« "ASSEMBLY, E.G FOR USE IN A TI MEPI ECE" The present invention relates to an
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assenbly conprising a hand, pointer or other indicating newber—'e’g:'for
use in a tinepiece. The present Appli.cants have proposed such an assenbly

in-their prior Japanese Patent Application No. 233974/1988 whi ch was not

pubf*éhed at the priority date of the present application and which is not
therefore prior art in MASSEMBLY,h&.&.0 FORIUSRIEN e TIMERIREE'Uct ed as
descri bed bel ow. 10 Two annul ar conductors are di sposed around the
axis of rotation of a hand or pointer below the latter. A pair of contact
menbers each of which has a contact capable of sliding on one of the

annul ar conductors i s mpaiRGsUht evaHAlcH de Ritddiecdians. addemabyul ar 15
C
ﬁ‘n

conductors are electri.call nnected to an external circuit._ Th act
menbers are el ecGPMEEHS* Pointes &% 8T | i ‘ﬁ%’ﬁgg;:f n

operation, when el.eCt fior m@&enin & vimpietd.o the two annul ar conductors
fromthe external circy,t, 20 t he two C cirxically
connected by the cont athhse aqeaerx}d: g?q%ecagh%ﬁ]aérv%%%o%%_ lZn%ﬂel ectric
power is s\ﬁppl i edssemily dinettheicalpdica Japandses Batent Applicrtien No.
however, en th iy -éﬁg&hggcgﬁh PEyrLeyise
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and assendl | ng oF PRETAGHEd B8 Aearraiied FRLHIE care. This s difficult o
achieve. |4 Two annular conductors are disposed around the
. axis of rotation of a hand or pointer below the latter.
— A pair of contact members each of which has a contact
capable of sliding on one of the annular conductors is
mounted on the underside of the hand. The annular
L5 conductors are electrically connected to an external
éircuit. The contact members are electrically connected
to an electrical locad on the hand.

In operation, when electric power is supplied to
the two annular conductors from the external circuit,
the two contact members are electrically connected by
the contacts sliding on the annular conductors. Then,
electric power is supplied to the electrical load.

In this prior construction, however, when the
K,; contacts slide on the annular conductors, they cause
mechanical resistance to the rotation of the hand. If
the pressure applied to the conductors by the contacts
is reduced so as to decrease this mechanical resistance,
then the reliability of the electrical conduction may be
unsatisfactory. Therefore, it is necessary to effect
30 machining and assembling of the contacts with

considerable care. This is difficult to achieve.




-Moreover, it is |laborious and cunbersone to position the contacts correctly

on the hands or pointers. Accordingly, it is an object of the present .
invention to provide an assenbly, e.g. forzuse in.a 5 timepiece, which_is
easy to manufacture, does not affect the torque applied to the hand or E:J

ot her indicating nenber and permts electrical conduction with high
reliability. Adoredivey ,t At e Aratsaniodswamnd i cumbéheome | so 1posihépaf the -

provi ded an as%%mla%t%?%rfr}wf Jnotﬁiﬁaq;&@dg 0ho £ gfsrot at abl e

i ndi cating nenber rst carrie rca menber; a second
coil which is di spose@candeeqlar,bmt sl;ﬁacas'd ¢b1ﬂ|¢th@ffth§tpeeﬁﬁn§o t hat
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first coil. EacC and Sec corls respective
bobbi n, the firedigdillikgbbin being rigidly secured to the underside of the

said |nd|cat|ng ”E”bﬂccd¥éin to tHY Fddine fﬁﬁ@hgioﬁ?lehagabhas i's made
froma rragnetlcalll%i per meab g material”. The ' said in

I ng may be a
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surface of anohand ldidldt@iem&'dﬁa’dzﬂfle/\mmcétﬁhgmaﬁﬁebel awfibst coil

first- nentlone@a&%qE%?g'“%dyaﬂ%ndicgt member, a second coil which
~ 1s disposed. close to but spaced from the first coil so
that electrical power supplied to the second coil is R
15 induced in the first coil and an electrical load g
carried by the said indicating member and electrically
connected to the: first coil. -
Preferably, the first coil is mounted on the _
underside of the said indicating member coaxially of the
20 axis of rotation of the latter, the second coil being
~mounted below the first coil. '
_ Each of the first and second coils ‘-may be wound on
a respective bobbin, the first coil bobbin being rigidly
secured to the underside of the said indicating menber.
25 _ Preferbly, each of said bobbins is made from a
magnetically permeable material.
The said indicating member may be a seconds hand 'k)-
of a timepiece. _ :
The second c0il may be mounted on the upper
30 surface of another indicating member which is disposed
below the first-mentioned ‘indicating member. The said
other indicating member may be a minutes
hand of a timepiece. .
The electrical load may comprise an electro-



“other indicating menber may be a minutes hand of a tinepiece. The
electrical |oad may conprise an el ectro- 3 lum nescent device, e.g. an
< LED. At |east one of the first and second cogls may be nmade of a

sel fedfusing wire. The invention al so conprises a tinepiece provided 5
with at | east one assenbly as set forth above. Thus, in operation, the
second coil may tmumimﬁsaemajdyvgggnagtgd iR gﬁpexternal circuit so that

electric current fl ows u t he se produci n netic flux
around it. By arrangi A{né% ?) one élﬁﬁ% g%f?ﬁ ag rFEﬁgna?gﬁé&FhﬁéﬂgPethe
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connected to theé%k%égrif I rcuit ‘ectric power ng suppl i ed

to the | oad conn ally 1Gorieciad to@n external CIHﬁﬁltnﬁenF 8k is
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Figure ¥is an m&&ﬁﬁﬂnﬁﬂingnannnentzﬁﬁuns(ﬁhtdﬂghlﬂ@ﬁlseebnd coil, the

: magnetic flux constantly changes. The variations in the
magnetic flux produce a voltage across the first coil
which is disposed close to the second coil, thus
generating electric current in the first coil. Because

15 of the action of the electromagnetic induction, electric

power is thus supplied to the first coil from the second
coil connected to the external circuit, the electric
power then being supplied'to the load connected to the
first coil.

20 _ - The invention is illustrated, merely by way of

example, in the accompanying drawings, in which:-

Figure 1 is a cross-sectional view of part of a
timepiece provided with an assembly according to the -
present invention; and

25 Figure 2 is an electrical circuit diagram of the

timepiece.

W ; - Referring to the drawlngs, a timepiece has an hour
hand and a minutes hand which are supplied with
electrical power by the said prior construction

30 described above. However, the seconds hand of the
timepiece is supplied with electrical power by an
assembly according to the present invention. |

Referring to Figure 1, a bush 2 is rigidly fixed
to a timepiece movement 1. An hour hand shaft 3, a




~ Referring to the drawings, a tinepiece has an hour hand and a m nutes hand
which are supplied with electrical power by the said prior construction 30
descri bed above. However, the seconds hand of the tinepiece is supplied.
with electrical power by an assenbly accorﬁlng to the present |nvent|onLJ‘
Referrlng to Figure 1, a bush 2 is rigidly fixed to a tinepiece anenent*T

An h hand 4
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of the hands. 5%1%¥¥““§%Kﬁlxe conductor 7 ose twardly
of the projecti® lHEQeqli%B Eﬁﬁdg t bhegfized,
r adi g| BY |nw?r d:lopmfa]tlt}eqfd;rce:tam&m f@tatwﬁ 6f the manddctony 7 and 8-
are bent to forggds aned. co tj
respectivel y. 'Fhese a(J:Ignnec"zt I NQ ncbc% eﬁ l%n‘(’l"%ﬁoﬁ?at FﬂﬂéagéVoﬂuFWérﬁ]erd
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to t he hour

circuit (not shown
hand shaft 3. |2’ m%m {GRGUSERrsS| band. erenlgenuttngfpm &-11, on
whi ch aopair oshaped.connectingl 1hemhéﬂgnﬂﬁfﬁhd|§af'fés%eétieél Yo t he
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on the hour haﬁdxgg block 6 and are connected to lead wires 9a and 9b,
respectively, so that the connecting members 7a, 8a are
electrically connected to a driver circuit (not shown). 'L;
15 - An hour hand 10 rigidly fixed to the hour hand
shaft 3 is located above the fixed block 6. An
- insulating plate 11, on which a pair of conductors 12,
- 13 ‘are mounted, is firmly fixed to the underside of the
hour hand 10. The conductors 12 and 13 act to supply
20 - - electrical power to an electroluminescent device EL
(see Figure 2) mounted on the hour hand 10. The
conductors 12 and 13 have contacts 12a and 13a
respectively, which in operation rotate around the axis
of rotation of the hour hand 10 and slide on the annular

25 fixed conductors 7 and 8, respectively.
' A block 16 of the same construction as the fixed
block 6 is rigidly fixed to the upper surface of the o

hour hand 10. An annular conductor 17 is disposed
radially outwardly of an annular projection 16a of the
30 block 16. Another annular conductor 18 is dzsposed
' radially inwardly of the proJection lé6a. '
Connecting members 17a and 18a extend through the
block 16 and protrude below the hour hand 10. The
connecting members 17a and 18a are_soldered at 14 to the
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 conductors 12 and 13 have contacts 12a and 13a respectively, which in
operation rotate around the axis of rotation of the hour hand 10 and slide
on the annul ar 25 fixed conductors 7 ang 8, respectively. A block 16 of
t he_igane construction as the fixed block 6 is rigidly fixed to the upper
surface of the hour hand 10: An annul ar conductor 17 is disposed radially
outwardly of an @andhatopsofldcandnlliGarebpekei¥@ly. block 16. Anot her

annul ar conductor 18 | & diaRgssdnagd 3bl unabvadnt alaly % el 4 e 100

Connecting nmenbers 17a nd throu protrude
bel ow t he hour hBhHEUEeS hard.shags: ﬂngsnéﬁ’ﬁéﬁ§d1?§°éﬁ¢d they haur dangke ik at
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conductive wre i7 XW@”?& nntgﬁe hour hand 10.
A second coil bobbin 24 made from a magnetic
: material is rigidly fixed to the upper surface of the
Sl 1S minutes hand 20 coaxially of the axis of rotation of the
minutes hand 20. A conductive wire is wound on the
second coil bobbin 24 to form a second coil 25 that is
electrically connected to the conductors 22 and 23.
A seconds hand 30 that is rigidly fixed to the
20 seconds hand shaft 5 is disposed above the minutes hand
20. A first coil bobbin 34 made from a magnetic
material is rigidly fixed to the underside of the
seconds hand 30 coaxially of the axis of rotation of the
seconds hand 30. The first coil bobbin 34 is disposed

g opposite and close to the second coil bobbin 24. A
conductive wire is wound on the first coil bobbin 34 to
U ' form a first coil 35 that is electrically connected to

an electroluminescent device EL (see Figure 2) mounted
_ on the seconds hand 30.

30 The hour hand 10, the minutes hand 20, the seconds
hand 30 are rigidly fixed to the hour hand shaft 3, the
minutes hand shaft 4, and the seconds hand shaft 5
respectively via sleeves 10a, 20a and a cylindrical
member 30a, respectively. These hands can rotate above



second coil bobbin 24 to forma second coil 25 that is electrically
connected to the conductors 22 and 23. A seconds hand 30 that is rigidly
fixed to the 20 seconds hand shaft 5 isedi sposed above the m nutes hand
20. A first coil bobbin 34 made froma magnetic material is rigidly fixeg.
to the underside of the seconds hand 30 coaxially of the axis of rotation
of the seconds hahkrB032 Thixédrtso aodiabobbiintldg mediberosdd 25 opposite
-and close to the sec (oaY ENy g4 (ofo] e Y lsf &4 S n -t he
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to the annularﬁjﬁggif;ﬁg&gﬂﬁgﬁé;,ag fﬁfﬂlﬁﬁéd'@édtﬁhres 9a,  9b. Then, it
via t

I's supplied to the conductors 12, \ e contacts 12a and 13a sl iding
on the Annul ar ShSERFBIMARIIFANY deviee FhspEbatvdpya RpAgi PR, thfe hoditer
i's furnished thdme 1@, el ectrolum nescent device EL that is a |oad on

the hour ' Then electrical power is supplied to the

electroluminescent device ELz' which constitutes a load
- on thg minutes hand 20, via the_conductors 12, 13, the 'k)
15 annular conductors 17, 18, and the conductors 22, 23 in
the same_mannef. _ ' '

At this time, electrical power is supplied to the
second coil 25 from the conductors 22, 23. As a result,
electrical power is induced across the first coil 35.

20 .Then electrical power is supplied to the
electroluminescent device ELJ, which constitutes a load
- on the seconds hand 30, by a connecting means (not
shown). . o ' : :
| The electrical operation of the assembly
25 described above is next explained by reference to
~ Figure 2. N o

In the present embodiment the electroluminescent W/
devicés EL.I_--'EL3 are mounted on the hands as loads. |
When an AC voltage is applied to each electroluminescent

30 device, it emits light and so it is a kind of capacitor.
_ The driver circuit for the electroluminescent
devices ELI_%EL3 comprises capacitors Cl, Cz,
a resistor R, a transformer Tl, a transistor Tr and
-the electroluminescent devices EL and EL to form a
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operation of the®

hand 10. Then el ectrical power is supplied to the electrol um nescent device
EL , which constitutes a |load on the mnutes hand 20, via the conductors
12, 13, the 15 annul ar. conducters 17, %8, and the conductors 22, 23 in
t heAgame manner. At this tine, electrical power is supplied to the second
coil 25 fromthe conductors 22, 23. As a result, electrical power is

i nduced across thitoeking 08til35to20which Fanséosuisr itha vedverge st o i ed
e haot ! 9 D 98 Ledge IgKLEE] B the LN AEOURNELYRET R dAY Thd "°

seconds hand 30 E% connectin he el ectric
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Figure 2. In thesﬁabﬁbﬂieenﬁﬁélagaillgglghectroIun1nescent devices EL - EL
are nmoung ed on the han s. \Wen an,AC voltgge IS In%plle tao each

s
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10 electrical power is induced across the first coil 35 by
electromagnetic induction. Therefore, electrical power
is supplied to the electroluminescent devices EL on the
second hand 30.
! In the present embodiment electrical power is
-/ L5 supplied to the hour hand 10 and the minutes hand 20 by
the said prior means described above. Only the seconds
hand 30 is supplied with electrical power by the
assembly of the present invention. However, it is also
possible to use a said assembly for transmitting
20 electrical power to the hour hand 10 and the minutes
hand 20.
~ The first coil 35 and/or the second coil 25 can be
made of a self-fusing wire. Further, it can be an air-core
coil having neither the first coil bobbin 34 nor the

25 second coil bobbin 24. Additionally, the first coil
bobbin 34 and the second coil bobbin 24 can be made from
U o a non-magnetic material. ' '

' Loads can take various forms such as LEDs, as well
o as the electroluminescent devices EL - EL, .
30 In the construction shown in the drawings,
electrical power can be supplied to a timepiece hand or
hands in a non-contact manner. Therefore, the torques
acting on the hands are not affected. ' Accordingly, the

invention can be applied to hands driven with low



5 In the present enbodi nent, the second coil 25 connected to
the el ectrol um nescent devices EL and [err] and the first coil 35 which is
opposite to and close to the second coil 2% form a- second transformer [eijj
When al ternating current flows through the second coil 25, to -
el ectrical power is induced across the first coil 35 by electromagnetic
irductifn. Thetetque, eheht ascal timepiece Jgyurndsl hiand he F%rther, in

el ectrol um nesc c n present”
enbodi nent elec?Q%CgEXH Sﬁngkruggiog qgg%ﬁygﬁgiié%ég?%og?ahgﬁd 10 and the
m nut es hand 2ore&1@héesauadgntepnndéws magnmnmngeanﬂmass;mplrhe seconds
hand 30 is suppbpeéawaaseheat @hegl é%ﬂhearﬂf A Qécafscw%ent

i nvention, However, it I s also possi to use a said assenbly f
transmittPng 20not’ regpizedical pomer to the hour hand 10 and the m nut es
hand 20. The first coil 35 and/or the second coil 25 can be made of a
~self-fusing wire. Further, it can be an air-core coil having neither the-
first coil bobbin 34 nor the 25 - second coil bobbin 24. Additionally;
the first coil bobbin 34 and the second coil bobbin 24 can be made from a
non-magnetic material. -Loads can take various. forms such as LEDs, as well
as the electrol um nescent devices [err] 30 : In the construction
shown in the draw ngs, electrical power can be supplied to a tinmepi ece hand
or hands in a non-contact manner. Therefore, the torques acting on the
hands are not affected. Accordingly, the i nvention can be applied to hands
driven with | ow ; :



8 torque, such as a tinepiece seconds hand. Further, in the said
construction, electrical conduction is reliable. Additionally, - machining

and assenbly operations are easy to.perforgm and great—aeceuracy is 5 not

reqghdir ed. 9 CLAI M5 1. An assenbly conpri §j | e hand or
ot her rotatable indicating nenber; a first coil caqmﬂgﬂﬂﬁmu mch-ati ng

menber; a second coil which is di sposedCIAIMR2 to but first

coil so that 5 el ectrical power supplied to the second coil is induced in .
the first coil; and an electrical load carried by the said indicating

menber and electrically connected to the first coil. 2. An assenbly
as claimed in claiml1l in which 10 the first coil is nmounted on the

of 'the 1atter, The second NoiASHRIETY HANRCE 029 0, Tate fePle pdhe 85 ' "

An assenbly asSth@ra@tatabls mmiicating memberach Hirstecoilscamniledecond
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ooty o O giAbBe Gidlan T Bl spbcadf4h e BuBRE 501l RacthAEom a
nmagneticaldy 2@lepémieall powsiresupplied to the swecondeddil 86 thaused in
any preceding Ghaiefle £irst coil; and an electrical load carried by the
' said indicating member and electrically connected to the:
first coil.
2. An assembly as claimed in claim 1 in which
| 10 the first coil is mounted on the underside of the said
—/ indicating member coaxially of the axis of rotation of
the latter, the second coil being mounted below the
first coil.
3. An assembly as claimed in claim 2 in which
1s each of the first and second coils is wound on a
| respective bobbin, the first. coil bobbin being rigidly
secured to the underside of the said indicating member.
4. An assembly as claimed in claim 3 in which
each of said bobbins is made from a magnetically
20 permeable material.
5. An assembly as claimed in any preceding claim
.in which the said indicating member is a seconds hand of
a timepiece.
6. ' An assembly as claimed in any preceding claim
25 in which the second coil is mounted on the upper surface
of another indicating member which is disposed below the
first-mentioned indicating member.
7. An assembly as claimed in claim 5 and in
claim 6 in which the said other indicating member is a
30 minutes hand of a timepiece.




in which the said indicating menber is a seconds hand of a tinepiece. 6.

An assenbly as clainmed in anW in which the second coil
is mounted on the upper surf anot her indicati-ng menber which is —~—
di sposed bel ow the first-nenti “i“‘mm‘um mber. 7. An N
assenbly as clainmed in claim 5Tﬂ H“‘ ‘which the said other _
indi cating menber is a 30 ninutes thahd bf At nmepi ece. 8. An- :
assenbly as clained in any preceding claimin which the electrical |oad

conprises argel ectro- | i 48seABly dg¥i edaithed in any Precafimy Ve fgin! ai med
in any. preced| ng claimin which S electrical | oaad 1::@fkri ses ancLEJD. 10.
d

An assenbly % ’aﬁ%ﬂh?neéﬁﬁtﬁiléé Aﬁgdcpamrlﬁ%%h e‘F%‘f one of the

first and senmm;hggcéﬁtlaewde.of a self-fusing wire. An
assenbly suhstantially gs here for Lll?une%e.m i_bed V\nthéefere ce to and

as shown in the acconpah¥i i 8 Y AT OV 8 with
at | eagt oneimsekridhythe ell.ecudcall any.dpmmmszlmmﬁm

10. -An assembly as claimed in any preceding clalm
in which at least one of the first and second coils is
made of a self-fu81ng wire. .
_ 1. An assembly substantlally as herelnbefore

10 described Wlth reference to and as shown in the
accompanying drawings.
12. A timepiece provided w1th at least one
assembly as claimed in any preceding claxm,




