the bl ock
di vi ded. 15 faahori are inelebivelyniey. t Hae plpatips BRterdeli®aY PS E88o0sed.  So
a wistwatch having a stable quality can be obtained. Mreover, with
respect to theesrmplengodiycasbanage, tpelyphenydgra rife s iRAL¥BRAAYLB9 using the
metal plate and by formng_ all of themof plastics rra,terifl. Iheninthe
non- oi | Bng beaPriRPiSeOT PRAYIRELHE o4 HOZGOVEY) various resins with fluorine

. - plastics are appropriate in order to obtain non-oiling bearings.

=)

Thé method described above of maﬁing the plate 10 is also :
applicable”tﬁ'the-bridge 13,
As stated above, the plate lo_has raised and recessed
100 . elements formed with plastics resin on the meta1 poftion 8 and
the plastics portion 9 is divided in agcordance-with-the main
'.funcﬁional-blocks of the timepiece. Therefore, dispersion of
- centre distance of bearing holes e;c. can be m;de small.
In addition warpage may Bé redﬁced by forming the block.divided
15 . portion in the manner that the metal portion is egposed, _So a
" . wristwatch having a stable quality can be cobtained. Moreover,
with respect to the bearing holes etc. their accuracy is improved
- - 'by using the metal plate and.by fqrming all of them qf plastics
material. Then the non-oilihg bearing_étc. can be produced.

20.. -
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.- 21.- CLAI M 1. A timepiece conprising: - a ftrstframe and a second
--fram‘e “a gear.train, circuitry and a settlnju mechani sm bei ng | ocated™\_

bet'ween the fi.rst and second franes; a dia ar mechafi
' HM” m secl
0

| ocat ed-beét ween the dial and the second fr
bei ng secured by screw neans fromthe side of fhetsec
the dial. 2. A tinmepiece as clarmdd=in claim 1 in which the ge.
conprises an internedi-ate bridge disposed between the first and second
fxames, a centre wheel and pinionsdaguat ed between the internediate bridge
and the second frame, and a fourtfrweel and pinion | ocated between the

I nternmedi ate ‘bridge and the first franme. 3. A timepiece as clained in

claim2 in which tpl”'%iﬁéﬂi%ﬁ:e%ﬁ?i@ﬁ@ﬁ“&@rﬁtmﬁe @ hi gseonai Hfapeci Ng a
pl astics portion, the fourth eel and pinion being guided in the radial
direction by o Beapltaainf Tipeiitronamnd sértihg mduhasismibetnd ilonatsd batwerst al
portion. 4. A tinmepiece as clained i.n any preceding claimin which the
second frame thas£rstl and isesopdfirames ;1 ea ndiaile ecandly a acatenddr pechamism 5. A
timepiece as clained in claim4 in which the gear train includes a m nutes
wheel rot at ablopaseppetvesh bie tdislfand tharmecond dirdne r dpestizatdandh 1#6ae2d wheel
engaged with the mnutes wheel, the plastics portion of the second frane.
including a sixemes cheiwmﬁsnrechgm seravoneans\frem the, SideA°f|‘i3f’épF%%‘E‘da§rame

clainmed in claim4 or 5 in which the setting
adjacent to the dial.

2. A timepiece as claimed in claim 1 in which the gear train
_comprises an intermediate bridge disposed between the first_end
second frames, a cettre wheel and p;nion located between the
intermediate bridge and the second frame, and a fourth wheel and

" pinion located between the intermedlate bridge and the first frame.
.3. A timepiece as claimed in claim 2 in whlch the first frame
cohpriees a metal portion reinforcing a p;astics portion, the fourth
wheel and pinion being guided in the radiel direction by the plastics:

' portion and in the thrust direction by the metal portion.

4. A timepiece as elaimed in any preceding claim in which the
'second frame has a plastics portion reinforced by a metal portion.
5. A timepiece as claimed in claim 4 in which the gear train
includes a minutes wheel rotatably supported by the first and second
frames, and anhours wheel engaged with the minutes wheel, the plastics.
portion of the second frame'including a stem for supporting the'houre
wheei. | | |

6. 2 timepiece as claimed in claim 4 or 5 in which the setting




-22: mechani smincludes a wi nding stem guided by an exposed part, of the

-
gui.-dé

i n which

metal parejon of the second frane.” 7. A e _as clainmed in any

precedi. | ai min which the cal endar nechagrgﬁfftgfaaEE‘a‘day~star

o] > Wi'th respect to 5 the centre of Z”' ' j ece and gui.ded by a
‘of a date dial or date junper |ev mml@[” Ime day star

bei'ng a\taghed to an hours wheel. 8. A timepiece r

e first and/or second fra@=-has a metal portion r& nforcing a

pl astics portion, 10 the plastics portion having rai sed and recessed

“portions, themgshasismdngbuddson winding stepaguiidedrky)iapnexrosedipprtgedir train,

inclaim1l

N

circuitry and setting mechanism 9. - A tinepiece as clained inclaim8 in
whi ch said retprometdt ropeion g8t thes spednd dFelGe separated by exposing the
metal portion, 15 10. A tinepiece as clainmed in . claim@8 or 9 in which

hol es for thelgear }rdmaPigce porThedned imhany, Precediadpehalpotn which the

timepiece as clained in claim10 in which a net bush or_jewel for a part
of the gear tFHSNIBF FRTPIPL LROHICLE o EFY sBHaTs °?%)' tJl’

o e S Bk A 0050 90

I MEpi ece

portion. go
referencet
conpri si ng:

nmetal portion rei
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&di %?tdgéeag%f%gdléavérecg 'quayé’élietn% rl:%?;iséa%t bLixg%fattQ%éﬁ)Jdi sing a

orcin plastr ds portion: adj ac

e second

frame, the fi{ggu@ﬂgmépgﬂ&g_ZS frames being secured by screw neans fromthe g3
side of the second frane ' _
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8. A timepiece as claimed in claim 1 ip which the'first.and/or
second f?ame has.a metal portion feinforqing a plastics portion,
the plastics portion having raised'and rgcessed éortions, thg
plastics pértion having separate regions for the gear train,’
circuitry and setting mechanism. -

Q. A timepiece as claimed in claim 8 in which said regions'of

~ the plastics portion are separated by gxposing the metal portion.

10. A timepiece as claimed in claim 8 or 9 in which holes for

' the gear train are formed in the plastics portionm.

11, A timepiece as claimed in claim 10 in which a metal bush

oxr jewel for a part of the éear train or motor is positioned so

as to contact the.metal portion;

12. A timepiece substantially as herein describedlwith rgférence:
to and as shown in the accompanying drawings.

13, a timepiece‘comprising:;_a first frame and a secOnd frame, the
first frame comprising a metal portion reinforcing é plastics
portion; a dial adjacentlthe second frame, the first and second

frames being secured by screw means from the side of the second frame

[ %]



* 23 - adjacent to the di al; a cal endar nmechani sm| ocated between
and the first frame; and a gear train I ng
I\acated between the first and second franﬂﬂ“lmﬂ"mum ﬂlrn conff
fouwrth wheel and pinion which is 5 guided®infthe rtdital *direc

pl astics portion of the first frame and in the thrust direction
- et al portlon t her eof . -23 -

.
adjacent to the dial; a calendar mechanism located between the
dial and the first frame; and a gear train, circuitry and a
setting mechanism located between the first and second frames,
the gear train coﬁprising a fourth Qheel and pinion'which is )

¥ 5 guided in the radial airection'by the plastiés éortion Sf the.

first frame and in the thrust direction by the metal portioh

thereof.

@



