-1-A-CLO'CK MOVENMENT. Th:i s’ invention relates to clock novenents in r
ac?)rdance with the preanble of Caiml. Such clock novénents are &?wafj_/'

frdm US Patent 3 945 192 This clock novenent has been pragved fo
successful, nore especially aon account of the technical advantages A
concerned with production, these advantages consisting in the avoidance
of the conventional mechani smconstrudtion between plates which are
spaced apart by neans of posts¢roegt a6ve@gnthi s arrangenent, 10 the

mechani smis now forpged on, botTh st des_aqr. .a sinal e support plate, However,
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guart z- st abi |#‘§gﬁgéggﬁd%§\?%%§ﬁgﬁ§§| [g&rgneer{ Wl%%é?sgggﬁéerae@& \?ﬁgahced-
connecting pi ABaphsF¥ndreanoHugh PREtSAi dnatrad offt Ahdssi R angeBRNY at e
V\hitch istibnfé{:erm&&ﬁ_ haﬁsho i{s)r-rmvﬁof'_éﬂﬁé&gr?Batﬂﬁttlﬁrsiié’fk&‘. Fhfsﬁ*ﬁf@j n%
motor rotor fits into rot'Qr openin en,, st gt or at,e e shoes"
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in this front cABAYFRET sPépteadPr thunskabbishmeat | afcAfelactpiarl, and
al so betwpgn @pgvé~eohtydl! c@rcuit, at the same time as a functional

‘constructional p&rt for the mounting of the gearing
mechanism, which imposes high standards as regards both
the material and the fitting of the conductor plate.
In connection with a clock movement of a similar
20 type, it is known from US Patent 4 263 667 to employ, as -
an electromechanical converter, a stepping motor of
which the stator is fixed on. the conductor plate in the
same manner as the other structural elements or
components of the time-maintaining, quartz-stabilised
25 driving circuit, namely, it is soldered with connecting
pins passing through the said plate on that side of the
plate which is lined or backed to form conductor paths
or tracks. The stepping motor rotor fits into the rotor
opening between the stator plate pole shoes'and-is, on
30 the contrary, mounted on a pin, which, in turn, is
anchored parallel to the conductor plate in the front
shell-of the two-shell clock movement casing. The wheel
train and indicating or hand mechanism is established on
both sides of an intermediate plate positioned on posts .
35 in this front housing shell and is mounted on this
intermediate plate,and also between the front wall of



“2- the front casi ng shel'l and rear wall of the rear casing shell. This @
clock nmovenent has been proved satisfactory in mllions of cases.

Hovever, what is a disadvantage in respect of certain factors as
regards the 5 establishnent of such clock noverments is the relatively

| ar ge ~Constructional depth which is caused nore especially by the
conductor plate extending parallel to the clock novenent axis and the high

standard as regards productjon accuracy, on account of the distribution of
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constructionalgieIl.s WHiIE AlRK cvemedtnakcteb bOOHVRA Okt NGE ABEGEY to
one anot her, V\hl ch f@ﬁ have.a detrinegtal influ %e .on th lefél ci enc

the stepping Dot nG2TR%r i nHONSYRAYi dRatHE A S Y3+ n0| se
which is pr oduued rAspIectk nef/ e mevelr tafi na sfactarstym | srbgawﬂsf r drheJS

Patent 3°943 6 t el ot enbl ed
in a conventiona agnan%eqﬁ:etév]éen TWO 4"2{ es space apar y poé“gfv fl whi ch
arrangenent 20lafge of cPResEupt heral | sd&PtPhe whith ti 48 f SaR8edni tRPER ns for

the positioni rwspzécﬁlsﬁyemy 'ﬂim&{dﬁﬁ@rpﬂ\ié?heﬂ@eddl gk DNe1d to
conduct or pl at or er est abl i.sh t of gﬁ Lechro Vi ng CII‘
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the rotor shaffetii® yence afy the i e PR HE® GFRRRRINY pl at e
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t he di sadvant tructional depth parallel to the
mechani sm &%i.s l%t rbé{I sad%tyn?a%%?sal ready mnentioned .

A clock movement of a similar type is known from
US Patent 3 943 695, in which the wheel train and hand
mechanism are assembled in a conventional manner between
two plates spaced apart by posts, in which arrangement
20 one of these plafes is at the same time formed with pins
for the positioning of a stepping motor stator which is
rivetted on, a conductor plate for the establishment of

an electronic driving circuit being fixed in spaced
relation on extension of the plate posts parallei to the
25 stepping motor stator. For the connection of coils to
the conductor plate, this distance or spacing is bridged
by a coil-connecting pin, which is anchored in a coil
body carried by the stator plate. The mounting of the
stepping motor rotor is carried out at the bottom of a
30 Ppot-shaped recess in the plate, onto which the stepping
motor stator is rivetted, while "a separate bridge is
established as a second mounting position for the rotor
shaft, which bridge is fixed thereto between the
conductor plate and the mounting plate. This clock
35 movement once ‘again also} has the disadvantage of
considerable constructional depth parallel to the
mechanism axis and the disadvantages already mentioned



_ 1 as regards t he techni cal assenbly of the gearing wheels between
v eral plates. Furthernore, the construction of the nmechanismwhich is

hown from US Patent 4 175 374, and which has a 5 nmounting in an Wi
intermedi ate plate and in the rear casing shell, with positioning of @e

st eppi ng notor stator, both on the internédiate plate and on the rearx
casing shell, and fitting of a circtdt .conductor plate parallel to the

axes of aezéeeg@ th@neschﬁlﬂ@w 9&9&%&? ofNthl guail?ﬁgf Whex15arge depth
of construct on in rectlon of the mechanismaxis and wth

consi der abP® ‘é??fén%%"? Yalis8s as regards assenbly for putting the -
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hand mechani sm capa | ven ppi'ng 4vi ng hi gh

functi onaag?%‘P 9Bi they ® 8n n@nseﬂ'g%n&%m easinghi | e being
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of being e n tedca ired in the 25 event a de .

Accor di ng o ee| i %\8%%“ ¢ r}tqh g'%esiﬁl'ov‘?ﬁ‘éﬁ 2@« Prﬁ&'}‘é’ﬁéntanw th

ﬁ%eCt rical unmmﬂhlx slarfga depttelcz&tdunsurmhtum- dnnthel déreetién the
venment | RGhe? I aa?g o] n tr o canverter whi ch 30

drives hé%ar ﬁ Eﬂg{‘%lsﬂ d E g rr‘g%/gﬁrrermw d%gﬂ'?@ or hand .

nmechani sm l&“’f‘\?ﬂ)us\hel anecﬁmt&ﬁ cagsaegmblyse forr arpatting | stsech that

the indi cahédtga i s sy emfeha,nl smis SI tuated in front of the support plate

and facing the frfnt shel n the c }q’&.ﬂe: I Z‘S b‘}gl nd 35 the support
plate and facing the 1"%%?9 % PR ofEih WAgesr ai Bhes nount ed
on thelSuppresent ainvestion seekss tbhideveliopela véladk nhseament tH£i ts ar bor
: the type as initially indicated, while retaining its
advantages as 'regards_ its functi_on and technical
production arising from the single-plate conception, by
the fact that it provides a wheel train construction and
20 hand mechanism capable of being driven by a stepping
motor and having high functional réliability and a small
degree of noise generation, while 'being particulalry
shallow and .capable of being easily mounted, and also
capable of being easily inspectéd and repaired in the
25 event of a defect.. |
. According to the J.nventlon, there is provided a
clock movement with electrical conductors for an
electronic drive-control circuit, the movement having a
support plate for an electromechanical conirerter which
30 drives a gear' wheel train for the movement. of an
indicating or hand mechanism in a two-shell mechanism
casing whose'arrangement is such that the indicating or
hand mechanism is situated in front of the support plate
and facing the front shell of thé casing whilst behind
35 the support plate and facing the rear shell of the
casing, the wheel train is mounted on the support plate

as far as its third wheel which passes with its arbor

through the support plate to engage drivingly in the



t hrough the support plate’to engage drivingly in the -4- indicating or N
hand “mechani sm characteri sed in that the plane of the substantially flat -
sfigport plate is traversed by coil connection pins secured in a
stator-¢pil body Which is borne by a stepping-notor 5 stator-plate that is
retainingly pesitioned in thé region of a rotor opening behind the support
plate to bear fl at against the latter, wgereby the conponents of said

el ectronic drlvegﬁont circuit_are arranged in front of the rear shell of
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and hour wheel §r@attmf 25hend¢w| rsgeaa hafid timchmsSﬁgamﬁjﬁdéht?hto,

t hat c e in,the rear
pot - shaped, 1@“9K&Nrrﬁe9éa9ﬁ’uﬂﬁ%r\9he§i)s ts&? d ‘ﬁ%%?“é’i??ﬁn?ﬁatﬁ’réﬁé

casing shell is av e conmponen t to
be ar ?anged ona’c'ﬁeg‘?,%hﬂ%‘? oPrEP aF‘énd'F‘F-ﬁt%? tbacks i hand| whereby: hbebimp@or t

pl ate, which 36he&paappbst pmaaey ﬁﬁéeroﬁbes%lff e r%ﬂﬁ%ﬁ?ﬁt&@méﬁﬁm the

depgl ngogls)tegLelﬁl%te%ltg @?XSE ecog eredéqetaﬁolr f/gF?lgrra?qe t BRBRFiess
can be arrange@mﬂmm@mmm@ cffndeai datoditheesapport pLate aﬂtﬂave 35
avai | abl e tywe 4ifddti SPRGE dNHHAE L A% 129251695 bﬂgtﬁgeﬁkns due to the
rear shell of the casing extending parallel to the
support plate, said rear shell having shallow
lubgicant-collecting holes formed therein in coaxial
relationship with said mounting pins. '
20 The: mounting of a conductof plate can thus be -
- carried out approximately in the plane of the
substantially flat support plate end, in fact, directly
on said plate, .embracing in U-formation the area for the
-arrangement of the minute and hour wheels of the
25 indicating or hand mechanism and also a pot-shaped,
sunken, rotor moimting, so that the 'casing space in the
rear casing shell is available for the components of the
electronic circuit to be arranged on the conductor
plate, in or above the plane of the support plate, which
30 space 1s, in any case, present to receive gearing from
the stepplng motor rotor by way of the seconds wheel to
the third wheel. As a consequence, ‘electronic
components of relatiVely small thickness can be arranged
beneath gear wheels of larger diameter, -in order to. have
35 available the fitting spa'ce ‘inside the rear casing shell
alongside the wheel train for components to be fitted
further forwardly at the movement, without it being -



"ngside the wheel train for conponents to be fltted further forwardly at

<movenent, wthout it bei ng 5- 1 necesary for the total _

éral | height of the-mechanismto be increased for this purpose. =\ J*
-Wth - this arrangenent, the conductor plate no | onger has to" assune an
mounting functions and is able, as .a consequence, to 5 be optd m se& - as
regards - its el ectronechani cal r®&juirenments. ' The coil - connecting pins

of the $t cpdtddarPpt f6r SLREORORAT IdvaitRd 1900 iyt t&E SHEPAethAhdkA serve at
t he sarre t &Fr the fixed, cognectl n of a _conduct or p!%aqt'he g . that side
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t he assenh| ce adrivin se can te as regards its
operat i on, "'%#ﬁir {l f;o?%?’stt’s"q'b?‘f a %’r%%"ct'b’?e p?'é?%"ﬁ\?tﬂfiﬁeﬁerg?ect r oni c.
circuit anait atlselpgemé tinkd efon tthen Sitadicomneeitdon afidaacvhdattotrain, can
be conpl et Kk ef bej pg nd, after this quality
check, ngjba/t? rl?ie:d%gl&satll’a g%rgne)l eég. u?#? {T;n{{p}d?% P&@ﬁgm hf" sf’ﬁg or

casi _nglo appesiter hbe hator ,astogethels withathemmuppoartsepbaye, it is
possible, gifidd ithd OsBidB&‘%S”éﬂ tHel ddiqickiral ¢ bakh ?hﬁsonby to be

fitted after.the fitting of driving unit consisting of the support
pl at e and“’i‘?fé“e%‘iﬁuﬂﬁﬁwedpl% &heyiqondyctergpilagecontrol circuit. 30
In a manner Wwhi Clhe i S edt¥BYishatent’ €gaEdS etxl&usdﬁresryng 866ehthy, it is

expedient bouiridh RO (DRL 9168y PLe L SHTBRL! s Phe' S ERRLSboRTLI TS, heel
necharﬂ.SmpMQ:hwhsghatlstmm from, ther voaductor plate and is .
facing the rear wall of the mechanism casing facilitates -~
functional control of the assembly, since a driving
assembly which can be tested as regards its operation,
and which consists of a conductor plate with an .
20 electronic circuit and a sﬁpport plate with a stepping
motor and a wheel train, can be completely checked
before being assembled and, after this quality check,
can ‘be fitted as a complete unit into the mechanism
housing or casing.' On the other -hand, as regards
25 automated assembly, it is possible, and it is to be
preferr’ed', that the wheel train is only to be fitted
after the fitting of the driving unit consisting of the
support plate and the conductor plate with its
driv_e-control circuit. _
30- In a .n_lanner which is known as regards this
driving assembly, it is expedient to fdrm, on that side
of t_-.he' suppdrt plate remote from the wheel train, a
- rigid mounting for sleeves enclosing the hand or
indicatin'g niec_hanis_m,_ which is, at the same time, formed
35 as a hollow elongate cylindér that has an increasing
inte_rnai diameter in one piece with the support plate;
it is possible, in this case, for the smallest internal
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fitting arrangements and similar auxiliary assembly
devices, the third or change wheel is, however, mounted
on a-pin formed parallel to the mechanism axis in the
front casing shell and thus as a single gearing
component by itself in the mechanism casing. fhis is of
no critical significance as regards technical gearing
procedure, since, in any case, a coarse involute
toothing transmission is possible from the minutes wheel
pinion, by way of the third or change gear and its
pinion,to the hours wheel, as the slowest running wheels
of the wheel train, this arrangement beihg critical as
regards its noise generation in the event of any
variations in the depth of tooth engagement (as a result
of B3tresses between the éasing shells and the support
plate, caused by external strains or loads). On the
other hand, this mounting ~prdcedﬁre provides the
advantage that, for the assembly of the clock movement,
with the front casing shell opened upwardly, it is only
necessary for the hours vheel to be .inserted in the
front wall opening and the third or change wheel to be
on the front wall pin and also thereafter the minutes
tube to be inserted into the hours tube; with this



the third or change wheel to be on the front wall pin and al so

Nagr eafter the minutes tube to be inserted into the hours tube;” with this,
-<7- 1 arrangenent, these tubes lying one within the other, upon insertion
of the already nentioned driving assenbly, are.gentred by the ~
engagenent of the hollom/cylindricaﬂ-support pl at e attachnent (for a
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i s tightengitdle tHd @amenﬁs@mwahmeat%nof théeeﬁuaﬁpiéhﬂéﬂ{ €of N an 20
axially paral | g gole on, W?’ﬁ t‘x'vo Caél 2"8'1 shel |l s are screwed tight
with one FiViBsh ($RLt 189 t et ected c Fnaph e LESHySUWRPRMGY | ng bol t s
extendigg p]rattd;e hjocerreat:tonid timsseohdyctot r ptahten.with batdéey screw ng
t oget her of £ t g he, e t.hi s se of
provi di ng tg%tu\;\? o %ue%épgggg’rgg%%&g ghgxg%gnt P’al Y’@g nor e
definite fmms}ﬂgamld- and thus fitting conditions for-the driving
assenbly, than cepyeMdoonaiy fﬁﬁugqéeofa%ﬁef Buppbe ! igilatdd {pogider. of

shap-type |.atchi n% cl osures ave _heen used casi ngs consisting
of casing SIRGN Jovements casing may, ﬁeEFFGﬁ%Ya?SCF?§hH{-?|tI?eﬁl&?%ed i'n the
courselg)f iah khepeslams oFr dnéecgepaa:mi:ﬂdienjamtnmf the casing

shells, for example, for 1nspect10n purposes, bearing or -
pressure shoulders are formed on the side walls of the
casing ‘shells, between which shoulders is tightened the
adjoining marginal region of the support plate in an

‘: ssary for the hours wheel to be inserted in the 35 front wall openi ng
R

20 axially pdrallel position, when the two casing shells
are screwed tight with one another from the back of the .
rear casing shell by anchoring bolts extending in .the
aforementioned assembly direction. = The -screwing
together of the two casing shells has the advantage in -

25 this case of providing, when using a torgue-type
screwdriver, substantially more defihi_te assembly
factors, and thus fitting conditions for the driving '
assembly, than conventionally was the case for -the
fitting together of snap-type latching closures which

30 bhave been used for casings consisting of casing shells;
such snap-type connections are frequentiy damaged in the
course of an inspection for defects and then are no
lon_ger_capable' of being used, because it is not apparent
from _outside,' at least not easily, which snap-closure

35 mechanism holding the casing shells together has to be
operated for opening the casing. Furthermore, the

respect of an expert, such as perhaps a clockmaker or
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| onger capabl e of being.used, because it is not apparent from outside, s
| east not easily, which snap-closure 35 nechani sm hol ding the casing s &
t eget her has to be operated for opening the casing. Furt her nore, T
the respect of an*expert, such as perhaps a cl ocknaker or -8- an expert

cl ock d&al er, .for such a clock novenent, is inproved if the expert is able
quickly and easily to open such a timepgece entrusted to him w thout

any danger of damage, and w thout_ experinentation ‘in the 5 presence of
the custonen PRe $RRFIctFIRFHf dealer ecfPFcBch naleeknBovensBtri 38 of

battery term ndmprioved Licf t Ehe eRpaler ilsd FbISNGUEERLy! raank &éasiByi @ on
the lined side of the c nducg Elate Is_alread gtoomgfromthetgrewously
K4 e $

10 nentioned GP&® Pﬁ?‘é FCEnSCY S8 B WP
one-part battedangent aoff demdges ard uwéthouth experiiaentaftdomedibedheng

regions on the Qggguegogfpgﬁge R and initially formed battery contact
springs proj ecﬂ ng 1nto e‘r:mgﬁ <and of the battery chanber... 15

However, it is a di saayﬁntaﬁed'é\ﬁﬁpﬁ hePknch solemtieallvat conduskiagng
stress on the connectibni dfcbattebg terminhlsecphaai batiteeybehamberhas t he

It that the b | [Jo]] th duct t e.bac
Charfed o wor & APAIRIostTREK s SPERBELRANGR Hie AEnS8 HoiR doF BB8r i ng
pressure of theondactog rpEgten agaiais:teatdye knosnctfrorp| the Ipreliiogsily
reduced; in ea‘fn@n@;?ﬁeﬁt ¥.%. Fatidnts 4 sdb%“l%dort? s.d%é{@nﬁ 0gel3yi on

as a conséfuence o e contact acti ecom ng | ncr'easi ng eSs certain.
By contrast he6&& Wherpt °P§"Hé§\‘=r%1'-%er¥ m%%%(ﬁm \ﬂrtenuéeﬁuﬁtlﬁbr

devel opnent . of 1h|1Q1hnl9nEbQﬁedeéhrﬂn oeégsbﬁé Bhaftﬁes%hahﬁﬁérbblhlﬁé
support plate d havi n %1 l.i_ni.n %E ckln esta \? a‘h 2’
Shoul der i n ¢ noSGReRH, 13r8r s Bad; HESTReR patesEy FRAFR x3Peg shel
for each contaprofjectigeg dntovthehtSOmbmml et of thepbatitedyt lchamberlient|y -
formed beaping gpdRterNt Ui £08HELEGEnBAGE SwPERKLRE Iholl’ Blutiblls
' that the bending stress on the contact bridge at the
time of replacing the battery has the result that the
bearing region over the conductor plate backing becomes
chaffed or worn and damages the said backing, or that
20 contact bearing pressure of the bearing region against .
the conductor plate backing is reduced; in each case,

this results in disruptions during. operation as a
consequence of the contact action becoming increasingly
less certain. By contrast herewith, it is desirable, in
25 accordance with a further development of the invention,
with a conductor plate sustained by the support plate
and having a lining or backing, to establish a support
shoulder in the vicinity of the bearing shoulders in the
front casing shell for each contact bridge, on which
30 shoulder is supported the resiliently formed bearing
zone, when the conductor plate ‘backing is forced, in -
this region, into the front casing shell by the
tightening of the ‘'support plate when the casing shells
are screwed together. The elastic deformation thereby
35 occuring of the bearing region which, in other respects,
is fixed, ensures a high contact quality and more
especially avoids contact defects due to bending



e when the casing shells are screwed together. . The elasti.c
)rmat i on t hereby 35 occuring of the bearing region which, in other
Negpects, is fixed, ensures a high contact quality and nore -especially

-_"‘-”s region, into the front casing shell. by t he ti"ghteni ng of the support
o

avoi ds contact defects due to bending -9- 1 stresses on the ¢ont acl

bri dge when the battery i s changed=9¥hi |l e the positioning and supporting of
t he dr|V| Sliﬁn[ Kk ac H@?n s g shells

ar e- screwe toge it ext}:eaé:ttgn?§ Péo 1?% hettﬂt e%%?‘ﬁ%r t%%l nanel y,

t hat end. Cm‘anaesl-stator pI ate which is renote fromthe rotor opening, to be
gripped betwen prgjiqel i ¢hs f%&‘i@z%;hae Sﬂa' ngu%ﬁsi-tﬁn%W‘éf | gn&er eby

guaranteed is that, firstly, "the stator e accurately

posi t i oned@5iVinge aggemBly: tal‘Pe FUEhy d:ﬁé‘rﬂsngpiﬂﬁet hen nthee €] on of the
geari n§ Cc@uEely @helllst Aeevdetbwblaktgetheks $ecO8dbypediént calde 9gri pping

action bet t he casm shel 0SS tar o] stator
posi tion, %g"caqﬂ% gheppl h'go%%’frnt%?é%ﬁhgt%gq%éat g’fi)eq{bak;e%gﬁ(g by the
st at or, vmitlhttehewheﬂ@ ligveremote off rome theiclwospPrt hepeningw fbatke fromt he
rotor Ope;yoﬂ%péaarbéﬁerne'p'r%*ﬁ'e)ét%ﬁtée%gﬁeﬂﬁgstﬂéréégyﬁé‘r gepeLry of the

st eppi ng Mot or stator al S0 maKes possi rovision of a stepping 20
not or whi dfhats % ohereky 9&§rPébﬁ?@slﬁa$§Pﬂi&I i@t .cHEhes $katex

ef fi cil@nt ,orntdeh%e beﬁweT@tﬂ&dléweéoﬁﬁéﬁed)'ﬂ?ethéh b;d»td Sémpe\c:h aL s
are connecte t he .pol e- rrow,.pol e [ ic
when nagn tc}/ ﬁﬁﬁ'? % &ﬁ’éﬁ C;‘Rag%@t rﬁn’g}? %t and then

act as almqyngqtnansnﬂftheemheéastnaﬂnxwwh{ks secbndlygcldual ok st epping

P R 0 v v e s i S
of the st RHSHH ﬁiéﬂﬂ?ﬁe thecs38ta%e POBiLioner basasise M y, even
only Qse &meﬂddhnteractlng torque to be taken up by the stator, : :

with éhe_long lever arm of the reach of the stator plate

from the rotor opening, can be reliably prevented. .

This particular geometry of the stepping motor

etapor also makes possible the provision of a stepping

20 motor which is economical as regards material and which

is highly efficient; this is because a one-layer stator

plate whose U-shaped arms are connected by the
'pole-shoes of narrow pole-shoe bridges which, - when

magnetised, quickly reach -their magnetic saturation

25 point and then act as air gaps, is sufficient (as is

known per se for such clock stepping motors) always to-

achieve the optium rotor opening geometry without any

requirements. as regards adjustment; in addition, ' the

long U-shaped arms of the stator plate make possible the

30 use of two or, preferably, even only one axially

elongated coil with a thin layer of windings. Because

now also the outer coil ﬁindings contribute more

strongly to the magnetisatioﬁ of the stater plate than

is the case with axially shorter coils with a thicker

35 winding layer, this extended or elongated stepping motor

stator produces a particularly high efficiency with an

exceptionally small overall height in the direction of



&

elongated coil with a thi n layer of wi ndings. Because now al so the out
coil* wi ndings contribute.nore strongly to the magnetisation of the stator ;'.
pl:ate than is the case W|th axially shorter coils with a thicker 35 Vo
wi yrdi ng | ayer, this ext ended or el ongat ed stepping notor stator produces a
partico¥arly high efficiency with an eXé@'pt lonally-small overall height in

the direct |10nthfe rotéﬁ akisl haHaH Oisaxds, shidt drardsver®ely t 6ANIRY sel y

scparati on | oifhEedtAeBocRt \ JPpIthn S EmBher i EhAtam ALBH= anf R Phe Mete ends
of 5 the U—shamexsmgrmepfaralueost jobntpl nespest bwekyli ent |l y effect ed by a

yoke-like plate whiChyles ﬁ%etqst anlfgguﬁra?%p%g offSeik [ 54 te?x svaﬁh a

| ow rragnet i c resist ance in netic circul

di mensi onal5 sttdsi | ¥rghaped harmsataf bhet staterasplateal; ipn egmetdéemtlm very.

thin pole shoefltréeiees b%hcyokaaakéoaieaeemfen i $ werddd iore dto ighani cal
def ormat i on. tp(r)& n%_cordance W é’? °F ther devel opnent, of the invention, for

a stepping mo 2vi2fig2a T SPH f*"h 2 Low magngtic (qpgistance in
advant ageous| {thesestatowtplatdi magdstic, cincuétaap&ehigdnprﬂirmmnanaa hoI | ow

cyl i ndri cal tH e %Jf’% té@tdéoélﬂﬁtéf’é‘ HQ%%{’&&’{ OPh0g

he
boss of the steppi tor rotor g IS asse s al sé capa Ie of
bei ng aut 3fat él?rYb iins ppdes shpabbridges rvaich haas i %Pftﬁ%n%ulad'leng of

the rotor 20 gan¥i®dvieOdst ReEhRhiLalt dePOPRatib®, @ fracture- sensltlve
hol |l ow rotor cylinder. Having re arol Od*) ctical 1rqggﬁ*'rements

desirable to be abl e %o ASHAE ek a °P‘H%“’6vh8§l tﬁeal n.
This is becauiemetnmsnt,heﬂdzbyap@:.&pbh.egZ!iloﬁ‘drr haweidgingds ¢ indjlesxtliayerhour s

and mput es ! Seitcihabte? £EELY. O haanciedibRe Ide WIS G hands [ 1

front of the or romt e rear y heans o etting
spi ndl e - 1&nd itso r §pTasexampléancuprorted #pans dyalkpwayhundgzssﬂ time -

is reached. m@untiifgt B® frame that is injection-moulded onto the hub
) or boss of the stepping motor rotor pinion; this )

assembly is also capable of being automated, but is less

liable to error than is a direct moulding of the rotor

i&

20 -pinion together with its boss into a fracture-sensitive
hollow rotor cylinder.

Having regard to practical requirements, it is
desirable to be able to switch off the driving means of
the wheel train. This is because it is thereby possible

'25 for the hands indicating hours and miﬂutes to be set to
a certain time - by directly engaging the hands in front

.0f the dial or from the rear of the mechanism, by-meané

of a setting spindle - and to release the hand-driving .
means again when this set time is reached. Within the

~ 30 scope of the present invention, provision is made for
this purpose to dispense with the hitherto usual
construction of an electromechanical circuit-breaking
contact in the train for triggering the stepping motor
from the drive-control circuit; this is because the

35 construction of such a switch usually requires two
additional connecting pins in the electronic

clock-switching circuit and  consequently larger



" scope of the present invention, pravision is nade.for this purpose to
dpense with the hitherto usual construction of an el ectronechani cal )
é&j ui t-breaking contact in the train for triggering the stepping notor \*
rémthe drive-control circuit; this is because the 35 ‘construction _of
such a switch wusually reQuires two additional connecti ng. plhs
I n t he el ectronic clock-switchi-Ad= circuit and consequent |y

larger ; gl meHd TN to%&*lgarem%u' tin | da@feidd ONthbNSHAIE CoPr

resi stant contact pat evel oped for this pur pose, on the conductor -
plate i s F&fhStaRd conkast, patdn tehde Jdavgloped, £ok Fhifm RIRTP9$8 i ng of the

conduct or g ahe Idarfau‘étbliepuwepueceeﬁastmee bovaigrupepes é@dtf@
reqU| rement concerni ng

b th '
't che op EXRETR VR r eI s FaEhI08 PR tAS, FORREERE PIALY WPt | o made
for a Ist diiengtimepikede b&smg),vlliedzngl regasdppor tths arequimeméntreans

serves at ddie | ERelOpas: E1dML énqc@asglagm onggletgny for a
| ocking latch wh - manug y acces |b e throu arowal T of the
casi ng by mwe&%m dnembesy t | $epjeadgfehi® AErARIKMORE posi ti on of

the | atch grdvifid dredlgh nﬁﬁeOII%rV\'ﬁeihtbhi\hQ méﬂﬁéméé‘gsé’uifdvﬂied hen seconds
wheel , so .15 that, des&ae an‘%/h Liht er trlggerl ng e steptgi not or
fromthe dMhe SHRRARLIPHATRY i Thich Jpeans AGIVeRqEF Hhe t he hand
mechardilsmas mnat inoantxbngednd)ras i a |pz>amdmpaettarﬁ fbnt a tlockimg | onger

,EOSS' bl e 1290 dr GricEP R %%ess%.\ﬂltecQ%q fh q!h%Ct{] dat?! a1 20

ecause in. any case no r useq e storage of such
| ar ge cl osinditie masing mﬁattshe:ﬂ yspéxarn;éker r-ecpqsattweistcmgmsm the
-usual p[ Oqﬂijlgrftéﬁ 1‘tUrr].tlJ1h s:.t:.%hoﬁkwéhe la‘EEEhﬂi“ %l:i@ ?(e%chSOf Tége current
consunption w e i ndi ca chani sm e i's

appr oxi ma8FleqEER iR a@ﬁ'FP@HP s‘%ﬁpl"‘s&n RAEIMP n¥PREL 0 at i on and

thus H#fs rahatel edespbte ianyl ufucthen ttltéggbﬁ:dngl wef | ithe odtépmidmpttery.
Since th%oft%rf ?:‘&% t%%S%@ikrlé-cSBﬂ%it 8irfhitd SHLSL Y1/ 'i’orf&é?zt support

pl ate and I'at conduc
any advance of the hand mechanism. In this connection,

it is not important that it is no longer possible for
the stepping motor to be switched off electrically,
20 because in, any case no driving battery is used during
the storage of such large clockwork mechanisms of the
type referred to - in contrast to the usual procedures
with small = clockwork mechanisms. The current
consumption with the hand or ‘indicator mechanism blocked
25 1is approximately equal to the current consumption during
normal operation and thus has no deleterious influence

on the effective life of the battery. '
Since the drivi.ng assembly consists. of a.
substantially flat support plate and of a flat conductor.
30 plate which adjoins the latter and is possibly slightly
offset with respect to the plane thereof, it is also
possible, aéc’:ording to a further development of the
invention, for the function of the conductor plate (as a
carrier of components and as an electrical connecting
35 means betwen the connections of said components) to be
combined with the support plate., For this purpose, and
in a manner which is known per se, a metallic conductor



?:0 pl ate which adjoins the latter and is possibly slightly offset with
respect to the plane thereof it is also possible, according to a further

carfier--of conpoments and as an electrical connecting 35 neans betwen the
connectwons of said conponents) to be conbined with the support plate. For
this purpose, and in a manner which is<kpown per se, a netallic conductor

-12- 1 fr t WO vi.-n pQ, t necti on
and al so fOr r%{:gﬁl ni 8§ "PF5 g{j"tgﬂ b%gﬁnjgé %‘l[ﬁlaceagl %h% %Dul di ng
of the supporthﬂmloaltendatalm y,£can mlcaageaaéuppm;dpmt ecan keed, 5
whi ch_support 453t ich-bATEaad WELR Sthé Abhyufdifpdide P! gt of

tracks. In both“cases, the production and f1Xxing a sSeparate

conductor pl é’t]@telieéé-ﬁéé’néwrﬁ?é?el 9%913%#9%11%@%% Rifre e Ysedy

noul di ng of avﬁﬂl&@uc‘swpofrrta@atenesatisz@vmm wiltthC QUIRGAY teaémmgsupport
pl ate bearing _zan

possi bl e at t P& %ﬁg FPRS“FB%EP%%% B Oﬂ’aoéggh p%+%t edaﬁfoﬁ?’oqlﬁl}? i%d al so

recesses for taind elfe-ettlrnarreolfamacalsep@m | cm:mduqmrch pahae:e alhm'onm‘s
assi stance ‘?:romlptl'&%elHP%Upb%wGusOf WikR }he G 18

t hereon togethe héir electrical connectl ns and W t an even nor e

greatly reducdd CORRAVGEPr FEABA: zone ALIIAING, oF cpRraectedcitandhenent .
Further fe8turdifppdid Fletrel IERTiNg (Fthd NNt W DEN 26nai Ebrhataeaabenta from

the foll ow ng desgription of t pr ef r.ed consiruction exa s for
‘sol ving the pRHK "&%dac,sd’(ﬂp(? ﬁgp\?@ ﬁnv‘(&t?%ﬁsl s%tbg}‘ﬁ M an
enl arged scal e&d neshabldiahi r‘sﬁaped].erdmlgesFi gude thes mkearand ewlso a

cl ock movement,g ﬁtsQeQS S RRRT & 5 Onﬂlﬁidqf@épvﬁgnng P@?S W%f%hbut

section, to an en ed scal e,
with the rear assi ﬁésghe’Pf- faqq@q}:ance for the positioning of the

15 components to be welded thereon together with their
' electrical connections and with an even more Jgreatly
reduced overall height ‘(thickness) of the clock
movement. | .
" Further features and advantages of the invention
20 will be apparent from the following description of two
preferred constructional examples for solving the
problem according to the invention, these being shown to
an enlarged scale in the drawings, wherein:-
Figure 1 is a rear view of a clock movement Wlth
25 its rear casing shell removed, _
Figure 2 is a aection, to an enlarged scale,
 taken on the line II-II in Figure 1, but with the rear
casing shell fitted, ' _ _
- Pigure 3 is a partiai section to a further
30 enlarged scale, taken on the line III-III in Figure 1,
Figure 4 is a section to the same scale as Figure
3, taken on the line IV-IV in Figure 1, in this case
with the rear casing shell fitted, and
' Figure 5 'is an elevational view of a driving
35 assembly, which here is only equipped with a motor
stator and with electronic structural elements, but as a
modification of what is represented according to Figure

~

devel opnent of the invention, for the function of the conductor plate (as &

"
o



.- .Figure 3 is a° partial section to a further 30 enlarged scale,
Laken on the line Ill1-11l in Figure 1, Figure 4 is a section to the same
¢onl e as Figure 3, taken on the line IV-IVin Figure 1, in this case vvith.,,a'

t’he rear casing shell fitted, and Figure 5 is an elevatfonal® view of
gfiving 35 assenbly, which here is only equipped with a potor® stator

and with electronic structural el eT‘r%:’ths, but as a nodification of what is
r epr esent el A8cAPNAEFICEiN Having condpston tracks whichsare) PEIRkEIGE/i ng

conduct or §prgka oM)i £t ar Gonduttireglate mcdmee tts‘eosup@oearpijacépr plate
nmoul ded onto thg support, plate. Thro doc t hat side of the
cl ock novenent I"CH, tnt&ﬁe%ﬂ?‘gef}#' é%?rﬁﬂ'ﬂ?e et Y‘?“BP% enpl oyed,
has its 5 wh:ahhal:.rf ahém;feaoﬂaetimbiewéntmmnces enplmdslmretb as being

t he "f ont ;8 £a %ﬁﬁ d hSorQQ&éi:@P e inter- ..
pr et ed accor #ﬂﬁ.ﬁq{serrl ng t?) g av#ngs Ai %%\gﬁt 1 conprises
a two- sheff@&sﬂ?g teR" ohitbR, myvementygpd the dement shauld e datesry shel | 10

2 - fittedpmitel é&&rg_g-{@_nents of the functional nmechanism- is illustrated
in elevation,. éﬁel‘g istg_garatlon gaﬁﬂeo%ﬁ urfae3 Fitted into the
front casing sh % 8 iR 8 BRESPS12 J9RDr i ses,
essenti al Ishela. caipgprdf plh:ame in Flhgh:endi \dnﬂ.yttlesfﬁotmectsang@hdmt or plate 7
that i [ f | 6 and

faci ngﬁt he Q Mgl'tﬁ{e) supp- pI atgﬂ% I's dr sposeﬁ%‘%ﬁoi\?&mtel y in the
parting | mbllstmtesihen e&evatgoshc,flamq dte sppagatdor gapendcayrfase Hbove it

i .e. facing thep{133aWBftd @S iERshtSBading9shedl ?&Ee@‘&ﬂvﬁbe%é}ﬂlﬁ@ or stat or
10 projectin be on one edge of the. s ort plate 5 and_a _stepping 20 :

nmot or roto 2| @ BHEZ - ting of
an inter nedn:amemwﬁeédermﬁuetorlawre Venaalny:.s neén rfacey dlx_%posedseconds wheel

oy thd sachieh B & cpbind Mafk $A1E% pf salif ol gt ®milhigd- ¢ 1 L2,

al so in 25ort pdats Seis |thte&nngtt§hwmg Iipe Qeloéctheonr c
conponent ScddingOshedlls eds@étlﬁ. ' &P cafilel Odbove '2Y1 1.4, Ofaéﬁ‘@ the
ti me- proportional dr}i.r\llglrs] 11 9 he V\/neel gescggp%sén;é%r s%t&e%%rds whi ch
conponents
pro:]ectmg beyond one edge of the support plate 5and a stepp:.ng
20 motor rotor 11, as well as a couplete wheel mecham.sm 12, cons;s- -
ting of an intermediate wheel or idler 13 dnven by the rotor 11, a
seconds wheel 14 driven by the wheel 13 and a so-called third wheel -
15a, which is driven by the seconds wheel 14. _

Arranged on the conductor plate 7, that is to say, also in

25 the direction of the rear casing shell 9, are electronic components
15 for an electronic drive-control circuit for the tixge—proportional
driving of the wheel mechanism 12, as regards which components 15
there may be an integrated circuit and a vibrating quartz and,
possibly, also an adjustriEnt member for adjustment of the time-

30 maintaining vibration frequency of said quartz. '

Provided at thebottom:.nthearrangenent as shown in the -
drawings, i.e. towards the inside of the cas:l.ng front wall 6 and in
front of the support plate 5, and as w:Lll be more particularly
apparent from Figure 3 in association with Figure 4, is the hand

'35 mechanism 16.

-




there may be an integrated ci rcwt and a vibrating quartz and, possibly, ‘f?/
al so an adj ustnent nenber for adjustnent of the tine- 30 nmaintaining 1
Lr/ratlon frequency of sald quartz. Provided at the bottomin the ‘1_;:
angenent as shown-in the drawi ngs, i.e. towards the inside of the casing
front wall 6 and in front of the support plate 5 and as will be nore -
particul arly apparent fromFigure 3 i 133ssociation with Fi gure 4, is the

hand 35 nechanjsm 16. 14- 1 Thi s mechani sm 16 co SI st S (M nut es
Wheel 17, "bii BhLs SReRARkyLE, CaRSis bt HrRURNRS ciesti by HPEHRN ¢ ne

support p| ateid apivehi oy d nthisdtwheelddries aa:he:ngm@mg ﬂ.ﬁxou@hch

d h wh 5.b f he

gre;\r/?flgagha?%o g%?%%ﬁmﬁ?’ﬁéﬁec%a#&;%&%e "hour seef%fb ]Tor %(girpl e,
formed in onechange geal kP howhichedlrives tabe mraswheshafaﬂ,f othis
acconodat i ng B&M%n&w%ﬁg@m the @r’i%.ﬂ% MeaéaHnEaéhiPﬁnsfi 5hereon

a mnutes Tube, 2 tiaon of frlctlon coupl ing, the said tube

22 preferabl ycl:%ﬁ’ z‘?‘ﬂb %ﬁcqac"slsl“%ee'r@ﬁdh&uﬁr ¥herdd 2Buifr n§OB3e¥3PP%e i xi ng
of the ninutefo in cene-ipigae 4911‘-HI'MI hosgndleeye opl &ube 2lsas amde

flat and su t I oV t

mar gi nal receggagg f?%)\/\%?d&g tter lﬁnlgztilrfbgraggs #’grggggkl Ehgh%ﬁ%?%%% casi ng
shel'l 2, whi cWheelt d7 thas céﬁaméﬂorthﬁraﬁ@ 7aemimates | hubef @2w i witiat

regi on bejy ndrubiabion ' SUPPPIGt Rt %o'%p(l'in‘gh' Céhéf 64/ Ngflet Nga wheel

mechani sm12 and_the rotor 11 of the step 20 _serving . as an

el ect r omechanPESferably cFREFYiRG Aty I’résdrqo\ﬁenf'ﬁ? a herofikled nﬁBﬁ‘&?ﬂi‘%m 12.
The conduct or2pl 6 thé Sf P dfethemibtels Wand @8ekhBigtirdespf the plate

Formed on the plate B ot PIRTEIE ¢ nbDR Sondtit| edfat E2at s pifdecd by
means of posisubstantimily pectandular, bebr isagaovitded widh 28 ﬁndqed -on
a cl anpi s Phirg2fal (Fecads 24) - towaﬁib f0gh ttopp! cnaﬂ&éﬂz@fa@ﬁéaon Is
al so provided, by Ins 29, -whigch serve
the front casing shell 2, which latter the conductor
plate 7 embraces in U-form in that region behind which
is the support plate 5 on which are mounted the wheel
mechanism 12 and the rotor 11 of the stepping motor
20 serving as an electromechanical converter:  for. the
driving of the wheel mechanism 12. The conductor plate
7 is supported non-positively on that side of the plate
5 facing the casing front wall 6 by means of clamping
" pins 26 which are formed on the plate and onto which the
25 conducting plate 7 is pressed by means of positioning
bores 27 until it bears against a stop 28 formed on a
clamping pin 26 (Figure 2). . An additional, tight
connection is also provided by pins 29, which serve at
the -same time as coil-connecting pins for the winding
30 ends of a stator coil 30 of the stepping motor. These
pins 29 are injected into the synthetic plastics coil
bo&y 3l and project, as do the components 15 fixed on
the conducting plate 7, through conductor plate bores
32, so as to be soldered onto fhe conductor track
35 baéking or lining (see Figures 1 and 4).
The stator coil 30 is held by a stator plate 34,

without the coil 30 or its coil body 31 bearing on the



.the -sane tinme as coi'l -connecting pins for the winding 30 ends of a stator
.cQi | 30 of the stepping notor. These pins 29 are injected into the _
% thetic plastics ceil body 31 and project, as do the conponents 15 fi xegd/*
on' t he conducting plate 7, through conductor plate bores 32,7 so as _to be
soldered onto the conductor track 35 backing or lining (see.Figures 1
and 4). The stator coil 30 is held_hy _a stator plate 34, wthout the coil
30 or its coil body 31 bearing on thé -15- 1 conductor plate 7. Wat is
her eby Iasaendhdtor (platehe’ di n¥hat ohal hesebranssuref tise Emkiuther plate 7

itself, orgijaerRiidngll YAleFatResdlof! e i dBhdictit BLd¥EsFedesaL S, t he

cl anpi ng pins 26, have no influence on the size 5 accurac getween a rotor
openi ng 3®HRs§eRlY Haleranceseatethe time: ALt PeHRI PTERRRxPRIRIed st at or
pl ate 34 aiid | elatyihde plnepo26, phave Sho prinfildedcei tdn r ehesseszé4,

determ ning the direction of ¢ [ a 40t | | nQ. ' arecéss
in the 3u oq"iraﬁyat.%e%",'eea'hd;t ﬁggggogg ﬁgirggﬁoPes,. 2 esﬁgéneghg‘g?ggﬁ mass

product i orgeametir¥entirnathahd endprafiuthe| extended statbs wlahs nddnotor is
assured ascarrie@dsgpcthe suppbet’ plateud blprdwidde with NPesbgHPE Ng noOt OF,

due to a fjxed est abl i sh spaci ng .bet n_the rotor unting 36 and.the
rotor 15 %{;’enﬁg%ﬁe %nln?:uﬁgﬁe%?’nﬁe&%lf’ﬁogpﬁ?gag{%s33306 FREO%t at or
pl ate 34 mountting @&dmasyecess inhthe sappost| pldeéi 8¢ andtbgatrotor

' [ h ' ' | h brid
36 andtty, Shetone, (MOl ChkEHahPREN, Phalh CHRIURBEY PRl T 507
it consequddentiaal @nd repraducibie storguefofothet $tepping amotor - A

posi tionings sidiredYas’ 8" Wihsettletlce) J¥2rdld eleytddudiird %8{'%%”“'[ ing 36

on the supporting fl ate, 5 positively engages. in -adooa t1onjng 40, which
i s formed %dj 5BENtSEIRPINS oPOERENI MRS TR 2 hdixedly: oaetahliskedhat region
of the staipicinigt belweshi thdegbsot! alountiide 3§ppid Rhat erdtor

P e 0" Send g 36, PO AL ALY,  BRo8l 2bA1eP dlles® 9" defCeidPPOr
stator plate 34 which encompass and thus partially
define the rotor opening 35 are firmly connected
together by continuous pole shoe bridge 38 and a split
pole shoe bridge 38', the bridge 38 being so thin that.

20 it consequently quickly reaches the Staée of maghetic
saturation. A positioning stud 39 formed axially
parallel with the rotor mounting 36 on the supporting
plate 5 positively engages 'in a positioning eye 40,
which is formed adjacent the rotor opening 35 at the -

25 front end of that region of the stator plate 34 which
bears flat on the support plate 5. Furthermore, for the
positioning of the stator plate 34 on the support plate
5, a slot 41 is formed in that -regidn of the stator 10
which is diametrically opposite with respect to the

30 positioning eye 40 and the rotor opening 35, in which
region is non-fixedly ° engaged an additional positioning
bolt or pin 42 formed on the support plate 5. '

By means of the two pole=-shoe bridge‘é’ 38 and 38°',
which are surrounded by the rotor opening 35 and by

35 1lateral, arcuate rimming cut-outs 43 between the pole
shoes 37, two relatively long arms or sides 44 of the

single-layer stator plate 34 are connected in one piece
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5 a slot 41 is forned.in that region of the stator 10 which is g,
dianetrically opposite with respect to the 30 positioning eye 40 and the=
rQt or opening 35, in which region is non-fixedly engaged an additi onal g
positioning bolt:or pin 42 formed on the support plate 5. By neans of the

t wo* poi®&- shoe bridges 38 and 38', which are surrounded by the rotor opening
-35 and by 35 lateral, arcuate rinm ng eg=~outs 43 between the pole shoes

37, t | at d 44 f ot le-1 | at
34 are_conrloct UPYeRTIS Y ofe on) S5ehass and vafe o i Bt eafiedi . ©
fact, stanped autt framnma single metal shext. Adjoiming thet imwardly
di d h felh
| sposed one o 41 ddCohECEES Lhed wi QU Is6F of: Tutl BRI 5C e

U-shaped arns ecting recess 'a narr ow

s a rect agg@
armintersti celellwthm% ofc 5’$Mk@s agms Adwm vvi-ﬁt 1R f peckanFHEar

di st ance, f?er@aéﬂeéﬁlng\wé&s@nxs [ Ud N na@towt h&nrmm@étgtiwl d
| i nes at the ‘ﬂ%ace t end of hﬁpstat or coil, 30 i.s her

ffect
prevent ed, witHdut YhiSR 58Ce8S APoFGRYCRE e e%’f%ngllﬂghggf’gc?h\(; éﬁtand by
way of t he r otd¥stangd ng a®5. aTheesbreief ohidie asyl betiprsl afld thence

al so of the V"'xﬁﬁ’#ﬂ@%e Stf@létﬂﬂés cgt ! tRE a&g%@%@x'efﬁﬁt LYY e | gEgeoAs the

i nternal width ator arminterstic Consequent |y, the w ndi ng

or 15 coil |aye®ih730¢ IFh@e;?Fate(;rfeG&lWeéG @F avantieghg withowodpasaade sl | -
0 rel ati oy t OthiGudienaie ctEr¥lapidhaiegl polehsabe b7 aARaby DigY | GEStn@ good

el ectomagnetic_efficienc aus, a snall ng_of., the 1 ndi vi dual
turns of the ctPY°% e"?%ﬁ’?%h—ﬂ yae{ e c%’ﬁm?ﬁﬁ’é ‘?ﬁaﬁ%fe otk FfYf &J

U shaped ar ns Hengemsailsg tdrﬁerehbr owipdiayl b€ncehenseatori emnlstepplm :
not or. . Servin 1{3918?6 T f I

passi ng througﬂsﬁe J{s}{% %ate%?g 8 t%so ggrﬁré% n‘ihC abof'l ty in
order to mai nt&¥EIHAIH JsR:‘%ﬁFr%FeEFQ cﬁﬁsrl zec%ﬂsQQf@%‘t]étoort® W#PQHES regi on of:
the rotor @penteil 3payés avycafe shepstabbat eodd, Iiew tﬁearlroa@geébmove

the two rearwa,éd fsfelgr rgmoa.rll ePne fagmn to the length 48 of the
coil, which in total provides a good electomagnetic
efficiency, because of a small spacing of the individual °
turns of the coil relatively to the coil core in the
20 form of the U-shaped arms 44 passing therethrough and
hence an efficient stepping motor.
Serving for the magnetic return of the magnetic
~ lines of force passing through the stator plate 34, and
also the mechanical stability in order to maintain the
25 accuracy to size of the stator 10 in the region of the
rotor opening 35, is a yoke-shaped plate 49, which is
arrangéd above the two rearward, free arm or leg ends 50
- for example, in the form of a Laser welded connection.
- ' Used for the permanent magnet rotor 11 of the
30 stepping motor is a thick-walled hollow cylinder. To
avoid the conventional construction of a rotor, there is
- advantageously no injection of a synthetic plastics boss
with a pinion~ into the hollow cylindrical rotor
permanent magnet, since <connected .with this was
35 considerable mechanical radial stressing of the hollow
cylinder at the time of injection and with the cooling

of the synthetic plastics member. 1Instead, the rotor 11
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{f0r exanple, in theformof a Laser welded connection. - Used for the -
Xmanent magnet rotor 11 of the 30 stepping motor i.s a thick-walled

i)l ow cyl i nder. To-avoi d the conventional construction of a rotor, therv-
advant ageously no injection of a synthetic plastics boss with a pi.nion
into the hollow cylindrical rotor permanent nmagnet, si nce, com¥ected
with this "was 35 considerabl e nechdidrcal radial stressing of the hol ow
clyl I ?dea arcotnfsastt:srr%fofa I rBl%‘stt':L(a[& %Qu‘ﬂnt h.ut hﬁt@p%l High ?;rt < get ¢
pl asticS ne ns r.otor - consists o p stics
pi ni on 51 W"‘l"ﬁ-d&dhul} re0iss asl | o%bsrﬁﬁqa?ﬂﬁfl arRF a Bateztharad or

pl at e- shaptfd.tftumgl rer oh?h@éﬂGB?FEJr?Td&Cbm%mg ythég£e6psf | I iin ﬂfﬁ’@ form o:‘ I
aprOJectl neireling col Lar, f1ange wit cling fitting wa
on the rim qﬁesa F53 r?g: 19 Rody sREFCLing, 99 nﬁrfd}qec ”?1 r manent
magnet 54 |a51 felnﬁeGChMr fdt&ipe wadiduon ngmalld.y \ﬂirt thdree itk ifrce or i s,
for exanpl @r afbiduA0ePy Siyhﬁlft’:m‘iﬁafgchﬁ p@%m‘éﬂnlehtb?nagqﬁq:r% fromthe

section view ipn Figure positioning Of ..the  stepping motor in
the cl ockwdfk ‘{l@%erfgm'srﬂ%f j Xannien cftuck, 1aﬂ}ywa‘9“3? PRe Sfshort plate

5 and, sec@adiey, ofoeis\eeﬁofhextmpléasaﬂgaahable&uad&d s&ﬁ@l?rlplfﬁshﬁé& in the
pl ane of t 1 I4N I Qi nt an aral,lel_thereto. For
i, R ?a@% d’f’é’d LEY ke FAEUE by reans

t hi s purpose, Sode tar Merits
of thelpok@*shaped plate 49 and Whl ch form part of that region of the

stator plate 34 ppgie 6§gti$ﬂwhoffhe ematBEe £ Riped. as 20

I
w il be apparent fro ILgure 1, ent e froe'ttppq rear casing s eIIs 2/ 9

are assenlLogkw \H@é’ﬁ’a‘&smsd’ppb?t effectedi of izstdy ot Hey awp¥c@ft i nside : -
wal | of thehfer OQﬁppestnngEdl 52 and, s §ysUrid1¥,0j ggi;wegﬁ 5¢nd | Riocated in

casing sherhedhey BELE) 209 (| HortddsBRURL Dia (RhEC diane Mok o dissi T e onc
regi onlsf cp8isgatparting 11ne or joint 8 and parallel thereto.
For this purpose, those arm ends 50 which are connected -
to one another by means of the yoke-shaped plate 49 and
which form part of that region of the stator plate 34
projecting through the support plate 5 are gripped, as
20 will be apparenp from.Figure l, when the front and rear
casing shells 2/9 are assembled, between a support
projection 55 on the adjacent inside wall of the. front
casing shell 2 and.shpport projections 56 (indicated in
broken lines in Figure 1) on the corrsponding inside
25 wall of the rear casing shell 9; the support plate 5, on
which is secured the opposite end region of the stator
plate arm 44 with the pole shoes 37 embracing the rotor
11, lies parallel to this supporting direction and thus
in axially parallel relationship with the mechanism axis
30 between supporting shoulders 57 and pressure-applying
~ shoulders 58. These shoulders 57/58 (Figure 4) are
tightened in relation to one another by ahchoring screws
or bolts 59, which serve at the same time for screwing
the rear casing shell 9 onto the front casing shell 2.
35 For a distortion-freg installation of the support plate
5 with a stepping motor fixed thereon, slots 60 are
formed in the margin of the support plate, which'slots



plate arm44 with the poié'shoes 37 enbracing the rotor 11, lies paral
to this supporting directi-on and thus in axially parallel relationship
the mechani smaxis 30 between supporting shoul ders 57 and
‘pMEssure- appl yi ng shoeul ders  58. These shoulders 57/58 (Figure 4) are
tightewed in relation to one another by anchoring screws or bolts 59, which
serve at the sane tine for screwing the rear casing.shell 9 onto the front
casing shell 2. 35 For a distortionffrTiﬁﬂ'nstaLIaIion of the support plate

fhwi th a S?ep?hqsgeotiw ti-igrﬁi.»'l d&%oiﬂﬂ,aﬁbﬁﬁﬁ &0 c%r:]tqaa‘xor?pdpkajébeiﬂ@f gi |n| of
e suppor ate ich slofs . engage in L aped, f orm agoupgd.a col | ar
61 < pr of bot | nooBLPABEHY S EroBEEn s uRAEF Eg SReBI AT 5T b LR Bhif
collar, at theollag,ochtashenbinef rassambling thlel sadifg shelhacRkg®ing
bolts 59 for oW =1 LQ0eh N 5 quh @e E QU Fi gure
4) . During tgﬁge%gﬁ?ég#é .ggmt:ﬂesgurfgggté dplwgﬁ: g ggh’? oggéﬁyrwwlg? etéﬁg

st eppi ng Bt ofrepBihded (Rigurs i hanhfigca d)dhere is also effected the

el econmechani cal contpating ehikheaiyidnihgoeneathet Bappordugiite! gje 7 10

P
Whi oh ehanber CERe B ° Wi EAnCER BedpBig e ;BErageh”ishe BUBERSD
plate 5. Thebellpr RAgs Shexee ifsoradkad i of Sected ethevedhcamechanicabri dge
S anaen L EBACEEag“os! e OBFGEIHy el Rt Bl tLothuodld UEad el 10
into the BAttWithcHaiary,5corEarkg springs af2uapProingting cdntact thering
62, while thebgppéfy! enanBep 25 e whithaGhaibeidextends antty efrand
extends at an_angle to i djs fitted 20 wth posi tioping * 65, by
means of whi cﬁafg'égcgﬁlfé'tét ai;r?iiﬁgg% ?stéﬁsﬁ“‘p@?&% aatepogt 66 ﬁ%??red in
the front ca§Spginghe62 are oformed irf rane piexie wiphralbehtaeb bt hége
TESTar B i 8308080S ORI, GOREL o9, g ohl bl Aofifole
supporti n§5shbuidee $3 theindearrgngedi MLg t ARes fIGe t Wl ht of5 the -
front casing shell 2 and projecting into the battery
chamber_25 serving as the actual battery contact spring
62, while the opposite end of the contact bridge 63 is
bent over and extends at an angle to it and is fitted
20 with a positioning lug 65, by means of which the contact
bridge 63 is positioned on a post 66 formed in the front
casing shell 2 on its front wall parallel to the -
mechanism axis of the clock movement. Formed on this
post 66 are the collar 61 for the positioning of the
25 support plate 5, behind it the supporting shoulder 57
for the tightening of the support plate 5 and
therebehind an additional suppotting shoulder 67, on
which bears the positioning lug 65 of the contact bridge °
63.  The annular marginal regibn surrounding the
30 positioning lug 65 is arched upwardly, in order to servé
as a resilient bearing zone 64 for the backing beneath

the conductor plate 7, which is pressed by means of a
support'projectién 683, formed beneath the support plate
5, with the clamping of the said plate between the
35 casing shells 2/9, against the bearihg zone 64, in order
to produce the electrical connectibn from the associated
battery terminal to the conductor track formation on the




Y. tioning lug 65 of the contact bridge 63. The .annul ar margi nal
@gl on  surroundi ng the 30 positioning lug 65 is arched upwardly, in ordQJa

: ._r'eb”'ehi nd an additional supporting shoul der 67, on which bears the

¥ serve-as a resilient bearing zone 64 for the backing beneath the
conductor plate 7, which is pressed 3,‘)6 means of a support projecfion BBa,
formed beneath the support plate 5, "W’fh the clanping of the said plate
bet ween _t hecotdwetson 1At Iuac?&/ﬁ.g agai nst the bearing zone 64, in order to

oduce t he el ectrj cal cnn Cct f.ram l.at ed. bat mnal to
_ItOLe gonductor trar sﬁdsr fl(fﬁmﬁ ﬁé‘g fog%goii‘ 8%8?5!11’% ﬁexga ng. As is
shown fromfiitting exfoithe mqrm pdatef S5t betweeni bheoftashngsshebis plate 5
petween  hep sk iten SBBhtacei g o RN 86haRGLSE DharaOHUiH, PoA! @
backi ng or l'ining, oC vement 1 1s-. eS|gn e purpose of
bei ng cappl EitkPpDy thes @lackh mevemeathandsnderdansth £or Fh@opvhm%rwar dly

opened fTordf amsiiny coiplletdty aAnsertisar bEOEhéf hhhe ﬂéeuaagsxaswnbl y 4,
whi ch can b.e L\'rkg%e befo ehand, tﬁ/\e r]:[t e casg&&ﬁ[e,% 'b‘% 10 during
the assenbl}Prhertniter Y, Rf §an r&t¥?on, al so
as regards iﬁ&entrnnﬂ:nin bheth@rtﬂ%ﬂgVWEséeMBwy n4}2 wniehtheadrlueng
assenbly 4 be Levi 'Y aml

this connecé[qu?bﬁ %&Jz%%%ﬁx&,ng%%ﬁﬁﬁﬁ ﬁ§§ e%%% ‘? ?ﬁje%% f%ctlon of a
nount i ng f Sunting tehe @ssemblyn shexmes -owighan gglfgymtf\ettmg eandei ng

fitted on tfovntling ditre@tilond’ laqrso( SQerElgE!HQ the mgéPtiénf&f”ﬁS’eO” the
ot her s of the_ gear eel train 12

I nsi de of the front rin
and of the 988 YR %BFEHEG re"*t'd’r n’élbe2§rélf’g@€t pesesPlynd rdgl, as
regards thedmurabheady 20been t lpresipusly pl tdsefted. As aInonsggidnce,

since the Gasg S ﬁ;ﬁ@ ;3208 Egﬁzgﬁcgﬁa?%”}dﬁago&gﬂﬁzé‘é‘%ymﬂ{%t ons for

mount i ng purposes - t he excepti ang

whi ch 'dapes Taghian mafv@ d“%tldtﬂarfs‘lf the ghird enshange wheedh on s
non-criticajeard9, by the latter being fitted on to a pln, stud or -

arbor (see Figure 4), which is formed on the inside of
the front wall 6. all other bearings.of the gear wheel
train 12 and of the hand mechanism 16 are formed
directly (or indirectly} as regards the hour ﬁheel 20)
on the support plate 5. As a consequencé, since the
casing shells 2/9 for the mechanism do not have any
functions for mounting purposes - with the exception of
the third or éhange wheel 19, which does however have a
coarse involute toothing ﬁhich is non-critical as
regards its function between wheels which, in any case,
rotate hqn-critically slowly, the result 1is that,
independently of the actual fitting factors concerning
the clock movement 1, which has to serve, for example,
as a support of-a heavy dial or platé and is thereby
mechanically stressed, there is always ensured an exact

20

25

30

gear-tooth engagement of the stepping motor rotor pinion
51 by way of the gearing wheels and thus an operation
insensitive to disruption without fluctuating factors as

35 regards the exerted torque or the generation of noise.
The drive assembly 4, which can be functionally
assembled in advance, independentiy of the completioh of



regards its function between wheels which, in any case, rotate
non-critically slowy, .the result is that, independently of the a
ffitfing factors concernipng the clock nmovenent 1, which has to serve, fo
exanpl e;x 30 as a support of a heavy dial or plate and is thereby
nechanhﬁally‘stressed, there is always ensured an exact gear-tooth
engagement of the stepping notor rotor_pgnion 51 by way of the gearing
wheel s and thus an operation insensitive,to disruption wthout I tuatlng

factors asl35 theg anigady BOVeRens, dnelsr €ERLP e‘f’a‘it? ¢ ok ® The
drive assenbl m@ur&lzh séiv g f agctabalshafassessy ethé nraﬂunnaa and

| ndependently Iet on of 2 e chapj c ﬁﬂg%[g 1, is
equi pped with r}& &?rle %alsner ?né’hé'tscnsté%%hgh gk"feg[r)y e rotor
11 and for tharq@arthmesmtfaaeno:ztmu shppont pbate 5 fwhikhl fanes tthe

surface of st heUPPaLk; HJ?atsq;eilmbchaﬁaw% tbsrﬁeae%t@.assaskébsl la and is
f or ned vmth socket s ané ecesses ont.o ‘wh [ate 5 are fltted for

axi al di spl acdRERSSeShe PBES, Hich splgten Phéﬁﬁrﬁﬂﬁéﬁﬂrn&&h’ét agiadnd the -
i nt er medi at e cHsplagemendsl tBe Fokoxedurass \Bi2eewitl, timg ecpemtmnﬂ ded

onto a second Me t a 69, whi s, in
its turn, gui radljﬁ I yxﬁan 12% ex?e;&gé%%efl%\?v | nd%?% + ial’rbe 'ﬁ’fb '
which is fornﬁ?@ﬂ%athe;ﬁldé-bf k#ﬂ?@m@d&ﬂe@%a seaedst Hharfd ont

casi ng wahly 6 Arkbet g, iis Hel@$Qd that Qanpi‘SSéBeG?l wivich higs hapyd sardors in
front waII 6. _ This cylindrical pepber_ .or sl'eeve. 70 has an

the 15 ca5|
i nternal di an&‘ﬁ“wﬂ%ﬁ% radigddy, :‘dbrﬁ’ba‘F’FSﬁ@ﬁdarW‘?‘h ereinfrigal on of
the casing frowmbed 170 ) Whictli ¢ FOLéd NGn Ghatt B&deSoForthe é\iﬂibrt’ir bor

nternal o e 3 68 (ERER, Phe ' ERaREPRERLAR, BRFATS EOR TAKA® - nce
the third vxheeaxtmesh inko emdpassaget dB Soaf tthe> hand | asbprai dm 1131e '
engagi ng qB 1 iy ORROH §Im10fsthermnsy1tumﬁtc%15dewel}e J}a@w@réﬂam sm
16, said Wheel7015ha:=1sI San 1dx;t6:elr|r¥al dulr;[meetelrn which elvse s7ligh0trly conically
enlarged in the direction of the casing front wall, the
radial mounting of the seconds hand arbor - 69 being
effected in the region of the support plate 5, where the
20 internal .diameter is constant and approximately
cylindrical. Since the third wheel 15a on the end of-a.
stub shaft 72 has its pinion 18 engaging on the opposite .
side of the support plate 5.in the hand mechanism 16,
said wheel 15a is radially mounted in a sleeve 73 formed
25 on the support plate 5 with the bore extending - through
that plate 5. The axial support of the rotor 11 and of
the hand mechanism 16 on the side opposite to that of
the support plate 5 is effected by the inside:surface 74
of the housing rear wall 75. Shallow cylindrical blind
30 holes are provided on the inside in the rear wall 75 .

- opposite the arbors of the fast-running gearing parts,
namely, opposite the pins 68 of the rotor 11 and of the
intermediate gear 13 and also opposite the rearward end
of the seconds hand arbor 69, the holes serving as oil

35 traps and preventing any migration of the gearing oil
from the fast-running gearing pafts along the rear
inside wall 74.



Of the housing rear wall 75. Shallow cylindrical bli'nd 30 hol es 23?
provided on the inside in the rear wall 75 opposite the arbors of th
fast-runni ng gearing parts nanel y, _Qpp05|te the pins 68 of the rotor 11

and of the interrre i at e 13 an p05| e the ye end of the
seconds&hand ar boF 89, ¥ ‘iil'c'ﬁ &P&e gs ind %%etr"d{p @é Jg? Mrent i ng any
m gration Gollew,0eylindrdichlf membblneoﬁ:asﬂ.eemnﬂrﬁg wixiaah rigg pbehmdal ong the
rear insi d%‘n\galé onAt side Z%f ‘Q}‘ee Cgbéﬁee gg‘}atgxtserggi.v §urlfnac,?h aof the

I ong, hollo A9Nar PEET Senver eh nd e front
si.de of t he-’eg;pporwhpbht els sfifisatr | axinddyr ednronrehations @ fsEhe axially

in relalg Ohela® e PosPERSA NG OBhE! %éﬁndé"ehﬁﬁao@&oﬁa%@ aphora 69 as a
r adi al bearl for the mnutes tube or sl e%e g\}& |%|ts t.urn,
carries, ladqibgarieg, £oF the Mimutesyd e eye YHiE h' ext end
from t he f mmtxusashu:g:,s hxalrln&st,hmu@ﬂ raldd adpdyeiarg ngl the thoux rtoske wal | .
The 10 f [

e Of“ﬁf&{&geegi;; NEnBROMR AL AP OF O kReOHHRAIA LRI al |y

mount ed i n ¥he tating 2 ube or sleeve 1 n known
manner . Th@mman fiharqughofthehcopemingreThabrshhecfrpptemrddied The t h axi al

suppor 0. (f\aeléh& %pn&@%éﬁ'ﬁaﬂ%me&rws B9Siide cﬂfcet adifn casing
front waII oi_ ni.ng surface. ' . Support tﬁ_@ate As will be

seen in Fi gf@tdéa Ya“%%ﬁ"hdl“d&“‘*??ha?egl §@atf’-6‘ﬂm?§ & Hhe JPH’ plate 5
and is prefieldry Mednaknawﬁrﬁﬁhhéﬂ rl'bhetinxSaBeﬁ/xnggasftm support

fhrough'a gL BleshaBith, dhe"she; abPpfleRlol FELE "MiNE WG MO0 S
i s an ar m 3@latiistelandeo wonke anethsl ngbetweeno the nlllhuie o€ dthe he two
15 casing front wall 6 and the adjoining surface of the.
support plate S.. : _
As will be seen in Figure 1, a latch holder 77 is .
' also formed on the support plate 5 and is preferably
moulded as a profiled rib, this serving as the support
20 and guideway of a stop latch 78, which projects with a
movable handle through a guide slot 82 in the casing
rear wall 75. Formed on the latch 78 is an arm 80 which .
ends with a latching claw 79. 1In that one of the two
latching positions which is shown-in Figure 1, the claw .
25 79 engages in the toothing of the seconds wheel 14, as a.
result of which the movement of the wheel train and hand
mechanism, that is to say, the drive means for the
hands, is prevented, despite the stepping motor still
-recéiving driving pulses. By displacement of the latch
30 78 into the other position, this engagement and thus the
mechanical stoppage of the mechanism is cancelled, for
example, in order once again to allow movement of the
hands, for example, after manual rotation of a set:ting
shaft 83, when a prescribed moment in time is reached.
35 ' As a modification of the features which have been
dealt with in Pigure 1, the drive assembly 4' according

to Pigure 5 does not consist of a support plate 5 and an



2

| at chi ng positions whichis shown -in Figure 1, the claw 25 79 engages i B~
the toothing of the seconds wheel 14, as a. result of which the m)verrent
trfhe, wheel train and hand_mechanism that is to say, the diive nmeans for Y&/
hands, s prevented, ‘despite the stepping notor still receiving driving
pul ses"""By di.spl acenent of the latch 30 78 into the other position, this
engagenent and thus the nechanical stop age of the mechanismis cancell ed,
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extend transversel t he conductor .pl ate plane and as a-result
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nstead of 118,388840! E020rof PR ORGP the Ssuddbrt ALY Be! ?gugppeat' ng.

gquartz and the integ rate swtc CII‘CUIt for ectron
Control 18 r #&E, F8CRb¥ing) Ghanngfs Mhich mwtand transversely of t

conductor plate plane and as a result make possible a
tighter packing of thicker components in the regions
" bridged’ by the wheel train 12. In addition, it may be
expedient to insert a module instead of the separate
20 components’ 15, in which 'modu],e th’e'vibrating quartz and’
the integrated switching circuit for the electronic

drive control «circuit, possibly, with separable
conductors for a d.igita.I frequency adjustment as a
substitute of a- trimmer condenser, are combined

25 electrically and mechanically. The conductor frame
-network 81 is thus reduced to some insignificant
" conductor channels between the battery contact support
regions 64 (see Figure 1), the stator coil connecting

_ --pin.s 29 and such a module.

30 ~'In the drawing, it has been considered to be
sufficient if one of the two pole-shoe bridges 38 is
closed, while the other, advantageously the pole-shoe
-bridge 38' further from the coil, has a slot 85 in the
longitudinal axis of the stator. It has in fact

35 sufprisingly been found.th'at such a very narrow slot can
also still be provided after the heat treatment of the
stator plate 34 (by stamping or sawing), namely, after
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" This constructional group is so assembled and placed in
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the casing shells 2/9 of the clock movement 1 that a
central fixing between the front casing shell 2 and a
dial plate support is still possible, despite the small

total depth of the mechanism. Even with the tight

screwing on of heavy dial plate supports (fittings)
which are then to be upport.ed by the mechanism, there
is- no longer .any danger of this loading of the front
casing shell 2 leading to disadvantageous effects as
regards the functioning of the mechanism, more
especially the engagement of teeth and the positioning
of the rotor on the stator, because these forces .are

absorbed by the casing shells themselves, that is, are -

conducted around the functionally critical components on
the support plate 5. These functionally critical parts

of the mechanism 1 are, in addition, enclosed in a

35

dust-tight manner :by the two casing shells, so that any
functional disruptions due to penetration of foreign
bodies, such as dust particles, are prevented. The
powerful tightening operation by means of the anchor

Ssénbl ed and
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A clock novenent with electrical conductors for an el ectronic drive-control
circuit,. the novenent having a support plate for an

el ectronegigani cal _
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Xating or hand nechanism-in a two-shell nechani sm casing whose

gement is such that the indicating or hand mechanuili’.l ’Hﬁ}i d in \J"

. onvertor which drives :a gear wheel train for: the novement of an

frerit of the support plate.and facing the front shell i ng
whi | st, behind the suppor.t:plate and facing the rear asi ng,
the wheel train is nounted on the suwppert plate as far as |ts t hi rd wheel
whi ch passe its arbgrithrough the support plate to engage drivingly
in the indlﬁﬁ\gﬁg;- or handiféchani sm 15 characterised in that the plane of
t he substanti all ylf.I atAsappckt mpvements witd cebactmicabi Fordnaters on pins
secured | N £ gh 016Ut oI Mﬁlﬁ&%ﬂe cR¥cuif, SUARPI ABvERLAE

stator-plate . retarnin 05|t|oned|nt e regiop of a rotor

openi ng bemmciqme 20 Wﬂ: plmltaet% sear famt e4arhiPmerianifier

wher eby .t h &NB}%&N%n@fchsaaﬁlxeéectaorge‘azdrweeqonu:ahnmfemttnee
arrangeé in front of the rea the c gngg ﬁcent to,_and/ or
a

beneat h t h&}YRAARE oL 37y dé‘ cﬁﬁééﬁ t PHin ?@f%ﬂedi%nt%
conduct or t%@:@eldndmsshmesmwam h#hose smqemm eist hsuelt or of

the steppi ngh{D! RheaNhdiltatiNge B Unaha Viﬁ@&‘laﬁf swid Vglﬁ:‘%iatterda' fnare taper

bore nounted onto pins fixed into the support plate wwth a restriction of

their axi alExpnty ofn thee supperdy@lase: Badr faciggethecfropt 8helhgeExt endi ng
30 par ;4 elti® &d€isngpwpilsP| abehinadi (ihée@upﬁiﬁﬂtl ;kmewgaxsdlafhez\ng -

| ubric collectln e&lesagf rmed therein. in In?tlonsh#gvmth said
nount i ng plm b e FETt gdcc‘)"r‘&l h( 2e o 3, "QHR ? behi nd
t he suppor tomwl ahe subgostem]lam; nas offa®s ast btsi sr.huaqderwhnnb wbiched i n -
front of th r o] t Qh, JURYRL | S n nd tatlonln
the support a%é)%é) w(ll% ggs rhab&o Q"hk emg:ﬁte g&%o%% t('%I a?érgn 1or 2,
characteri mgaqetﬁa@vanmm £ c%hq nHPﬁiéﬁ?thﬁ%@F dand e@?ﬁ fRiSBr ned in
front ofgthenstieedidddt enf Ahdthethe plane of the substantially

flat support plate is traversed by coil connection pins

secured in a stator-coil body which is borne by- a
stepping-motor stator-plate that is retainingly
positioned in the region of a rotor opening behind the-.
20 support plate to bear flat against the latter, whereby
the components of said electronic drive-control circuit
are arranged in front of the rear shell of'the'casing
adjacent to, and/or beneath - the wheels of, said gear
wheel train and are fastened onto conductor tracks, and
25 whereby, behihd the support plate, the rotor of the
stepping motor and the intermediate wheel of said wheel
train are taper bore mounted onto pins fixed into the
support'plate with a restriction of their axial play on
the-pins due to the rear shell of the casing extending
30 parallel to the support plate, said rear shell having
shallow lubricant-collecting holes formed therein in
coaxlal relationship with said mounting pins.
2. A clock movement according to Claim 1,
wherein, behind the support plate, the stepping-motor
35 rotor is taper bore mounted in front of the rotor
opening on a rotor mounting secured in an indentation in

the support plate.
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front casing shell on the casing front wall, which third
or change wheel is coupled fast in rotation, by way of
coarse involute toothing, with the driven pinion of the
minute tube, with the hours wheel and with the pinion of

a setting shaft or arbor similarly supported by the

front casing shell.

ng .
pl ate

5. A clock movement according to any preceding -

claim, characterised in that, in the region of posts for
receiving anchor bolts for the connection of the .casing’

shells to one another axially of the gearing, relatively-

facing supporting or pressure shoulders are formed on
the two shells approximately in the plane- of the
separation joint thereof, between which shoulders is
engaged, by means of sa:id anchor bolts, an adjacent
marginal region of the support plate of the complete
driving assembly, which support plate is fitted in
advance with the gear wheel train.

6. A clock movement according ‘to Claim 5,
characterised in that each supporting post has formed
thereon a supportin§ shoulder on which is fixed a
contact bridge projecting as a battéry'contact spring
into a battery chamber in the front casing ‘shell, the
bridge having a bearing regiori arched resiliently in a
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gai nst conductor tracks formed on a lining of the:conductor plate by -

csupport plate fitted between said 5 shoul ders shells. 7. .
ock novenent according to any precedi ng clai NJWMWH:@E”EQ n that N A
stator plate of the stepping notor is gripped axia ear| g

bet ween' bearing and supporting proj ecil ons at the end thereof 1@ oppo‘5| te

t he rotor opening, which projections” 2%2 formed in the casi ng shells so. as

to face pnedipetbionappwardsntihéysippohe plate ahdt transvieaselyf dfhe-
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si ngl e- Iayeagstasbr eonductathi (S'-h'a§8§5| formed tom ar n%lpﬁag ®% dEdenected to
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gr eat Iengt In_re on to hejr breadih,” the rotor opening 20 being
defined by BhBULELES| 98 Erh%a??W%o?léeHﬂ%'e bri dges connecting the pole
shoes to one anot hg[ aml ¢lvsckofmérementadeo@ing t £6d ankyt tpz@c@datx@r coil of-

| ati vel h
conpari son Chaihy qrensEidrlddd 9 Ine" i, LRLEL Thdtd Cof ek ",
Caim 8, chEieBRiRg|BEHOFnisharipped raxirllipcf tthe rqetd:ang ehtej:rweplnat e is
partially dSEhB?HgbkxId"Dsﬁﬁéc?R 45 YpkB58:00bAs S R :[b:té dgRs . GHUKRE N9 the

pol e shoes to one”anot her, tator ate arns, equipped with
at 30 |b@ist OBRESiESt b‘Pecs?FOra%ewgedl‘ghkq}hmwtﬂ@%@r@wcﬁqmedat their

endsdoppotSI t% thaegobasahgeSshamsy?be Iage ﬁbﬂ] cftacéo a’t:teclt @‘d@ﬁﬂé&terrent .
ccordil ng (0] al m alr ac Il se n a nt at i S e erm n| ng
the 35 di reé??ﬁﬂxb?'af'ﬁt'ﬁt i g’h ?’é i % heti%t g8 ‘%é"rﬁ g he'

fiel d-def | esepagathdanfjainbes are for rred adj acent the pole shoes in an arm
Interstice. -28g1l. a ATd AE KndPURIEE 2 BE6PEFAGILE0 aRYY g ngd
15 claim, characterised in that the stepping - motor
comprises a sihgl_e-layer stator plate, which consists of -
two arms that are connected to one another in U~shaped -
form through a pole-shoe and are of relatively great
length in relation to their'brea'dth, the rotor opening

20 being defined by two relatively narrow pole shoe bridges
connecting the polé shoes to one another and one of the _
arms being fitted with a stator coil of relatively large -
coil length having a winding layer which is thin in
comparison therewith.

25 9. A clock movement according to Claim 8,
characterised in that the rotor opening in the stator
plate is partially defined by two relatively thin pole
shoe bridges connecting the pole shoes to one another,
and_ in that the stator plate arms, equipped with at

30 least one stator coil, are rigidly connected to one
another at their ends opposite the pole shoes by a
yoke-like plate.

10. A clock movement ccording to Claim 7, 8 or
9, characterised in that indentations . determining the

35 direction of rotation are formed in._the rotor opening
and field-deflecting indentations are formed adjacent
the pole shoes in an arm interstice.



.E-I aim characterised in that the rotor nmountin I s anchored in
i ndentati on of the support plate and conpri ses, |ﬁgmp€m~ng‘

25
_ teppi ng notor 5 stator plate, a hollow cylindrical Hijumanent magnet

fixed in a plate- shaped frame or nmounting that i w(ﬂlwﬂg ’Ms or
di ng

hub of ™ he rotor pinion. 12. A clock novenent accor
claim characterised in that a latch so@Bort for a’ 10 stoppl ng Tat®th which
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plate by -the |at and 1Is connecte support plate by nmeans of
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t he area occupi.ed_in front t he,s or. | at e t he m nut eel and
t he hours V\hegqladfn't hS{‘Pﬁangffﬁ‘ad P’Eaﬁg‘ cﬁanf% YL n§UBRRH rt °f hé
conponent 40 n stopping’ tlatcehearwhishngiwal [displaceable betweanc| dmwo
novenent accop, élg:xto‘?xsarﬁ/n&’fwﬂé‘l‘x”Bréahgggz’th‘igﬁéﬁmt@{é SPQai-”wEEQt dee

conductor tracks. for connection onents are forned as a network
whi ch is arrarf®d SAeiddy e REPRifRd Pebing cthessupperscplasecdng on

~according to ame Watted,nghizhc Lateh @bapaebmeaeﬁtm d h’ﬁitdﬁﬁuﬁtﬂtﬁ plate- '
compri ses a Sl E}e%a%mb%g%%eeé) { nCL%e en]g6agement with t?s ten?ﬁer&mthe

substantially
15 seconds wheel.

13. A clock movement according to any preceding -
claim, characterised in that said conductor tracks for
connection of the components of the electronic
drive-control -circuit line a conductor plate, which

20 conductor plate is maintained at a small distance in.
front of the substant:.ally flat support plate by ‘the
latter, and is connected with said support plate by
means of pins, these pins. being soldered onto the
conductor track lining of the conductor plate, whereby

25 the conductor plate arcuately encompasses the. area-
occupied in front of the support plate by the minutes
wheel and the hours wheel of the indicating or hand
mechanism and supports the components in front of the
.rear casing wall. .

30 14. A clock movement according to any of Claims -
1 to 12, characterised in that the conductor tracks for
connection of the components are formed as a network
which is arranged on a widened support plate.

15. A clock movement according to any preceding

35 claim, characterised in that its stator plate comprises
a slotted pole-shoe bridge.

16. A clock movement substantially as



nerelnbefore described with reference to FIgUTc g4 or klgures l1to &
nmodi fied by Flgure 5 of the acconpanying draw ngs. A cl-ock or Y

s o e ST o
: - -29- o
1 hereinbefore described with reference to Figure 1 to 4
or Figures 1 to 4 as modified by Flgure 5 of the
accompanylng drawings.

17. A clock or other timepiece having a movement
5 as claimed in any preceding claim. '
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