1 i ' 2208018 "TI MEPI ECE" This invention relates to
timepieces, and, in particular, to tinepieces including a gear train

bet ween two plates. In known tinepieces, there is at .least one resilient 5
portion for pressing or positioning a menber, which i's separat©laf g@eﬁ',
& Zéaﬁ’gb UL

fromthegear train bridge, supporting one side of the gear tr

a gear train bridge is forned of thick material in which a recess or the
like is provided as a notch, there is a plate separately fornmed 10
fromthin plate material with the resilient portion. This inconveniently

I ncreases the nunber of parts required and the nunber of processing steps.
Accordi ngly, such alSEMEREEGE® i nvol ves high cost, and inconvenience in
after service. 15 : On the other hand, if a frame'is formed of

ri bbon-shaped thin plate, it nust be carefully treated because its strength .

agai nst external forces, such as drop inpact, is small. If the franme is
formed of plastics naterfidp HFR8éen irelates Spatimepigcesakand.ginot of tinme
for processing, and the accuracy is not good because of heat

20
def ormati on. The pr @8EHtcUlATeho Simepderes tigclyding hegedn tradn, e tiigen

probl ens, so that the %ﬁgring and the resilient portions may be formed with
a frame in one body 8 a§85that_the production . -2-

In knodh timepieces, there is at least one resilient
5 portion for pressing or positioning é member, which is
separately formed from the gear train bridge, supporting
one side of the gear tfain, Because a gear train bridge
is formed of thick material in which a recess or the like
is provided as a notch, there is a plate separately formed
10 ffom thin plate material with the resilient portioﬁ; This
inconveniently increases the number of parts requi?ed and
the number of processing steps. Accordingly, such a
structure involves high cost, and inconvenience in after
service.
| ‘15 | On the other hand, if a frame is formed of ribbon-shaped
\_z j-- _ thin plate, it must be carefully treated becauée its strength
against external forces, such as drop impact, is small. If
the frame is formed of plastics material moulded into a plate,
it takes a lot of time for processing, and the accuracy is
20 not good because of heat deforﬁation.
The present invention seeks to overcome and solve such
problems, so that the bearing gnd ;he resilient.poftions may be

formed with a frame in one body, and so that the production



cost of the
I ncreased, t
for processi

a gear train

-

parts may thus be reduced, the strength of the frame may be

he manufacturing accuracy may be increased, the tinme necessary

ng may be reduced, and so that cost reduction nmay be achieved.

According to the present i_nventiqn,2 there is provided a tinepiece imcluding

bet ween two pl ates, | east one of the plates being f

orfred by

pl astic working to provide a bearlng portion to support rotatably a wheel
of the gear icogitnofakthedpalr@asnagn Qh%fs He redweed, it tiddhgitoygded with

%%ng ﬁﬂ%r@ﬁ%'é S%$§Ft r atleh§§$3|tE3@#§gﬁgf t he tmoppgﬁégs

to position way betiacredised; rthe tdme mewessany dorspaiodesmsgng @y ngs to

a resilient
The tongue s

15 engage

| atter at space
conponents of the Aceopddng Mmmwuatlwmm,e&hm dlsectri cal

connecti on.
| east one of

one of the pP3RE&Smapt h&@és5t°P@a§¢

case or casi
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posi ti'ons springs

B relfichll® L HERa (BRI IB Pl Y] QSN he

age a conponent or

%Q'ﬁvz.ded tAhebﬁ.%%te R%'i:tlu‘&fmph"ahgerﬁ ar;_fﬁr ?\mﬂe%lwe@i‘f ki) of at

plates may bent_ out ne of the plate. At

plakitie WOTrkiAg toPRAdde %5ba%r1ng portlon to support
rotatably a wheel of the gear train, and at least one of
the plates being provided:with a resilient tongue spring
to effect relative positioning of the two plates.

The tongue spring may engage part of the timepiece
external to the plates to position the latter.

There may be a plurality of such tongue springs to

engage part of the timepiece external to the plates to

position the latter at spaced positions.

A spring or springs may engage a component or
components of the timepiece between the plates to effect
an electrical connection.

At least part of the circumferential portion of at
least one of the plates may be bent out of the plane of .
the plate.

At least one of the plates may have at least two
tie bar portions to engage with a case or casing ring
for the timepiece. -
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3 At |least one plate may have at |east one flat portion in which a ridge is
formed for stiffening. Advantageously, both plates have bearing portions
for .rotatabl e support of wheels of the gear train, one 5 pl ate al so
has resiJient tongue springs to engage & rear casing part of the tinepiece,
the oth@r*plate has forward projections to engage a dial face plate of the
ti mepi ece, and the rear casing part and the dial face plate are connected,
so that the two pl at @t dedsthent) platec mayohaves athdeastr onearfd air essed

away fromthe r Iy r I4 e i i ons of af
| east one pl at g%rq%}%gi %Wo%g?ﬁ% g‘%e fgfi{enc{e%%agﬂt%eé’n%‘g{%e the other
plate to deternine t Advantegepusiar,ebotbeplated have bearingepOrHiions t he
plate or plategey ¢otatarle ts*a#gefgt e WHte 1Y oRithedlgdladS tFaAN]2he?

plurality of bent portions provided on the circunferertial portion t her eof
by plasti c wor Bldfe @i®os hasyrgsidiest tongueo sSprifgs: itéh SNFAIR&n HHE bent

portions. Pref ga¥ing patt Of ¢he digipidicelOtheObtHer! PlatRkaNarg portion is
R
timepiece, and the rear casing part and the dial face
plate are connected, so that the two plates and the
10 - -components they carry are pressed away from the rear
casing part against the dial face plate.
Portions of at least one plate may be bent from

K/' the plane of the_plate to engage the other plate to
dete:xmine the spacing therebetween.
15 Preferably, the plate or plates are made of thin
metal. ' '

One of said plates may have a plurality of bent
portions provided on the circumferential portion
thereof by plastic working, and a plurality of flat

20 portions between the bent portions.

Preferably, the circumferential portion of the
. bearing portion is formed by half-blanking, drawing or
bending, to provide a positioning portion for the wheel
“in the thrust direction. '



4 One exanple of a half-blanking process is a process in which a plate is
provided with a projection by nounting one surface of the plate across a
die, forcing a punch into the opposite surface of the plate, 5 and .
stopping the travel of the punch whgn the |eading end of the latter~ig

Wi thin the thickness of the plate, so that the said projection is f or€ed
into the die without being renoved fromthe base material of the plate. 10
How the invention One eramplei of anhal€+bzahkinghprocesstés particularly

descri bed, y ex Lt € n o_t aRanyi ng
dr awi ngs. i nEERCAREY L Pen TERRaty, Lh' 0rbR 8pa ek s HEPRRERTBAL 70
a tinepi ece h¥coeunhingoonacspriacat of nthat pdateraguoes 2 dées are
sectional vi the FLgur ~aFlgu ' S i - vi ew of"
part of anotﬁé?cgégnglga%§ﬂfﬁg£8egggt§g%ﬁsgg?t%gﬁgg?éaafrgﬁg g?ﬁ#?ér to 20
that & Fi gukRdisteppirgstheatravel ef the pursBewhepetheedgadingne teeth
gf the \gﬂ?e|eﬁﬁdoﬁiﬁhénléfﬁﬁéﬁclévﬁiﬁhlﬂﬁt aaét.tlza%ckheseetaf thal ﬁl&f:e',:i ]gure 1,
i gure is a plan, view of ,the in plate o apo r exanple of a
ti mepi ece acﬁBrhﬁﬂE #ﬁetﬁ%lérEggg?cFE98n%?o&?rﬁPGuFE£°9F§?,gfﬁ) and (c) are
sectional viwisho@ttbeingi repboéd Hiomi thecb8se material of the
plate. :
10 How the invention can be carried into effect is
hereinafter particularly described, merely by way of

example, with reference to the accompanying drawings, in

which:- . : , ' Q-)
Figure 1 is a plan view of the assembled frame of
15 a timepiece according to the present invention;
| Figures 2 to 5 are sectiocnal views of the frame of
Figure 1;

Figure 6 is a sectional view of part of another
example of the gear train portion of a frame similar to
20 that of Figure 1,
Figures 7(a) and (b) are perspective views of the
teeth of the wheel and pinion respectively of part of
the gear train of Figure 1, .
Figure 8 is a pian view of the main plate of
25 another example of a timepiece according to the present

invention, : _ _ . o

Figures 9(a), (b) and (c) are sectional views of
the main plate of Figure 8,

v
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Figure 10 is a plan view of the assenbled frame of a tinepiece using the
main plate of Figure 8, and Figures 11 to 15 are sectional views of the
i mepi ece_of Figure 10. 5 In a preferred enbodi nent of the

present~Thvention (Figures 1 to 5 and 7), &he tinepiece includes a main
plate 1~4&t ween whi ch and a gear train bridge 2 on the back side of the
main plate 1 there is a gear train. The gear train includes a centre or

second wheel and pinion 3, a third 10 wheel "and pinion 5, a fourth

wheel. and pinion 4 and apsfgyti hm’eeei paad Vi O the deMenbE&P Peanld' &3l 2 aNd

pinion 3 is rotatably su orted g | ow axl erOFtIOH prOJectlng t hr ough
the main plate 1 andi® °G§eEP1F‘|$ “F&Hﬁﬂlwtfh?% Aeerry8s128pd(Fi gure 2)

formed fromthe materi alntgtxrishamm N5phiéé Gectiéndll AR b the timepiletd
formed by a burring which there is formed an annul ar projection .
of substantially hal® ? r?hhgkness of the main plate itself. As nentioned
bel ow, a bur3ing processin a mre‘fle&ngd regbpdmas:%f @¢he (predent Agvenciaanul ar

proj ecti on by ki ngeg iRl | NI0eald) 13, 1L (BAlRey BhILHEL SORLA SPEI 1O

20 up the portlo arou unch 2havin
di anmeter which is |dr gewepnavhitcnaantbfa Bh%;' lt@‘htn b’rﬁéses@cgmcthﬂnb@ik ghde @fni on

3 has a pinion portifl HiaPpldeeot {Hi2e2Md % BRki 'Rieh N IhE Yesdekatngear uheel

secured on anot her part thereof. latter t eet ge a pinion.
portion 25 ‘5higelydes 2 fenyreiRTomesond pherloand. Pi?ﬁen\&?eélg&ﬁd pinion 5
al so includem a geawhedie@hdSeintbh s | @CEbuth Fhedl€n€Pn®én 4 and a fifth
wheel and pinion 6. The second wheel and pinion 3 is rotatably
K_/ supported by a hollow axle portion projecting through the
main plate 1 and enclosed in an annular thin flange la (Figure
2) formed from the material of the main plate. The flange la
15 is formed by a burring process in which there is formed an
annular projection of substantially half the thickness of the
main plate itself. As mentioned below, a burring process is '
a flanging process for producing an annular projection by
d:iiiinng smé%i hole in a flat plate, and thereafter bending
. 20 up the portion around the hole by means of a punch having a
diameter which is largér than that of the hole.
The second wheel and pinion 3 has a pinion portion on part
of the axle portion'thereof and a gear wheel secured on another
. part thereof. The latter has teeth which engage a pinion portion
N 25 5b of the third wheel and pinion 5. The wheel and pinion 5
also includes a gear wheel 5¢ with teeth 5a at one end of
an axle portibn, vhose other end is formed as a pivot 5d to
engage in a hole in the main plate 1. At the one end of the
axle portion, there is a concave recess Se enéaged-by a boss
30 2b carried by a small bridgelike member struck out from the
bridge.z between two short openings (Figure 1). The teeth 5a
on the wheel 5¢c engage a pinion portion 4b on part of an axle
portion 4d of the fourth wheel and pinion 4 which has a gear



an axl e portion, whose other end is forned as a pivot 5d to engage in a
hole in the nmain plate 1. At the one end of the axle portion, there is a
concave recess 5e engaged by a boss 30 2b carried by a small -
bridgeli ke menber struck out fromthe b%,dge 2 between two short opehungs
(Figure 1). The teeth 5a on the wheel engage a pinion portion 4b bﬁfpart
of an axle portion 4d of the fourth wheel and pinion 4 which has a gear
wheel 4c secured on another part of the axle portion thereof. At the gear
wheel end of the axle portion 4d, there is a concave recess 4e which is
engaged by a cent r abhefls dcogecysed ipn Pﬁ?l'é?ersl’% 8f thecaple @getion At the

ot her 5 end of the axle portjon 4d, indle 4f is an
interference fit wi thetasd- A% éhﬁoﬁﬁr Khegd &Rd) °i st gﬁjﬁﬁé‘?t%tf-ﬁ’f‘ t*de hol | ow

I t f th d wh d he teeth 4 th
wheel "4c engage a pEATEN 5&@3&8%3%?%3 PR T SBBRERAIER: Do HeE i ch
has a toothed wheel y6g, ;0. We,agiwg%rtﬂ yelq %OﬁsAthﬂ tghap! ¥

mounted in a hole in e-br OwWer concave rec whi ch i's

engaged by a boss o I 1

portion of the secoga@\ﬁfeg‘g g ;qu I on 3-('F| hﬁ' %1425?%%35@%}} ePé teeth
16a of the first wheet (ARf iﬂénhﬂib ¥5rtion 4d andlﬁsV!HpSHrééi i&téﬂéaﬁ$iiow
supported in a hole in the main plate and has a pinion portion 16b

proj ecting therethr gugh pektiorcd i@cge&ﬂaeeﬁéul Bn®REAYSHBN T tRed® hour
wheel 17 rotatably mounted on the flange la (Figure 2). The first wheel and
pinion 16 al so has upssmmte ngparedtidel14¢ epgageilapinion portion 6b of the
fifth wheel.and finion 6 which has a toothed wheel 6a, W
10 an upper pivot boSs 6d tbtatably mounted in a hole in the
bridge 2, and a lower cohcave recess Gg'ﬁhich'is engaged
by a boss on a stator 7 securgd to the main plate 1. The
pinion portion of the second Wheél and pinion 3 (Figure 4)
is engaged by the teeth 163 of fhe firét wheel and pinion
15 16 which is rotatably sﬁpported in a hole in the main plate
1 and has a pinion portion 16b projecting therethfough with
end facing teeth in engagement with an hour wheel 17
rotatably mounted on the flange la (figure 2). The first
wheel and pinion 16 also has upstanding teeth 16¢c (Figure
20 4) The first wheel and pinion 16 is formed by shearing.
The teeth of pinion portion 16b (Figure 7(b)) are made by
firstly making a shaped hole and thereafter bending. Teeth
| 16c (Figure 7(a)) are made by firstly shearing to the way
of the plane and thereafter bending. The gear wheel with
25 teeth 16a is made by shearing to form the shaﬁe-of teeth.

Therefore, the present invention is suitable for mass

production and manufacturing cost can be reduced.

-



20 4). The first wheel and pinion 16 is forned by shearing. The
teeth of pinion portion 16b (Figure 7(b)) are nmade by firstly making a
shaped hol e and thereafter bending. Teeth 16c (Figure 7(a)) are made by
firstly;shearing to the way of the plane and thereafter bending. The gear

wheel whh 25 teeth 16a is made by shearing to formthe shape of
teeth. Therefore, the present invention is suitable for nass production and
maruf act uri ng fBvenEat be wéugsé t whéeYPURRERindbnt 1% Eirbhl ¢ gnd
pinion 16 from,th s wFafe |sBIPn|n 2 p? glénked

portion 9a (Fi¢d ghﬁ)ma?ﬁephéﬁﬁ %héélli¥1t§dbbWMéehaﬂﬁé F#eglate 1 and a
dial face pIatgorfhenspacQthhweeﬂ)S The hth th&lphatQslb&ndebhethéce

I d thug f f th by th
br of cct ons. 11 ePoRLaPE oaed$ HiaY Aach BRARE bl BRKFRECSTRE B8 uncss o
the fowth whetheandipi plateslaaddl@he fabbepiatendanﬁeehusndhpldumﬁtS in
the shaf( direstl ABybnefit! 2TLAR RNz NGk 17048"kEH By Bpgsged portion.

The pinion portion concave rec are formed by
forging (incl uarﬁgepﬁéoaaséiowhﬁsh apeamade) bYTécawma arehaéfrred by
shearing or bl agnkhR9n t he gear wheel 4c. The pinion portion 5b is
formed by forging, ana the teeth 5a _are farned, by_ bl anking. The boss %b
acting as upper plvo? poLopgenesacafcthecfourth wheel and pinion 4 an

- 10 the second wheel and pinion 3 in the shaft direction is
determined by the half-blanked or pressed portion. The
pinion portion 4b, axle portion 4d and concave recess 4e

\_ are formed by forging (including the case of non-
heating). Teeth 4a are formed by shearing or blanking

15 the gear wheel 4c. The pinion portion 5b is formed by
forging, and the teeth 5a are formed by blanking. The
boss 2b acting as upper pivot for the concave recess Se
is made by drawing, plastic working and/or half
blanking. Main plate 1 has bent up portions 1lc for

20 limiting the inclination of the third wheel and pinion
during assembly. The portion lc is bent up from the

- tongue formed by a U-shaped opening in the plate 1. The
fifth wheel and pinion 6 is made in a similar manner to
the third wheel and pinion 5.

25 Because there is a relation (D1/D2 < 3) between the
external diameter D1 of the gear wheel 6a, and the '
external diameter D2 of the pinion portion 6b, all the
teeth of the wheel 63 can be produced merely by forging.
The hole in which the upper pivot boss 64 is mounted in

30 . the gear train bridge 2 is punched. The pinion '

' thickness L of each of the above forged pinions
should not be less than 0.4mm. The number of pinion



I's made by draw ng, plastic working and/or half blanking. Main plate 1 has
bent up portions 1c for 20 limting the inclination of the third wheel
and pinion during assenbly. The portion 1c is bent up fromthe tongue .
formed by a U-shaped opening in the plggee 1. The fifth wheel and pinion 6
Is made in a simlar manner to the third wheel and pinion 5. 25 By
Because there is a relation (D1/D2 < 3) between the external dianeter D1 of
t he gear wheel 6a, and the external dianeter D2 of the pinion portion 6b,

all the teeth of t¢¢kt fA%Ed B notmeee thaw rdeht ndhel pateriabfgrnthe The hol e
in which th i vot 6d | ted_in 30 th trai brid
2" o bunched. - THECHARFBEe O Axaiieby SOPPEEATIEY . Ocbeser FOMBE B ni ons
oore than et gnt - TRl & A o WFRBHIRE cidhaft 1 'eBE 1asdbrS RyRE GBS ol | oy,
or brass or al uniyyj p r ' ' hi, nngr rLati o of
gear wheel thi g%lgiss S%M'nl"t %E?ﬁsrﬁgg?é?ggp&ﬁﬁgﬁeﬂiﬁgﬁﬁéessg‘"L, e; E?ETFE, | is 5

desi r abl t - ' ! = '
rain borl e 2 oearanty dRE, el cod Cof B3 i, RS oo PRI AR ABE,

reduce the cont agke g@ak StradacoRiagt e tBOLiipeRe €1 £08E Phaiing LM cheoseness
of the wheels and pinions to control the looseness of the wheels and

pi ni ons wi thout fi¥rhuGRedll 63id R0 redyceVWbhe Rbnidid rekfstahbe dFUEROSRreiodde
recess formed by effecting half-blanking around the hole which supports the
upper pivot for determining the looseness of the wheels and pinions to control
the looseneés Qf,the wheels and pinions without the use of ; .
10 jewel or the like. The purpose of the recess formed by effecting s
half-blanking around the hole whiﬁh supports the uppet.pivot
béss_ég of tﬁe.fifth wheel and pinion 6 is to provide an oil
-reservoir.
The stator_7_has # rotor 8 made'of plastics and magnetic
' 15 material with its lower pivot supported in a hole in the main
‘plate 1 formed by half-blanking, and with its upper pivot
supported in a hole havihg.a slope portion provided in a
half-blanked poftion of bridge 2. The stator 7 is positioned in
the horizontal direction by two burred portions'lg provided \_)
20 in the main plaﬁe. On the stator 7 (Figurg 3)'1s a coil block
cdmprising a magnetic core 9,.a coil frame, a coil lead, an
insulating platelll, and a coil ieadISubétrate 10 with éonnecting
portions to the ends of the coil. Coil lead substrate 10 also has
a pattern on the side of the maghetié core 9, and a hole to
25 receive an IC chip 12. With the IC éhip 12 in the hole in the
coil lead substrate 10; it is pr;ssed by 1IC chip pressing

springs 2p on the gear train bridge 2. The spring force makes



boss 6d of the fifth wheel and pinion 6 is to provide an oil reservoir. The
stator 7 has a rotor 8 nmade of plastics and magnetic 15 material wth
its 1 ower. pivot supported in a hole in the main plate 1 formed by’
haIf-bI@ﬁging, and with its upper pivot sugported in a hole having a slope
portion » ovided in a half-blanked portion of bridge 2. The stator 7 is
positioned in the horizontal direction by two burred portions |Ib provided
20 in the main plate. On the stator 7 (Figure 3) is a coil block
conprising a nagnetic core 9, a coil frame, a coil |lead, -an insulating
plate 11, and a coial comhativhsontdct bOtwéednhthboICechipnd2 pord thapaktocethe ends
of the coil. Coil lead substrate 10 also has a pattern on the side of the
magnetic core 9, aflecmigpetic ¢opg 9 is prassedcagadnsC thhi ptarr INbyhsprimgl C
chip 12 in the hole in the coil |ead substrate 10, it is pressed by IC chip
pressing springs 2pfobee tifemgore prefsAngrspIdas® 2qTha spystal peittd3nakes a
conductive contact between the IC chip_ 12 and the pattern. The nagnetic
core 9 is pressed AGABure 3) ks epsitdoned ip aplongdtydinad $eatdng diadepr essing

ned in a lon udi nal

Seating hoi s " PropRg: i dheream Phatt o(EkEITe O Gt rgptai Bt Rser
UL s, 4 o ok anfy R AUBeRPLY Bkt g LECAE LTy PP S
7ttt 0PI bk end il et kel AR Buddlced ABHAGA o0,
the termnals 13b %y part of the insulating plate 11. On the other side of the
\ terminals 13b, a pattern on the coil lead substrate 10 is
| 10 pressed into conducﬁive contact with the terminals 13b by
springs 2c pressed out of the bridge 2. The body of the crystai
unit 13 is pressed by a crystal pfessing spring 24 (Figure 3).
A copper portion 10a (Figure 5) protrudes from the edge of
coil lead substrate 10 and is disposed in conductive contact
15 with the cathode of a battery 14 by the spting force of a
negative terminal spring le in the main plate 1. A two-ﬁronged
positive terminal 2d is formed from the gear train bridge'
integrally and resiliently contacts the positive electrode
casing of the battery 14 (Figure 5).
20 ~ A stem 15 (Figure 4) is guided for reciprocation
in one direction in holes in an end flange lf.and a bracket
lg bent up from the main plate. The main plate 1 is upset by
drawing or half-blanking to form two_upwardly projecting guide
portioﬂs for the stem 15. The reason for this structure is to
25 -overcome any defects caused by misalignment of ;hé guide holes.

Beéause the guide holes for the stem 15 are near the bent portions



springs 2c pressed out of the bridge 2. The body of the crystal unit 13 is
pressed by a crystal pressing spring 2d (Figure 3). A copper portion 10a
(Figure 5) protrudes fromthe edge of coil |ead substrate 10 and is .
di sposed i n—rconductive contact 15 wiygh the cathode of a battery~14 by
the spring force of a negative terminal spring le in the main plate &g A

t wo- pronged positive termnal 2d is formed fromthe gear train bridge
integrally and resiliently contacts the positive el ectrode casing of the

battery 14 (Figurefthe Elange 1f and brackk€NglStid-igdtde hdled S gui ded for

reci procation in one direction in holes.in an end flange 1f and a bracket
1g bent up from t pencteidnbefiore cbenbifg Nynb@|deterned shenpsehidiag dr awi ng or

hal f-bl anking to formtwo upwardly projecting guide portions for the stem
15. The reason forakés place.ucAsirae resulity e accuraeyecofaile lole dedmetess caused
by m salignnent of the guide holes. Because the guide holes for the stem 15
are near the bent ipoxati elways obffainkd. f | ange 1f and bracket 1g, the guide
hol es punched before bending may be deformed when bendi ng takes place. As a
result, tWe accuracy &hetskenhd$ chagi twreigzoavesslipisepsnared brai ned. 5

The stem 15 has two grooves 15a separated by a sl oping sided annul ar | and,

and a toothed por 8}eringspided; ganplar| land, gendeat tegthed poxidonshib ng 1h is
pressed out of the main plate 1 to.engage resiliently in one of the grooves
15a, its end bei nf tengue-liks detsat ©F r“gﬂ'ﬁbe §PRAng; (1Bnis presged out ofi fhe end
of the detent spring 1h can be pressed down by _
main plate 1 to engage resiliently in one of the grooves 15a,
its end being.bent. In order to remove the stem 15, -

10 the end of the_détent spring lh can be pressed down by -~

an inst:uﬁent to-d;sengége the click spring 1h from the

groove 152 and to remove it from.the path of'thg stem

15 which can thus be removed. Normally, however, when

the stem 15 is pulled out, the detent spring lh rides
15 over the sloping sided annular land into the other of

the groo;es 15a. When the détent spring lh is engaged

.in the other groove 1l5a; the position of the stem 15

is such that the toothed portion 15b is gﬁgaged with the

teeth 16¢c of the first wheel and pinibn 16 and the hands
20 can be rotated to adjust the time displayed. During

manual rotation of hands by the stem 15, electric operation

is terminated, part of the stem 15 bearing on the coil

lead substrate 10 pressed aéainst it by tongue springs 2r

(Figure 4). In order to éorrectly.pull out

25 the stem 15, one part of the detent 1h is cut



an instrunent to disengage the click spring 1h fromthe groove 15a and to
renmove it fromthe path of the stem 15 which can thus be renoved. Nornally,
showever, when the stem 15 is pulled out, the detent spring 1lh rides 15

over the&;sloping sided annular |and i ntoVt.he other of the grooves 15a. Wen
t he detigmt spring 1h is engaged in the other groove 15a, the position of
the stem 15 is such that the toothed portion 15b is engaged with the teeth
16¢c of the first wheel and pinion 16 and the hands 20 ~can be rotated
to adjust the tine displayed. During nmanual rotation of hands by the stem

15, electric operaty Qat Stk 131 E65t B_@réa&%ei@énsiﬁénsla?iﬁhegE}E‘QnO” t he

coil lead substrate 10 pressed agalnst it by tongue springs (Figure 4).
In order to correcidd tRe/!dat@Uplate rigid pbFeioht &ftekScuttifgPEduchOd dute det ent
| h is cut so that there is alnost no gap between the spring portion and

the main plate rigié a®idd @nz@fd @ut ¥l tTheNchrusiciordeCof the skl £S5l a zero
cut). The thrust force of the stem 15 being noved is received by the
zero-cut portion oObeingembved is recefvédbyi theozdes-cut poredemtoft kbe di Storti on
of the end portion of detent spring 1h in the thrust direction. The main
pl ate 1 issnmanuf acéprrieg {n orier |tonpretemitpthef distdrsdosefpeble remderi al whi ch
passes through nmetal working tools. First, the outline shape of a main
plate is cut 10 portippcef detenti shring & irhé&he|thrugpidireetionme shape is

joined to the bgdy of EI‘ES msat:T;Li lg)labt)é }iies ggzru?fa%jtixr;}'%rgu?ianlgtllgats%rip of
ribbon-shaped material which passes through metal working
\_ tools. First, the outline shape of a main plate is cut
10 togeﬁher with holes therein. Thié outline shape is joined
to the body of the strip by tie bars 1j. The main plate
is then sequentially or simultaneously treated to form
perforations, upset portions,bent portions and cutaway
portions to receive the components of the timepiece which
15 are to be disposed between the main plate 1 and the gear
train bridge 2. The bther coﬁponents are made separately
and placed in position on the main plate 1, for example,
the stator 7,_the rotor 8, the first, second, third, fourth
and fifth wheel and pinions 16, 3, 5, 4 and 6; the IC
20 chip 12, the crystal unit 13 and the electrical and
_electrﬁnic connections. Then the gear train bridge 2 is
placea iﬁ position upon the components,and the tie bars
1j, having been cut to release the main plate 1, are

bent up and over the edge of the gear train bridge 2
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I's then sequentially or sinmultaneously treated to form perforations, upset -
portionsbent portions and cutaway portions to receive the conponents of the
ti mepi ece which 15 are to be disposed between the main plate 1 and - -
the gear train bridge 2. The ot her conpg?gnts are made separately ant~

pl aced in position on the main plate 1, r exanple, the stator 7, tW¥

rotor 8, the first, second, third, fourth and fifth wheel and pinions 16,

3, 5, 4 and 6, the IC 20 chip 12, the crystal unit 13 and the

el ectrical and el @gt hOIA €h&AARREE I1ANPlackN8R tHEmERRADIREQ I INWRER QGG 2 1S
pl aced in position upon the conponents,and the tie bars 1j, having been cut

to rel ease the nuicompdndn€s lpropeflp@obitionaddard Reld taersigewaént he gear
train bridge 2 to hold the latter in place on the main plate 1 with the
conponents properly pdd teteradnanthenepsce betwaat vie maid pldeé el mnde t he
space between the nain plate 1 and the gear train bridge 2, several double.
bent portions 1k %he gear trgilm buidge2}, cgeyefal Wodble dbent perebens gkate 1, and
their end portions are drawn or hal f-blanked to formprojections 1l to
engage the bridge (Figuzene) dtey forned from themeipaplatei bn and theiar ande in
bendi ng and, therefore, the bending Erocess I's not_suitable for determ ning
the | ooseness of PREtIgREchke drgwn or halfzhlanked te fioxm\prqisctinnscah be

absorbed if the height of the_ double bent tion 1lk:is controlled by the
hei ght of the projf8cti&sge the bfbéjﬁeogat“éenfﬁgﬁ;?r’i_Hb%“ziﬁri"“ccﬁevﬁ’éial‘iiﬁ? e 1,

the latter has a Eolefnce il t::~iexcx) itlgs ar%l,t t%gge_ ofret, ht ef gt?&%g process is
not suitable for determining'ﬁhe looseness of the wheels.

10 However, this variation can be absdrbed if the height of the
double bent portion 1k is cont;dlléd ﬁy the height of the
projectibns 1. To locate the bridge 2 on the main plate
1, the latter has a concave pottioﬁ-lg cut out of the flange
1£f (Figure 2) ﬁé férm a pair of fingers to engage a portion

15 2k of the gear train bridge 2.

Except for fhe tie bars 1j, the circumferential
poftions of the main.plate 1, when formed a# a thin plate,.
are formed by bending or drawing in ofder to strengthen
ihe edges to brevéﬁt distortioﬁ and to improve fhe rigidity Q_)

20 of'the main blafe. Additionally, thickened ridges lm are
formed by drawing or half blanking, particularly near
circumferential ﬁottions which have no bent or drawn portioms.

On the gear.traiﬁ bridge 2, ridgeé 2j are formed near the
pivot_holés,.theteby improving the.rigidity and ﬁreventing.

25 distortion of the main plate.



1f (Figure 2) to forma pair of fingers to engage a portion 15 2k of
the gear train bridge 2. Except for the tie bars 1j, the circunferenti al
wortions of the main plate 1, when fornmed as a thin plate, are fornmed by
bendi ng®or drawing in order to strengt hend he edges to prevent distortion
and toswAprove the rigidity 20 ~of the main plate. Additionally,

t hi ckened ridges 1mare fornmed by drawi ng or half blanking, particularly .
near circunferential portions which have no bent or drawn portions. On the
gear train bridge 2, ridges 2j are formed near the pivot holes, thereby
inproving the rigidity Jdhd puavekedlng? 2t placed dnspawitiom oaf thdre nai n

pl at e. 13 The hour wheel 17 is placed in position on the projecting
flange | a of the naPReifchies flangsi lghef ¢ihg| malnplitentle and therdiadcat ed on
the main plate against the projections 1li. The gear train bridge 2 has a
number of 5 face plath 18pthenydocstedrey hhesmainm pdaty againatsther i phery,
whi ch proj ect outvvardlil therefrom_ A back cover is then placed in position

and is engaged by tREXGRGRE _ééri r:F&S?‘P"'.r Frihatkdetodebas & PHASTsREured to
(e el e ot ey el SR YehAR") 48, 89 e S0 Sl bRy Syl
Vet O L0 0 Ry S kB, TR Do Pk i
in position and is engaged by the tongue springs 2f. The
back cover is then secured to the dial face plate by
electrically insulating connectors (Figure 5), the
10 hands secured in place and the glass front cover secured.
The movement of the watch is thus fixed in the case 20 through
the intermediary of the sériﬁgs.zg and the need for an
intermediate frame avoided. |
In a modification of the foregoing example, shown
15 in Figure 6, more use is made 6f blanking and bending in
the manufacture of wheel and pinions. Thué, a rotor 107
has a central portion from which teeth 107a are cut and
struck upwardly to form a pinion portion; whilst portions
107b are bent downwardly to grip and hold a mégnet 107c. A
20 main plate 101 has a boss 101b formed.thereon to engage in a
hole in the magnet 107¢c tb provide a lower pivot for the
- rotor 107. The teeth 107g.of the pinion portibn engage a boss
1022 on a downwardly projectiﬁg porﬁion of a gear train bridge

102, which boss forms an upper pivot for the rotor 107. Teeth

25 are cut out of the periphery of a fifth whéel and pinion 106 to

[ D



In a nodification of the foregoing exanple, shown 15 in Figure 6,
nore use is made of bl anking and bending in the manufacture of wheel and
pinions. Thus, a rotor 107 has a central portion fromwhich teeth 107a are
cut and struck upwardly to forma pinign portion, whilst portions 107b are
bent downwardly to grip and hold a magn 107c. A 20 mai n pl Mwe 101
has a boss 101b fornmed thereon to engage in a hole in the magnet 107c to
provide a |lower pivot for the rotor 107. The teeth 107a of the pinion

porti on engage a boss 102b on a downwardly projecting portion of a gear
train bridge 102, which boss forns an upper pivot for the rotor 107. Teeth

25 . are Cléhgﬁ)% Qick BePELdtN03a Ok &nd kbidy WogEITeRRA 4Aenion 106 to
engage with the teeth 107a of the rotor~ 107. Teeth are also cut and struck

upwardly to for maibe qutnafd stttk Apwetdiyheo Viweal c$iRidH garaﬂﬁ- A fourth
wheel and pinion 104 has peripheral teeth 104b cut out and engaged with 5
the teeth of theofi thewhpel tandnpidionhkod.i f Alfover|whaall sdpomich06. The
central portion of the wheel and pinion 104 is cut and struck downwardly to
formteeth 104a AdD4chgs peviphesal itmethhHdoéut Bhe draluetgageideetttand pi ni on
104 is nounted on a shaft 104c which carries - the seconds hand 10 of
the watchb The sithéttee@hcof sheopinigbl pontdomtafdther fifnb|whekdrandd i n t he
bridge 102 and in the hollow spindle of a second or central wheel and

pi ni on 103, whi ceintere|lPé; TheoeentyislyPortdpr f the shephmpddPhwior in the nain

plate 101. A third wheel and piniogon 105 has peripheral teeth 105b in
104 is cut and struck downwardly to form teeth 104a of

a pinion portion thereof. The fourth wheel and pinion 104
is mounted on a shaft 104c which carries the seconds hand

10 . of the watch. The shaft 104c is rotatably ﬁounted in a hole
formed in the bridge 102 and in the.hollow spindle of a
second or central wheel and pinion 103, which itself is
rotatably mounted in a flanged hole in the main plate 101.
A third wheel and pinion 105 has peripheral teeth 105b in

15 engagement with the teeth 104a pf_the pinion portion of the
fourth wheel and pinion 104. The ceﬁtral portion of the third
ﬁheél and pinion 105 is cut and bent to form teeth 105a
of a pinion portion of ;he wheel and pinion 105. There is a | -/
central pivot hole in the.vheel and this engages an upper pivot

20 boss 102a formed on a downwardly projecting portion of the
-bridge 102 which is cut and draﬁn, A_similat lower pivot boss
10la 1s formed from the main plate 101 and is engaged by the
teeth 105a. The latter are engaged by the peripheral.teech
on the wheel of the-sgcond wheel and pinion 103. The remainder |

25 of the watch is similar to that described above.
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15 engagenent with the teeth 104a of the pinion portion of the fourth
wheel and pinion 104. The central portion of the third wheel and pinion 105
i's cut and bent to formteeth 105a of a pinion portion of the wheel and

pi nion 105. There is a central pivot hole {&_the wheel and this engages an
upper phyét 20 boss 102a formed on a downwardly projecting portion of
the bridge 102 which is cut and drawn. A simlar |ower pivot boss 10la is
formed fromthe nain plate 101 and is engaged by the teeth 105a. The latter

are engaged by the peri %grg{niggeégtgn%#}e cl?ifrdt Qﬁ eslegogdqi\éggnel and

pi nion 103. The remai nder 2 vvatc S Sl T ar

descri bed above. 1056 8! BiAfed!l 5P HandinR aPled B 1d)c0E #}1 esh ﬁﬁd Jy on 105

are formed by bendlng after 1t is cut around the pivot i's

bent after being zepgreEUso it 9€Hs bEM Qf@@ﬁ%eiﬁ% He2b0ESE. bl‘h@fﬁgl" ng ' n

the shape of teeth 5 around the pinion teeth 105a e burr

the pinion teeth 1056ettlﬁ 105b Giteeforimedt 1S blhriiciagl £ aihei Shapdi b€ Glele®R . The
burr of the pinion teeth 104a is oriented in the central direction. The

nunber of steeth on epmindpthe Qinicn desth AlO5y. NThekure bhathecpPilion teethi ew of
the size of the pinions and 10 t he manufacturing requirements. The
desi rabl e t hi ckness103a tiscorieneed alo the rdrcunfrezentiml 9ifeunidonm. dhabl e

manuf acture by pressing. In another exanple of the present invention
(Figures 8 and 9), hwfmof| thepinian raekh 068 dist pridntefyimthe scanttsl

acting upon a .ribbon-1like strlg of suitable netal, which
direction. The number of teeth on each pinion is desirably

not more than eight, in view of the size of the pinions and

— : -
10 the manufacturing requirements. The desirable thickness

of the material is not more than 0.2mm to enable manufacture
by pressing. |
In another example of the present invention (Figures
8 and 9), main élates are made sequentially by presses
15 acting upon a ribbon-like strip of suitable,metal, which
may be coiled or flat depending upon the convenience for
manufacture and the length thereof. The metal is preferably.
brass, or phosphor bronze or beryllium~-copper or SnBs or the
- : like, and the thickness of the strip is-desirably_no more
20 l than 0. 35mm.The sfrip 201 has pilot holes_202 in its edges,
| by which the strip may be located in a machine for stamping,
drawing, cutting, bending or other metal treatment. The
outline shape of the main plate 203 is first cut iﬁ the strip
201 between two bridge pieces 205 extending from edge to edge
25  of the strip td be handled with ease even after cutting. The
main plate 203 is connected to the edges of the strip 201 and

to the bridges 205 by six tie bars 204 which are eventually



may be coiled or flat dependi ng upon the conveni ence for manufacture and
the length thereof. The netal is preferably brass, or phosphor bronze or
beryl | i um copper or SnBs or the like, and the thickness of the stripis .
desirably no nore 20 t han O.BSXQ;The strip 201 has pilot hol es 202
in its edges, by which the strip nay bé“ocated in a nmachine for starQEng,

d i ng, tti di t al t t.. Th tli h -~ of
the marn plat e 968 HE FR¥ eeth el i a1} mivas. e Bt BireR 2051 eces
205 t endi f f .t he ip to he handled with
easeeévgg ;PtgerrgtTt te?ﬁ'gt.l_{e'?'hsgggrr%szn%ﬁfaﬁogfiﬁg%t%"%c?rﬁg%?l &?&?cﬁl"ﬁé HMyes \cI)V:‘

the strip 201 angui® vebsrd choilffist 130 5ard rénhfﬂrlatli By %‘E&:fgoéﬁf%i%hﬁg% f?abf ate

eventual |y cut at the dotted Iines to allowTenova

203. Figure 8 shoes. t Reif P1htdWoat he¥) uplaidl§ BB pBEAIdRs206sd uf&nia ggéehés

conpl etion and renoval by cutting the six tie bars 204. Malr plate.

upwar di y5 bent popériphery Edamed BynbendingSor drawing,PekédPrCEdr feQk "Bt sP¥04
bendi ng or drawi ng, except for tie bars 204 and one snall flat portion.

| nsi de of the beatd poetsmld £1dta pareidnl Olnsidd & the WentOpbreibhaWo3a9( b)),
203c and 203r, drawn portions 203d and 203e (Figure 9(a)), half-blanked
portions 203f andre@Zovidédgepeingec)3biiFigurar 2(1)01, n2GBchynd@0Br sharawhng 10
burred portions 203h, (Figure 9(a)), 203i (Figure 9(b)) and 203j, bent
portions 203k (FPYfRiens (3088 andi 2088 (Figwie Ofallw dadf-Hlppkehearetbnkol es 203m
(Figure 9(a)), 203n, 203 (Fh?ure %&ﬁ%;, 203q and 203u, ridges 203s and

203t which are f#3ifeand 2038a(FieyTe H3(cH) urhdski #kp ormeds by hadifi shBaridg awn

roj ecti.ans 203y, :
projectiy burred portions 203h, (Figure 9(a)), 2031 (Figure 9(b)) and 203,

bent portions 203k (Figure 9(a)) and 203 & (Figure 9(c)), sheared -
holes 203m (Figuie 9(a)), 203n, 203p (Figure 9(b)), 203q and
203u, ridges 203s and.ZOJE which are.formed by drawing
(half-blanking is also applied), drawn projections 203v
15 (Figure 9(c)), boss 203w formed by forging or the like. The
 burred portions 203h, 203i and 203j may be formed by a "burring"
or flanging, process in which a small hole 1512:2;t=a in a
flat plate, and the portion of the plate around the hole is
thereafter bent up by a punch having a-diameter-iaréer than that
20 of the holef Because all the processes can be effected by \;)
press working, it takes only about 0.5 second to process a
main plate. Further, with’respect to strength, because the
bent portions 2035 are provided circumferentiélly, the
resultant main plate has good durability when, for example,
25 the hands are pushed onto their shafts in assembling, and
especially when the hour hand is pressed onto the hour wheel,
vhen the hands are pulled out, and otherwise wheﬁ external

forces,such as impact on dropping} are applied. Furthermore,

as the ridges 2033 and 203t fbrmed by half blanking, drawn



&
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15 (Figure 9(c)), boss 203w fornmed by forging or the like. The
burred portions 203h, 203i and 203] may be formed by a "burring" or

f1angi ng,-process in which a small hole is made in a flat plate, and the
portion,of, the plate around the hole is thggeafter bent up by a punch
havi ng adi ameter larger than that 20 of the hole. Because all the
processes can be effected by press working, it takes only about 0.5 second
to process a main plate. Further, with respect to strength, because the
bent portions 203zpatdopr2®3ddent hialtththkekahpoation 203k arespdovadéd nai n pl ate
has good durability when, for exanple, 25 t he hands are pushed onto
their shafts in asberbei figt pextioppef ithk|nainhplateh@0houits hsthrengsh gsessed
onto the hour wheel, when the hands are pulled out, and otherw se when
external forces, sulteraasedypBecaune the)S3prhprsaf@t azp| inedhe mamenplanere, as
the ridges 203s and 203t forned by hal f bl anking, drawn portion 203d and
hal f - bl anked port i&h theFefsrenss adarr@fi the Jarsestt apra drothomaimelats n

plate 203, its strength is increased. Because the tie hars 204 are in the
sane plane®as the 7r°2‘f’e? ieat, progeseing aosupach 13r‘é1§aitiﬂe‘?héc Feli§Ptpl ate 5

drann’ i dges. 2035 TTELOVSEORE RADAFRER, BF RS Sof0dh 8 et CHEppatant LERFPABR  ho
main plate just de i be the watch includes a gear train bridge 206 and a
circuit pressing p‘ﬁgltaelgz%}? gﬁacfw%o the mai n conponents are between

the main plate 203 andplligePrilona2¥$130¢ Rt fes2libdd]l the ¥atch Nncludes

substantially the sane
: a gear ;rain bridge 206 and a circuit pressing plate 207, and
~ 10 the main components are between the-main plate 203 and the
bridge 206 and plate 207 which are in substantially the same
plane. The components include a battery 208, a stepping
motor comprising a stator 209 and rotor 213, with a coil block
including a magnetic core 210, a coil fréme, an insulating
15 - plate 212, and a coil lead subsﬁrate 211, a gear train including
first, second, third, fourth and fifth wheel and pinions
218, 217, 216, 215 and 214, respectively, an MOS~IC chip
_ 220, a quartz crystal unit 221 and a stem 222.
K-) The fourth wheel and pinion 215 (Figure 11) supports
20 the'sécond hand whilst the second or céntral wheel and pinion
2i7 supports the minute hand. An hour wheel 219 is mounted below
the main plate and supports the hour hand. The hands are
located below the dial face plate 224. The dial face plate
224 has two bosses 224a (Figure 12) on its back side which are

25 interference fits in holes 203q. The bosses are gripped by the



pl ane. The conponents include a battery 208, a stepping notor conprising a
stator 209 and rotor 213, with a coil block including a nagnetic core 210,
a coil franme, an insulating 15 ' plate 212, and a coil |ead subst[ate .
211, a gear train including first, secon _thirq, fourth and flfth_m@eej:
.and pinions 218, 217, 216, 215 and 214, respectively, an NCB—IC phlpggﬁh a
quartz crystal unit 221 and a stem 222. The fourth wheel and pinion 215
(Figure 11) supports 20 t he second hand whil st the second or central

wheel and pinion 21 upposts nute hand. An hour wheel 219 is nounted
bel ow the nain pl atsg BBE{W %&f‘f— {‘T'}iéclhcﬁf!a #hlsqto Ei¥e aYI deeausel ocat ed

bel ow t he di al fac t 24 he d] face plate 224 has two bosses 224a
(Figure 12) on its f) h% ﬁof \mi-%'h a fgartz crystaloprih d3lels £i%ed n hol es

03r whi ch abl e
2039, The bosses g8 Sl LR b pPBEITEE S0Shnith] 552"
fixed to the coil beadryubsi leat&;Lieéﬁoa@gt?&gumyeomect o ha Lhe battery

‘and to the electronic circuitry. The stem e 15) has

grooves 322b to be(efp@eeers)ahhergraboly 2¥b d&) setensg%aﬁgnzgmée? Agsi tion

the stemat two alternative steps. The st€m 222 al'so has a pi nion ’222a

which is engaged wiédent sprawg OB tdlgmieiod hﬁeféﬂ&taEW%'aﬂl%Qéﬂeon when
the stem 222 is taken out one stéep. 10 The stator 209 Is

hori zontal |y positétepsd Orhet beer 12200€s00had W peslidaorio a1 and 203j .
The MOS-1C chip 202 is nmounted on coil |ead substrate 211 and is pressed by
f our engaged with a crown gear 218a of the first wheel and
pinion, when the stem 222 is taken out one step. \,J
10 .The stator 209 is hérizontally.positioned on the flanges of
burred portions 203i and 2031. The MOS-IC chip 202 is
mounted on coil lead substrate 211 and is pressed by four
springs 207a (Figure 13) on circuit pressing plate 207. With
this preséure conductors on the body 220a of MOS-IC chip
15 220 are electrically comnected with conductors forming
the pattern on éoii lead substrate 211. The préssure of
theéé springs 207a also helps the magnetié connection
bétween the mégnetic.core 210 of coil block and the stator
209. This.magnetic connection between the stator 209 and
- 20 o magnetic cbre 210 is further assisted by the pressure of ‘
spring 207b formed in the circuit pressing plate 207.
Rotor 213 (Figure 11) is rotatably supported
in a lower pivot hole 203n in the main plate.203'and in
an upper pivot héle in the gear train bridge 206..Ihe

25 fifth wheel and pinion 214 is-rotatébly supported on a

A
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springs 207a (Figure 13) on circuit pressing plate 207. Wth this pressure
conductors on the body 220a of MOS-1C chip 15 220 are electrically
connected with conductors formng the pattern on coil |ead substrate 211.
The pressure of these springs 207a also.hetqs t he magnetic connection

bet ween ¥He nmagnetic core 210 of coil block and the stator 209. This
magneti c connection between the stator 209 and 20 magnetic core 210
is further assisted by the pressure of spring 207b formed in the circuit
pressing plate 207. Rotor 213 (Figure 11) is rotatably supported in a | ower
pi vot hole 203n in the main plate 203 and in an upper pivot hole in the
gear train bridge 20&owerhpivar boss 209a, fapdt in wRcwpPeanpivsitnheke An/thes
rotatably supported on a | ower pivot boss 209a, and in.an upper pivot

hol e in:-the gear traBfehtred brddse 26 sdbefecopd rneeniraj el a#nd pi ni on

217 is rotatably supported_jn.,the hole wth the f]ange 2Q03h in the main
plate 203 and on theg?tﬁ%dﬂj'&? otatably si“h%"‘l"&ﬁr*’htgﬁe*@ e ¥ BoFhg on 215.

Th i ndl f -the f h I d pini 15 i bl d

upper pi vot hol e i n EHeACAIE o Pt 3Ttk 203 era ke ke deAReRRIY Gl [0
pper pi vot hol e in ¥ i af |

Suppor ted | nan upperiroatit shetl And ReFOA S MERpAifle' Se (RNARK

of the gear train brigdag 299313539“ !2@531%9@@5ta@5y%ﬁ?9%€ed29§mﬂ Qpéé}eglﬂg&gge

pl ate 203. The | ooseness 1s determ ned by engagene ownt Ut ne

Fgrtion (::L)fl )the gear heRl Anbitedgar?@Pait b1 851 208 tandl 1N RABCLdrit reP1R1809
I gure .

) in the wheel and pinion 217. The third wheel and pinion 216

~ is rotatably supported in an upper pivot boss on a bridge cut

10 and pressed out of the gear train bridge 206, and in a lower
pivot hole 203m in the main plate 203. The looseness is
determined by éngagement of a doﬁntufned edge portion of the gear
train bridge:206 with one part of magnetic core 209 (Figure 11).
.Quartz crystal unit 221 (Figure 15) is located and supported

15 by the edges of hole 203u iﬁ the main plate, with one part of
hole 203u formed by half-blanking. The crystal unit 221 is

pressed down by tongue springs formed in the circuit pressing

o " plate 207.

‘Gear train brihgé 206 has an apertur;d and downturned
26'_ edge portion (Figure 12) positioned by boss 203w in the
main placé 203. The boss 203w is formed by pressure from the
- rear side of the main plate 203, The gear train bridge 206 also
has recessed portions 2062 (Figure 14), 206b (Figure 12), 206c
(Figure 11) and 2064 (Figure jS)-to receive overhanging portions
25 : of the circuit pressing plate 207, by which bfidge 206 is

pressed towards main plate 203. An extension 21la of coil lead



Quartz crystal unit 221 (Figure 15) is |located and supported 15 by

t he edges of hole 203u in the main plate, with one part of hole 203u fornmed
by hal f-bl anking. The crystal unit 221 is pressed down by tongue springs - °
formed in the circuit pressing plate ZOZQ Cear train bridge 206 has “an,
apertured and downturned 20 edge portion (Figure 12) p05|t|on!'¢ by
boss 203w in the main plate 203. The boss 203w is formed by pressure from

h de of h 203. Th b 06 al h
ececiaa not, eniEel DTS e RS, Ly R el
206d (F 15 f.th t
2000, (FLaure 19)h8 LRSRIG KR st P i o 2
An ext ension 211& it: %3L_ l'ﬁédext nsz‘ili'gtfe%tdg gol%th‘ES%t Ef&q:rrgﬁ attery 208

(Figure 14) and 1I's pressed 1 nto PRicaF SOntact e cathode by the

underlying spri e dg; t de of
MOS-1C chip ZZO%I ﬁgﬁflgt Fﬂ’g" gégt (raﬁ nggatl?%l ig?ioa&?f gg ﬁm%v\%@é’ q’Ie%éénce)xt ensi on

21la and spring &R3ksidh 1ML ank Ospti8Y V3cSHPokde L itoChidvend - shbe-anode of
battery 208 is resiliently™ngaged by poSitive terninals 207c which are

formed integral lairéiidingl 'THe bndde o5 bed tRER120820 redilienR Oy ingagéd be
supplied to the circuitry. 10 Besi des the pressing springs 207a
(Figure 13), 20Hy, pcsmbaltmﬂ.ham)lzorgsm(l& gireefdrmpd ahtegoslilly weth ermi nals
207c (Figure 14), the circuit pressing plate 207 has three tongue :
circuit pressing plate 207. Thus power can be supplied to the
circuitry.
10 o Besides the pressing springs 207a (Figure 13), 207b, \/
crystal unit springs (Figure 15) and positive terminals 207c
(Figure 14), the circuit pressing plate 207 has three tongue
springs 207d (Figures 10 and 12) outwardly directed for
directly contacting a back cover 223 of the case and seven
15 pairs of hooks 207e (Figure 15) to engagé the five tie bars 204
- and two plane préjections 203z (Figure 8) of the main plate 203
and thus to hold the parts together. These hooks 207e provide
limitation of relative movement at the external circumference.
Inside that.circumference, the circuit éressing plgte 207 is L;)
20 resiliently affected by the IC chip pressing springs 207a, the
core pressing spring 207b and the crystal unit pressing springs.
Accordingly, at two.positions in main plate 203 (Figure 8), hooks
203% are struck up and éngaged in notches 207f (Figure'ls) in the
circuit.pressing plate 207 to limit the effect of the springs;

25 The ends of the.hooks 203b are twisted during assembly to engage



springs 207d (Figures 10 and 12) outwardly directed for directly contacting
a back cover 223 of the case and seven 15 pai rs of hooks 207e (Figure
15) -to engage the five tie bars 204 and two plane projections 203z (Figure
8) of the;main plate 203 and thus to hopq the parts together. These hooks
207e pﬁawrde linmitation of relative novement at the external circunference.
Inside that circunference, the circuit pressing plate 207 is 20

resiliently affected by the 1C chip pressing springs 207a, the core

pressing spring 207, t preSS|ng springs. Accordingly, at
Bay 32 g%ev?; e WL

two positions in naln p ate 2 igure 8 hooks- 203l are struck up and

engaged i n notches 207fg{dy gps# (ﬁ%mléﬁ lgpeiscgﬁﬂgrge@rﬁsglmepl ate 207 to
limt the effect of the springs. he ends-of the hooks 203b are

twi sted during assefidbint Po2BOR0203a atnheanduoﬂ 1hheed! pé@r1ef 7203, em 222
(Figure 15) is supported in a hole Tn bent portion 203a and in a™hole in

bent portion 203k. THeesp¥ingn@03t0dheexs @hto iohkOor0dEhér oft by goboves0 grooves
5 222b, between whichis a sloping sided | and. Spring 203b (Figure
9(b)) is ignitially 202b} dbvdteeles whitbhtis & glopdagssideéand? (Fi gure 15) up.
When the stem 222 is to be taken out by one step to rotate the hands,

spring 203b is pressed Sprimgb303bhéFiduaped @)t e harislipt disdori€ so that
grooves 222b, and enters the other groove 222b. Then nion 222a of the
stem 222 is engagedtt\PresaesoRFemy@a? (FAgurerfl5) 1p-f When tgﬁe%qemam dsni on 218,

t hereby enabling the hands to be rotated by rotation of the stem For
to be taken out by one step to rotate the hands, spring

g 203b 1is pressed down by the slope of the land between
~ 10 grooves 222b, and enters the other groove 222b. Then
pinion 222a of the stem 222 is engaged ﬁith crown gear
218a of the first wheel and pinion 218; thefeby enabling
the hands to be rotated by rotation of the stem. For
éssembly or removal purposes the spring 203b h#s an upward
.iS extension (Figure 9(b)) by which it can be manually
&epressed out of the path of the steﬁ 222.
Three drawn portions 203y are prdjections'to keep
approﬁriate looseness for the hour wheel 219 (Figure 11)
— _ between the main plate 203 and the dial face plate.224.
20 Hour wheel 219 is rotatably supported on the ;xternal
circumference of burred flange portion 203h.
The_tie bars 204 (Figure 11) on.the main plate 203 are
used to engage the plate to the casing. Tie bars 204 are

engaged by part of a casing ring 225 so that the main

25 plate is positioned in the casing ring 225 by the cut



assenbly or renoval purposes the spring 203b has an upward 15

extension (Figure 9(b)) by which it can be manually depressed out of the
path of the stem 222. Three drawn portions 203v are projections to keep .
appropriate | ooseness for the hour wheel ,219 (Figure 11) between the: #ain
plate 203 and the dial face plate 224. 34-- Hour wheel 219 is \'
rotatably supported on the external circunference of burred flange portion
203h. The tie bars 204 (Figure 11) on the nain plate 203 are used to engage
the plate to the casing. Tie bars 204 are engaged by part of a casing ring

225 so that the main 2? plate is positioned in the casing ring 225
by the cut sur f ac®Eigges RE the the hars204 ghown By thec dettededindsndn | n

Figure 8. Wil st th%iagqy% description with reference to Figures 8 and 9
relates to the main pFafe,‘siniIar met hods 5 of construction can

be applied to thin plat %1§E’C&ea§b$xpe§&r9§e%rgilp?iﬁ @;ﬁ%i%gﬁb%ﬂogu fgi E)ar s is

pressing plate, used in a tineplece.

Ot EPSpuan V0, ‘Fighfed § B0 B O0IANL! f SROUENN Plal OFARNA0eckBee | i |

As will be appreciated fromthe foregoilng, e maih plate
bridge ang/or ot her ol dfitrGafidaCct BeCapideh’ Y ehit %(}Blzéé,es erial. Their

rigidity is inproved by bending .portions and formng drawn ridges.
Resilient portions faﬁr_fﬂd"l@eﬁﬁrtizﬁﬂﬁ ¥r3dgal £ Bercdu®t "Fildssing plate, used
| in a timepiece. Further, if_the number of tie bars is not
less thap-two, the;e is no problem in sequential
processing. | "/
10 As will be appreciatéd from the foregoing, the main
plate and/or gear train btidge_and/or'qther plates can be
p;ocessed from thin plate material. Their riéidity is
improved by bending portidns and forming drawn ridges.
Resilient portions forming springs can #130 be formed
15 in a single body, so that the number of members can be
reduced. Because the thin piate.material can be press
worked (fdrging, bénding,.drawipg or shearing), the.
ﬁossibilities of mass production are improved.andllower

‘cost timepieces can be obtained.



15 * in a single body, so that the nunber of nenhQLg_ggQ_ggh%gggifd.
Because the thin plate material can be press worked (forging, bendi

oo "8G e 12 L D e e e T M

includ a gear train between two plates, at |east one ‘of ‘the p¥atses sDei ng
forned Qtﬂg?gg;ﬁ{é;ﬁg to provide a bearing portion to support rotatably
a wheel and at | east one of the plates being provided
with a reSiIient tongue spring to effect relative positioning of the tmo

pl ates. 2. Atinme iﬁce as _cl ai, neg cl ai r

tongue spring &ngages parf GFPERECECPERF BQlBﬁthﬁﬁP tGrFﬁB %Pﬁ?@?nt

position the | &wbeplaBes, at leadtt onepofcehespibiesebeingcfarmed, byn which

a plurality of o] ring e,t r t . of
ti nmepi ece at sgggggikosggﬁ g k? Br8§§88 Bga?{ks Pﬁéﬁegéetgssépgo

any precedi ng EP&RkA ﬁYWhiUhealspfihgeogesprtngsnengagestaleéﬁﬁoneﬁt°§r
conponents of thg buaeeges‘éﬁhgt gﬁ@%&@& Ridhea resilient tofighkMBpreng as
cliamed in claim4 . I n onent or components i.s Or are préssed
to effect 20 toagf gPSEtFF&&FiESnHE§FFéﬁanQ of the twoipiafe8ce as cl ai ned

in any precedi g A timepiece as claimed in claim 1, in which
i0 the tongue spring engages part of the timepiece external
to the plates to position the latter.
3. A timepiece as claimed in claim 2, in which a
plurality of such tongue springs engage the external
part of the timepiece at spaced positions.
15 4. A timepiece as claimed in any preceding claim .
in which a spring or springs engages a component or
components of the timepiece between the plates.
5. A timepiece as cliamed in claim 4, in which
the component or components is or are pressed to effect
an electrical connection.
6. A timepiece as claimed in any preceding
‘claim, in which the plate is formed with a hole to
rotatably receive part of the wheel of the gear train.
7. A timepiece as claimed in any preceding
claim, in which the plate is formed with a boss to be
W, received by a rotatable part of a wheel.

20

30



claim in which the plate is forned with a hole to rotatably receive part
of the wheel of the gear train. 7. A tinmepiece as clained in any
preceding 25 claim in which the pIatelsforned with a boss to be_ .
recei ved by a rotatable part of a wheel. A_tinepiece as
claimed in any preceding claim in which at Ieast art of the
circunferential portion of at |east one of tlﬁlﬂlﬁmm H jrm out of t

pl ane of the plate. 5 9. A tinmepi any
preceding claim in which at | east one of the pI at es has at Teast two tie
bar portions. 10. A tinepiece as clained in claim9, in which the tie
bar portions engdge wi #htimepiece ;s chaimed in magyfprecelitng cheu,ece. 10

11. A tinmepiece as clained in a grecedl ng claim in which at | east
one plate has at iPe‘a%’tChoﬁ"e Yepgt R?Gltt?%ﬁ e ncigeupferent el @orsidnor ned for
stiffening. 12. ti mepiece_as clained in any preceding claim in which
bot h pl ates have°5e%ﬁ 18855 Sne; %s‘hFoPlartGFa’tsal?FEts‘mSpﬁ? ttheoplane  of wheel s
of the gear train (}l Iate al so has resilient tongue springs to engage a
rear casing part °5ft ?'fen‘epl ece, the other plate has forward projections

the aral ace pl At ar B CowrserLd® EoTRRACE onf ipsepfinElade thandeh ™
e dla ace at e
conmponents t hef’ Q8" {eas? énd’h ?Sé?ed pfm LLQrHtt Egagfe%wo th.sel bk portions.

10. A timepiece as claimed in claim 9, in which the

tie bar portions engage with a qase'or casing ring for the
timepiece.

10 11. A timepiece as claimed in any preceding claim, in
which at least one plate has'at least one flat portion in
which a ridge is formed for stiffening.

12, A timepiece as claimed in ahy preceding claim, in
which both plates have bearing ﬁortions for rotatable éupﬁort

15 . of ﬁheels of the gear train, one plata also has resilient
tongue springs to engage a rear casing part of the timepiece,

the o;her_plate has forward projections to engage a dial face

plate of the timepiece, and the rear casing part and the dial W

facé plate are connected, so that the two plates and the

20 componeﬁts they carry are pressed away from the rear casing
part against the dial facé plate. |
13. A timepiece as claimed in any preceding claim,
in which portions of at least one plate are bent from the
plane of the plate.to engage the otéer plate to determine

25 the spacing therebetween.



pari agai nst the dial face plate. 13. A timepi ece as clraimed—in—any

preceding claim in which portions of at |east one pl t he
pl ane of _the plate to engage the other plate to determmmﬁ”mﬂuwﬂm
spaci ng t her ebet ween. 25 14. 325 A tinepiece as ctalaed | *
precedryg claimin which one of said plates conprises a plurality of bent
portion$ provided on the circunferential portion thereof by plastic

working, and 34pluralityAotifiepiebe as amaﬁhedsihe&nyepréhédbﬁﬁtcmﬁihiOnS-

15. Ati ' [ [ di, | h_t

circunferenti%ﬁgggggﬁoﬁﬁggb?nggggg}%ggﬁg%sﬁgﬁ&ggsgﬁfhghkg§¥ggf?fbISnking,

drawi ng or beR8REgPOrbipngvpuevidedsoni bhengipounfenefbvialhportteh in the

10 thrust dheeebeoBy plastic wolkihgPPLAACaSHEaLANIEY! LY BEaper el nbefore
t b g ara S

particul arly descri bed reference e actonpanyil W ngs.
5 portions between the bent portions.
15. A timepiece as claimed in any preceding claim
in which the circumferential portion of the bearing
portion is formed by half-blanking, drawing or bending,

to provide a positioning portion for the wheel in the

10 thrust direction.
16. A timepiece substantially as hereinbefore
particularly described with reference to the
Y  accompanying drawings.




