'MYSTERY' CLOCK  The present invention concerns a clock and, nore
particularly, a so-called 'nystery' clock, so-called because of its al nost
total transparency. Such cl ocks are produced in the formof a fixed frane

Havi ng a ci

rcul ar opening in which transparent discs, which are driven at

t hei.r periphery, are arranged. Such clocks are well-known in the state of
the art and, by way of exanple, patent docunent FR-A-2.632.426, describing
a nystery clock of a particular kind, with extensile hands, can be referred

to. I n al

| state of the art mystery cl ocks, the cross-sectional form of

the transparent discs concerned corresponds to the formand size of the

cl ock openi

ng, so that each disc tury d.l fixed axis. The obj ect
of the present invention is to propo@@%&gﬁgcﬁhgxﬁﬁh adds to the surprise
effect, through the novenent of axes of discs or the like, while preserving

an appar ent

bsence of, . . .
fﬁe present invention concerns a clock and, more particularly,

a so-called ‘mystery’ clock, so-called because of its almost
total transparency. '

Such clocks are produced in the form of a fixed frame having a
circular opening in which transparent discs, which are driven at
their periphery, are arranged.

Such clocks are well-known in the state of the art and, by way
of example, patent document FR-A-2.632.426, describing a_myétery
clock of & particular kind, with extensile hands, can be
referred to.

In all state of the arE mystery clocks, the cross-sectional form
of the transparent discs concerned corresponds to the form and-
size of the clock opening; so that each disc turns around its
fixed axis. ' ' . |

The object of the present invention is to propose a clock which
adds to the surprise effect, through the movement of axes of
discs or the like, while preServing an apparent absence of
connection between the hands or the like and the clock driving
mechanism.. '

It has already been proposed, in conventional clocks, that there

be construction enabling surprise effects through the movement
of the geometrical axis of rotation of the hour- and/or minute-
indicators, or .through a shift or partial removal of normal

- reading elements (dial, hour-indicator, minute-indicator).




¢onnecti on between the hands or the like and the clock driving nechani sm
It has already been proposed, in conventional clocks, that there be
construction enabling surprise effects through the novenent of the
geonetrical axis of rotation of the hour- and/or mnute- indicators, or
through a shift or partial renoval of normal reading elenents (dial

houf -i ndi cator, m nute-indicator). 1
Thus, in patent docunent DE-A-2.044.355, it is envisaged that an hour- or
m nut es-indicating circular disc (or ring), while turning around its
geonetrical axis, can be noved bodily in relation to a ring (or a disc)
with a fixed axis, following a rotational novenent w thout slipping, by
means of gedFhwg, fir Ra&eRN documenfii BRE-Ahé. 844 d3 3ot rﬁsceﬁnvdaéa&%s"éﬁ%&n :
a circle. ThgohiOe d;s hgﬁqtber-aﬂgﬂc&'ﬁﬂa' EPSEEEAENGiYc L8l Sk fhGY S while
position of t%e ring and of the disc. “As _anot her exangle, pat ent daocunent
WO A- 94. 04965uBning Bxound its geometrical axis, can be m

relation to a ring (or .a disc) with a fixed axis, following a

oved *bodily in

rotational movement without slipping, by means of geéring for
example, in which the said geometrical axis describes a circle.
The time is read through visual assessment of the relative
position of the ring and of the disc.

As another example, patent document WO-A-94.04965 describes a

' clock comprising a casing which turns at a constant speed in a
clockwise direction, about. a fixed axis, and carries,
eccentrically, a conventional clock-mechanism controlling the
rotation of said'casingfand that of a miﬁute-indicating pointer.
A conventional, graduatéd dial is positioned behind the minute-
indicating pointer, and it is ballasted in such a way that it
maintains its fixed angular position through gravity, by itself,
that is, so that the 12 o’clock - 6 o’clock-line is always
vertical. The casing concernéd. comprises an hour-marker or
pointer;'a pointer for example. The hour is read on the basis of
the angular position of the said casing in relation to the dial,
and the minutes are read in the usual way from the position of
the pointer in relation to said diai.positioned behind it.

In these known devices, reading of thé time is very impractical
because-the hour- and'minute-indicators are not coaxial and are
spaced in relation to each other, the user therefore having to
make an unusual optical or visual-assessment of the reia;ive'
positiopiﬂg'of two elements. Moreover,'ghésé.devices are:not
applicable to so-called. ‘mystery’ clocks because discs or similar
indicators have to mask the mechanism and therefore cannot be
transparent. |



ctfock conprising a casing which turns at a constant speed in a cl ockw se
direction, about a fixed axis, and carries, eccentrically, a
conventional clock-nechani smcontrolling the rotation of said casing and
that of a mnute-indicating pointer. A conventional, graduated dial is
positi oned behind the mnute- indicating pointer, and it is ballasted in
such a way that it maintains its fixed angular position through gravity, by
itself, that is, so that the 12 o' clock - 6 o' clock-line is always

vertical. The casing concerned conprises an hour-marker or pointer, a
pointer for exanple. The hour is read on the basis of the angular position
of the said casing in relation to the dial, and the mnutes are read in the
usual way frdﬁhehebpesttp@nuhetpnaqgnunznvemtxenausomhegeﬁam@(nqupropose a’
posi tioned beRj t kn e t
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“cl ocks becausaxes @fs ratadiien of |theseamdscmwa am&ammaﬁﬁ% Qtker.
t heref ore cannot be transparent. 2

To this end, the present invention proposes a so-called ‘mystery’
clock comprising a transparent dial bearing reading markers, a
minute-indicator, transparent except in the area of a reading-
pointer, and an hbur-indicator; also transparent except in the
area of a reading-pointer, indicators and dial having a common
geometric axis Y and being carried by a frame or surround, and '
at least part of these indicators and dial having teeth at their
- periphery, masked by the surruund, for driving them in rotation
.in relation to the surround about said axis Y, characterized in

that it also includes:

- a fixed frame having a fixed geometric axis X and movingly
- carrying said surround,

- first driving means, for rotating said surround and said
dial and indicators which it carries, about said fixed axis
X, in a pre-determined direction and at é pre-determined
angular speed, and

- second driving means, for rotating a part at least of said
dial, minute-indicator .and hour- indicator by their
'periphery, about said ax1s Y of said surround, in order
that said indicators turn, one in relation to the other and
relative to said dial for instantaneous’ indication of the
time due to the relative angular position of said
indicators in relation to said dial. |



The object of the present invention is therefore to propose a 'nystery’

cl ock which, while enabling easy reading of the tine, through a coaxi al
arrangenment of hour and mnute indicators, has another surprise effect
through the novenent of the geonetrical axes of rotation of these
indicators in relation to each other. To this end, the present invention
proposes a so-called 'nystery' clock conprising a transparent dial bearing
readi ng markers, a mnute-indicator, transparent except in the area of a
readi ng- pointer, and an hour-indicator, also transparent except in the
area of a reading-pointer, indicators and dial having a conmon geonetric
axi.s Y and being carried by a franme or surround, and at |east part of these
indi cat ors addaditalgeoudIng tBet hredasonei of peinphécytymasadd bpcohd driving
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“having a fipesigderetric axis X and novingly carrying said *surround,
first driving means, for rotating said surround and said di al and
indicators which it carries, about said fixed axis X, in a
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axi s Y of sd&xemeurround, in order that said indicators.turn, one in
relation to the other and relative to said dial for instantaneous

I ndi cation of the tinme due to the relative angul ar position of said

i ndi cators iIm rateerdance wiktldl di gireferred embodiment, the second driving
means comprise a gear train with at least one input gear wheel
and at least two output gear wheels.functionihg, respectively,
through gearing, with this annular gear and the cogged periphery
of at least a part of said dial and indicators carried by said
surround.

In accordance with one embodiment, said gear train extends
between the annular .gear and the cogged periphery of at least
one part of said dialiand indicators, this train being cafried
by a moving element whiéh fixedly supports the surround and
which is concealed by an ornamental element.

As a variant, the surround is substantial'l_y tangentially aligned
in relation to the fixed frame and the gear train is carried by
a moving element which fixedly carries said surround and is
partly housed within said fixed frame and partly housed inside
~said surround, in said area of tangency of the fixed frame and
said surround.

In accordance with another embodiﬁént, the second driving means
comprise at least two floating annular gears housed in a fixed
- frame and.each functioning together with, on the one hand, the
. cogged periphery of one of the said dial and indicators carried
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Advant ageousl y, for reasons of sinplicity, said second

driving neans are arranged so that the dial remains in a fixed angul ar

posi-ti on.

geari ng,

For exanple, the second driving nmeans co-operate, through
with a fixed toothed annul ar gear carried by said fixed frane.

I n accordance with a preferred enbodi nent, the second driving nmeans
conprise a gear train with at |east one input gear wheel and at |east two
out put gear wheels functioning, respectively, through gearing, with this
annul ar gear and the cogged periphery of at |least a part of said dial and

i ndicators carried by said surround. In accordance with one enbodi nent,
said gear train extends between the annul ar gear and the cogged periphery

of at |east dne phet sofrrsuinfl dind, aod ithei cxthes, hahds wishn hedniviagr igehr

conceal ed by ‘an oOr namen

by a noving %heégalnthm é;li‘lgersgéinieélmfﬂp@é)rgrsaﬂae.sur.round and which is

Advantageously, the clock concerned comprises a moving element
comprising a firét time-indicating part and a second part
cdncealing a part of said second driving means and extending
from said first part to the inner contour of said fixed frame.

In this case, said second part of the moving element is
transparent or void except in an area concealing said part of
said second driving means.

For example, said geometrical axes X and Y are joined or are
distinct, the surround being, in the latter case, tangentially
arranged in relation to said inner contour of the fixed frame or
spaced in relation to it. ' |

In accordance with one embodiment, the clo¢k is characterized in
that first driving means are arranged so that they drive the

- . surround, and the dial and indicators which it carries, in a

clockwise direction, as seen by an observer, at an angular speed
of 1/12 revolutions per hour, and in that an hour-indicator is
integrated with said surround, and in that the second driving
means comprise an output gear wheel for a minute-indicator and
an output gear wheel for the dial.

In accordance with.  another embodiment,. the clock is
characterised in that the first driving means are arranged to
drive the surround, and the diél and indicators which it
carries, in a clockwise direction, as seen by an observer, at an
angular speed of one revolution per hour, in that the minute-
indicator is integrated with said surround, and in that the
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AS a variant, the surround is substantially tangentially aligned in
relation to the fixed frame and the gear train is carried by a noving

el enent which fixedly carries said surround and is partly housed within
said fixed frame and partly housed inside said surround, in said area of
tangency of the fixed frame and sai d surround. In accordance wi t h anot her
enbodi ment, the second driving nmeans conprise at |east two floating annul ar
gears housed in a fixed frame and each functioning together with, on the
one hand, the cogged periphery of one of the said dial and i ndi cators
carried "~ by the surround and, on the other hand, with a

drivin ear whee oused in said fixed fr Advant ageou ock
Concer ned cTEl SO Mpabe oM Lo PRs PHEPHEL PEST VRREL| HOF cBEPgouE -
part and a spf@i¢aperta@nafabiutpud gahk whesdl doyecaid &ial.ng neans and
extending fromsaid first part to the inner contour of said fixed frane.

In this case, said second part of the noving elenent is transparent or void
except in anrfr genedzdeaténgs safdopardhedfpoint of view of kinematics, the

second driving means are arranged so as to drive the rotation,
in relation to the surround, of the minute-indicator at an
angular speed V,, expressed in revolutions/hour, the hour-
indicator at an angular speed V,, expressed in revolutions/hour,
and the dial concerned at an angular speéd V. expressed in
revolutions/hour, according to the following relationships:

Vm = 1 = €V1 |
Vh = 1/12 - €V1
Vc = - €V1

in which V; is expressed in revolutions/hour, the po-sitive
numeriCal value (absolute value) of angular Velocity of said
 surround about an axis X,e = + 1 if the surround revolves in a
-clockwise directicn and -1 if it revolves in an anti-clockwise
direction, velocities V,,, V, and V. being positive for rotation
in a clockwise direction and negative_for rotation in an anti-
clockwise direction in relation to said surround.

.In accordance with one particular embodiment, the fixed £frame
has a circular opening in which said surround, and the dial and
indicators which it carries, réevolve about said fixed axis X of
the fixed frame, said surround being part of a moving element
extendlng, at least in part, as far as the edge of said circular
opening, thlS mov1ng element belng transparent or void outside
said surround, except in at least one area concealing said first
and/or second dr1v1ng means.




sai d second driving neans. For exanple, said geonetrical axes X and Y are
joined or are distinct, the surround being, in the latter case,
tangentially arranged in relation to said inner contour of the fixed frame
or spaced in relation to it. I n accordance with one enbodi nent, the clock
Is gharacterized in that- first driving nmeans are arranged so that t hey
drive the surround, and the dial -and indicators which it carries, in a

cl ockwi se direction, as seen by an observer, at an angul ar speed of 1/12
revol utions per hour, and in that an hour-indicator is integrated with said
surround, and in that the second ~driving neans conprise an out put gear

wheel for a at or an out put gear e or the dia
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S said surround.

The invention will be better understood on reading the following
description of non-limitative embodiments, - referring to
accompanying drawings which form part of the description and in
which:

- "Figure 1 shows an external front-view of a clock in
accordance with a preferred embodiment of the present
invention;

- Figure 2 shows a highly diagrammatic front-view at two
different instants separated by an hour;

- Figure 3 shows a view of the clock in accordance with a
median. sectional plan and shows first and second driving

means in accordance with one embodiment;

- Figure 4 shows a view of the clock along a transverse
seetional line IV-IV in Figure 3;

- Flgure 5 shows, on a 1arger scale, the second driving means
of a clock concerned as shown in Figure 3;

= Figure 6 is a diagrammatic front-View_ of a variant
embodiment;

- _Figure 7 shows, on a larger scale, part of Figure 6;




second driving neans conprise an output gear wheel for the hour- indicator
and an out put gear wheel for said dial. In general terns, fromthe point
of view of kinematics, the second driving neans are arranged so as to drive
tthe rotation, in relation to the surround, of the mnute-indicator at an
angul ar speed Vm expressed in revolutions/hour, the hour- indicator at an
angul ar speed Vh, expressed in revol utions/hour, and the dial concerned at
an angul ar speed Vc expressed in revol utions/hour, according to the _
foll owi ng rel ati onshi ps: , Vm =1 - [err]V1i Vh
= 1/12 eVl : Vc = - eVl in which V1 is expressed in

revol utions/ hour, the positive nunerical value (absolute val ue) of an %r
velocity of said FkFSEMdBaBBaYSap Side-Xipwr of the Vagiapien ?oﬁﬁgu
revolves in a clogiyse direction and -1 if it revolves in an
anti-clockwi se direction, velocities Vm, Vh and Vc being positive for
rotation in a clockw se direction and negative for rotation in an anti -

cl ockui se di oot | 9% dird o 105 duh el b PLY AU andtheoRiginage. W th one

particul ar enbodi e the fixed frane has a circular opening in which said
surround, and the dial and indicators which it carries, revol ve about said

fixed axis ><#¥g&ﬂ33f'éﬂ%%sfEaﬁ§on§abﬂeﬁuéfO&nﬂlPEtanBé&im@ﬁtaoHUHIEmock in
el enent extending, at least in part, as far as the edge of said circular

openi ng, thi AIRRAIRNIE SHEFR HRE RF ST eRG phReeRtEPD vol § SOPRTHEeSapgbase (1)

3?[{/?%0'”9:);21%{131&& vf'!ﬁéhe%ﬁte ETScﬁrﬁév&Rém?aid Hhad Eatxean@kamesqewd in
the form of a ring surrounding an opening (3) wh1ch is likewise
circular, is mounted directly onto this base. A moving device or
'element (4), which comprises a first circular part (5) for
reading or indicating the time and a second part (6), supporting
at least one opaque, ornamental element (6’), an animal figurine

in this-case, are disposed inside this opening (3).

The first part (5) comprises a circular surround (20) which
holds and supports the time-indicating means, as  described
below. This part (5)'is.tota;1y transparent, apart from its
surround (20) and time-indicating means - pointers, gradations
or numbers - which thereby appear to be suspended in the air.
The second part (6) can complete, by its crescent- or ring-
shaped form, the circular form of said part (5) of a moving
element (4), as far as the circular, inner rim (7) of the fixed
frame (2); this second part is, then, preferably transparent
except in the area of the ornamental element (6’) which conceals
the driving means fdr the time-indicating means, as described
below, so that, for the user, light can pass through it except
in the area correspondlng to that of the ornamental element (6)

However, in a preferred variant, said part (6) is void except 1n i
the area of the ornamental element (6’); in this preferred
variant there are, then, two first voids within the frame (2),
on both sides of the moving device(4), and a third void inside



Advant ageously, at |east one part of said dial and indicators is conprised
of transparent, circular discs carrying markings or other orientation
points. In certain cases, one of said indicators can conprise an

indi cat or-pointer fixedly carried by said surround. The invention wll be
better understood on reading the follow ng description of non-limtative
enbodi nents, referring to acconpanying draw ngs which formpart of the
description and in which: Figure 1 shows an external front-view of
a clock in accordance with a preferred enbodi nent of the present

I nventi on; Figure 2 shows a highly diagrannatic front-view at two
different instants separated by an hou gure 3 shows -a view of
the clock i rtheccongavad @k Hhe Clrcqﬁﬁﬁeﬂﬁ%%cfﬁbd%f HraH dRBISRows first

and second driving means in accordance wth one enbodi nent;

The moving device (4) revolves around a fixed axis X which is
the common axis of the circles defining the moving device (4)
and the -inner rim (7) of the fixed frame (2); on the outside,
said moving device (4) is received into said fixed frame (2),
slightly penétrating into this in at least two areas (8, 9)
which are pos1t10ned diametrically opposite each other. In the
example described the first area (8) substantially corresponds
to the point of tangency of said first part (5), and the second
érea (9) corresponds to two points in said second part (6).

The circular surround (20) defines the outer outline of said
part (5) which accommodates the time-reading and -indicating
means. These means preferably consist of transparent discs,
namely a dial (10) carrying the usual hour-markers (11)
(graduation in Figure 1'or numbers, just one of which is shown
in Figures 2 and 3), a minute-disc (28) carrying a marking (28’),
in the form of a radial pointér'for exémple, and an hour-disc
(26) carrying a marking (26’) differing from marking (28’), a

-radial pointer, for example, which is shorter thanipointér (28"),
in the customary way.

Discs (10), (26) and (28) are arranged_parallel and coaxially,
in relation to each other in sﬁrround (20) and, as pointed out
below, at least two'of them can revolve in relation to this
surround about the common geometrical axis Y.of said surround
and discs. At the rear, that.is, on the side away from the
observer, the part (5) is closed by a transparent, circuiar;
protection disc. (27) which is 1ntegrated W1th the surround (20),
and retained, for example by force fitting. In a similar way,

said part (5) is closed in front by a_transparent, circularf




Figure 4 shows a view of the clock along a transverse sectional line

V-1V in Figure 3; Figure 5 shows, on a |arger scale, the second
driving neans of a clock concerned as shown in Figure 3; Fi gure
6is a diagrammatic front-view of a variant enbodi nent ;

Figure 7 shows, on a |larger scale, part of Figure 6;

7 - Figure 8 shows a side-view of the variation in Figure
6; and "Figure 9 diagranmatically shows anot her variant. Fi gure

1 shows a front-view of a first enbodi ment of a clock in accordance with
the present invention. It conprises a base (1)

protection disc, integrated with said surround and retained in
the same way. As indicated below, this disc in front can .
advantageously be either of discs .(26) or (28), when *“the moving
device (4)is driven in a clockwise direction, at a rate of 1/12
revolutions per hour or, respectively, at a rate of one
revolution per hour. As has been stated, discs (10), (26), (28)
and the rear disc 'are transparent, made o¢of a transparent
plastic, for example.

Said moving element (4) and discs (10) and (28) which can turn
in rglation to the surround (20), are driven in rotation,
respectively, in relation to the fixed frame (2), about the
central fixed axis X, and in relation to said moving surround
(20), about axis Y which is also that of discs (10) and (27),
through engagement of their toothed, outer peripheries with a
respective toothed driving'means; The toothed periphery of the
-moving element (4) iS'concealed.by the frame (2), and that of
the moving discs carried by the part (5) is concealed by said
surrouhd (20), so that all toothed peripheries used for driving
said moving'device (4) and, respectively, discs (10) and (28),
are invisible to the user.

The fixed frame (2) forms an external casing. In an embodiment
as. shown in Figures 1 to 4, it is . formed by an annular piece
having a U-shaped groove (12) oriented towards the X-axis and
‘two sides (i3, 14), one concéaling a fixed ring gear (17) with
inner teeth and integrated with side .(13), and the other
concealing an annular plate (18) which forms the outer surround
of said moving.elemént(4). This plate (18) fixedly carries, on
its periphery, a ring (18’) with outer teeth, driven by a gear
‘wheel (19), with a.fixed'axis, which forms the output gear wheel
~of the movement which is housed in the base (1) and which

10



Fnsi de which the clock novenent is housed. A fixed frame (2), in the form
of a ring surrounding an opening (3) which is likewse circular, is nounted
directly onto this base. A noving device or elenent (4), which conprises a
First circular part (5) for reading or indicating the tine and a second
part (6), supporting at |east one opaque, ornanmental elenent (6'), an
anital figurine in this case, are .disposed inside this opening (3). The
first part (5) conprises a circular surround (20) which holds and supports
the time-indicating neans, as described below. This part (5) is totally
transparent, apart fromits surround (20) and tine-indicating neans -

poi nters, gradations or nunbers - which thereby appear to be suspended in
the air. Thecxessesl pavli@irical corgritetal wallt 62°¢r efcabe fdxad dgamshalid
form the ci Is ) I t a

the circul aréguér?%agfeo il %7)1%@)]39 ﬁg%l égd {rda?rre{?azl)(ﬁi ﬁl g@%c%é%} paﬁ?ei (159
t hen, prefera@lqftcamsgarennceateﬂtbynthhebasea(éﬂ and bynaisenisdidesi @fertthe
(6'") which c I V|ng nmeans for the tinme-indicating nmeans, as
descri bed be %&?ésgr%ﬂg ?ﬁ or the user, light can pass through it except in
t he area correspondi ng to that of the ornamental el enent (6'"). However, in

a preferred ai ars Mo Ny=hdo agea,. of e
ornanmental e maa?iaz;é (QSB) :shl(eg")t[)érlle \eé(r)réeb adraso nlég %%?Se %f e}39 t% stl%/voced
first voi ds walihén(3he 31hrmrhi.¢z;1 ave buefieraldy cbpilhpamowiny d:éwa @e(t@rnal
and a third ypidyi (fgfkand (27) respectively, carried by said part (5). The
walls (30, 31) are therefore each advantageously cut 1nto to
provide, within the circular periphery, a circular window
defining said surround (20), discs (26) and (27) being

accommodéted in this window.

In the example shown, the surround (20)is tangential in relatidn
to the fixed frame (2), however, clearly, it could be
differently positioned, at a distance from said fixed frame (2),
preferably remaining eccentric in relation to fixéd axis X, and
therefore also in relation to the fixed frame (2), so that the
hour-indicating part (5) can move with time. However, there is
still the possibility, in a variant of the present invention, of
having said part (5) centred on said axis X, in which case it
'would be coaxial in relation to said fixed frame (2) and would
appear, to an observer, to be fully fixed, with only the

. ornamental element (6’') seeming to revolve around said part (5),
inside said fixed frame (2).

. said walls (30, 31), and preferably also the plate (18) which is
integrated with them and which, advantageously, forms a single
piece with them, can be either transparent. or opaque, but are
preferably transparent. However, walls (30, 31) can be void
except in their part or parts which connects or connect the part
(5) with the outside of element (4). The surround (20) is
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the surround of the circular part (5) of this device. The novi ng devi ce
(4) revolves around a fixed axis X which is the common axis of the circles
defining the noving .device (4) and the inner rim(7) of the fixed frane
(2); on the outside, said noving device (4) is received into said fixed
frame (2), slightly penetrating into this in at |east two areas (8, 9)

whi ch are positioned dianetrically opposite each other. In the exanple
described the first area (8) substantially corresponds to the point of
tangency of said first part (5), and the second area (9) corresponds to two
points in said second part (6). The circul ar surround (20) defines the
outer outline of said part (5) which acconmopdates the tine-reading and

-indi cati ng wpagsie, Thedhe tineans becaluseabbf catsi sthatkneasspapent bécause it
nanely a dlal rryin u hQur - nar, S ' uat,] ls

" Figure 1 or %ers sa é/ gﬁéeggfgﬁh%% %‘ oﬁnﬁ%rerf Ié%?éetg{rgghn‘ébggrigg' an -
m nut e-di sc @m@rlnaroylagchlnheklmg KQ%M)chalmunﬂanEopﬁ1eald tédéainﬁébaténg

f | e, d G,
o xaT e AL ol Otiatha° chABkas° Sl I8 SRR o LRl PRiLNAN
(28'), in théisest orﬁﬂrw wap) obi ssaidl@®arg26)5)anands)tar efancsigedng in

parallel and c%#n%ﬁh%' ﬁneék&tﬁf{/\tg{é ]EH#% n""g@%‘eéﬁém f'@héé‘éroé' E'd(ﬁ{}%@ﬁddl%s

poi nted out be an revo inrela
surround abo@tf tbartontfon gesteton caheaxbasy¥ dff s&h& semxr pommid an O swberﬂt.

the rear, %tre'fﬁraﬂﬁxﬁ hgy $! gf? aﬁ{@dnéé h:%e g:%% \f‘?}?fﬁmﬁlpﬁkis(@ rhie h is

cl osed by a transpare circ pro |on

with the surshared 23) fmm: raetdamm &xsrcsax(a:lrml amy (Jtceréspethuively.a
simlar way, said part (5) is closed in front by a transparent, circular,
9 o _

wWalls (30, 31) support the gear train (2) for driving the

rotating discs. This gear train (22) is Concealed. from the
viewer by the ornamental element (6') which extends from the
surround (20) to the visible, outer outline of the moving
element (4). Each wall (30, 31) can be reduced to a simple
narrow flask (21) if ﬁhe-part (6), as in the preferred wvariant
shown in Figure 1, is void beyond element (6’).

Said gear train (22) is preferably located in the area of the
moving element (4) for which the distance between the surround
(20) and the fixed frame (2) is the greatest, and this for
reasons of bulk and positioning of -said train (22).

Said train (22) comprises an input gear wheel (23) which engages . .
in, by resting on and acting on, the fixed annular gear (17) and
which drives, in its turn, a set oi'iﬁtermediate_gear~wheels
(29) finishing with'at'ieast two'output gear-wheels (25, 24) of
the toothed disc of the dial (10) and of the toothed minute-diéc
(28) respectively, in the example shown or,'in certain varianté,
as described below,. of at least one of the toothed minute- and
‘hour-discs, (28) and (26) respectively, or of both these two
discs (28) and (26) . |
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protection disc, integrated wwth said surround and retained in the sane
way. As indicated below, this disc in front can advant ageously be either of
discs .(26) or (28), when the noving device (4)is driven in a clockw se
direction, at a rate of 1/12 revolutions per hour or, respectively, at a
rate of one revolution per hour. As has been stated, discs (10), (26), (28)
‘and- the rear disc are transparent, nmade of a transparent plastic, for
exanpl e. Said nmoving el enment (4) and discs (10) and (28) -which can turn
in relation to the surround (20), are driven in rotation, respectively, in
relation to the fixed frame (2), about the central fixed axis X, and in
relation to said noving surround (20), about axis Y which is also that of
discs (10) akd (2B ,funcoigminggagesdnigesir twieelt ddbhedotaas pHridpmeviag
with a respegt] 00 [ Vi .xTh ripherys: the :
Movi ng el erre%?‘é%ﬁ%&i sgif:yg%cée{g egﬂgy%{;ﬁe%sf}r{érrgyz gﬁi}g%dg?hétmofy%ﬁ% rgg?l )n'g n
di scs carri edibherh@ipectign) and ainddw ebthyspesidd Fher sane - irdjcatanghpart

oot vt Y81, DHBEOTRRASA L Ut SRALIBNARISH f (AlLs Mg ipous

frame (2) forotatmnopxmevemlentasitie samerthemefitnenapplies to the dial disc
(10) . Because the latter has to remain in the fixed angular
position, that is, the ‘12 o’clock - 6 o’clock’-line must remain
vertical, transmission going from'the input gear Wheei_(19)-to
the output gear wheel (26) is calculated suéh that the velocity
of rotation of the moving element (4), about its axis X, and the
rotational velocity of the dial disc (10) about its axis Y have
the same numerical value and are of opposite signs. Thus, the
dial disc (10) moves overall .in accordance with the geometric
movement, which is defined as being the circular translation for
which said dial disc (10) moves parallel to itself, each of its
points turning about the axis X.

Depending on the direction of rotation of the gear wheel (19)
and the transmission ratio between it and the annular gear (18’)
of the moving element (4), the sign and wvalue of the
transmission-ratio between said gear wheel (19) and the toothed
disc for minutes (28) and/or the toothed hour-disc (26)are
calculated, in the way familiar to the man skilled in the art,
according to the above formula, so that, in relation the fixed
frame (2), and consequently in relation to the viewer, the
minute-disc (28), with its pointer (28’), turns through 1
reyolution per hour and the hour-disc (26), with its pointer
(26’), turns through 1/12 revolutions per hour, both in the
clockwise direction.

- In accordance with the preferred embodiment shown in the
appended drawings, the moving element (4) concerned is driven in
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as shown in Figures 1 to 4, it is formed by an annul ar piece having a
U-shaped groove (12) oriented towards the X-axis and two sides (13, 14),
one-concealing a fixed ring gear (17) with inner teeth and integrated with
side (13), and the other concealing an annul ar plate (18) which forns the
outer surround of said noving.elenment(4). This plate (18) fixedly carries,
on its periphery, aring (18') with outer teeth, driven by a gear wheel
(19), with a fixed axis, which forns the output gear wheel of the novenent
whi ch is housed in the base (1) and which : 10
crosses a cylindrical, central mall (2 ) of the fixed frame (2) to engage
ear mheel I's of course

in a | ower %P of s |d ring % %
conceal ed b§ he%]a& Y45¢€ and ’69" ﬁ@nm s d& he2RPYLATf r gRESC) Of Th{L2
plate (18) irevextendas p@memi@isr,t hsmdhﬂtiha)& tibe hwrsaased(m) I5s(316)te§£aatea

espactvel JLtBarhPyaByP et ol ) e o | dog5 0% Hedd crq it ot en

each advant Bgeossid cgﬁan nteain prapyi deInWIﬁHhIS"I theeli reng ahoner-ldafw y{26)
circular w ndow defi sai d surrcnumiéZO), %?scs £26L and 327) beipg
%5 the abov ont,

acconmodat eFOPTESEM advantageousl -mentioned
transparent, protection disc, protecting the part (5), and the

.gear train (22) only comprises two output gear wheels, namely
the gear wheel (25):for holding the dial-disc (10) in the fixed
angular position, as described above, and the gear wheel (24)
for driving the minute-disc (28) such that this latter turns, in
relation to the fixed mark in the clockwise direction, through
1 revolution per hour.

This embodiment is preferred because it  simplifies the

mechanisms involved, because the hour-disc (26) does not need to

be specially driven, because it is so fixed on part (5) that it

can form the outer protection disc, and because - the moving

element (4) concerned can be d;iven at the slow speed of 1/12

revolutions per hour, in 'thé clockwise direction, which

economizes on clock-mechanisms involved. As a variant, the hour-

disc (26) could therefore be replaced by the pointer linked with .
the said surround (20) or with the axis Y.

In accordance with one variant, not shown, vet is implemented on
the same principle as that described above, the moving element
(4) could be driven in the clockwise direction at a speed of 1
revolution per hour, in which case the minute-disc (28) would be
integrated with the surround (20) in forming one of the outef
discs described above which protect the part (5), preferably the
front disc, or could be replaced by the simple pointer linked
with the surround (20) and the axis Y, and the gear wheel (24)
would then drive the hour-disc (26) so that it, in relation to
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I'n the exanple shown, the surround (20)is tangential in relation to the
fixed frame (2), however, clearly, it could be differently positioned, at a
di stance fromsaid fixed frane (2), preferably remaining eccentric in
relation to fixed axis X, and therefore also in relation to the fixed frame
(2), so that the hour-indicating part (5) can nove with tine. However,
there is still the possibility, in a variant of the present invention, of
having said part (5) centred on said axis X, in which case it would be
coaxial .in relation to said fixed frame (2) and woul d appear, to an

observer,
to revol ve
(30, 31),

andpr bHES bnﬁaﬁf‘@% ' revBINEE RTaingnilh paday

to be fuIIy fixed, with only the ornanental element (6') seem ng
S

r.oun ide said f.ixed frane Sai_d
Fed%a

RPN SIS A

and whi ch, adlvpetegenyslay, thy epeedi ogl Q/mzec:%wltdutdiﬁnm:ﬁnhberel tilerche

transparent or

31) can be\ﬁﬁ%wgﬁgéﬁ?a? WEKe r 1%

t f bl t.. Ho
nhakls e 1 Y1y 18" 3R e om0l e

part (5) witantbecbotkwigeofdtedeivn (4boutheagisr opnd in20reldtion to the

11.

surround (20). In this variant, the dial (10) concerned would be
driven by its gear wheel (25) at .the speed of 1 revolution per
hour, in the anti-clockwise direction, such that, once again,
its ’'12 o’clock-6 o’cl_ock'-line remains vertical.

In all cases other than the two stated ébove, and in that there
is the desire to keep the usual arrangement for reading (the
dial (10) in fixed angular position and hour- and minute-
pointers (26') and (28') respectively, rotating in the clockwise
direction in relation to a fixed reference marker at 1/12

- revolutions per hour and 1 revolution per hour respectively),

the gear train (22) concerned will comprise three output gear

- wheels. Depending on the direction and value of the speed of

rotation of the said moving element (4), the sign and value of

- transmission ratios, as for the number of'output gear wheels of

said gear train (22), will be adapted to the reading
configuration concerned. By way of example, this configuration
could consist, in relation to the fixed reference marker, of
rotation of the hour-pointer through one turn in 24 hours, in
the clockwise direction, or again of rotation of the dial and/or
of rotation of the hour- and minute-pointer in the anti-
clockwise direction. ' '

By way of example, figures are given below for the
implementation of the preferred design as outlined above, in

~which the moving element (4) rotates in the clockwise direction,

about its axis X, at the rate of 1/12 revolutions per hour.
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opaque, whet her because of its thickness, or because it receives, at |east
on the front side, a coating, covering, an inprint or suchlike, to formthe
outline of said tine indicating part (5) and to conceal the toothed

peri phery of the rotating discs (10, 28) of said part (5) and its
functioning in conbination with the driving-nmeans of these. Said noving

di sts of part (5) rest on the base of the surround (20) where, preferably,
all are nmounted on the central final axis Y which is shared by front and
rear discs (10) and (27) respectively. Walls (30, 31) support the gear
train (2) for driving the rotating discs. This gear train (22) is

conceal ed fromthe V|ewer t.he ornanenta t ( whi.ch extends from
the surround* GH™ \ff’évl}lng IEATIGhL I i {lwggmgaf h:gs oS TRy %ﬁ“in‘é‘ﬁ’fnfﬂ) 1n
(Eg)ch wal | (Xhe Cﬁﬁtézbaﬁl«gekﬁrﬁducaﬂrﬁatdoﬁl rralte tha rsqwe‘d wdl( Bmévmiutf\@npper
, as In referred variant sho g VOl e enment
(215 % o duihs VRS anpudne GepRordmubiyas SHAE o Ferhy gty ¢'5ala
movi ng el emeqdvidy faQém‘dﬂltCh(4')her<§|t§t@§ICan€t&i&&médﬂlestlérdhmdctaah &gl the

fixed f 2) is_th test, and this f f
posi L oni ng SHSe%; E A4A7 o3P e Sng) Ren ROYSD) CaBNAPPUIETa s Satpul L echbas

wheel (23) \Mﬂmftéﬁtgﬂgfa‘hd thebyibestigg Qmo;indn@Cthiﬂ@t@rdlédﬂe(iS)Xeﬁlwnh&ﬁé

950 (1) AL SR VRt b TP wBLob"S LS EpcRp LS 3

di sc of the uteaih (dP)sapd ahntbert genkedim)nurdedigear ZHaires(@X) i Vel yetiap
" the exanpl e wn _or,. in certah% var,i ant iétas descrij bed, bel ow, .of %ﬁye st

one of the t RIS SonfPAbar 18i S81atiengho JHhe (VhSWeTus Ji§ |
of both thesgomwocongesned) randifig6)in a fixed angular position an®? the

minute-disc (28) turns clockwise at the speed of 1 revolution
per hour. For this, as verified moreover by the formulae
concernéd, said dial disc (10) has to be driven in the anti-
clockwise direction at the speed of 1/12 revolutions per hour
and the minute-disc (28)' has to be driven in a clockwise
direction.at a speed of 11/12 revolutions per hour.

The gear train, shown in'detail in figure 5, enables such
driving of the dial-disc (10) and minute-disc (28) by common,
initial gear wheels (a,b,c,c’,d), followed by the chain (e, £)
for driving the said dial-disc (i, 10) and the chain
(g,g’,h,h’,£) for driving the minute-disc (j, 28). Gear wheels
(a,b,c), with the module of'40, furthermore equal to that of
gear (17), of gear wheel (19) and of gear (18’), each have 40
teeth, while gear wheels (c¢’,d,e,f,g’,g,h’,h,f), with the module
of 20, have 40, 60, 60, 60, 30, 90, 24, 88 and 60 teeth
respectively. The result of this is that the dial-disc (10)
concerned turns at the same speed as the moving element (4),
that. ié, 1/12 revolutions per hour, though in the opposite
direction to that of the said moving element, ie. in the anti-
clockwise direction, and that the minute-disc (j-28) turns at
the speed which is 11 times greater than that of the moving .
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I'n its functioning, said gear wheel (19) rotates said noving el enent
(4)about the axis X, by neans of the ring (18 ), in either direction, and
at the set speed. The tine-indicating part (5) therefore noves overall in
accordance with this continuous rotation novenent; the same therefore
applies to the dial disc (10). Because the latter has to remain in the

fi xéd angul ar position, that is, the '"12 o' clock - 6 o' clock'-Iline nust
remain vertical, transm ssion going fromthe i nput gear wheel (19) to the
out put gear wheel (26) is calculated such that the velocity of rotation of
the noving elenment (4), about its axis X, and the rotational velocity of

the dial dis 10), a t its . axjs Y_ha e sanme nuperical val ue and ar

of oppositee'%mﬁgtTﬁgg! Fh@%ﬁ%ﬁ'd? c%gfé POVERL GRS | PR dahBe the
wi th the gealeickvwd seo\dEmydtiomi ch is defined as being the circul ar
translation for which said dial disc (10) noves parallel to itself, each of
Its points turning about the axis X Dependi ng on the direction of

rotation of Ihhehgeaarihnel ifnl@hiendthd andviais disaiedt st deibehyeelockwdaed,
the annul ar._gear (18').  of tg vi ng_el enent (42, t he si,gn ,and val ue of the
transni ssi oftr fti pﬁg)ﬂl\é’& Z?-?ﬁé{%%&@ﬁ% alﬁﬁuthelgodt%eﬂeﬂ?§§aﬂ5r to
m nutes (28prendder, theotight ApPlyind - fheful28) Ao aeli¢ihgt 6d, the Bhal1wdisc
[ a9 G5 T SkIALES KDk bR L0 bt T TR o3
viewer, thetrain so that the dial-disc turns .at the speed of 1/12
' revolutions per hour in the clockwise direction, and that the
minute-disc turns at a épeed of 13/12 revolutions per hour in

the clockwise direction, ' this in order to correct 1/12
revolutions in the anti-clockwise direction of these two discs

because of driving of the moving element concerned on which the

two said discs are dependent,.and so that the hour-disc tﬁrns af

a speed of 2/12 revolutions per hour, likewise in the clockwise

direction. That is, in this variant, the hour-disc, as in the

preceding example, cannot be fixed on the moving part (5) and
simultaﬂeously be the outer disc protecting this moving part.

Here, it is necessary for the said gear train (22) to have three

output gear wheels and for the teeth of the third gear wheel to

be linked with those of the said hour-disc (26) so that this

disc is driven at the speed of 2/12 revolutions per hour in the

clockwise direction. This design is clearly more complex than

that provided for in the variant in which the moving element (4)

is driven at the speed of 1/12 revolutions per hour in the
-clockwise direction (three drives instead of 'two) and
furthermore it is necessary to have a supplementary disc for

extgrnal protection of the moving part (5). '

Figures 6 to 8 diagrammatically show the variation of design for

second driving means. In accordance with this variant, the
second. driving means comprise the annular gear . (17'), with
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M nut e- di sc (28), wth its pointer (28), turns through 1 revolution
per hour and the hour-disc (26), with its pointer (26"), turns through 1/12

revol uti ons per hour, both in the clockw se direction. I n accordance with
t'he preferred enbodlnent shown in the appended dramnngs t he novi ng el enent
(4) concerned is driven in 13

the ‘cl ockwi se direction at the angul ar speed of 1/12 revol utions per hour,
such that the hour-disc (26) is integrated with the surround (20) and

t herefore does not need to be driven by said gear train (22). In this
case, the hour-disc (26) concerned is advantageously the

above-nenti one Lon.di_sc ect

fro an tec t he pa
(5), and theeﬁggflPFa é?%&? iﬁﬁﬁeaoﬁ&- % fhﬁeﬁufﬁaﬁe )wm%%gsf Eﬂﬂéér
-t he gear wheei:aiﬁS]ZI’or daairdiedy byhehdl alovdinsc elkentn (e aﬁid(drbwgmlmrtly
position, as,de bove ear wheel (2 for
m nut e-di sc %38 %ug a ra(“i‘ﬁ s&qaﬁngr ?‘El’:ﬂig l?n“&%l ‘f]f%%urf% &n@ f |"§}&Fh is
mar.k, in themofeckmnB@sﬂltangenﬂxanIﬂnnnﬁldtuunuﬂaHUhm1umneﬁunﬂm (7) of the
' said frame (2). A gear train (22’) comprises three input gear
wheels (29’) engaging with the gear ring (17'), intermediate gear
wheels (29°). and output gear wheels (24', 25’) engaging in those
of discs (10, 26, 28) which have to be driven.

Because the surround (20) concerned is more or less tangential
to the inner rim (7) or the frame (2), it is not necessary to
conceal the said gear train (22’) by the ornamental element,
because it is already hidden by the said frame (2) and surround

.(20}. The part (6) of the moving element (4) therefore is
reduced to the small plate (18) supporting the surround (20) and
the gear train (22'), the said moving element (4) then simply
being made up of the surround'(ZO) and the devices which it
carries, the small plate (18) and ring (18'). As a variant, the
surround (20) could be separate-from-the frame (2) concerned, in
which case said gearing (22’) would comprise gear wheels situated
inside the outline of the opening (3), which would require the
ornamental element to conceal them, as in figures 1 to 4. In the
case of tangency of the said surround (2), the said opening (3)
is only occupied by the surround (20)and members -which it
carries.

Figure 9 diagrammatically shows a variant which is interesting
for its second drive means controlling rotation of part at least

of discs (10, 26, 28) carried by the surround (20).

In accordance with this variant, the fixed ring (17, 17°) is
omitted and is replaced by at least two floating rings such as

18




This enbodiment is preferred because it sinplifies the nechani sns invol ved,
because the hour-disc (26) does not need to be specially driven, because it
is so fixed on part (5) that it can formthe outer protection disc, and
because the noving el ement (4) concerned can be driven at the slow speed of
1/12 revol utions per hour, in the clockw se direction, which econom zes on
-cl o¢k-nmechani sns involved. As a variant, the hour- disc (26) could
therefore be replaced by the pointer linked with the said surround (20) or
with the axis Y. In accordance with one variant, not shown, yet is

i npl enented on the sanme principle as that described above, the noving

I t (4 | d. he.dri in.the cl ' di i t ' .
Fevol Ut on’ penInSBRCH e PSRt ues PRetAfhurasw i iyt drif E8hHatpe, in
with the surttmungli%2@) firarfer (2hg and dfodtteduder tiiedes idesxr | bbdealkoveco-

whi ch protect th art. (5 preferably the. front .disc, Qr. _caqul r ac
by the si rrplot?eprcﬁeth%)evfltrrﬁ n%% é&’?ﬁﬁ?ﬁeﬁgéﬁﬁﬁ%}ﬁﬁ& %£O)ti§ngqtsﬁeo(g>?ﬂst%' ?r?d) tﬁ‘gej
gear wheel (@Zrbivenoulptefearakdt,ve inhetheuraxksc of26kangenbgt (8) igonadmedn
to irec - 14 3 i i %Pﬁég %&ﬁﬂﬁﬁﬁﬁf - tQo
revol ves ar &f‘rﬁf |ttl¥'a>5a§hYaPHuE'ﬁ§ SFSEkv‘n 3% &fr &&9‘. 8’, at e speé’d o1 tll}eﬂ
revol uti ons grercdraperatef hehrough gearing, with the lower gear wheel such
as (32) which has the fixed axis and is positioned adjacent to
the gear wheel (19). Each gear wheel (32) is driven, from the
drive-mechanism housed in the base, in a direction and at a
speed which depends on the rotation of the moving element (4)

which is controlled by the gear'wheel.(ls) and the ring (18°).

In this.wvariant, because, as in figures 6 and 8, the second
driving means are housed in the base (gear wheels 32), in the
fixed frame (2) (gear wheels (32) and rings (33)) and in the
surround of the part (5) (toothed periphery of thoge discs (10,
26, 28) which are to be driven), the ornamental element (6’) is
dispensed with and - the moving element (4) is totally
transparent, except as regardé the surround of the said part
(5), hour- and minute-pointers, and graduation or suchlike of
the dial-disc concerned, adding_to the surprising and mysterious
nature of the clock concerned. As a variant, the moving element
(4)'can be totally void or hollow outside of the surround (20);
in this case, this moviﬂg element (4) is reduced to being the
said part (5), the ring (18') and the small plate (18), shown
diagrammatically, for mounting and for connection between said
surround (20) and said ring (18’). '

If the surround (20) is more or less tangential to the fixed
frame (2), in the area (8); discs (10, 26, 28), or part of them,
directly engage with rings (33), so that the ornamental element
(6’) is not present and, therefore, the part (6) is made up only
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conventional way, that is, 11/12 revolutions per hour in the anti-clockw se
direction about axis Y, in relation to the surround (20). In this variant,
t.he*di al - (10) concerned woul d be driven by its gear wheel (25) at the speed
of 1 revolution per hour, in the anti-clockw se direction, such that, once
again, its '12 o' clock-6 o' clock'-line remains vertical. In all cases
other than the two stated above, and in that there is the desire to keep

t he usual arrangenent for reading (the dial (10) in fixed angul ar position
and hour- and minute- pointers (26') and (28 ) respectively, rotating in
the cl ockwi se direction in relation to a fixed reference marker at 1/12
revol utions hour. and f revol ution per hour respectively), the gear
train (22) cté"r%e‘al%l‘ Eérprds &hen pie Lducomnegsdonimdate  Gdlendi ng on
‘the direction and value of the speed of rotation of the said noving el enment

(4), the si%p %3%'va ue %% transmssion ratios, as for the nunber of output
gear wheel s Zr DEpdind ?2??9 SHFTOURA JeimRdd tepdeRéirdadbnghe said

conflguratlG&aﬁmnqennedhaBY1B@Y1Qf1€Xf§¢bé%1EiﬂﬁédeEbd¥£E@H QQO&Q%h@ 1nner~
consist, in relﬁglon to.the fixed reference marker, oOf rotation of

hour-p0|nteF1Fh dgREokBer §rAGi ATame hbe) s, they RATE cladc RFRsE - dPﬁeéﬂﬁ@ﬁ 30,

agai n of rouatlQB)OEongeQb@hnénﬁi@ﬁ ﬁﬁngé(ﬁjﬁﬂ(Vléﬂhé|T%a@Qubne aedr wheel
m nut e- p0|nter i,n t cl ockwi se direction, By of éxanple

figures ar&3TEieen Ybéﬂ 1?5? (18 Fﬁﬁ%ﬁﬁﬂﬂeﬁ4§ﬁ¥mﬂdﬁﬂﬁ§ gearewhee Le sitgn
as outlined c@h@‘é&leﬂnb\}htﬁh bbfafENtaD €lamd dridel Bethen fErBﬁtC'f@&JéWo%e

di rection, % out ds axi s é at the rate of 1/12 revol utions per hour.
15 sal part 8), as shown in figures 1 to 4.

The invention is describéd above by way of example, without
limiting the scépe and ranée of this invention. Clearly, a man
skilled in the art would be able to implement several variant
without departing from the scope of this invention as it is
defined by claims, below. For example, by applying the same
principles as those described above, it is pbssible'to pfovide
for reading of seconds, with, in this case, addition of a
toothed disc, allowing marking of seconds and a specific drive
for this supplementary disc.
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A common nain driving gear wheel (19) has 36 teeth and turns, in the
anti-clockw se direction, at the speed of 1 revolution per hour. the
annul ar gear (18') has 432 teeth, such that the said noving el ement (4)
fotates in the C|O€km#€£#£hli£ﬁiiﬂLj§_the speed of 1/12 revolutions per

hour. the annul ar has 400 teeth, and the dial disc (10) and

m nute disc (28) alﬁw Bm ﬂeﬂg"r though of the nodule which is half

t he nodul e of teet gear (17). The gear train (22) is set
up and cal cul ated so that il r¥lation to the viewer, the dial disc (10)
concerned remains in a fixed angul ar "position and the m nute-disc (28)
turns clockwi se at the speed of 1 revolution per hour. For this, as
verified mteBI¥E by the fornulae concerned, said dial disc (10) has to be

driven in the anti- clockw se direction at the speed of 1/12 revol utions

per hour and the mnute-disc (28) has to be driven in a clockw se direction
at a speed &f 11P1EL1QGKl 3B pBr "RYSEETY "TIRLQarPesanse o diks  @lmost

detail in f'guretéta§@§bEQ%n§B§Qeﬂ&'hb%%f@ 188%ﬁ¥f§xdafﬁ3 3Hﬁsﬁﬁﬁbnt dial

m nut e-di sc (28 é comon, initial gear wheels (a,b,c,c',d), | owed b
t he chaln (e, f){# ﬁ(ﬂﬁﬂﬁ#ﬁ?tﬁ%f§ﬁﬁﬂcﬁlQﬁrﬁﬁ§§(tllhﬂ)aaﬁﬂnpﬁé(ﬁﬂﬂ+Fat r

(9,9 ) f0r(2§§' V‘t&ﬁn%%@.r@h'&“"e?:‘c@bic it 1th%8)are@.efﬁf %Qﬁiaii:(z?g Bpé&inter

mnth the modul e of 40, furthernore equal to -that of gear (17), gear
wheel (19) and of(28&3r apdgap heyan indicaten a8, s geats Rﬁﬁ%ﬂ% except

(c',d, e f, g, 9 hinhthd a¥bd ot e FEMHIR go:L%QethEG 40, 1§91c§90r§0an§0d199
24, 88 and 60 teeth respectively. The result of this is that the djal-disc
(10) having a common geometric axis (Y) and belng carried by a

frame or surround (20) and at least part of these
indicators and dial having teeth at their periphery, masked
by the surround (20), for driving them in rotation in
relation to the surround (20) about said axis - (Y)
characterised in that it also includes:

- a fixed frame (2) having a fixed geometric axis (X) and
movingly carrying said surround (20) .

- first driving means (19, 18') for rotating said surround

(20) and said dial and indicators which it carries, about

said axis (X), in a pre-determined direction and at a

predetermined angular speed and

- second driving means (17,22, 17',22', 32,33) for rotating
a part at least of said dial (10), minute indicator (28)
and hour indicator (26) by their periphery in rotation
about said axis (¥) of said surround (20), in order that

' said indicators (26,28) turn, one in relation to the other

and relative to the dial (10), for instantaneous indication
of the time due to the.rélative angular position of said
~indicatoré in relation to said dial.

2 A clock as claimed in Claim 1, characterised in that the
second driving means are arranged so that the dial (10)

22




eoncerned turns at the sane speed as the noving elenent (4), that is, 1/12
revol utions per hour, though in the opposite direction to that of the said
nmoyi ng element, 1e. in the anti- clockw se direction, and that the

T T R T

that is, at 11F12°révol®uti*ond per hour, in the clockw se direction. I n
the variant in which the noving elenent is driven, clockw se, at a speed of
1/ 12 revolutions per hour, it is necessary to provide, through applying
formul ae for driving of the dial-disc (10), hour-disc (26) and m nute-disc
(28) .concerned, the gear .trai so‘ihat the dial:disc turns at the speed of
1/12 revol uti ons ﬁ&a t qr?{%ﬁﬁ%:(ﬁﬁﬁﬁ Q?cﬁ?%k?+%% and that the

m nute-di sc turns at a speed of 13/12 revolutlons per hour in the clockmdse

direction, this i.n qrder to carrect 1 revol uti on n,th nLi

dirrection o# the@é i §8§r éegugg é 5 ?%?ﬁﬂso %ﬁ v?HérgFg%bﬁﬁg

concerned on mhlahmkhahbweesand drivingreearpeadenaperand, sbytbearum@, with -

hour-di sc turns at ed 2 [ EeVO utlons e o I|k t he

cl ockw se dlrect%5n? %ﬁé | OE%e hFREY ?laﬁ% hélﬂbgi-h \%iga Qthald
fixed frame (2)

4 A clock according  to Claim 3, characterised in that the
second driving means comprise a gear train (22,22') and at
least one input gear wheel (23) and at least two output
gear wheels (24, 25, 24',25') co-operating via by gearing
respeétively with the toothed annular ring (17,17') and the
toothed periphery 6f at least part of said dial and
indicators (10,26,28) carried by said surround (20).

5 A clock according to Claim 4, characterised in that the
.gear train of (22) extends between the toothed annular ring
(17) and the toothed periphery of at least a part of said
dial and indicators (iO, 26, 28), this train being carried
by a moving element (4) fixedly supporting the surfound
(20) &nd being masked by a decorative element (6').

6 A clock according to Claim 4, characterised in that the
surround (20) is substantially tangential to the fixed
frame (2) and in that the gear train (22') is carried by a

" moving element (4)-fixed1y supporting the surround (20) and
is partially accommodated within the fixed frame (2) and
partially within the surround (20} in the tangential area
(8) of the fixed frame (2) and of the surround (20).

7 A clock according to one of Claims 1 and 2, characterised
in that the second driving means include at least two

23




pr ecedi ng exanpl e, cannot be fixed on the noving part (5) and

si mul t aneously be the outer disc protecting this noving part. Here, it is
necessary for—the—said gcc‘r train (22) to have three output gear wheel s and
f'or the teeth ear -wheel to be linked with those of the said
hour - di sc (26) @m.@ lw ﬁ’ﬂtc is driven at the speed of 2/12 revol utions
per “hour in t tion. This design is clearly nore conpl ex
than that provided for in the variant in which the noving elenment (4) is
driven at the speed of 1/12 revolutions per hour in the clockw se
direction (three drives instead of +tw) and furthernore it is
necessary to have_a suppl enent ar, di sc for external _protection of e ., ..
moving part (5). EleR§ gggs @QQ§Q§QMQRﬂ%&ﬁ@I¥E%9Fy(QEAWQHﬁ?qﬁﬂé) nwoEhin

design for SeCOﬂdtﬂélfiﬂerTE@dlﬁe b1 %C‘r@fééiﬂic%owoblérhlﬁh.ﬁgyabhaﬁhe bh@ hand,
second driving neans coggrlse the nnul ay _gear

17 WiEBr i bRet cEPPthed nIRRK IR RE f‘?g(ed}nfer af'?é (5pidhdipfhe and

gear train (22') gagitadoky Yhe,me nag! @mle(&)bwﬁh&wﬁeﬁbmthmnaha?
fixed frame (2) and artlghln t he surroundf{ ).: whi ch Rﬁpgnre 0

tangential in rel 8Pi BRetotheR Rapfy With @ )drdivinge 9887 néCFQTm°§§5%§rln
train (22') conpriBesfikeaefirapat (@gar

8 A clock according to one of Claims 1 to 7, characterised in
that it includes a moving element (4) including a first
part (5) for indicating the time and a second part (6)
masking a part (22) of said second driving means (17, 22).
and extending from said first part (5) as far as the inner
contour (7) of the fixed frame (2).

9 A clock according to Claim 8, characterised in that said
second part (6) of the moving element (4) is transparent or
free of matter except in an area (6') masking said part
(22) of the second driving means.

10 A clock acdording to one of Claims 1 and 9, characterised
in that said geometric axes (X) and (Y) are the same or
different, the surround (20) being in the latter case
tangential to the inner contour (7) of the fixed frame (2)
6r spaced from the latter.

11 A clock accordihg to one of Claims 1 to 10, characterised
in that the first driving means (19, 18') are arranged so
as to drive the surround (20) and the dial and indicators
which - it carries ih a clockwise direction, from the
observer's point of view, at an angular speed of 1/12th of
a revolution per hour, in that the hour indicator (26) is
integrated with said surround (20) and in that the second
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wheel s (29') engaging with the gear ring (17'), internedi ate gear wheels
(29") and output—gear—wheels (24', 25') engaging in those of discs (10, 26,
28) *whi ch have )Hum\ driven. Because the surround (20) concerned is nore

or |ess tangent mmumm Lrlm(7) or the franme (2), it is not
necessary to c ar train (22') by the ornanental el enent,

because it is already hi dden by the said frame (2) and surround (20). The
part (6) of the noving elenment (4) therefore is reduced to the snmall plate
(18) supporting the surround (20) and the gear train (22'), the said noving
el ement (4) then sinply being nmade up of the surround (20) and the devices
which it carries, the .small é18) and ring (18'). As a variant, the .
surround (20) coudF Bdng ?g?% LPSAPHRe ay AHERUY goREcPhes! | (24dhi £or c5be
sai d gearing (22' hrnnmbdlnamaatéf (1)) MM?QL&<§n&ﬂﬁ§%@akn%h€§1th@s?utbknehe
of the opening .(3);, ﬁh g% woul d require the ornanental elenment to conceal
them as in flgurg§ ‘4% - 11 the case of t angency of the said Surround
(2), the said opening (3) is only occupied by the surround (20)and nenbers

whi ch it,car;ges 5 %§ne 9 q§§gﬁ€rnaticalk% shows a variant which is
i nteresting fs e s Ehtol GRS ot a9 o ofchaFacherised
| east of discs (1@n EﬁatZBheCﬂif$eddi9Nviﬁlf e s0URGe( 4@rangeldNs8C4&ET €8NR6ve

with this variant, the fixed is . onitted and is replaced by .
at | east two roaHlﬁg %‘f]ﬁﬁ% gé R%gé andl tl}xe dial and indicators wigich it

carries in a clockwise direction, from the observer's point .

of view, at an angular speed of one revolution per hour, in
that the minute indicator (28) is integrated with said
surround (20) and in that the second driving means includes
an output gear wheel (24) for the hour indicator (26) and
an output gear wheel (25) for the dial (10).

13 A clock according to one of Claims 1 to 12, characterised
in that the second driving means (17, 22; 17', 22'; 32,33)
are arranged to rotate the minute indicator (28), in
relation to the surround (20) at an angular speed (V)
expressed in revolutions per hour, the hour indicator (26)
at an angular speed (V,) expressed in revolutions per hour
and the dial (10) at an angular speed (V,) expressed in
revolutions per hour, according to the following ratios:

an = 1 - eV1
Vh = 1 / 12 - eV1 )
Vc = - e Vl

in whichv, is, expressed in revolutions per hour, the
positive numeric value (absolute value) of the angular
speed of said surround (20) about the axis (X), e has a
value of + 1 if the surround (20) turns in a clockwise .
di?ection and of - 1 if it turns in an anti-clockwise
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(33) which are received so that they are noving and concealed in the fixed
frame (2), and toothed on their inner side to co- operate with the toothed
peri phery of the disc (10, 26, 28) to drive, preferably, in the area of

t angency (8) concerned, di rectl . Each annul ar gear (33) is |ikew se

externally tooth through gearing, with the |ower gear
whetl suc% as (3El||lm“nﬂ“mﬂlﬁ”mfl xed axis and is positioned adjacent to
the gear wheel (19).€Eath” gear wheel (32) is driven, fromthe

dri ve-mechani sm housed in the base, in a direction and at a speed which
depends on the rotation of the noving element (4) which is controlled by

t he gear wheel.(19) and the ring (18"). In this variant, because, as in
figures 6 and 8, diFedlekemd (Ehﬁ/l-“ri@eedﬁnym,ar@h hadskd henng‘lepbaaetl(vgaeafor a
wheel s 32 int r (g 2) n 3 nd in
t he surroLnd of [&ﬁgfd;])egﬁ%éw?g?t %%%)Redglg&er%&&% fhose sgété %)‘L%E%
which are to be @9b@ddon time rsledviom dlo dilmmeurrdind i €2l spensed Wt h
and the noving elenment (4) is totally transparent, except as regards
the surround of the said part (5), hour- and m nute-pointers, and
graduation 8# suéhGleskRaaerding -th smne o &F baetins atidemgl 3t ocharacterised

d t t
moving el ament (47 caat, seEEfla rldlf (4 S SANH i ER1dr. 8oeRR b, ¢
(20); in this cad@ wWiichn®aidgserceend ((2§))| s ameid Uzesd dr.abeam@ ihdisaitdrs
part (5), the ri 1&&? 1t a8 rEEE SRl,LPl 3 §u§d$ 1° g?%gg?' 2@@%'5 n§%e

for nmounting and connectl on étvveen &
(18'"). I f the stPqe@urfd'a@@())(Z)s mheaalrrﬁcesmitefzfg)ememgtparheoflaeﬂovz.ng
element (4) extending at least partially to the edge of

said circular opening,  this moving element (4) being

transparent or free of matter outside said surround (20),
except in at least one area (6') masking said first and or
second driving means.

15 A clock according to one of Claims 1 to 14, characterised
in that at least one part of said dial and indicators (10,
26, 28) consist of transparent circular disks ‘bearing
markings or reference markers.

16 A clock according to one of Claims 1 to 15, characterised

in that one of said indicators is formed by an indication
pointer carried fixedly by the surround (20).
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frame (2), in the area (8), discs (10, 26, 28), or part of them directly
engage with rings (33), so that the ornanental elenent (6') is not present
and, therefore, the part (6) is nmade up only

19 of the ring (18') and the small connection-plate (18).

On the other hand, if the surround is not tangential to the said frame (2),
that is, if it is positioned separated fromthe inner rim(7) of the said
frame (2), the part, at least, of discs (10, 26, 28) co-operating with
rings (33) via at |east one gear wheel carried by the plate (18), then the
I ntermedi ate gear wheels are conceal ed by the ornanental el ement carried by

the front face of the_sai art (18 as shomn |n ures.1 to 4. - The
i nventi on | ABETRALTHEE 3 @G@g G@Lmﬁéhﬂﬁu$< 19 1vi ting the scope
and range ofgkhi s |nventlonMyghggﬁhycﬁ@dﬁulskllled in the art would be

abl e to inplement several variant wthout d%Parting fromthe scope of this
invention aBYit is definedVB) SLEER & BHERRES For exanpl e, by applying the

same princi piieenadrt hose degghailedaagve, it is possiblée to provide for
readi ng of seconds, with, in this case, addition of a

The invention relates to a clock, called a "mystery" clock

because of its almost totally transparent nature, comprising a

transparent dial bearing reference markers (11), a minute

indicator, transparent except in the area of a reading pointer

(28') and an hour indicator, also transparent except in the area

of a reading pointer (26'), indicators and dial having a common

geometric akis (Y) .and being cafried by a frame or surround (20)

and at least part of these indicators and dial having teeth at

their periphery, masked by the surround (20), for driving
them in rotation, in relation to the surround (20), about said
axis (Y) characterised in that it also includes:

- a fixed frame (2) having a fixed geometric axis (X) and
movingly carrying said surround (20). |

- first driving means (19, 18') for rotating said surround
(20) and said dial and indicators which it carries, about
said axis X, in a pre-determined direction and at a
predetermined angular speed and . '

- second driving means (17, 22), sensitive to said rotation
of the surround (20), for rotating a part at least of said
dial, minute indicator and hour indicator by their
periphery about said axis Y. of said surround (20) in order
that the indicators turn, one in relation to the other and
relative to the dial, for instantaneous indication of the
time due to the relative angular position of said
indicators in relation to the dial.

Fig 2 to be published
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t-oot hed di sc, al l owi ng marki ng of seconds and a specific drive for this
suppl enentary di sc. . 20
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CLAIMS 1 A clock, called a "nystery" clock because of its al nost
totally transparent nature, conprising a transparent dial (10) bearing
r.ef erence mar keay@o7/{ikil , a m nute indicator (28), transpar

in the area of a reading pointer - (28') and an hour indicat ?}&r{ gg kss
al so transparent except in the area of2/g readi ng pointer (26'),

i ndi cators and di al havi ng a common geonetric axis (Y) and being
carried by a frame or surround (20) and at | east part of these

i ndi cators and dial having teeth at their periphery, masked by the
surround (20), for driving themin rotation in relation to the
surround (20) about said axis (Y) characterised in that it also

i ncl udes: a fixed frame (2) having a fixed geonetric axis (X) and
novingly carrying said surround (20). first driving nmeans (19, 18')
for rotating said surround (20) and said dial and indicators which it
carries, about sai d axis hn a pre-determined direction and at a
pr edet er mi ned angul ar speed and Second driving neans (17,22, 17',22",
32,33) for rotating a part at 2 (10), minute

i ndi cat or (28) and hour ind 3gi i phery in rotation
about said axis (Y) of sald d

i ndi cators (26,28) turn, o
the dial (10), for
rel-ative angul ar _
2 A clock as claiged j
driving neans are array
22
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semains in a fixed angul ar position. 3 A-clock according to 1 of Cains

1 and 2, characterised in that the second driving neans co-operate, by

gearing, with .a fixed, toothed annular ring (17,17") carrpegrR

fixed frame W94 A | ock according tggCl aim3, charact eril’sed ?(6r,1ﬁt hat

t he second driving nmeans conprise a géar train (22,22') and at

| east one input gear wheel (23) and at | east two out put gear wheel s

(24, 25, 24',25') co-operating via by gearing respectively with.the

toot hed annular ring (17,17') and the t oot hed periphery of at | east

part of said dial and I ndi cators (10, 26,28) carried by said surround

(20). 5 A clock according to Claim4, characterised in that the

gear train of (22) extends\getween the toothed agwul ar ri-ng (17) and

t he toot hed periphery of a 2ast a par | di al i'ndi cators

(10, 26, 28), this train being carri by a noving elenment (4) fixedly

supporting the rround 20) and bej ng masked by a decorative el enent
pp g the @ (20) & i g y

(6'). < ; :1- 'g :l. l/_/% - :
! |




& A clock according to Claim4, characterised in that the surround
(-20) is substantially tangential to the fixed frame (2) and in that
t-he gear traip '), S carried by a noving el ement (4) fi
§u§porti ng th‘é"éﬁ%‘r‘éﬁnd (20) and is partially accommobdat eﬁbﬁf’ﬂlvﬁe
fixed frame (2) and partially within #48 surround (20) in the
‘tangential area (8) of the fixed franme (2) and of the surround (20).
7 A clock according to one of Clainms 1 and 2, characterised in that
the second driving neans include at |east two
23 floating, toothed annular rings (33) acconmmodat ed
W thin the fixed frame (2) and each co-operating, on the one hand,
with the toothed periphery of one of said dial and _indicators (10, 26
28) carried by the surround. (20) and, on the other hand, wth a
driving gear (32) accomodated in the fixed frame (2). 8 A clock
according to one of Clains 1 to 7, characterised in t hat il;"i nclst]es
noving el ement (4) including a first 2 IG.

) P EESE—
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part (5) for indicating the tinme and a second part (6) maski ng a part
(-22) of said second driving.neans (17, 22) and extending fromsaid
first part (5kw@sridiz @as the inner contour (7) of the fixedrirreRi14se) -
g _A clock accordi ng to ‘Claim8, charact®i8i sed in that said second
part (6) of the noving elenment (4) is transparent or free of matter
excépt in an area (6') nmasking said part (22) of the second driving
nmeans. 10 A clock according to one of Clainms 1 and 9, characterised

in that said geonetric axes (X) -and (Y) are the sane or . different, the
surround (20) being in the latter case tangential to the inner contour
(7) of the fixed frame (2) or spaced fromthe latter. 11 A clock
according to one of Clainms 1 to 10, characterised in that the first
driving neans (19, 18') are arranged so as to drive the surround (20)
and the dial and indicators which it carries in a clockw se direction,
fromthe - observer's point of view, at _an_anqul ar speed of JA&Ll2th of

a revolution per hour, in that the- hot™™ T ndi di_cator— FZG) is |rn‘@ré

wi th said surround (20) and |,u(hat the secomnt-— “ .
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driving neans include an out put gear wheel (24) for the . mnute

i‘ndi cator (28) and an output gear wheel (25) for the dial (10). 12
A c4 ock accor {igemigizone of Clains 1 to 10, characterised l;gﬁ.(%;mgae
first driving nmeans are arranged so as to ve t he surroun an
the, dial and indicators which it car P:}gs in a clockw se direction,
fromthe observer's point of view, at an angul ar speed of one

revol uti on per hour, in that the mnute indicator (28) is integrated
wi.th said surround (20) and in that the setond driving neans includes
an out put gear wheel (24) for the hour indicator (26) and an out put
gear wheel (25) for the dial (10). 13 A clock according to one of O ains
1 to 12, characterised. in that the second driving neans (17, 22; 17",
22'; 32, 33) are arranged to rotate the mnute indicator (28), in
relation to the surround (20) at angul ar speed (Vm) expressed in
revol uti ons per hour, the hour in ator (26) aty an angul ar speed (Vh)
“expressed in revolutions per dour: and the gal %10) at 200ul ar speed
(Vc). expressed in revol u¥i ong per hour, ordijng ta-the follow ng
rati os: Vm = 1- el \ Vh = [ 12 eVl Mc =-e V1
in whichvl is, exgiészed iﬂ revol uti ons per t he ,--‘Zﬁ)osi tive
nuneric val ue (abs b A&& e)y of speed ‘of said surround
(20) about the axis (X),, e haska va’ ue i f the surround (20)
turns in a cl ockw se

.




direction and of - 1 if it turns in an anti-clockw se

25 C L . M S direction, the speeds Vm Vh
and Vc bei ng p@y dinigiaf or a cl ockwi se rotation and negati vVecTaReg91454
anti-cl ockw se rotation in relation tf)the surround (20). 14 A

cl dck according to one of Clains 1 to 13, dﬁaracterised in that the
fixXed frame (2) displays a circular opening (3) in which said surround
(20) and the dial and indicators which it carries, turn about said
fixed axis (X) of the fixed frame (2), the surround (20) being part of
a novi ng el enment (4) extending at |east partially to the edge of

said circular opening, this noving elenent (4) being transparent or -
free of matter outside said surround (20), except in at |east one area
(6'") masking said first and or second driving neans. 15 * A clock
according to one of clains 1 to 14, characterised in that at |east one
part of said dial and indicators (10, 26, 28) consist of transparent
circul ar disks bearing mar ki ngs or reference narkers.




46 A clock according to one of Claims 1 to 15, characterised I n that

bPne of said indicators is fornmed by an indication poi nter carried
3‘2 16><~_edl y by thgeshgund (20). : PCT/FR96/01454
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