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BIAXIAL TOURBILLION MECHANISM OF MECHANICAL

WATCH

FIELD OF THE INVENTION

The invention relates to a tourbillion mechanism of a mechanical watch,

particularly a biaxial tourbillion mechanism of the mechanical watch.
BACKGROUND OF THE INVENTION

A tourbillion in a mechanical watch is a device which is used for decreasing
isochronous errors. The device is characterized in that a balance hairspring system and
an escapement mechanism are placed in a framework. The device may rotate with the
framework while running it against itself and minimize position errors of the watch
caused by the gravity, thus improving the accuracy of travel time, wherein the device,
in which the axis of the balance hairspring system coincides with the rotational axis of
the framework (please refer to “Coaxial rotary escapement mechanism for mechanical
watch” with Paten_t NO. : 200720096902. 5), is called as “Coaxial Tourbillion™. As
the rotational axes of the balance hairspring system in the tourbillion framework and
the framework itself are coincident, the tourbillion is called as a single-axis

tourbillion.

Currently, there is a biaxial tourbillion which may better reduce the position errors
caused by the gravity and hence improve the accuracy of the travel time, for example,
a biaxial tandem-type tourbillion. The structure is characterized in that: The rotational
axis of an inner framework bearing the balance hairspring system is perpendicular to
that of an outer framework connected with a supporting framework and crossed with
it; the angle between the rotational axis of the inner framework and that of a
movement is changed from 0°to 90°continuously; and the rotational axis of the outer

framework is perpendicular to the axis of the movement.



* 59159*  BIAXIAL TOURBI LLI ON MECHANI SM OF MECHANI CAL WATCH FI ELD OF THE
| NVENTI ON The invention relates to a tourbillion nechani smof a nechani cal
wat ch. particularly a biaxial tourbillion nechanismof the nechani cal

wat ch. BACKGROUND OF THE | NVENTI ON

The biaxial tourbillions in the prior art. such as CN Patent Publication No.: 2036454A
and US Patent Publication No. : 18060147760A1, are both the biaxial tourbillion,
wherein the biaxial tourbillion with Patent Publication No. : CN2036454A is the
biaxial tandem-type tourbillion, of which the inner framework adopts a Breguet—type
tourbillion mechanism, that is, it adopts an upper-lower bearing manner. The energy
input method is as follows: A gear shaft provided at the lower end of the outer
framework matches with a contrate gear fixed on a clamp plate. The disadvantage of
the structure is that the thickness of the watch is relatively big. As the structure of the
outer framework of the tourbillion is in closed type, the thickness of the overall
framework is very big. The energy input method facilitates the contrate gear to be
made into a ring-shaped gear with very big size, thus further increasing the overall

thickness of the movement.

In Publication No.: US18060147760A1, the balance hairspring system and the
escapement mechanism are placed in one framework. They rotate on their axes and
follow the rotation of the framework at the same time. The rotational axis of the
whole framework is perpendicular to the axis of the movement. They also rotate in the
direction from 0°to 90°. The disadvantage of the mechanism is in that: The balance
hairspring system and the framework of the escapement mechanism only rotate in the
direction perpendicular to the axis of the movement, thus no realizing the structure of
the biaxial tandem-type tourbillion. Therefore, the errors of the position may be
reduced when the watch is under horizontal or vertical state. Meanwhile, as the
rotational shaft of the whole framework is supported by a jewelled bearing vertically
embedded in a main plate, the processing accuracy of the main plate is required to be
high very much, thus influencing the stability of the movement of the whole
mechanism. Moreover, a bell-shaped gear is meshed with an escapement contrate gear
and directly transmits the axial movement to an escapement. These two tooth-shaped
gears are meshed and transmitted unstably, thus influencing the operation of the

whole mechanism and hence the accuracy of travel time of the watch.
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first jewelled bearing born by the first support shaft; the regulated device comprises a

tapped foot, a bushing, a bearing spring and a regulated nut; the regulated nut and the



SUVMMARY COF THE | NVENTI ON The obj ective of the invention is to overcone the
di sadvant ages of the prior art and provides a biaxial tourbillion with the
advant ages of a sinple structure, good manufacturability and easy
processing. The invention adopts the follow ng technical proposal :A

bi axial tourbillion mechanismof a mechanical watch is an open tandemtype
structure, conprising a main plate, a third wheel conponent, a first
support cohpdungnare pravidehen thownter Ipkiigheral ssusfecoof theutepedt fooprandnkat and a
transm ssipn gear .train, . rein the inner tourbillion is provided on a
first secoRtPBRrEfYE SRV ?’e%%ﬁ}etre%’llﬁéﬂ“%ﬁn‘i%bﬂwlﬁ support conponent
and a internediate wheel in the third wheel conponent are fixed as one
body; a seFbadeshappar slss tafrisenthe hegudaabielicuPhordgulaedpioned todftkes f ourth
second wheel in the transm ssion gear train are fixed as one body; the
shaft cent e tegiped feot pnd the byshingo be bilghess effitie birhingdR0Xih 8. Ze8omimsuppor t
shaft are |ocated on the same horizontal axis; and the third wheel

conponent  ahel tikiewhdeR B&ipSEhOLYRREs § Fiddt Mhidd CordaRViAEt MdWR"Bdp Pl ate.
The first support component conprises a first support shaft, a first

j ewel | ed bewd amintamddiatefwhest, vehepgom tite, thinth evheelngenhend ihe sbirds whpdrdinishaft i s
provided on the first jewelled bearing of the first support; the first
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di aneter of, the . intennediate wheel ; .the second. support .conponent .conprises
a second s&ﬁp@@? gﬁ%.tf:%agéggﬁ%%iQW%l?g %E%}ﬂiﬁ %ﬂﬁm§$§ﬂcéﬁﬂt§Wbport,

wherein t h@or(ﬁj&%@;ﬂg U Qcbnd RAELL, b Shifd QMbAE WA %éa{% aS&%%@c&n%V\?lhég?d bearing

of the second support; and the first support shaft ‘and the second support
shaft are pinjoada sstondisecbind sheed geand sbednd Gecont twhedl fimibh afid afekt secbad t |
respectively. The mechani sm al so conprises a regul ated device, wherein the
regul at ed &}éml@éncrregibpr&tre@e foyethgesoad viegHm8xed of the kecosdsuppdrt nithpbe t  and

furth | i ght] | th i ali f th dj |l ed beari
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bushi ng, a béaring spring and a regul a nut; the regu nut "and t he
fourth second wheel are meshed; the second second wheel gear and the second second

wheel pinion are riveted as one body; the second second wheel gear and the third
second wheel pinion are meshed; the first second wheel pinion and an inner
tourbillion are fixed as one body; the first second wheel pinion is meshed with the
second second wheel gear; and the second support is fixed on the main plate through

the regulated device.

The third wheel gear, the intermediate wheel, the fourth second wheel and the third

second wheel gear are all conical gears.

The gear number proportion of the intermediate wheel against the third wheel gear is
1:1; and the gear number proportion of the third second wheel pinion against the first

second wheel pinion is 1:1.

The rotational speed of the outer framework is 2-10 minutes/cycle; the rotational
speed of the inner tourbillion is 1 minute/cycle; and the gear number proportion of the

third second wheel gear against the fourth second wheel is 1: (2-10).

The gear number proportion of the third second wheel gear against the fourth second
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bushi ng are provided on the outer peripheral surface of the tapped foot;
and the bearing spring is provided between the regul ated nut and the

bushi ng. The mechani sm al so conprises the regul ated device. The regul at ed
devi ce conprises the tapped foot and the bushing. The hi ghness of the
bushing (20) is 0. 2-0. 5nm The third wheel conponent conprises a first
third contrate gear, a third wheel gear and an internedi ate wheel, wherein
the third wheels 1geasoans. the third wheel pinion are riveted as one body and
provi ded on a | ower bridge; the internedi ate wheel and the third wheel gear

are rrEShed'(gV\é } f\l}ee Ch Ot Hlerfodow %%ﬁgamesr%klﬂgsh gﬁe I)ve?z&lf‘fr%:ﬁ| (frkﬁseﬁl a f ourt h
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support Wi dskerhitiied adch bedohees tHinmetl Aetherndnitabgbargeacleated td kemiphdte thesecond
contrate shaft are riveted as one body and EFOVIded on the second second
bridge; t hestatiined mevonentwhiledhe g‘@mew& phdhg donrbilligeciond wasel the e neshed;

t he second secand whe ear and t second s i ni n are rlveted
as one bod?anst'?iés'g'éc?@ﬁbf'tgé&?ﬁﬁer\lxﬁgg%hegﬁcaﬁ”r%ﬁdo aeVEI\Iﬁh”}ed olBeH i eel pi ni on

are meshedy ghgre d&é rtﬁ‘%] SEERRd \Waae!o i me@%marnnﬁm Qe QitiiQn are

fixed as on e first second wheel pinion is nmeshed with the second

second Whe@éargl%aron ané firbe sepEANdindUheOsdcohd dupyed &N stfyoriiedripgat e
t hrough the regul ated device. The third wheel gear, the internedi ate wheel,

the fourt hresamvrvdl\xmbeIpr(’amrésmh@erdpdess@fc@ﬁdnvmaféPtegéa:FdWé and thoni cal

gears. The gear nunher portion of the internediate wheel agqai st t he
third wheemagegeturabi hltyw Riden ﬁgus PRI (b BFOSFUPSIAF YR B £ HE ¢ hi r d

second W@éarlagg;hgg ﬁﬁ{en&gte} h*@mewom g@%@ngl%&%le@'m ﬁsnila'ytlge The

rot ati onal spe e ou ranewor m nut es

rotational csReaehiBf astdrtblddaHAMmiRNdmbd. |"[fHe0ﬁ(1é15hl&hrfEs§"éf@lﬂfeC%Qbﬁd sappbrt he gear
nunber proportion of the third second wheel gear agai nst the fourth second

wheel is 1is §l2¢htB) regulated by the regulated device so that the coaxiality of the
supports at the two sides of the outer framework may be effectively
guaranteed, thus enhancing the stability of the framework of the tourbillion

when the framework is operated in the space

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an axial schematic diagram of Example 1 of the invention;
Figure 2 is a planar schematic diagram of Example 1 of the invention;
Figure 3 is a schematic diagram of Example 1 of the invention; and

Figure 4 is an axial schematic diagram of Example 2 of the invention.
REFERENCE NUMERALS OF DRAWINGS

1: Main plate

2: Lower bridge

3a: Third Wheel Pinion



The gear nunber proportion of the third second wheel gear against the
fourth second wheel is 1. 2. 5 or 1:5. The invention has the foll ow ng
effective results: As the overall framework is an open-type structure, the
t hi ckness of the framework is reduced and hence an assenbl ed watch becones
thinner. As the conical gear is selected to conplete the rotational

novenment of the framework of the tourbillion in a space, the transm ssion
stability P& Perd d¢heeh@gat he accuracy of travel time of the watch is

hi gher. As the rotational shaft of the outer framework takes the jewelled
beari ngs on: tianfedisit vwngport and the second support as support bearings
respectively, the processing procedures of the main plate is reduced, and

t he manuf a Igrgq%lity 'sfbetter, t hus i nproving the processing accuracy. As
t he beariné"ﬁ FRUPEP e HE out er franmework can be disassenbled whol Iy, it may
be conveniently assenbl ed and mai ntai ned. The axial highness of the second
support i s6sFirsfhieivgledeldedratged by t he regul at ed device so that the
coaxiality of the supports at the two sides of the outer framework nay be
effectively. gyaran,erd, thus enhancing the stability of the framework of
the tourbillion when the framework is operated in the space BRI EF

DESCRI PTI .§F THE DRAW NGS Figure 1 is an axial schematic di agram of
Exanpl e 1 ©f e invention; Figure 2 is a planar schematic di agram of
Exanple 1 of the invention; Figure 3 is a schematic di agram of Exanple 1 of
t he i nvent D oFirst asedndbigdpee 4 is an axial schematic di agram of Exanple 2 of

t he i nventi on. REFERENCE NUVERALS OF DRAW NGS

10: Second Support Shaft

11: Second Jeweled Bearing

12: Second Support

13: Fourth Second Wheel

14a: Third Second Wheel Gear
14b: Third Second Wheel Pinion
15a: Second Second Wheel Gear
15b: Second Second Wheel Pinion
16: First Second Wheel Pinion
17: Inner Tourbillion

18: Second Sec.ond Bridge

19: Tapped foot 20: Bushing
21: Bearing Spring

22: Regulated Nut



1: ‘Main plate 2: Lower bridge 3a: Third Weel Pinion 3b: Third Weel Gear
4. Internedi ate Wheel 5: First Support Shaft

DETAILED DESCRIPTION OF THE EMBODIMENTS

The invention is further described with the combination of the drawings and

the embodiments in the followings:

As shown in figures 1-3, in Example 1, a biaxial tourbillion mechanism of a
mechanical watch of the invention is an open-type structure, comprising a main plate
1, a third wheel component, a first support component, an inner tourbillion 17, a
first second bridge 9, a second support component, a transmission gear train and a
regulated device, wherein the inner tourbillion 17 is provided on the first second
bridge 9; the first support component and the second support component are provided
on the main plate 1; the third wheel component is provided on a lower bridge 2;

and the transmission gear train is provided on a second clamp plate.

The third wheel component comprises a first third contrate gear 3a, a third wheel gear
3b and an intermediate wheel 4. The third wheel gear 3b and the third wheel pinion 3a
are riveted as one body and provided on a lower bridge 2. The third wheel gear 3b is a
conical gear. The intermediate wheel 4 and the third wheel gear 3b are meshed with
each other. The second third wheel gear 3b is a conical gear. The inner diameter of the
intermediate wheel 4 is a square-shaped hole. The square-shaped hole and a
square-shaped convex part of the first support shaft 5 are matched with each other and
fixed as one body with a pin. The screwing direction of a pin coincides with the
rotational direction of the intermediate wheel 4. The gear number proportion of the
intermediate wheel 4 against the third wheel gear 3b is 1:1. The first support
component comprises a first support shaft 5. a first jewelled bearing 6 and a first
support 7. The first support shaft 5 is provided on the first jewelled bearing 6 of the
first support 7. The first support shaft 5 is fixed on the first second bridge 9 through a
pillar 8 and the pin. The second support component comprises a second support shaft
10, a second jewelled bearing 11 and a second support 12. The second support shaft
10 is provided on the second jewelled bearing 11 of the second support 12. The first
support shaft 5 and the second support shaft 10 are fixed on the first second bridge 9
with a pillar 8 and a bolt, respectively. The transmission gear train comprises a fourth

7



6: ‘First Jeweled Bearing 7: First Support 8: Pillar 9: First second bridge
10: Second Support Shaft 11: Second Jewel ed Bearing 12: Second Support

second wheel 13, a third second wheel gear 14a, a third second wheel pinion 14b, a
second second wheel pinion 15b and a first second wheel pinion 16. The fourth
second wheel 13 is fixed on the second support 12 with a bolt. The fourth second
wheel 3b is a conical gear. The third second wheel gear 14a and the third second
contrate shaft 14b are riveted as one body and provided on the second second bridge
18. The third second wheel gear 3b is a conical gear. The third second wheel gear 14a
and the fourth second wheel 13 are meshed. The second second wheel gear 15a and

the second second wheel pinion 15b are riveted as one body.

The second second wheel gear 15a and the third second wheel pinion 14b are meshed.
The first second wheel pinion 16 and the inner tourbillion 17 are fixed as one body;
The structure of the inner tourbillion 17 is not described in details. Please refer to
Patent No. : 200720096902. 5 of “Coaxial rotary escapement mechanism for
mechanical watch”, wherein the rotational speed of the tourbillion is 1 minute/cycle.
The first second wheel pinion 16 is meshed with the second second wheel gear 15a.
The gear number proportion of the third second contrate shaft 14b against the first
second contrate shaft 16 is 1: 1. The gear number proportion of the fourth second
wheel 13 against the third second wheel gear 14a is 2. 5 times or 5 times as high as
the rotational speed of the outer framework. This value represents that the rotational
speed of the outer framework is 2.5 minutes/cycle or 5 minutes/cycle. The selectable
scope of the value is 2-10. The rotational speed of the inner tourbillion is 1
minute/cycle. Therefore, the gear number proportion of the third second wheel gear
14a against the fourth second wheel 13 is 1: (2-10). The second support 12 is fixed on
the main plate 1 through the regulated device. The regulated device regulates the axial
highness of the second support 12 and further slightly regulates the coaxiality of the
second jewelled bearing 11 born by the second support shaft 10 and the first jewelled
bearing 6 born by the first support shaft 5. The regulated device comprises a tapped
foot 19, a bushing 20, a bearing spring 21 and a regulated nut 22. The regulated nut 22
and the bushing 20 are provided on the outer peripheral surface of the tapped foot 19.

The bearing spring 21 is provided between the regulated nut 22 and the bushing 20.



13:: Fourth Second Weel 14a: Third Second Weel Gear 14b: Third Second

Wheel

Pi ni on 15a: Second Second Wheel Gear 15b: Second Second Weel

16: First Second VWheel Pinion 17: Inner Tourbillion

As shown in figure 4, in Example 2, the second support 12 is fixed on the main
plate through the tapped foot 19, the bushing 20 and the bolt. The thickness of the
bushing 20 may be selected reasonably from the scope of 0. 2-0.5mm. The axial
highness of the second support 12 is regulated mainly through the adoption of the
different highness of the bushing 20, so that the coaxiality of the second jewellel
bearing 11 born by the second support shaft 10 and the first jewelled bearing 6 born
by the first support shaft 5 is further regulated. As other structures all are the same

as those in Example 1, they will not be described in more details here.

The overall framework of the invention adopts an open type structure. As the
inner tourbillion selects a flight-type tourbillion structure, the overall
thickness of a movement is reduced. The number of teeth of the transmission
gear train connected with the inner tourbillion may be selected from the scope
of 2-10 according to design requirement. 2. 5 or 5 is preferably selected as the
number of the teeth of a power input gear of the outermost end to determine
the rotational speed of the outer framework. Firstly, this set method is better
conducive to the serialization of the invention. Secondly, the invention
completes the rotational movement of the framework of the tourbillion in the
space through a conical gear. As the transmission of the conical gear has the
advantages of stable transmission and high strength, it is very suitable for the
movement of the framework of the tourbillion in the mechanical watch in the
space and may guarantee the stability of the transmission, thus ensuring the
accuracy of travel time of the mechanical watch. Thirdly, the rotational shaft
of the outer framework in the invention respectively takes the jewelled
bearings on the first and the second supports as the support bearings and does
not adopt the structure where the main plate is punched and embedded with the
jewelled bearing, thus reducing the processing procedures of the main plate,
improving the processing accuracy of parts, having sound manufacturability,
and improving the accuracy of travel time of the watch. Fourthly, this bearing

shaft of the outer framework may be set so as to be disassembled overall easily, thus

Pi ni on



18 Second Second Bridge 19: Tapped foot20: Bushing 21: Bearing Spring 22:
Regul at ed Nut DETAI LED DESCRI PTI ON OF THE EMBODI MENTS The invention is
further described with the conbination of the drawi ngs and the enbodi nents
in the foll ow ngs:

having easy assembly, easy maintenance, simplicity and convenience. Finally, the
second support in the invention adopts an adjustable nut structure. That is, the
axial highness of the second support is slightly regulated by the regulation of a
nut, thus conveniently regulating the coaxiality of the supports at the two sides
of the outer framework in the invention, and guaranteeing the stability of the
framework of the tourbillion when it is moved in the space, and the accuracy
of travel time of the watch. The working procedures of the invention are explained

as follows:

The transmission gear train of the invention transmits the energy of a movement to a
first third contrate gear 3a and drives it to be rotated in anticlockwise. The first third
wheel gear 3b drives the intermediate wheel 4 to be rotated in the clockwise. As the
intermediate wheel 4 and the outer framework in the invention are fixed as one body,
the outer framework and the inner tourbillion are driven to be rotated in the
anticlockwise. It shall be noted that the rotational axis of the outer framework is
perpendicular to the axis of the movement. The third second wheel gear 14a, driven
by the outer framework, moves around the fourth second wheel 13 fixed on the
second support 12 and has orbit revolution in clockwise while has autorotation in fhe
clockwise. The third second wheel pinion 14b, through the second second wheel gear
15a, drives the first second wheel pinion 16 to be rotated in the clockwise. As the first
second contrate shaft 16 and the inner tourbillion 17 are fixed as one body. energy is
input into the balance hairspring system of the inner tourbillion 17 and the system
starts to rotation. The inner tourbillion is rotated at the speed of 1 minute/cycle. The
angel of the axis of the rotational shaft of the inner tourbillion against the axis of the
movement is changed from 0°to 90°. The axis of the rotational shaft of the inner
tourbillion is perpendicular to that of the outer framework and crossed with it. The
value of the rotational speed of the outer framework is 2.5 or 5. This value represents
that the rotational speed of the outer framework is 2.5 minutes/cycle or 5
minutes/cycle. The time, during which the outer framework is rotated by one cycle,

may last 2-10 minutes.
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" As 'shown in figures 1-3, in Exanple 1, a biaxial tourbillion mechanismof a
mechani cal watch of the invention is an open-type structure, conprising a
main plate 1, a third wheel conmponent, a first support conponent, an inner
tourbillion 17, a first second bridge 9, a second support conmponent, a
transm ssion gear train and a regul ated device, wherein the inner
tourbillion 17 is provided on the first second brid the first support
conponent kdwortfetoseenthal thauppomie abppareatialiype tprlmvlgdlehutdhe pietechietl n pl ate

1; the third wheel conponent is provided on a,lo e 2; apd the
transmi ssi ifﬁp‘ig@fat?‘e t”t"ﬁl“r‘P‘i ig “BY B‘Vltﬂjetﬂ‘ tBhabaOV§%‘E@tP@e¥e'§H‘b‘{ g‘f eACC? g hird

wheel corrp E?sgomhrluifl S{mce t|ﬁ1 W ﬁﬁon @ﬂt}t Sgl% rals%%a)a%é gd wheel

gear 3b and erne ear d the third
wheel pini gp w?iﬁt ﬁfb@taﬁt‘ia\ﬂ?ttﬁéj sdhte ﬁﬂﬁtt@&th@@&eﬁfrl@thﬂﬁﬂll&ﬂstﬁl ﬁt@Wal@é i dge 2.
The third wheel gear 3b”is a conical gear. The internedi ate wheel 4 and the
t hi rd wheethe @BRettivAbofahe invesdied The irhplemeitadrnmethod, hehiete conlge 4hoaidedvheel gear
3b is a conical gear. The inner diameter of the internmediate wheel 4 is a
squar e- shamediehf&lﬂéed Mhibe $Hign Y- ‘Slmap’@ti ql?a"eﬂz?nwetéowuﬁtoet gsatpedlabdnvex part
of the firgH %P%rt shaft 5 arf ed with each other and fixed as one
body with S UEHENSHE® § ?EéTwBHmbf a pin coincides with the

rot ati onal dlrectlon of the internedi ate wheel 4. The gear nunber
proportion of the internedi ate wheel 4 against the third wheel gear 3b is
1:1. The first support conponent conprises a first support shaft 5, a first
jewel l ed bearing 6 and a first support 7. The first support shaft 5 is
provi ded on the first jewelled bearing 6 of the first support 7. The first
support shaft 5 is fixed on the first second bridge 9 through a pillar 8
and the pin. The second support conponent conprises a second support shaft
10, a second jewelled bearing 11 and a second support 12. The second
support shaft 10 is provided on the second jewelled bearing 11 of the
second support 12. The first support shaft 5 and the second support shaft
10 are fixed on the first second bridge 9 with a pillar 8 and a bolt,
respectively. The transm ssion gear train conprises a fourth second wheel
13, a third second wheel gear 14a, a third second wheel pinion 14b. a
second second wheel pinion 15b and a first second wheel pinion 16. The
fourth second wheel 13 is fixed on the second support 12 with a bolt. The
fourth second wheel 3b is a conical gear. The third second wheel gear 1l4a
and the third second contrate shaft 14b are riveted as one body and

provi ded on the second second bridge 18. The third second wheel gear 3b is
a conical gear. The third second wheel gear 14a and the fourth second wheel
13 are neshed. The second second wheel gear 15a and the second second wheel
pi nion 15b are riveted as one body. The second second wheel gear 15a and
the third second wheel pinion 14b are neshed. The first second wheel pinion
16 and the inner tourbillion 17 are fixed as one body; The structure of the
inner tourbillion 17 is not described in details. Please refer to Patent
No. : 200720096902. 5 of -Coaxial rotary escapenent mechani sm for
mechani cal watch-, wherein the rotational speed of the tourbillionis 1

m nute/ cycle. The first second wheel pinion 16 is nmeshed with the second
second wheel gear 15a. The gear nunber proportion of the third second
contrate shaft 14b against the first second contrate shaft 16 is 1. 1. The
gear nunber proportion of the fourth second wheel 13 against the third
second wheel gear 14a is 2. 5 tines or 5 tinmes as high as the rotational
speed of the outer framework. This value represents that the rotational
speed of the outer framework is 2.5 mnutes/cycle or 5 mnutes/cycle. The
sel ectabl e scope of the value is 2-10. The rotational speed of the inner
tourbillion is 1 mnute/cycle. Therefore, the gear nunmber proportion of the
third second wheel gear 14a against the fourth second wheel 13 is 1:
(2-10). The second support 12 is fixed on the main plate 1 through the
regul ated device. The regul ated device regul ates the axial highness of the
second support 12 and further slightly regulates the coaxiality of the
second jewel |l ed bearing 11 born by the second support shaft 10 and the
first jewell ed bearing 6 born by the first support shaft 5. The regul at ed
device conprises a tapped foot 19, a hushing 20, a bearing spring 21 and a
regul ated nut 22. The regul ated nut 22 and the bushing 20 are provided on
the outer peripheral surface of the tapped foot 19. The bearing spring 21
is provided between the regul ated nut 22 and the bushing 20. As shown in
figure 4, in Exanple 2, the second support 12 is fixed on the main plate

t hr ough the tapped foot 19, the bushlng 20 and the bolt. The t hi ckness of

~ ~ O~ - ——
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" The overall framework of the invention adopts an open type structure. As

the inper tourbillion selects a flight-type tourbillion structure, the
overall thickness of a novenent is reduced. The nunber of teeth of the
transm ssion gear train connected with the inner tourbillion nmay be

selected fromthe scope of 2-10 according to design requirenent. 2. 5 or 5
is preferably selected as the nunber of the teeth of a power input gear of
the outernost end to determi ne the rotational speed of the outer framework.
Firstly, this set nethod is better conducive to the serialization of the

i nvention. Secondly, the invention conpletes the rotational novenent of the
framework of the tourbillion in the ShAMMS hrough a conical gear. As the
transm ssion of the conical gear has the advantages of stable transn ssion
and hi gh strgnghfial tdurbiBiodEiYchakistabl @ hedhahid@ WanBMRMbred tHehBiakinpmewor k of
the tourbillion in the mechanical watch in the space and may guarantee the
st abi | ity whrbilien mecrsishsisiaompert tandenetyparsirnguteheongsingacypaiofplate el tine of
t he nechanical watch. Thirdly, the rotational shaft of thﬁ, ou{lﬁr f ramewor k

in the i nveftirowhedseoampopenty § firsik 8wpem somerint-c? Bwst fallion ¢hs #irst and
the second _supports as the s [ I nd L At

structure ﬁf\:,ﬁ%'giesuf) %%r.t frain ng'fta#@g?rsa%%ﬁﬁ%é%g& gﬁ%“éﬁﬂ%%@eﬂeomn?rﬁgﬁgﬁﬁml | ed
bearing, tHysisrROHGNh § BRst RERREBRUNIOPT LERANPSt Qhatl HEHRBIR bR,

i mprovi ng the processing accuracy of parts, having sound manufacturability,
and i npr ovédngpohbre and cuiheeiedifte twiaele(4) tin e third tWwieeMamelonerdtaue fiRéd/as t hi s
bearing shaft of the outer framework nmay be set so as to be di sassenbl ed
overal | ea®iel §odyt Busscondasyppert shaly oastbe spropd supRgst semprnsptamtdea fedpl icity
and conveni ence. Finally, the.second su rt.in the invention adopts an

adj ust abl eseﬁ?Rde‘éf}E“’rﬁL&f‘t {hF &ransppisgion gear {rgin ég‘gﬁé‘fd?ﬁcﬁﬁﬂ’é’g%’ tﬁ? rsltfaﬁtecegtg%?)ﬁd support
Is shightly,r I EGUhA LRI QipdrtWafi dURAECQBYERE Sithd ¥

regul ati ng%ﬁfggt:%gé(ﬁgf}??ty of tthe supports %‘% t he tavvo s?des of the outer

f ramewor k hdtizbh@l hly-edndi thd thirkhdhélabapbeat agd tHeerrgb@abikioh togaofraih lge f r amewor k
of the tourbillion when it is noved in the space, and the accuracy of
travel ti npoeided brethganashpla®{é). wor ki ng procedures of the invention are

expl ained as follows: The transmi ssion gear train of the invention

transm ts % hf,aneliaVo@bilfod BEGIFRRM O0h& nfdchatfical MatcH 6QMUILa LS cAGAN, 3a and
drives it to be rotated in anticlockw se. The first third wheel gear 3b
drives thewh&it@r tiediist suppoeetompdnentbeommisat edfitsn stpyrickledk @)se. fids t he

internedi ate wheel 4 and the outer framework in the invention are fixed as
one body, iewellgshbearing r(@henbekiirshsipphe (7hneierein (ho first iseppost ghar(S¥dh to be

rotated in the anticlockw se. It.shall.be_noted t.the rotati | axis of
t he outer ?rroéﬁtﬁaﬁ‘? H‘eifgs%%‘?%@ﬂ(lif’%lﬂggg) ?féﬁ)et st WP%’R gfﬁ a: lr%W@%ﬁga?The third
second whe 1 di ik v.an t o} f GATENRS; I t he
fourth sec@lr)ndigﬁﬁsreél Sdt@?e%m@eég %ﬁx%z’gge@%ﬁ%ﬁsupport lté%erg% Etggog;{fgéljt

revol uti onjgkdimedigekvheee (W tHesebail Qiphbet @bmpbrdft tompries al seedidi siporfhe t hird
second wheel pinion 14b, through the second second wheel gear 15a, drives
the first sefiof@).whesbnpijevednd bearing Od) rrod at ssdnd supheet d2pcwhdrge thas t he

first second contrate shaft 16 and the jnner tourbhjllion 17 ar i xed as
one body, &5eRGFUAPSLt; Wﬁfﬁt(lQ)ntsoprf’}ﬁlée‘inﬁf‘éh"cée‘ﬁﬁé ﬂ%ﬂ?‘eﬂgbegw Qd?&? t[me i nner

tourbillion 17, and syst.em.st ar t i i illionis
our b1 11 o0kl Qb 0B YR BTGP LRk PRI R, cTBRy LRSE shaLriy |
rotational 53hatd oRftheti?e sbdyﬂﬁ'briﬁghl{@?wlith'a%la@g@!aﬂgh bbli@edpstisvenf the movenent
is changed fromOto 90. The axis of the rotational shaft of the inner

tourbillio _I.s per.ﬂend'tjﬁul ar to that of the oyter hfrarr&.v\ork and. crossed
withit. iaxdal dpurpiion BechanigR of thegaesianeal PREPASEURINE FARBWS! KT i's 2.5 or
5. This valu olg t&..Lhat t ] p Of},t £ L amewor kK
is 2.5 m n%’t gg‘;rg@ctﬁg?%rﬁ@%grﬁ%g?ﬁ (?%%eé ?%aktet%i (?reg?ceblahrei I}r%glﬂ%? ?EwtE e outer
framewor k fegulafet AheeskidldhiginessCHth® secBY shppdit (22)1dhdMuAkbrefightlyl deglstewor th to
note that the exanple adopts a coaxial type tourbillion but the protection
scope of t the doaxielitlyiofrthd secniod jeiwetted behring (1 hiebaa by ehe seconch supperiisbalt nent s.
According to the basic technical concept of the invention, the transm ssion
2l S0 may bl O &R thedrdevallet ReEsSOLbT BY (5F BHUSBFLSTELt (B s T8 I5tFho
eccentric tourbillion still may realize the objective of the invention. The
i npl ement ati on net hod, which can be associated by the skilled in the prior
art who may obtain the nmethod w thout creative |abor, belongs to the
protection scope of the invention.



CLAIM5 1. A biaxial tourbillion mechanismof a nechanical watch, wherein
the biaxial tourbillion mechanismis an open tandemtype structure,
conprising a main plate (1), a third wheel conponent, a first support
conponent, an inner tourbillion (17), a second support conponent and a
transm ssion gear train, wherein the inner tourbillion (17) is provided on
a first second bridge (9); a first support shaft on the first support
conponent devite scomprisesne ddraed fodic@dp). (ashushimgt @B6). tahbeadingspang cdnpddent are

fi xed as one body; second support shaff _on the secon upport. c onent
and a fourfegulal é%&%},é@}erqlﬁﬂ}epggql?tgigm é%?@ﬁit hebps q%&ﬂ?g@&r?ylg‘gﬁngs one
body; the shaft ; fkhst t §h : second

support shart ar %?P%rgpglf %ﬁjs%rﬁa%f ﬁg{h%atﬁ@%ﬁg%t (1) f%f&tggi%g%r}n%ﬂshng%gl? ﬁsi rd wheel

conponent gfdidthBerivE@NENteHiaRa nde@n) ddddhOb@htgp®yi ded on the main plate
(1). 2. The biaxial tourbillion mechani smof the nmechanical watch
accordi ng claim?i, erein the first s ort ¢ onent c rjses a first
Suppor t " orik e payeal B bfiGn Dethntval e mEhEReh R RN IERLLETT (7).
wherein the fi u i f isbSthR oMl AEHdBRc et B hliskd heng! | ed
beari ng (6?’ Vgl#err%{%é&fLpgg{ahlssﬁlgag%r%c‘%sskétt Eer %ul rst StlJpefoort %haft (5) forns a
squar e- shagmebrizesnthe xappad fooraly Ardl tha Hukhihd € 0)andrthdhighmdseof the buiieng
i nternedi ate wheel (4); the second support conponent conprises a second
support sh@P}is012)-0. ameecond jewel | ed bearing (11) and a seond support
(12), wherein the second support shaft (10) is provided on the second
jevel | ed bgarjengaxidilbudfilidh@ e SRGRACSHP RREkanichRatcRREedriifig fid Elaim JUppPOr t
shaft (5) and the second support shaft (10) are fixed on the first second
bri dge (9)whértih the phiddl aliee[ 8)mpEmentacobplrikes a Bspehiddi ooatryte ged. Ghe thordaxi al
tourbillion mechani smof the nmechanical watch according to claiml or 2,
wher ei n t heherbepridPRrand a8 dnterediates wheeh (Deyberainale thirdivdisel gepe(3begid at ed
device regul ates. the axial highness.of the second support, (12), and further
slightly r@@ﬂlrréﬁté‘g t°ﬂ8“‘8‘6&%‘i‘ra@f‘?Veoﬁvefﬁ%‘eass%o‘h"d‘yj aé\%éﬁﬁvelgedoé%rai 1991 '11) born
by the secgs : ikte € itd Whedi 8! 58D RREAQAGNiIP) born by
the first Sll.l Sggjt)%}%lﬁﬁ?t%te ‘ﬁ%g (?ggﬁtf%'t@é%lkd de?/i %e c(o%prri ses a tlapped f oot
(19), a busdhnghet; 209 tra@nli@adn §@r &I Mpliddk)a ROAh dedord whaslql3nutthit?2) ,
wherein the regul ated nut (22) and the bushing (20) are provided on the
out er peri pleendivherligtard@4odf a thinl segppbdhded pinign Gb), arsdecandesceadrwiiegl spri ng
(21) is provided between the requl ated t (2 and the bushjn 20). 4.
The Dbi axi a8 61p2hid FFIN Kedaries ‘Bfont(ﬁgotir?ﬂéﬁﬁﬁtéﬁ?m‘\ﬂ/ﬂ%ﬁl %E@B?b‘éng to
claim1l or i hani C i evi ce;
ggelﬁgﬁg fufin ts& nMeéQL@q% ﬁ!&é(pocll t?gg{co?{%pﬁagﬁ 8[2?%&%5@&(?19

t he regul ate vi ce comE)érl ses t appe he bushi rig (20);
and the hi ghngssseebnd WReebYshi ) GrPihe itdirdsecndwh@MPinion (14b) are riveted

as one body and provided on the second second bridge (18); the third second wheel

gear (14a) and the fourth second wheel (13) are meshed; the second second wheel

gear (15a) and the second second wheel pinion (15b) are riveted as one body; the

second second wheel gear (15a) and the third second wheel pinion (14b) are meshed;

the first second wheel pinion (16) and an inner tourbillion (17) are fixed as one body;

the first second wheel pinion (16) is meshed with the second second wheel gear (15a);

and the second support (12) is fixed on the main plate (1) through the regulated

device.

6. The biaxial tourbillion mechanism of the mechanical watch according to claim 1,
wherein the third wheel gear (3b), the intermediate wheel (4), the fourth second wheel
(13) and the third second wheel gear (14a) are all conical gears.
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" 5. 'The biaxial tourbillion mechani smof the nechanical watch according to
claim1l1, wherein the third wheel conponent conprises a first third contrate
gear (3a), a third wheel gear (3b) and an internedi ate wheel (4), wherein
the third wheel gear (3b) and the first third contrate gear (3a) are
riveted as one body and provided on a |lower bridge (2); the internediate
wheel (4) and the third wheel gear (3b) are nmeshed with each other; the
transm ssi brlhgdugxialtagrhiliempeshaaismaofithe mephagicabiatchsesardipg 49 clagn dyj r d

SR ek 5 k4 et R ISR D B B D0 o5oond

wheel pini 16).. spher g n f Mhe hd isScohti pn the
second suh%@?g°?%£fwgﬁkﬁqiﬁghggﬁ%?{%ﬂgaﬁﬁ?g%)secgﬁg&*ﬁggﬁ‘bgar f4a) and
the thi rdd}ﬁﬂE)ﬁl(lmb\)\/@Qaﬁﬁstﬂieﬁirgrse&ohébs)healr}ﬁnibh(ﬂ&‘i)m:as one body and provi ded on
t he second second bridge (18); the third second wheel gear (14a) and the

fourth sec eel, (13).are shed;. the second second eel gear. (15a) and
t he secondggﬂg\(l)mﬁ“%ﬁélérﬁ?uﬁrhfnﬁﬁf“f%gf té & li’a\?le aggaté:g aﬁ%oég\({é%g%/;cg%g’ second
second wheghergifathe (ba@ibnANGet 8 tthd ot GRANG AL L- 1) HiRlteddAR) RE € meshed,
the first second wheel pinion (16) and an inner tourbillion’(17) are fixed

as one bodyrativhd dpeeds of ke dmer whekilligai 31 bmiqdB)cytls; aels bedgaar tiuntbhe second
second wheel gear élSa&; and the second support (12) is fixed on_the main
plate (1) prepwtighof e thiedjsacandwherd geard 14a) ggaimptehg foath spcond oyhisel (18bn

mechani sm of hF mechani cal watch according to claim1, wherein the third
wheel gear“@3§5}»the i nternmedi ate wheel (4). the fourth second wheel (13)
and the third second wheel gear (14a) are all conical gears. 7. The

bi axi al t ourHiel Biaxoal torebhboer swrlehistohel the oleamnial warh ghcadiogrtaichgn8o cl ai m 1,
wherein the gear nunber proportion of the internediate wheel (4) against
the third wWh&en tb%a?areswgeq rroportion ghythe thied psand whesbgpard it deipdihor t he
third secopd eel . pini 14 ainst the first second wheel pinion (16)
is 1:1. 8Rm?ﬁge P%gigﬂ?P%&?ﬁR%1$oﬁlﬁéchanisn1of t he nechani cal watch
according to claim5. wherein the rotational speed of the outer franework
is 2-10 mnutes/cycle; the rotational speed of the inner tourbillionis 1

m nut e/ cycl e; and the gear nunber proportion of the third second wheel gear
(14a) against the fourth second wheel (13) is 1: (2-10). 9. The bi axi al
tourbillion nmechani smof the nechanical watch according to claim8, wherein
t he gear nunber proportion of the third second wheel gear (14a) against the
fourth second wheel (13) is 1. (2.5) or 1:5.



