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AN ‘ELECTROVECHANI CAL CLOCK- WORK The invention relates to an

el ectromechani cal cl ock-work. 5 German Gebrauchsnmuster No. 1 961 988
di scl oses a contact tongue which is rivetted securely on a pllngg?shap
proheﬁtlon of a pl astics works-housing, in the formof a wheel r1ki ué
and the one end 10 of the tongue serves as a battery connection and t

ot her end thereof serves to contact a printed circuit board, to forn1part

of a clock-work driving cjl.C S nt No. 3 986 334 it
is 15 known, upon the coné& g%FFEEB@EbéghiﬁgEt&ghﬁg ga&%t clock, for the
ti me- keepi ng and di splay_control, to cast a conventional C|rcui¢ t oget her

Wi th connection conductor tracks in plastics material, but in so doing to
provide recesses for the insertion and 20 el ectronechani cal

connection of rbeei Awendian cerdatent §0 Bmneleckan-mAeshegdsadrift  No.
25 22 981 it iSlodk-wEEktion to this, known upon such casting to formin or
respectively cast-in also plate bearing points for the wheel -work of the

cl ock mechanism 25 In contrast, the problem underlying t he
invention is to furGéemane@ebopuahsmuster Narrlegsassssbﬂﬁsbﬂcdus:h

conductor trac f| ul agin eclal for
use in |arge é%ﬁn égﬁgsgtgw?ﬁgﬁefiéctg%ﬁgﬁeéﬁe nggggﬁﬁgn% echnol ogy
expendi ture anmlimmhsﬁhéneﬂequpﬂe#thonfQf ehplasthasi varkisrdoasiadg.on and

el ectrical Coﬂﬂ?céhénfGEdﬂB¥C%fﬁﬂéélﬂﬂaPﬁ“Bmh%eOf he! eréT BnEEEHI Ca
clock is kedly reduced wi'thout having difectly to 35 _incur

product i on- ec‘l’ﬁ\o?'aﬁyt"nela‘ﬁpﬁefé(ﬁsor?? a a‘?ﬂi"‘?mt?%’é?‘:??gﬂsangum%s t hose

Ch occur upsthétieend thereof serves to contact a printed circuit
board, to form part of a clock-work driving circuit.

From United States Patent No. 3 986 334 it is
15 known, upon the construction of an electronic digital
clock, for the time-keeping and display control, to
cast a conventional circuit together with connection
conductor tracks in plastics material, but in so
doing to provide recesses for the insertion and ~©
20 electro-mechanical connection of non-integrated
components. From German Auslegeschfift No. 25 22 981
it is, in addition to this, known upon such casting
gJ' to form-in or respectively cast-in also plate bearing
points for the wheel-work of the clock mechanism.
25 '

In  contrast, the problem underlying <the
invention is to further develop a circuit carrier
assembly in which Conductor tracks are fixed on an
insulating carrier, more especially for use in large

30 clock-works, to the effect that the production-
technology expenditure and the space requirement for
the mechanical installation and electrical connection

- of the circuit components of an electro-mechanical
‘clock is markedly reduced without having directly to

35 incur production-technology complications and

functional risks, such as those which occur upon the



2 conplete integration of <cast-in electronic-chip
| -work mounting-plate functions. In this respect

connecti ons and .
, wWth aview to

i nterests, know edge and t echni cal capabilities of t he

traditional clock specialised trade, it . s to be 5 en
cl ock-makers can check the operation of t'he works, and
of nmechanically fixed individual parts, even those in
el ectrical controls of the el ectromechanical clock-wor
any mal function. 10 To solve this problemthe present

sured that the A
, by sinple exchange
the vicinity of the
k, readily elimnate
i nvention generally

provi des a neempdese nelPRPEMtEPRct RE nEeRiniRal elerkropik-gbipnbly

conpri si ng acy¥hfiebe@bkspladicc WhESDLHOLR Saelicy
15 electric__no elecﬁg cal glrcu try

d
el ectri cal pﬁﬁer£$$§n1ﬁg%BﬁgF'soﬁ t8 th

plite) #snétiyalle by an

for conducting

ot 5P W@ I ATERPE i rcuitry

I's provi ded kpowledgeuit avdrri decissicadl vy faapatsiitiega) ofpar &hel y

formng a Cﬁgf%gitggngﬂsq+fﬁéﬁg ecialis Feﬁfgé ;L

therein, _a orm ng at

rgyi@g Bgvities

tP .
east o conducto rac etwork of electrically

conducti v@ nengured; ther thecelosk-makenmiGan ichackcthereperatine carrier
by mechani cabei ghe! ABSRSCTERY, ! b Bid) @ Bxchangd Gf Nitdchihdealgybor Li ons

i dgi n ortions into
RGRRYoPE
i ndi vi dual cehducébectrickl atoldbrols ofecathe slectrd-meshahicalbtegrally

Corve a5, sprPhECkohBEke “nehBlnyy Y ER sy BTG | honer cour e

thereof overlie the cavitiesg; and (c) forcin r

the cavitiesft¥ededBf Vﬁ@“ﬁitﬁ@FwsbrqﬂﬁﬂMﬁ98§ nt the,

and therlef_éfter 35

15

20
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To solve' this problem the present invention
generally provides a method of making an electro-
mechanical clock-work assembly comprising a wheelwork
pléte supporting. wheelwork which is drivable by an
electric motor, and electrical circuitry for
conducting electrical power from a power source to
the motor; wherein said circuitxry is provided by a
circuit carrier assembly formed by:-

(a) separately forming a carrier of insulating
material +to provide cavities therein, and
forming at ieast one conductor track network of
electrically conductive material;

(b) securing said network or networks to the

carrier by mechanical interengagement therewith

so that bridging portions thereof overlie the
cavities; and . _

(c) forcing the bridging portions into the
cavities to sever the network or networks into a
plurality of individual_ conductor tracks at
least some of which integrally incorporate
flexible resilient portions which project from
the carrier to serve as spring contact arms for
contacting the motor and the power source; and
thereafter |

L



3 (d), nounting said circuit carrier assenbly releasably upon said
wheel work plate to co- operate functionally wth said wheel work. The

knvention al so provides an electro- 5 nechani cal cl ock-work as,rnnly
corpri sing a wheel work plate supporting wdeel work which is drivable
el ectric nmotor, and an electrical circuitry for conducting electrica er
froma power source to the notor; wherein said circuitry is provided by a

10 circuit carrier assenbly conprising a circuit carrier of insulating
material and indi vidyal coogoting tsabds clomuictd gaExride Gssemblygarrier

by nechanical inte ewLL b wﬂg t t he
i ndi vi dual conduct(%gE rggg havgsge\(’a\%g %r_me roml? éfcond ‘Fgr&gracks
have been forned fPﬁﬁratéoﬁﬂﬂgﬁépnﬁﬂé&kWﬂ§bw6ﬁ%doﬁhﬁéﬂWGnﬂs in which these
tracks are joined by bridging portions of the netmork or networks and are

formed integrally m$th flexible resil] ent portiops, the brié§£|1 ortions
havi ng been 20 sevE&rgd b§nB%Pﬁg°Porc§ s?rncpfﬁl fig ERiti ed in the
carfiier soSthméchaaitaidckloskewdeRabaisembly gomprdisiinte s whaelvpxiaviti es,

wherein sai d ELSKRDISeRLEyt WAALLLA0E REAULIC SPI40R GOL 2, A for at

| east the npot and source; erein i er
assenbly is releatabty ngmnred ands aiad wedechaicadl acdraquitetorfRice with

this sol utioncbhigheteng, diifetridhr! pblir! Wosh oh! Ynfilr t BBucBied gonnect i on |

with 30 plate functions s not urther followed but _nevert hel ess
the previous FBBUMPEREH: orberein: seifr cirswitza: 4 Beavdded, by a
war at el Y0 pr edneadt Eariktdroussamtlyncompeisingd anidircud®rednt tsk on

ctrical cipeui L3Nl nd SLE Sha' °88519%8ual  conductor

tracks secured upon the circuit carrier by mechanical

interengagement therewith; wherein at least'some of

the individual conductor tracks have been formed from

15 a conductor t:acks have been formed from a conductor

track network or networks in which these tracks are

joined by bridging portions of the network or

‘networks and are formed integrally with flexible

resilient portions, the bridging portions having been

20 severed by being forced into punching cavities formed

in the carrier so that the tracks are separated by

gaps at the punching cavities, wherein said flexible

% resilient portions provide spring contact arms for at

' least the motor and the power source; and wherein

25 said carrier assembly is releasably mounted on said
wheelwork plate.

In accordance with this solution therefore, the
path of the integration of the chip connection with
.30 plate functions is not further followed, but
nevertheless the previous requirement of a costly
printed circuit board, to be separately produced,
fitted out and incorporated, with a laminated on
electrical circuit is avoided. Instead, at least one -
35 conductor-track network, punched out or press in one
piece,: is fixed on a plastics circuit carrier, which



pllastics circuit carrier, which 4 is cheap to produce, and individual

onductor-track net work, punched out or press in one piece, is fixed on
=Ctrical circuit conductor tracks are realised by severing nechani cal

connections in the pre-forned network. TAe fixing of the conductor tracks

on the plastics circuit carrier can be effected by local hot 5 deformation
usi ng positioning pins and/ or depression wheels. To exchange tndi vi dual
conductor tracks,-e.g. for repdiring a damaged assenbly, only these

def or ned remisn;cmedptotbe produen armand epindémiduadonele@ckridalacks be

i nser t ed, £ CWidiplbok) SAMYICALS 2fEa11Loh BPTK Y quf etent i on

on t he CIrCUIt carrler onto the conductor S or

inserted i n mechanical (PINEGHIORS ngty rhai mEe-formedy natmerk. or
respectivel y rhd r egk¥ngr @£ Cth8J ca@idtsls erabhe @HOUREOpldsicarts of

15 the networ s sarve as resilient contact s and Like., arns, for the
f or mati on, ULhp| §8TTECT 5 980 ¢ S Slf(fsgl%ft?%g ofP% sh‘&ﬁaﬂ sW%h;  in
whi ch r espectdgéfmrmaekomi hsiughpbsnruimﬁlmm pimns bandy/bec idepries siimm opri ate

sel ection of v{ﬂ@ £4 0ss- ggct Q&?énég ﬂ*mpaﬁ?ca%ét@tgpoﬁréﬁ%lo shape

of the bendabl'e springs an 'S y~ expedi provi de
at | east two &hdufesy - ren%krmgmm KGamaged r oRsembLY; crenkmt dahess, and in

So doing 10 Rigbifed heegl Ny Abbk esitd Okt Vopeh b8l FUldcndy thal 25

of the conduct or track networks which 5 | er geonetri cal
structure, GRRAuctr  txarKged be wi f'ﬂsﬁF&e cti ng TRei ngLestEicahii st the
conduct onQt r ampeiewek e, ,ngfolte granple cAbky retentdon! iowt echest ructure,

of 115 CONAUCLOL 11 ROKRr Rk SRR 3o el CBBAHGLE- "ASlERS N 21

to be separate
or simply inserted in these so as to be clampingly

retained. -Cranked, or respectively . freely
projecting, portions of the conductor-track parts of
15 the networks serve as resilient contact springs. and
| like  arms fdr the formation, for example, of a
battery holder or of a signal switch; in which
respect the fiexibility harmonisation can be effected
by appropriate' selection of the cross-sectional
20 dimensions and the geometrical shape of the bendable
springs and arms. It is particularly expedient to
provide at least two conductor-track networks made

o

-

from different materials, and in so doing to provide N

the flexurally-resiliently-stiffer material for that

25 of the cohductor-track networks which has the simpler
geometrical structure, but is equipped with
projecting spring arms; whilst the conductor-track
'network having the geometrically more complicated
"structure of its conductor .tracks or respectively
30 ‘with conductor tracks that are to be separated from
" one another for the mutual electrical isolation
(particularly if their tracks have only small spring
arms or have few or substantially no self-supporting

or cantilever portions and are enclosed : areally in -

35 retention depressions of the circuit carrier) is.
punched out or otherwise formed from a sheet-metal



one anot her for the mutual electrical isolation (particularly if their

tracks have only small spring arns or have few or substantially no
sel f-supporting-or cantilever portions and are enclosed areally in 35
r et®sgti on. depriessions of the circuit carrger) is punched out or oths
formed froma sheet-net al 5 strip of softer, nore pliant material.

Addi ti onal
features and advantages of the invention\MII
following 5 descr

alternatives and further devel opnents as well as further
becone apparent fromthe

with the inverit 2?1‘3%? Sh%%eIR a’@EBﬁﬁéﬁ rn di agr ammat | c

dr aw ngs

track networ ks have
and orPShMehla &% gfarthgn cheakurest and, EGHP&EPQ§|§r i9fs thae

tra

cks,

whi ch are sinmplified but approxrnately true to-scal e.

FI'GURE 1 shows in pAcgaae 1%2 &1t&PhALEGEE! Sﬁdaiﬁﬂhéiﬁ aevii ghr\eefwuctor

on a clircuit carrier, provi

fashi oned; 15 1nventfcbxGJREl112 bekowe, ap?ﬂren@mﬁfcﬁﬁ?d theS €€E01QAWing

repr esent atd on ref rred enbo nment. of the. contact 0|nt of .t he signal
g TGOS NN MY N RN

switch from FlI

r ef erred Ies of ,a assenbly I n accordance

conduct or

representati oracmndmpmme\mishcmhaedhmtim mhirch e 2éhom‘1 tihe thenduct or

tra
ove
mat

desi gned

ag;

cks:
rlaps
erial.

ch is
t hat
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a one-pl ece startlng

upon t e
25 simp Jrf?ee%rb%tu%pea%i@?te%xeﬁﬁu?-‘éﬂoﬁﬁaiﬁ FIGURE 1 is

out of two networks

for being arranged between the plates of the morks of an alarm

o

15

20

25

30

35

fixed on a circuit carrier, to provide conductor
tracks, and on which a signal switch and battery
contact springs are fashioned:;

FIGURE -2 shows, in enlarged sectional

representation, a preferred embodiment of the contact
point of the signal switch from FIGURE 1;
~ 'FIGURE 3 shows, in greatly enlarged
representation, a components connection region in one
of the conductor tracks; and
FIGURES 4a and 4b show the obtaining of

conductor-track overlaps upon the punching out of two

networks from a one-piece starting material.

s
e
o

The circuit carrier assembly shown in FIGURE 1

'is designed for being arranged between the plates of

the works of an alarm which is operated by means of a
quartz-contrblléd stepping motor, in such a way that
the alarm escapement wheel of the wheel-work for its
height-controlling switch actuation co-operates with
a movable contact 2 of a signal switch 3, as will be
explained hereinafter in more detail.

The assembly comprises a plastics injection-
moulded circuit carrier 1 into which are formed
grooves oOr furrow-shaped depressions 4 for the

rated s.of .a quartz-controll ed st mot or |n such a
alaréggégﬁgn%nt | 1B WhERY - ﬁor gytga rie

assembly in which conductor track networks have been



Wei ght-control ling switch actuation co-operates with a novabl e contact

5‘ signal switch 3, as will be explained hereinafter in nore detail.
The—assenbly conprises a plastics injection- 35 nmoulded circuit carrier 1 _
into which are formed-grooves or furrow sh@ped depressions 4 for -the GM

reception and form ! ocking fixing of conductor-track networks 5, 6, which
are preferably secured by cold or hot swaging or deformation of- individual
edge regions of the depressions 4 on the circuit carrier 1 to trap the

networks in trecégriensi ams. £brmhtoerihge fm‘xitdge sﬁneaﬁageta%tfwat%%é\m ks 5,
IS SelectLe In

6 dth f Si @ns onthe Ci

su?ﬂ a vvgfl ?hg{qulr?q:t ee%'nlaghar‘fg’ %’b%n?ﬁﬁge’faggﬁ’oﬁ%’cf?q]e?& FOlGr the
passage of 100%hahot oswagingheer - dﬁﬁbﬂmjbemordsf r dmdiiviiduel aedgeon the
ot her hand, tQ@gg_b%gr fcaghé; B&g {é‘ﬂé irgﬁ;’éecagiﬁ.grb‘i

contacted direCtly (W|thout furt er onnecti1ons
conponents n&§ tREPudDe; natQFks Gin @%fd%Wée%%i@BS(not shown in 15 the

drawi ng) fastened to one of the vvorks plates; an integrated circuit 9 for

the time-keeping c troI of the_stator coil 8 and ossi bl'y for the audio-
frequency control %?" YRS Ofar t‘t’%‘?é'(‘ﬁﬁ?r gﬂ NetMarks ot n®) ;. as
wel | as power asdurthais roﬁ hEhé odepféssi.onsdny ottel-&hé)aéiﬂﬁuzﬁocai}fﬁég- ad
negative polejligb S c ctor-track networ an a
positive pol ellit b%ﬁér%&ezcgg&ns%u{:ﬁ ?ﬁgr %g‘%%duc ?h‘? r%’&? ahd,

In crossing OPERipgsr | gpplﬂﬁovbﬁﬁénsthemmm T ddidreor passelgenebfior ks 25

5 and 6 a1@ CoRdEEECGs RhAPMERIL abRaChARKSLWSLS Adith 1PSEEOLY afHPPOT ti NG v,

pillars 28 on th%h(él ro(i:'f'xer hand, the electrical components. for the

works drive can be contacted directly (without

- further lead connectiohs). These components may
include a stator coil 8 of the motor (not:shown in

15 the drawing) fastened to one of the works_plates; an
integrated circuit 9 for the timerkeeping control of

the stator coil 8 and possibly for the audio-
frequency control of a signal transmitter (not shown

in the drawing); as well as power source in the form

20 of a dry cell battery 10 having a negative pole 11
butting against the one conductor-track network 5 and

a positive pole 12 butting against the other

conductor-track network 6. In crossing or A

overlapping regions, the two conductor-track networks
25 5 and 6 are conducted, by appropriate crankings 13 _
'~ and possibly supporting pillars 28 ~on the circuit
carrier. 1, in different planes, in order to avoid
electrical short-circuits. Edge portions 14 bent at
right angles to the main plané of the conductor-track
30 netWo_rks 5 and 6 end in freely projecting spring arms
15, 16 fo_f the contacting of the battery poles 11 and
12 and for resilient clamping retention of the
battery 10. In this respect provision can be made
for supporting the spring arm 15 dimensioned with
35

L



*carrjer 1, in different planes, in order to avoid electrical S
short-circuits. Edge portions 14 bent at right angles to the main plang G
(L he conductor-track 30 networks 5 and 6 epd in freely projecting sprl
awﬁa 15, 16 foor the contacting of the batfery poles 11 and 12 and fdO
resilient clanping retention of the battery 10. In this respect
provi sion can-be nmade for supporting the spring -arm 15 di nmensioned with 35

- weaker spring force, relative to the pole 11, for exanpl e agai nst a housing
part of the otesher (sprisigowforae: haededuivey) tol fthehepellect¥l calfaruncti on

for the co- ORGIAIPAE Ag¥irddie BOMOLSIKS p%M 8% oéhéh%lcdé;@uétno%with the
coil 8, necessitates  conductor trac which are separated from one

anot her eﬂexxﬁhQ%ﬂIEnaﬁﬁetﬂﬁ§wngb nechanlcally, it is expedient, as taken
into account in the drawi ng by the uniform hatching, neverthel ess 10

Lnitially to pun r t h,_pnet |
electrically condﬁﬂf éengﬁggﬁr é %gééﬁgéagé Eﬁgln egP%ffpar on the
circuit cérricf 'tlheThemponemts.canphelaSl dfastheratucuht d8pwddd dthe 17
| ocat ed wher & onneg! | OﬂeéééQ9€§tQ§ V‘EBﬁdﬁé’Eoi-5 taabkanegrighneqiyd he

conductor trac 6' in order abl e handl e_t he i ndi vi dual, conduct or
tracks |n|tuﬁqga%ﬂﬁ%@cﬁﬁ%ﬂeﬁ?ecﬁhﬁﬁﬁ?ﬁre%?ﬁEEiﬁE@%ErEng thus. 215a

insertion of pdharida®lyy stilils @aqwdarantcommtatemmkonebwdﬁtﬁ t hese
these depr esaibrthd/a2agiBBoky (I CBTHTTD Perabieds evatid e o
i ntai nilgy tireitiakIpantcalpweshriour en c‘ohereutr cconducdori-gathl
gz'par at ed eI Gi’%'é&&ﬁlzl % ffzqm ngeé‘gﬁ.ggilyzﬁzonductlve material and
to secure as an integral part on the circuit carrier
1. The circuit carrier 1 has formed-in depressions
17 located where connection bridges or webs are
15 fashioned between the conductor tracks 6' in order to
be able to Handle the individual conductor tracks
' initially as 'a coherent conductor—track network 6.
After the insertion of the initially still coherent
conductor-track network 6, these webs or bridges can

20 then be easily' broken, by applying a punch above

these depressions 17; whereby the conductor tracks

6' are now, whilst maintaining their mechanical

&) securing on the circuit carrier 1, separated
| electrically from bné another.

25 _
| . Provision can even be made for punching out from
the sheet-shaped initial material only a single
homogeheous conductor-track network, equivalent to
the combined networks 5 and 6, and position and
.30 securing this single network on the circuit carrier

1; and only then appropriately punching-out the

' connecting webs or bridges to separate this network
~into éonductor-track networks such as the networks 5 '
and 6 associated with the different poles 11/12 and
35 if need be separating individual electrically .



ial only a single honbgeneous conductor-track network, equivalent to’

onbi ned networks 5 and 6, and position and 30 securing thi-s single )
network on the circuit carrier 1; and only then appropriately ° - A~
punchi ng-out the connecting webs or bridgés to separate this network into’
conductor-track networks such as the networks 5 and 6 associated with the
different poles 11/12 and 35 if . need be separating individual :
electrically =~ 8 separated conductor tracks 6' |ikew se by punching out
webs or bri ggperated i ePnguckpryitreacks o6’ t htkewiagnikyl punching -
i nter-connect oRR t RRILAOS of¥;bfad§6ékﬂﬁniﬁiéﬁifl| tootaele gowp! itheed 5

basic representatio FI GURES 4a and 4 tn t |s respect even
conductor-patﬂqghﬁﬁiﬁéi(ﬁﬂF?ﬁf?ﬂRQﬁ?ﬁ&Pnaghﬁf% eeded for instance for t he

switch contacts 3, 2 and 24. The conductor regions initially lying

si de-by-si de. uhi chpr 9ol nbpaefle] aLRT dOciEP ATl Mol MespRiuaaLE 2 24

are separated . from one ano punchi ng awa hel'r con ectlng web or
bri dge abo%e bqaﬁﬂﬂ#¢greﬁﬁmt§§i©nslpfrFIGRBEﬁH#Eeﬁnﬂ 4heninj fhds | east

one path of theRidOEdveh cofditksAdpdehi Svepispdueasd bénob*&ala@d se of a
contact-spring-arm 15 ad acent_a portion or region 27 of t ath which

i s secured toa?n@r&m%ﬁ £9r oingtance HEQR EBet ﬁEiFEVaBPEtE 2S¢ 2 above
a plane of the cauat €24. conThet Edndudtor Scedghong amﬂﬁimmmemm to

di spl ace the c %H'k snigd Qﬁ g\r/gq:tlo:nngénaeg %.%t ggb%%lse%__t ent of

this connecti g ounter - Con Cor’rponent S
that are 10 behcommams o‘&.-tm cxetseparatedt fubmtonehengltheumbm track

networks 5 punching away of their connecting web or bridge above

Pr EElSlon can even be nmade for punching out fromthe sheet-shaped |n|t|al

a punching depression 17 in the carrier 1; then, in
at least one. path of the network 5, a cranking 13 is
introduced in the course of a contact -spring-arm

15 (adJacent a portion or region 27 of the path which is
secured to the carrier) in. order to bend up the
movable contact 2 above a plane of the counter-
contact 24 and in so doing at the same time to
displace the contact 2, in the direction of the

20 .1ongitudinal extent of this connection cranking 13,
to over the counter-contact 24,

The components'that are to be connected for the
electrical control to the conductor-track networks S

25 and 6 can, for example, be soldered with their
connections 18 resting flat on the surfaces of the
conductor tracks 5 and 6', as taken into account in

the drawing for the example of the circuit 9. This
circuit 9 can, however, also be directly (in known

30 manner) onto the conductor—track.networks 5 and 6'and
thus be secured mechanically on the carrier 1. On
the other hand, more especially the components (for
example the coil 8 or a signal-emission buzzer not
shown in the drawing) for the electrical as well as

35 mechanical connection to the conductor-track networks
5 and 6, and thus to the circuit carrier 1, can be



25 and 6 can, for exanple, be soldered with their connections 18 resting
flat on the surfaces of the conductor tracks 5 and 6', as taken into
Jaccount in the drawi ng for the exanple of the circuit 9. This circuit ¢ (EL'
caﬁ{*homever al so be directly (in known 30 manner) onto the
conductor-track networks 5 and 6 and thus be secured nechanically on the
carrier 1. On the other hand, nore especially the conponents (for exanple
the coil 8 or a signal-enission‘buzzer not shown in the drawing) for the

el ectrical asqualppas 3G thhephag+itnl phiomnedSi ofioro angageawmehict dntior ack

networks 5 angd qgg?ﬁhul%%gst hgoCi Gdd GRfcURE 13?]canwggch Qrequi pped

with plug-in p| ns enent |nto connection holes 20 (see FI GURE

3), which ar eppvideddinn % te @aTTieT c6RRBECHIR™ FRIIRNST Athe
conduct or - t r agke NRloMAUEoT-Hthck HEEWBKREDIS ab@vesf r efor cesampl &34

ded t it 5 b d t d f
PV e L Sath CHhte” FrbHEbas 8 avovIR | Shoones BAtek IS, ca0e.°
projecting i rcartbet hkdtor saker pategdalmomeseyont t the t edge2dforthedges of
whi ch d b I i 3 t

Ch, oeeT MeeBelat ey o0 Bl EEnRCR (PRAINE 26 RELE Eopburtlity! L

of which is sO Smal I'er” than t 19. Upon
the pressing-23 nwbichheeptends n pyojecting hant |§)st99taﬁé % e@haxr®stical |y

somewhat in té‘g\gé@sq&gdm digCt thg tg,_ggkezigar@rl | ég)urd‘feng,,haggj nst the
outer surfac

ug-in pins, 1 der, 1nth sh of a
qui ckl ock fadeFFREP etB°Fr§l'<'§ QB‘od’p | £ 1 PRaP c%ﬁeac’fn‘?%rﬁgff’ﬁ €arff to
geevent tiite pthe- dlianmrlef renichi dlmgsouewhgal mmallerebyhascitde cal |y

Curi 19, (M EEIRORER" 3e GHLPRSUGILD 1162y 6l VbanPLRS BYeubrgR 1Y of

the track to
in of the plug-:m plns 19 the tips 22 are moved

élastically somewhét in the insertion direction to
make barb-like abutment against the outer surface of
15 the plﬁg-in p:_Lns' 19; in order, in the fashion of a
quickiock fastening, to make good electrical contact
therewith and to prevent the plug-in pins 19 from
sliding out again, thereby mechanically securing the
components equipped with these plug-in pins 19 (by
20 way of the track to carrier conection regions of the
conductor-path networks 5 and 6) on the circuit
carrier 1.
Iy
Preferably the tips 22 are at the narrow part of
25 a conical depression 35 in the cnductor-path
.networks which depression diverges in a direction
away from the carrier and serves as a pin insertion
aid to fac:Llitate alignment and pressing-in of the
compohent pin 19. '
30 : _
The signal switch 3 supplies the supply voltage
from the battery 10, at a signalling instant, to that
part of the circuit 9 which serves, for' example, for
- the audio-frequency control of a signal transmitter
35 in the form of an electro-acoustic transducer. The
signal switch 3 has a counter-contact 24, secured on



uctor-path networks 5 and 6) on the circuit carrier 1. Preferably
tips 22 are at the narrow part of 25 a conical depression 35 in
~.cnduct or- pat h networ ks, which depression diverges in a direction away ..
fromthe carrier and serves as a pin insejgion aid to facilitate 'ali gnmenta-
and pressing-in of the conponent pin 19. 30 The signal switch 3 supplies '
the supply voltage fromthe battery 10, at a signalling instant,-to that
part of the circuit 9 which serves, for exanple, for the audio-frequency

control of a sjgnal, transmtter 3 in the.formof a | - ti
transducer . ti?%ecg.gwi% ﬁﬁrfgﬁ%ihg?%a SHmeL 81 4 l?ee %ﬁé)%%gQg% Io?\

10 the circui traekr netwbriné uaderorde movaile arhtactk -2 r 8¢rvithgork 6 .
under the m)v%g! ﬂwgﬁa{ﬁ_]taectcgnta%f AR Y 'Pl}@fﬁ@ 89Ntacta 2£SFECELGWRE 2) is

a projection 0 extend transversely to the main plane of the
conduct or - pat BSneDRRt B &Ftend pFraySEPHFS ¥oftos thee maiqt PEeR@i ek is, in
its track to gRel icRnduttcigath MotWsrK 75, t enaadspriitg @ nd2é of t he

conductor-track network 5_ secured ti i1 28, _i d t
to stress,5watfCr YFPEE t Re ‘é{ﬁ#ﬁgenggr2niﬁﬁgg#slopgfﬁlgkcgﬁﬂuc?%#-g?ggcﬁr "
network 5, 10coninectipn oregiomenl7,hetowakrdsi the ceenagnder «f t hbe
remainder 1o i Hcildeehk SOLAGKR' § N°sEBLLLE" il 6N LababrEihge

remai nder in the cirrcuit-carrier depre ot her wor to réstrict
the resilient pdd@dmP8egimnordest aet £19 ystresne YprPnPrisEie® khe

- cranking 13. ZhijaceMt entAddr | §£ CHEPRVMMICHDIE- U116 netwdrkhs,

direction of thé fixed counter-conta : i - SW i
10 whereby to prevent tgeCtrj.ZSL}d osto ;h%teatrg%gs Icqﬂ:alof \Mth%h 31s

o/
remainder from the displaced edging of the carrier
which retains the remainder in the circuit-carrier
depression 4, in other words to restrict the
resiiient bending region substantially to the spring

15 arm and cranking 13. This spring arm 26 is equipped
with a biassing in the direction of the fixed
counter-contact 24, so that the signal switch 3 is
normally closed by way of the contacts 2-24 to
trigger the signalling when an alarm escapement wheel

20 (not shown in the drawing), on which thé'spring arm
26 is supported, can be moved iaxially - namely
related to the drawing out of the plane of
representation downwards - until fhe movable contact
2 rests on the counter-contact 24.  In order,

25 irrespective of the wheel-work position (in other
words of the possibility of an axial shifting of the
:alarm'escapement wheél) to be able to prevent this
‘contacting in the "alarm-off" switching positidn of
an alarm clock, without having to provide additional

30 switching tracks for a circuit connecting the circuit
9 and the signal transmitter in an additional
switchihg sébtion, provision can be made for a shut-
off slider to be engaged under the spring arm, in
order to raise the movable contact 2 from the

35 counter-contact 24 again or respectively to keep it

' raised irrespective of the axial position of the



normal |y cl osed by way of the contacts 2-24 to trigger the signalling wheA= .
an al arm escapenent wheel 20 (not shown in the draw ng), on which the

spring arm26 ts supported, can be ved axially - namely related
t he~lr awi ng "out of the plane of representadtion downwards - until the
novabl e contact 2 rests on the counter-contact 24. In order, 25

I rrespective of the wheel -work position (in other words of the possibility
of an axial shifting of the alarn1escagenent wheel ) to be able to prevent
this contact iHPTH eFe2Perant: vheels, Feri fhipovndesrepgagementr bycl ock,

wi t hout havi ng éﬁuﬁn_erieg@ladzaﬁ iﬁﬂéfeﬁiﬂbﬁw, t @iy n@aué@CJsﬁtamag;éoﬁh&C:ﬂ t
connecting the c and. t signal _transmtter in an- ifiona
swit ching se oh&&% i 4 o%a(,sgﬁc’&ﬁ%;aﬂg f easgﬁgpg A" si4PdetSt & be
engaged underpudierwspingigfingeri 2%rwleicht projecss about nmwabae asontact 2
o he. 3% ufuBhge. 61 2fra0aLNoRlria AL 1UP] dnbBokRERY! by 21 SO

t of the a e or

irrespective o e axi al g03|thn | arm esca nt wheél. F
thi s unde®- erfdi®etbidedy aThruslddersmayerberef cFrampyfors sgkas it o

account in FlddReobabliashimdes ehel Neisgér NG Faffel rd DoweF Udheg finger
29 which projects about as far as the edge of the circuit carrier 1 for
engagenent bfjé‘Q?‘i% g#'f der. The slider may be of ranp formso as to be
novabl e under the finger to raise or lower the finger 29. In the interests

of a large specifig. c ac ssuge fo reli £ CC L.hg of the
signal switch 3, the ??%% ?Pé%fegﬁg égftﬁ% %%%Q%Iéﬁ%%%géh %§§%E§e
q{i’angul 40 y pxrasure o foratthe peddebde t¢entaching- ofntthe Bigmplneans of
a

api cal tipy¥ela®; theCARelCrPBhE 8XBCEECThe ADVEBIRN domtAckceount in
15 FIGURE 2, to provide, as the contacts, two gold or
can be triangularly edges, so that.it bears on the
-counter-contact 24 by means of an apical tip or edge.
It can be more expedient, as taken into account in
15 FIGURE 2, to provide, as the contacts, two gold or
gold-plated ﬁire pieces 30, mutually transverse,
which are arranged in an electrically conductive
manner, for example welded, on the counter-contact
track 24 and on the movablelcontact arm, for example,
20 under a frontal crénking 31 of the projecting part 25

of the arm 26.

\ - If, as taken into account in the case of the
exemplified embodiment shown in the drawing, two

~ 25 conductor trackﬁﬁetworks 5 and 6 or one network 6 and
~a separate track 5 afe_ separately punched and
separately secured to  the carrier, it is
advantageous, for the geometrically complicated
conductor-path network 6 (from which also by severing

30' of initially provided connection webs or bridges
electrically mutually separated conductor tracks 6’

are to be detached)' to provide a relatively soft
material; whilst the geometrically less complicated
conductor-track or network 5, on which also the

35 battery-pole spring arm 15 that is to be designed for

- greater spring arm length, is punched out from



._.‘.._..__...___..._.___...._.

gekd- pl ated wire pieces 30, nutually transverse, which are arranged in an.
@i rically conductive manner, for exanple welded, on the counter-contact

k 24 and on the novabl e contact arm for exanple, 20 under ‘a frontal .
cranking 31 of the projecting part 25 of e arm26. |f, as taken i'nto s/
account in the case of the exenplified enbodi nent shown in the draw ng, two
25 conductor track networks 5 and 6 or one network 6 and a separate track 5
are separately punched and separately secured to t he carrier, it

i st advzlimz5 a?feoth'échani@éllirhﬂlgzﬁe(}mﬁtﬁlyeag‘gt‘e?§ﬁﬁplta! ﬁialt::&ciaqonﬁi%le%@iapat ht _

net wor rom whi c S0 S ring 30.of init.i rovided, copnecti on
webs or bri dg’é@vgt‘]%cg??%ﬁﬂ 9¥nﬁggifﬁ§g§gﬁépgt'&?s&ﬁcﬁ%i PeeRRICRL are to
be detached) poopeovies.a desiteadk| yosoin additieh, avddmtdimation
geonetrically.ke C j.cat ed. Ors .l & ' King, )kch al so
the 35 .battero#pgﬁg %in aﬁgﬁ’ggﬁ% igsgé oﬁée%rgﬁer% Pgr dyl}e\g{%r spring
arm | engt h, itheuemess-wactionsl diamansianing | joorkenixpsylientssabl e
initial e erhahdlnyi e btllediinyf Portidinss Poirndrégsbhsencenmestnarcal
properties. Instead, or_jn addltlg‘g, a -%OOI‘dI natigon of the %ﬁl‘l ng
properties cafiopSefPRct EBChyORGy BANEhe B¥ ¥8¥5e Q5 ofdte iR ERELBhi ng in

t he resilientthicknesdsngfothél epndgcori-itracko netsgizring as na owhelewor ds on

t he one hand f teri.al g Qick d he L rack
hotwork. 6 as ShanBied alls HR' fhitos Bre Isabelleivit GRS B 1 1,
the spring rethenspringomegienct hekf haer, the nakhegmhapd,s @ im@ximypce s

A7

functionaldy sPresgri P8fcel Okis ! Randtieaalay ObrdiSiMdSEh fori neréher W

words for the raising of the contact spri n%. arm 26 out of the clock
- actuation of the switch 3, 1n other words for the

raising of the contact spring arm 26 out of the clock
whe'el-work', advantageously the spi-‘ing stiffness of
the material of the relevant network 5 is orientated
15 thereat, and t_he' necessary spring stiffness possibly -
higher for a battery-contact spring arm 16 ‘realised
in the other network 6 by choice of material or
thickness of material. Furthemore the arrangement of
the individual tracks in the networks may be varied,
20 e.g. the contact arm 16 and associated track may be
' formed as part of the network 5 and separated
therefrom by severance of a bridge or bridges

therebetween,' to take advantage of the material A

stiffness of the network 5.

25 . |
To assemble the circuit carrier as’sémbly', thus
merely the preformed, e.g. punched-out, conductor-
track networks 5,6, bent at their appropriate edge
regions 14 and contact projections 25, need to be
30 inserted, for example into the depressions 4, and
secured to the carrier 1, and need ‘be separated
electrically from one another were required, e.g. at
or above the punching depressions 17, by severing of
the connecting webs or bridges. Then the circuit 9
35 and poséibly' a driver transistor for the electro- -
acoustic signal transmitter or signaller are inserted



¢ ' . . .
wheel - wor k, advant ageously the spring stiffness of the material of the
rel evant network 5 is orientated 15 thereat, and the necessary spring

(Stiffness possi-bly higher for a battery-contact spring arm 16 reali sed@r
t hd=0t her network 6 by choice of materiali®r thickness of material.
Furthenore the arrangenent of the individual tracks in the networks may be
varied, 20 e.g. the contact arm 16 and associ ated track may be forned as

- part of the network 5 and separated therefrom by severance of a bridge

or bridges tifipiebpbu8Best 32 Hrfa d¥ARLEYEA0T fdie didniiel s%' wagess of
the network 5._25 To, assenbl-e the circuit carrier assenbl us nerely the
preformed, eQf - GePnecEAnSy or tor rth& r?é’c"}mn&%fa t %%t their
appropri at e edgewoxgs 0Bs 64oandl' contact projections 25, need to be 30
inserted, - for exanple into the depressions 4, and secured to the carrier
1, and need be separated electrically fromone another were required, e.g.

at or above the pufk®i thusemaztlivner 1 rompletalst i eguipredecdsrMdd i ng webs

or bridges, JdePidhe alskembiyd 3bs apdaedsi blyya dcan® téfnsiigeor for
the el ectro- acoustic, signal rglgsmt er or si nallgr are msirt d 13
into recessesp%%im%gl%éﬁ%ﬂ, or°’é§8n{5FE,eni’53°Ra? Bf 881 8eFO6tfect i ons,

to the conducisxktpbate Onoteshowksih, theodrbwinghe sifterpahtich drt
of i ts posi (TN nd RSl csckerorff, SendnSH; ) 4nsarndaiat-pidke TPOTS
(not shown i rfunctionsi for, theecomnstyudtiomnofalthe wheedrBandsapporting
{ ntermediy e-pbAte fURRE OpPugOint B1AONYlY UBK, ONesE IdiamIRg) - Rediads-
stator coil 8 and an electro-acoustic signal
transmitter, are thrust into the associated
connection holes 20 in the conductor-path networks 5,
6 either when the assembly is being made or possibly
15 thereafter during assembly of the clock mechanism.
Thus, a completely fit_ted-out circuit carrier 1 is
produced with minimum assembly expenditure from a few
individual parts, which assembly, by reason of a low
number of electro-mechanical contact points, has a
20 high functional reliability. |

25
30

35



10 work. The plug-in pins 19 of, for exanple, the stator coil 8 and
jgs [‘ectro-acoustic signal transmtter, are t hrust into t he
g\nllated connection holes 20 in the conductor-nafh networks 5 6 either

et’ t he assenbly is being nade or possibl4g 15 thereafter durin assenbl y -
of the clock mechanism Thus, a conpletely f|ttemluwulullmmlluﬂirrl er 1is
produced with nlnlnun1assenbly expenditure fro parts,
whi ch assenbly, by reason of a | ow nunber of el ectr§- mbchanical” contact
points, has a 20 high functional reliability. 25 30 35 14 CLAIMS 1. An
el ectromechani_cal cl ock-work assenbly conprising a wheelwork plate
supporting weEBIMBrk 5 which is drivable by an electric notor, and :
an electrical circuitry for conducting electrical power froma power source
to the notor; wherein r pr o Ci rguj rier
“assenbly conp%FS|n§Ba méigj f% &égﬁégl¢§}nsu%%%?%bgﬁg?%r| Q%%mﬁﬁg
i ndi vi dual cosgmprdsingacts %beels@rupoalaﬁe c$¥§BP¥tln6ath%¢1W°5§
mechani cal g hﬂi&hengggeafﬂ&abmar eyt hanWhgieberat | matbrsonanal ahe
i'ndi vi dual conductor tracks ve been formed from a conductoy track network
or networks ifl ﬁﬁFEHcﬁﬁeﬁéqﬁéiﬁﬁy @r15° ggpﬁg&q%/?ﬁ??ﬁﬁ*ﬁ?%o??Vﬁﬁs of the
network or Retgaml(;Saarpbvfé:e soured | tbegthel ymotddy; f | ewhelreinessaidnt
portions, the bridgin ortions bee e into
punchi ng cavi Fir&§Y Si’%eg‘ ?ﬁ i@%rrl r %og%%gf\{‘g{thg:a% S gr%&éfesg rated by
20 gaps at theoppmising @aveircuitweamtienapf finsulgting material

10 and individual conductor tracks secured upon the

circuit carrier by mechanical interengagement
therewith; wherein at least some of the individual
conductor tracks have been formed from a conductor
‘track network or. networks in which these tracks are
15  joined by b:idging portions . of the network or
 networks and are formed integrally with flexible
resilient portions, the bridging portions having been
severed by being forced into punching cavities formed
in the carrier so that the tracks are separated by
20 gaps at the punching cavities, wherein said flexible
resilient portions provide spring contact arms for at
least the motor and the power source; and wherein
said carrier assembly is releasably mounted on said
wheelwork plate. '
25 .
2. An assembly as élaimed in Claim 1 wherein the
conductor tracks are held in retention grooves or
recesses in the circuit carrier.

30 3. An assembly as claimed in Claim 1 or 2, wherein
| fashioned on the conductor tracks are regions which
project over the edge of the circuit carrier or over
free recesses in the circuit carrier, and which
regions are provided with connection holes - for the

35 reception of component plug-in pins.



‘rESilient portions provide spring contact arns faL_aL_L§§§L_LDE_g?£0r ang

the power source; and wherein said carrier assenbly is rel easably m)u
.0n said wheelwork plate. 25 2. An assenbly as t"m,mm 1 where
thenconductor tracks are held in retenti @8 groov ﬂﬂyﬁﬂgﬂ t he

circuit carrier. 30 3. An assenbly as cl ai ned i'n © & m" 6r wherein
fashi oned on t'he conductor tracks are regions which project over the edge

of the circuit carrier or over free recesses in the circuit carrier, and
whi ch regiond.ar e 2 cags@nbly t dsceledaiedonmoCeainog, thméfeixecenéi on of

corponent bl Uil clila: po1ds have A I3RHILY 2efLabusd dn Gl 3.

wherein the COMMECTION hOTES haVve a dﬁed
peri phery, tedgedpeninhess cthehtibsdoscedgespaft which cﬂeeerithr circle

the di anet er p@f-pahigeh 4 sfrwqmr %@éfé éﬁ@raiaﬁeéé@r@ie&hﬂéht hs plug-in

5 pins. 5. An assenbly_as clainmed in C.aim3 wherein *the
connecti on h&oewhat fﬁﬁ“gnl.tljeﬁt than bé’?‘@onﬁ’%?‘“ﬁ?:ﬁrl r%%rlt?’ﬁn B1WE-1R the form

of conicab degmessions in 10 the conductor tracks. 6. An assenbly as
claimted in any one of the preceding clains, wherein at |east one of

t he conductor tracks has an edge region which projects 15 beyond the
boundary of ®he ciArcidssenbly eas aptiaiwnedhinsCledm & ox ght whereinto a main

plane of tNehel Wrnd{drP 'Sk Nefe2£bEfiBacBE RN ULt e p1anal ed to
forma battery-connection one e spring contact arns
insertion aids in the form of conical depressions in

\/ _ 10 the conductor tracks.

6. An assembly as claimed in any one of the
preceding claims, wherein at least one of the
conductor tracks has an edge region which projects

15 beyond the boundéry of the circuit carrier and which
is bent at right angles to a main plane of the
circuit carrier and has a free end portion which is
angled to form a battery-connection one of the spring
contact arms.

20
7. _An assembly as claimed in any one of the
preceding claims, wherein one of the spring contact
A/ arms carries or forms a movable contact, and is

connected by way of a cranked portion to a carrier
25 held portion of one of the conductor-tracks; and
wherein a flexibly projecting portion of this spring
contact arm is bent so that the movable contact is
disposed above a counter-contact fixed on the circuit
carrier.
30 . _
8. - An assembly as claimed in Claim 7, wherein a
pillar formed on the carrier éxtends through a fixed
portion of the conductor track from which the cranked
portion of the spring contact arm extends, so as to
35 mechanically interengage with said fixed portion.



7. An assenbly as claimed in any one of the preceding clains,

wh n one of the spring contact arns carries or forns a nmovable contact,
and< connected by way of a cranked portion to a carrier 25 held portion -
of one of the conductor-tracks; and whens n an’ummlmmﬂmmung porti os-
of this spring contact armis bent so that the di sposed
above a counter-contact fixed on the circuit carrifer® g Ah assenbl y

as claimed in Caim?7, wherein a-pillar forned on the carr|er ext ends

through a fixegd pordyd %é&nﬁﬂ? &Q@P&i:ﬁédtiﬁ%ll‘aiﬂ@ whiggh g, h‘%zh%&%'l‘i-ﬁd

portion of the spring contact’ armextends, so as to 35 rrechanl cally
i nt erengage withe agvelRisPrptact ofompriges aAR’-&??eRﬁI yize segureq
Clainms 7 or 8toMiHesi fnléhebmyvpbbgemahgctpmwnsesaﬁdpwneeeah wihiee

secured to the fl exi ctin rtion; wherein t

count er - cont aé® 5&%’: %orgg%:f‘ Ftoﬁlg)l;p%egce offuvﬁq-?q‘eroplgﬁteatcgd trar?s’versel y
of and bel ow ordentatgd Smanseetselni oof f lﬁndlerbqitmetﬁe wmoyabd ef ast ened
tO one of Bhecﬁﬁiﬁ{ﬁem‘g{xiéﬁk%ﬂt‘ﬁu i ésseBl! Yig% cl g ?Egséﬂe@' ggn 7, 8

"9, wherein rojecting portion of said one 10 spring contact
arm i s conneco®® f &he cﬁ‘?’@%ﬁ’%ﬁ"ﬁﬁﬁ%ﬁkﬁf sai d one spring contact arm
which finger is arranged. to permt  mechanical |ocking of the novable

contact i-n a predeterm ned sition. 15,11, a y | ai meq, i n any
precedi ng cl arMwhdi®i # staﬁneC%?iTﬁg Aﬁéc@'% Za gj i %g portion
whi ch overl apwmimrtheamedmbdly hewso peetihgr mi“tﬁlcungsf dsaifle gmenj ecti ng
portion iRpgth rH% S £Ne 35 20
j oi ned toﬂ?heesﬁro“gtl ng péo i on by o%ﬁeq%a L6 S & % u%.%

finger of said one spring contact arm, which finger

is arranged. to permit mechanical 1locking of the
movable contact in a predetermined position.

15 11. An assembly as claimed in any preceding'claim
N wherein at least one of the tracks has a projecting

portion which overleps another track which has been
formed alongside the projecting portion in the
network or the same one of the networks and has been

20 joined to the projecting portion by one .of the
bridging portions; and wherein said projecting
portion has been cranked after severance " of the
bridging portion to extend over in spaced apart
relationship with the overlapped track.

25 5
12. An assembly as claimed in any one of the
preceding claims in which the tracks are or have been
provided by a plurality of the conductor-path
networks punched out from initial materials which'are

30 different with respect to their mechanical
properties, such as stiffness, material thickness
tYpe of material,_ in aceordance with the required
bending spring stiffness of the spring contact arms.

35



bridgi ng portions; and wherein said projecting portion has been
cranked after severance of -the bridging portion Wpace
capart relationship with the overlapped track. 25 An assenbly as cl a@
|n"~arﬁy one of the preceding clainms in whiXh the @’ﬂﬂmmﬂﬂ”” been

‘ W from

provided by a plurality of the conductor-path net
initial materials which are 30 different W th respect" Sto* their
mechani cal properties, such as stiffness, naterial thickness type of

material, lmm.ccomaageefabw hbedlﬁqlmﬂerﬁdlrbmil’iﬂ ﬁ@“ﬁﬁe%éhﬁf '%@féslz 3}‘1 the
spring contact_a n asse as ,c in Claim erein
t he conduct or® ?r?é‘é‘ﬁtorﬁgf%)fk neé{fwoéf rrpl%ﬁl é‘B\PS‘FFl caPeeBRtTdGRt i on i s
or has been pasfiguratiempeds oprpuhelsedbeénorprmal hisglampedst oassabl e
or stiffer f ly re en te

S| Veron ﬁlb'lrb pight éé@és? Rt conéuct cs)Flttjl}%érk net wor k

geonetrlcall nor e conpl I cat edl onf 1 gura
is or has beehlg¥esakly stal?ﬁr%ijlien unch@é’terﬁ-ﬁém awhidsmpar atthee| y

more flexeralg é/oxﬁ@éh@élifss Srtdrfé MaicnipAlicated1iA- éBni‘i?%E@tEdas

clainmed in an of d al to 11, wherein one or nobre o he conduct or

tracks is i ncf}r/‘?/’? ?f_/’?’fﬁﬁggd RSEYPERi diSonBTor PABr ePEBR nBTe&FELet arns,

whi ch track mtamm&s | Spanched f ofreth f r can a comparativéleh | moxie ffer

t han t he rrat r h e t networks i s or have been
Bt LORINLEM L0, QFs eBepRleLhgy net vo! " have

formed. 15. as c ai e g clai mwherein said
circuit carrier assenbly provi des 20 support for said wheelwork. 16. An

Y&'/‘,‘GCt romghanigal an CASSdmiOf Kas APSEABEYin any one of Claims 1 to
11, wherein one or more of the conductor tracks is
individually formed to provide one or more spring
contact arms, which track or tracks is or are formed
from a material .which is stiffer than the material

15 from which the or one of the networks is or have been
. formed. .

15. An assembly as élaimed in any preceding claim
wherein said circuit carrier assembly provides
20 support for said wheelwork.

. 16. An electro-mechanical clock-work assembly
o comprising a circuii: carrier assembly substantially
as hereinbefore gdescribed with general reference to
25 FIGURE 1 or FIGURE 1 as modified by FIGURE 2, 3 or 4a

and b of the accompanying drawings.

17. A method of making an electro-mechanical clock-
work assembly comprising a wheelwork plate supporting

30 wheelwork which is drivable by an electric motor, and
electrical circuitry for conducting electrical power
from a power source to the motor:; wherein said
circuitry is provided by a circuit carrier assembly
formed by:-

35



conprising a circuit carrier assenbly substantially as hereinbefore

ribed wth general reference to 25 FIGURE 1ot IZJr:HFeF 1 as rmd|f|ed by

RE 2, 3 or 4a and b of the acconpanying draw ngs. _
meki ng an el ectronechani cal cl ock- work aa%mlylﬂ ;m l I'I Mﬂtl Work e
plate supporting 30 wheelwork which is drivable tor, and
electrical circuitry for conducting electrical power from a. povver source to
t he notor; wherein said circuitry is provided by a circuit carrier
“assenbly f or med by:¢-ap> sepégaééinQB%fnihgl Ya fHF R Délr 3082 hsAl a®fing

I nsul ating materi al to rovide cavitjes _ther nd formn | east
one conductor traclPatfTiAk of%el KXY chégﬁﬁggﬁ veal??a‘f%jr?'al g(’%}

securing said net wdemingeatolEastoohke conductoratrack h;twerkamfcal

I nt er engagenent there t hereof overlie the
cavities; and (c) Lae \éuf‘%lhlng&fﬁga%m?#ggiyporﬁ%%ggiinto the cavities to
sever the network drbhetmimﬁ osgic;()networ)@q:anettwor@ﬂs tadithedual

conductor stracks &rrff@ftb O chaniiiagh iﬁ%@ﬁﬁéédeﬂxéﬁ@%ﬁé&hﬁi@tﬁﬂ bl e
resilient portions which prolJPect fromthe carrier to serve s sprt ng

contact arms for céif atbAty PHEEOGHRYr PATFHIONS pBREFeggur‘t‘éer
thereafter (d) nMugitlessaaldcircuit carrier assembly rel easabl y upon

sai d wheel work pl at iTg c per.at f{:#y d el rk 20

18. A nethod as cl((:ﬁ d %ﬁ’r&lgpm ?t}é q%’“é&él eﬁgl’%‘g%l ca\er}‘i%er asserrbly
is nmounted to provickvities to sever the network or networks into a

10 plurality of individual conductor tracks at U

least some of which integrally incorporate

flexible resilient portions which project from
the carrier to serve as spring contact arms for
contacting the motor and the power source; and
15 thereafter
' (4) mounting said circuit carrier assembly
releasably upon said wheelwork plate to co-
operate functionally with said wheelwork.

20 18. A method as claimed in Claim 17 wherein the
circuit carrier assembly is mounted to provide
intermediate plate functions for the wheelwork.

19. A method as claimed in Claim 17 or 18 wherein
25 the carrier is'formed to provide grooves or recesses °
in which the or each network is insérted, and wherein
said securing is pérformed by displacement of
portions of the insulating material to trap the
network or networks in said grooves or reéesses.
30 . . _
- 20. A method as claimed in Claim 17, 18 or 19
wherein said network or at least one of said networks
- is formed to provide at least one socket. to receive a
. pin or like connector, the socket having an internal
35 edge, tooth or point for engaging and retaining said
' pin or like connector. '
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Claim1l7 or 18 wherein 25 the carrier is formed to provi de grooves or
crecesses in whi-ch the or each network is |nser'§lm|"mm"n"(ﬂm“ aid @
sedwfing i s performed by displacenent ofl®orti i IIIFI ng

. material to trap the network or networks in said grooves®or® recesses. 30
20. A nethod*as claimed in Caim 17, 18 or 19 wherein said network or

at | east one of said networks is formed to provide at |east one socket to
receive a pipior Ai kenexhodkctof, makingcked healbok-worknt casseémiBbyedge,
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