= 1- ' IVETHCD FOR MANUFACTURI NG A CLOCKWORK VWHEEL AND A qqo ’{{'
CLOCKWORK WHEEL MANUFACTURED. ACCORDI NG TO SUCH METHCD " The ‘I,P%
présent invention concerns a nethod for manufacturing a cl ockwor k -wheel
including a plate provided with a first series of teeth on the

peri phery thereof and a second series of teeth arranged at right angles to

the plate. This invention also ¢oncerns €l-cl ockwork wheel manufactured 5
according to this nethod. : The manufacture of a clockwork wheel

via the cold flow of a steel suitable for starrpl ng has al ready been
proposed. Thus, - f 2 ture and use

of cl ockwork V\/n LMD A
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a bearing which may be either recesses accomodati ng studs, or studs
entering one recess. The plate, the pinion and the bearing are made in.
a single part andTbétpresent inyemicuscmce‘rns\g methdd ddmepanufacturingpar t i cul ar
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However, the concer ne tation is a sinple gear train
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the method in quesfowaivel,he wwe/é:a!ohesrr@dswﬂms é“tétﬁ:rﬁ%%”shn&@ géhr&ﬁlammul d
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in a more or less large number and a pinion mounted on said plate, this pinion
having only a limited number of teeth (six in this case), these teeth being
directed in the same direction as the teeth of the plate. Nothing in the
aforecited document indicates or suggests that the method disclosed could
20 also be used to manufacture a setting wheel of much finer texture, i.e. a
wheel wherein the second toothing would be a contrate toothing including a
significant number of teeth of much smaller dimensions than the dimensions of
the simple clockwork pinion cited in the document. '
This is how the cold flow method of steel suitable for stamping has
25 been tried in order to obtain a time or date setting wheel having a more
complicated structure than the structure of a simple wheel including only a
plate and a pinion. To the surprise of the Applicant of the present invention,
he has managed to produce, against all expectations, parts of excellent
manufacture, the method in question thus revealing a surprising result which
30 would have been difficult to imagine before.
| In order to achieve this object, the method of the present invention
includes the following steps:
- providing a strip of steel suitable for stamping,
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: i nc'l udes the foll ow ng steps: - providing a strip of steel
. suitable for stanping, :

-2 - cutting a circular ring in the strip, the inner

di ameter of such ring circunscribing a disc fromwhich the wheel wll
be taken, said disc.remaining attached to the strip by a plurality of
bri.dges, . - _applying onto on€ 4ace of the disc a die perforated
with a plurality of 5 openings arranged in a circle and pressing onto the
ot her face of the disc the fIat face of a cylinder to cause the steel

to flow inside t 1o | ﬂﬁll fm]i s“ tﬁé)ﬂ%r t hsﬁ es of
teeth after which TPe t}é

.cutting #incomscrbingra dcssrﬁmm whlclnrﬂee whee| wilhbe 1aken, sald dlsc n_ematmtegu ng the
f| ni shed whgglchBY foltHd ggﬁt B? d b[lﬁgmzeéfl #g teeth out of the disc,

thereby separating sald str Mor.eover, the
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Figure 1 is ﬁl&%ﬁsﬁ’oﬁeﬁ{e' giacof a cl ockwork nmechani smusing the wheel
manuf actureg according to tﬁe met hod of the jnvention, - Figure
2is a. perspectl'\/‘é‘m"‘%\ﬁ helecati thesgentisnetitheefiscoNdhe cl ockwork 20 wheel

anUf acfgired aCC—?fed'lléWl ;ﬂ?}é lﬁﬂlsﬁéfi hmfibé)fbyt Bmtlhg\tﬁétﬂrﬂnsenes of teFeth out anl gure
is a cross-secti e whee - Figure 4 is a
Cross-sect ﬁﬁﬁ %?c'a&?é%%ae@?fgg r‘?@ﬁ‘{ W&P%fﬁ@mmﬁéa strip. manuf act ur ed

accordi ng 'to t héMorsdver thé inventionvalse iconcerns a clockwork whéelgieeanthaurdre, 7

and 8, 9 a ﬁ]fﬁﬂ%%‘?}z{'ﬁ“h*ﬁﬁ% ?&%?@ﬂﬁt ﬁJeyagg\le Hﬁhgarst second,

third and four acturi nﬁ cl ockwor k '
wheel according The ﬁﬁ@ﬁtﬁgﬁﬁnéﬁlgmﬂcame of this mgthogd Wiy leenexaiRed iR shown

in Figurs Jdété:l it Péfefctick] ththe folloWE@h@éB&iﬁtlbﬁCddddtHégdﬁvﬁh@gW@crﬁm eto
slide into lﬁ L 51 and gﬁ" aﬁ& ﬁ f)ﬁSl tions, pushed in and
pul I ed out, ‘t'ﬁ 33 t B%WaY; 9 i) g@@ﬁ] E des a pinion 23 neshing
with a contrate < Biguie rlgsEa cmssdecﬁors of & clgckvnrklmechanism using the wheel
' manufactured according to the method of the invention,
_ - Figure 2 is a perspective view of a first embodiment of the clockwork
20 wheel manufactured according to the method of the invention,
- Figure 3 is a cross-section of the wheel of Figure 2,
- Figure 4 is a cross-section of a second embodiment of the wheel
manufactured according to the method of the invention, _
- Figures 5 and 6, 7 and 8, 9 and 10, 11 and 12 illustrate respectively
25 the first, second, third and fourth steps of the method for manufacturing a
' clockwork wheel according to the invention.
The clockwork mechanism shown in Figure 1 is a time setting
. mechanism including a stem 20 able to slide into a plate 21 and having two |
locking positions, pushed in and pulled out, by a stem spring 22. This stem
30 includes a pinion 23 meshing with a contrate toothing 5, 19 of a setting wheel
1, 2, this setting wheel and the manufacture thereof forming the subject of
the present invention. Setting wheel 1, 2 includes a plate 3 provided with a
first series of teeth 4 on the periphery thereof, and a second series of teeth
5, 19 arranged at right angies to plate 3. Setting wheel 1, 2 is meshed with a
35 motion work (not shown in the drawing), this motion work driving on. the one
hand a cannon pinion 24 and on the other hand an hour wheel 25. Hour wheel
25 is attached to a pipe 26 onto which an hour hand (not shown) is fitted.



1 2, this setting wheel and the manufacture thereof forni ng the subject of
the present invention. Setting wheel 1, 2 includes a plate 3 provided with

a: " first series of teeth 4 on the periphery thereof, and a second
series of teeth 5, 19 arranged at right angles to plate 3. Setting
wheel 1, 2 is nmeshed with.a 35 notion wgrk (not shown in the drawing), this
notion work driving on the one hand a cannon pinion 24 and on the '
ot her hand an hour wheel 25. Hour wheel .25 is attached to a pipe 26
onto which an hour hand (not shown) is fitted.
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setting whgglhifigiudes a plate 3 provided with a first series of teeth
4 surrounding the peri phergothe_reof and a second series of . teeth 5
arranged at ri g¥fe BAYIGNe &0 seling wheehi s2 diseliandsthe) @angfactwinth bei ng
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20 each tooth 5 is rounded, but could be flat as will be seen hereinafter.

A second embodiment of setting wheel 2 is illustrated in Figure 4. The
only. difference with the first embodiment is that the contrate toothing has
shaped teeth 19 which are cut in the conventional manner for this type of
setting wheel. One will return to this second embodiment hereinafter. .

25 . The two embodiments described hereinbefore rely, according to the
invention, upon a manufacturing method which includes the following series ,of
steps, these steps being illustrated by Figures 5 to 12.

First of all a strip of steel suitable for stamping 6 is provided. To give

an example, this strip, which is cold formed, has width of 16 mm and a

30 thickness of 0.3 mm. It is fitted with three pilot holes perforated by a
progressive forging die which will successively undertake all the manufacturing
steps. The pilot holes allow the strip to be centred with accuracy between the
various dies and punches which follow each other in the progressive forging
die. |

35 The first step is illustrated by. Figures 5 and 6. Here, a circular ring 7 is
cut in strip 6. The inner diameter 8 of this ring 7 circumscribes a disc 9 from
which the desired clockwork wheel will be taken. As Figure 5 shows, disc 9



steps, these steps being illustrated by Figures 5 to 12. First
of all a strip of steel suitable for stanping 6 is provided. To give
an-exanple, this strip, which is cold forned, has width of 16 mm and a 30
thickness of 0.3 mm It is fitted with three pilot holes perforated by a
progressive forging die which will succesgively undertake all the

'. manuf act uri ng steps. The pilot holes allow the strip to be centred
wi th accuracy between the various di es and punches which foll ow each
other in the progressive forging die. 35 The first step is
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cut in the cayiedticairtaethn@nineordette dohtinis, atie dighis piercadnwith @uplurality of
cylindrical holes 13. This cylindrical tooth shape, however unconventional,

20 allows a much softer transmission of movement than that obtained with
teeth cut in the conventional manner. One thus obtains a harmonious
movement which is distinguished by the absence of any scraping assuring
greatér comfort during the time setting operation. It will also be mentioned
that the plurality of teeth 5 considered here has a very significant number of

25 teeth bears which has nothing .to do with the few teeth (five or six) of which
a clockwork pinion is formed. Thus, as stated above, by a surprising and
unexpecte& effect, the method described arrives at a large quantity of teeth,
these teeth having moreover very small dimensions. In order to give an
example, the second series of teeth 5 of the setting wheel described include§

30 sixteen teeth whose cylinder diameter does not exceed 0.2 mm.

The height of teeth 5 can be controlled by the force with which cylinder
16 is pressed against face 14 of disc 9. in certain cases however, this height
will be limited by arranging a pin 18 in each hole 13 of die 12. Whichever
solution is chosen, the purposé of ring 7 cut in strip in the first step of the .

35 method will now be understood. Indeed, during compression, the material will
flow not just into holes 13 of die 12 to form teeth 5, but also laterally in the
longitudinal direction of strip 6. Ring 7, by arranging an empty space around



snmovenment which is distinguished by the ‘absence of any scraping assuring
greater confort during the time setting operation. It will also be

nment i oned - that the plurality of teeth 5 consi dered here has a very
'significant nunber of 25 teeth bears @ﬂigh has nothing to do with the few
teeth (five or six) of which a clockwork pinion is fornmed. Thus, as.
st ated above, by a surprising-and unexpected effect, the method
described arrives at a large quantity of teeth, t hese teeth having
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' and last step, finished wheel 1 is retrieved.. In order to do this, as seen in
Figure 11, the first series of teéth 4 is cut in disc 9, this cutting quite naturally
causing the separation of the wheel from strip 6. The tools used for this
latter operation are shown in cross-section in Figure 12 which also shows
Strip 6 and wheel 1 after this wheel has been cut out, the cutting being made
along the line XlI-XIi of Figure 11. The cutting tool includes a die 50 in which
are cut the teeth 51 which have to be reproduced in the wheel and a punch
52 having corresponding teeth 53. As is shown clearly in Figure 12, when the
cutting is finished, wheel 1 is provided with its peripheral toothing 4 at the
same time that it is separated from disc 9. To take again' the example of the
wheel cited above with respect to the segond step and which includes sixteen
contrate teeth 5, this wheel, after the cutting described in the fourth step,
includes twenty-six peripheral teeth 4.

One will touch upon the elegance of the methodipropdsed here since,
whether contrate teeth S are cylindrical or shaped, it advantageously
replaces the usual machining method which consists in producing a blank of
the setting wheel, then a first cutting operation of the peripheral teeth of the



opening 44 to | eave space for the teeth during the cutting operation.

The fourth step is illustrated in Figures 11 and 12. During this fourth and
| ast step, finished wheel 1 is retrieved. In order to do this, as seen in

. Figure 11, the first series of teeth 4 is cut in disc 9, this cutting quite
- naturally causing the separation of the whgel fromstrip 6. The tools used
for this latter operation are shown in croSs-section in Figure 12 which

al so shows strip 6 and wheel 1 after this wheel has been cut out, the
cutting being nade along the Iine XII-XIl of Figure 11. The cutting tool
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produci ng a b*d}ng dgtetlhg,c%%,tl ng wheel, then a first cutting operation of
t he peripheral teeth of th
- 6- pl ate foll owed by second cutting operation of the contrate teeth.

- The nethod using material flowis thus cheaper especially because of the
saving of tine required for maki ng the setting wheel. As menti oned

her ei nbefore, the nmethod described is used for manufacturing a setting
wheel, this wheel including on the sane plate a peripheral toothing and a
contrate toothing. Said wheel is used either in a tine setting mechani sm as
shown in Figure 1, or in a date setting nmechanismfor a date indicator.



-7- CLAI M5 1. Method for manufacturing a cl ockwork
wheel - (1, 2) including a plate (3) provided with a first series of
teeth *(4) on the periphery thereof and a second series of teeth (5, 19)
arranged at right ‘angles to the plate, this nmethod including the
following series of steps: 5 - providingas ri

sui tabl e for stanping, - cuttln‘ aC|rcuI
strip (6), the inner dianmeter (8) of such ri ng MMMﬂiﬁ " ' d| sc
(9) fromwhich the wheel will be taken, said dl ST reenai ched

to the strip b lurality of ‘bridges (10), - applylng onto one
face (11) of ﬁﬁd§u£§c a die (12) perforated with a 10 plurality of
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- cutting a hole (17) at the centre of the disc, and

15 - retrieving the finished wheel (1, 2) by cutting the first series of teeth
(4) out of the disc thereby separating said wheel from said strip.

2. Method according to claim 1, characterized in that the openings
(13) arranged in a circle in the die (12) are cylindrical holes to form a second
series of cylindrical teeth (5). '

20 3. Method according to claim 2, characterized in that each
cylindrical hole is obturated by a pin (18) the depth of the hole defining the
height of the teeth (5).

4. Method accbrding to claim 1, characterized in that the openings
(13) arranged in a circle in the die (12) are shaped holes to form a second

25 series of shaped teeth (19). -

5. Clockwork whee! (1, 2) manufactured according to the method of
claim 1.

6. Clockwork wheel according to claim 5, characterized in that it
forms a time setting wheel. _

30 7. Clockwork wheel according to claim 5, characterized in that it
forms a date setting wheel



