Gear with integral overcouple protection The present invention relates to
the gear field, particularly to the gears present in gearing boxes for
driving auxiliary machines in a turbo-nachine. 5The gears are used in al
branches of nmechanics to transmt novenents, fromclocks to heavy industry
reducers. A gear is conposed of two toothed pinions, respectively nounted
on rotatable shafts. A driving shaft rotatably drives a pinion, said pinion
being integrally nounted with the shaft. The teeth of the driving pinion
are engaged with the driven pinion teeth in order to transmt the 10 rotary
nmoverent from the driviG§asmuith indeghal ayexcouplegproteption nore than two

t oot hed pi nions are engaged, this is referred to as a gear train. A
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15 placed downstream from the motor shaft in the kinematics chain, are rotatably

driven step by step by the rotation of the motor shaft.

The pinions respectively situated upstream and downstream in the
kinematics chain with respect to a given pinion, will be referred to as upstream
and downstream pinions herein below, the upstream pinion transmitting the

20 rotary movement to the given pinion, the downstream pinion being rotatably
driven by the given pinion.

A gear train can advantageously rotatably drive a plurality of shafts from a
motor shaft, each driven shaft driving respectively one machine. The invention
particularly relates to a gear train present in turbojets in order to drive auxiliary

25 machines.

In a serial mounting of the gears, if a driven shaft is stuck or immobilized,
the pinion integral with the shaft cannot rotate. All the pinions of the kinematics
chain are likely to be blocked. In order to let the gear train go on working in such
hypothesis, it is known to provide fusible means. |

30 There are in the prior art gears formed with two pinions mounted on shafts
provided with rectangular wedges fitted with the shaft. The pinions respectively
comprise rectangular notches at their internal ring corresponding to the shape of



provided with rectangul ar wedges fitted with the shaft. The pinions
respectively conprise rectangul ar notches at their internal ring
corresponding to the shape of 2 the wedges. In operation, the pinions are”
mounted on the shafts, the notches maintaining the wedges in order to nake
the pinion integral with the shaft. | f one of the shafts of the gear
train is stuck, the pinion the shaft of which is imobilized, suffers from
an overcoupl e generated by the upstream pinion. 5 The overcouple has this
effect that  the dge gives .way, whereby the pinion is disengaged fromits
shaft. The Hisstedgss Jnnprsrationathenpiniens aee momnted swn theyshafis, nhonnatchemd
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For this purpose, the Applicant provides a gear comprising a pinion being
integral with a rotatably mounted shaft in a support through a cleavable element
arranged to disengage the pinion from the shaft in case of an overcouple between
the pinion and the shaft, characterized by the fact that a pinion guiding module,

20  being pending, is arranged to hold the pinion in rotation in the support in case of
a disengagement of the pinion from the shaft.

Advantageously, if a shaft being integral with an auxiliary pinion from a
gear train is stuck or immobilized, the pinion, being submitted to an important
25  couple, is disengaged from the shaft by means of the cleavable element serving
as a "fuse". The guiding module, so far pending, is activated. This module allows
for the disengaged pinion to be guided in its rotation inside the support. Despite
the breakdown, the yield at the gear level is maintained.

30 Preferably, the cleavable element is removably mounted between the pinion
and the shaft.

More preferably, the cleavable element is formed with one disc being hooped
between the pinion and the shaft, the disc comprising a plurality of radial arms.



and the shaft. 3 Still nore preferably, the guiding nodule conprises
guiding rollers the rotation axis of which is oriented perpendicularly or
parallel to the rotation axis of the shaft. 5 The rollers allow _
. advant ageously for the axial and/or trangversal novenments of the di sengaged
pinion to be forced so as to guide its rotation in the support.

Still nore preferably, the pinion conprises a surface portion cooperating
with 10the rollers. Accordi ng to anot her aspect of the invention, a box
of auxiliary gears conprises a plurality of gears, in which at |east one of
the gears is a gear according to the invention. Preferably, the gear box

drives auxili gtyl w8l pRfelaBlyd tHe! BAIJTAS hiddule cofffited! Plidink FOMEREthe h
e

aspect of the inventi a, t.ur bo- hi né _conprjses ‘su a gear box. .
oventi on WO ETs Oy 8 CBiR PrnARUYALY b RArYICALa dhs sowoRn wils h
ref erence taf thhshaftconpanyi ng drawi ng, in which: Fig. 1
represegts a perspective view of the gear of the invention with only 250ne
guiding nodule; Fig. 2 represents a perspective view of the gear of Fig. 1
with two gui dilhg rnﬁd[sl dlow advasiageossly dpr dxeaxial andhr ttiamssersal evovenuengs t he

lineof the grqfe difenfhed pinion to be forced so as to guide its rotation in the support.

Still- more preferably, the pinion comprises a surface portion cooperating with
10 therollers.

According to another aspect of the invention, a box of auxiliary gears
comprises a plurality of gears, in which at least one of the gears is a gear
according to the invention. '

15
Preferably, the gear box drives auxiliary machines in a turbo-machine.
According to another aspect of the invention, a turbo-machine comprises such
a gear box.
20

~ The invention will be better understood from the following description, with
reference to the accompanying drawing, in which:

. - Fig. 1 represents a perspective view of the gear of the invention with only
25 one guiding module;
- Fig. 2 represents a perspective view of the gear of Fig. 1 with two guiding
modules; and »
- Fig. 3 represents a sectional view along the line III-III of the gear of Fig. 2
in a gear box.
30
Referring to Fig. 3, in a preferred embodiment of the invention, a turbojet, non
shown, comprises a gear box 100. The gear box 100 serves to drive auxiliary
machines mounted on shafts of a gear train supported in the box 100. Such a
box 100 is generally referred to as the letter symbol AGB for "Accessory Gear
35 Box".



in a gear box. 30 Referring to Fig. 3, in a preferred enbodi nent of the
I nvention, a turbojet, non shown, conprises a gear box 100. The gear box
100 serves to drive auxiliary machi nes nounted on shafts of a gear train
supported in the box 100. Such a box 1004s generally referred to as the
| etter synbol AGB for "Accessory Gear 35 Box". 4 Referring to Fig. 1,
the gear train conprises herein three pinions 10, 20, 30 provided :
respectively with teeth 11, 21, 31. The pinions 10, 20, 30 are arranged in
series formng_a_kinematics chain. A notor shaft rotatably drives the
pi ni on 10. TheReBreng tadlignbnthei gear teain romprisescherkin fire grind@s HY, Dige 30eet h
11 5 engagegyryvi : | BiyO - L Qrm flrst gear,
t he pini ons(.éZO, Hg%&f@%?%ﬁﬁfgﬁ) \ggkéé%éntg lgégr%? 51. %f@ﬁﬁlﬁ l?ﬁrg)o%iosé"lrenff‘ég ggeldl y
mount ed on & r%ﬁr%ag?r@“%a??k%mm%, chigian An&gipni hafbgotatablyt drives ythe
g L i veﬂ ]lgy t2 piniopd0r Ghen t{btagygﬂo%&nent isdfrgmﬁirtzéaieg&hﬁé bir%@ﬁ ZDYb)l?hé %f‘étfrl 1

e sha ) ari.ngs \ l.SpOS respectively on
each side ofg &gé%edfs)\”ﬁﬁg e%&th ?2)’ @_’Siﬂ)‘@ﬁ)ﬁ"ﬁeﬁor 354{%%“%# {IgbeeHathte PO 2Q,he
box 100. Thd0HesmingmsecondpRanr e shown herein as roller bearings. = The
pinion 20 conprises a cylindrical ring 28 having an external surface 281,
an inner surface 283 and two end transversal surfaces 282. The external
surface 281 islhoppHpRal isfintegrally seeuiged an eamtatablesshafp2QhdSoyeviendihe
strips. Thephf6h 2033 rota@bly tdi 1P dri | RS
bei ng tﬁgt hgg e{lﬁe' A di S?gg%@@ﬁ%?@g&ﬁ%&gg#@ %@ﬁg? t8§ Qbeiérgd%i{mg?’ri ng

ke

28 and e shaft 201 integral with the pinion 20, the disc being
advant ageously nmounted by hoopi ng. The disc 40 conprises two concentric

rings 44, 45, e | rin bei ng |i ta the ,jnner ri 45 b
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15

The pinion 20 comprises a cylindrical ring 28 having an external surface 281,
an inner surface 283 and two end transversal surfaces282. The external
surface 281 is comprised of three strips, a central strip and two side strips. The
teeth 21 are disposed on the central strip, both side strips being tooth-free.

20

A disc 40 is mounted between the shaft 201 and the ring 28 and makes the
shaft 201 integral with the pinion 20, the disc being advantageously mounted by
hooping. The disc 40 comprises two concentric rings 44, 45, the external ring 44
being linked to the inner ring 45 by radial arms 42.

25

The external surface of the ring 44 of the disc 40 abuts against the inner
surface 283 of the ring 28, the inner surface of the ring 45 being integral with the
shaft 201.

30 The arms 42 of the disc 40 are formed in such a way that they have a
“cleavable" portion 422 arranged to give in for a couple value, between the
shaft 201 and the pinion 20, superior to a determined threshold value.

Referring to Fig. 1, a guiding module 50 is arranged for guiding the pinion 20
35  in its rotary movement inside the box 100 when it is no more integral with the
shaft. The module 50 is arranged, being pending, parallel to the pinion 20.



30The arns 42 of the disc 40 are forned in such a way that they have a
"cl eavabl e" portion 422 arranged to give in for a couple value, between the
shaft 201 and the pinion 20, superior to a determ ned threshold val ue.
. Referring to Fig. 1, a guiding nodule 505is arranged for guiding the pinion
20 35 inits rotary novenent inside the box 100 when it is no nore integral
‘with the shaft. The nodule 50 is arranged, being pending, parallel to the .
pinion 20. 5 The gui di ng nodul e 50 conprises a cylindrical part 59
formng a support for guiding rollers 51-58, the rollers being divided into
two sets of fdhe gyidingmgodaliel ¥ eorbpriSes, a 6glindricalspt 89 foerajrecs isuppyrt dor each

transver sal t - L -54 .ar |.Sp on
each t ransﬁeuﬁgglg ﬁglcetépg} Qﬁ’]ghggrg}lgg%]gﬁﬁ%ugh{laﬁgh@oﬁg [ ‘?’)ergél aogegd%f gﬁﬁgng

rol I ers 51¥gHersellngdor3-aRidispgsad aesnsctively: oreeashuransyersal face ofithe pant 52 s

51- 54 conprise a track on which the external surface 281 of the ring 28 is
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surface 282 of the ring 28 is guided when the disc 40 is no more integral with the
shaft.
15
Referring to Fig. 2, the box comprises a second guiding module 60 arranged
to guide the pinion 20 in its rotary movement when it is disengaged. The
module 60 is disposed, being pending, parallel to the pinion 20 inside the
box 100.
20 :
The guiding module 60 comprises a cylindrical part 69 forming a support for
guiding rollers 61-68, the rollers being divided into two sets of four guiding

rollers 61-64, 65-68 disposed respectively on each transversal face of the part 69.

25 The four rollers 61-64 are disposed on each transversal face of the nearest
pinion, the rotation axes of the rollers 61-64 being oriented parallel to the shaft
axis 201. The rollers 61- 54 comprise a track on which the external surface 283
of the ring 28 is guided when the disc 40 is no more integral with the shaft 201.

30 The four rollers 65-68 are disposed on the transversal face opposite to the
rollers 61-64, the rotation axes of the rollers 65-68 being oriented perpendicular
to the axis of the shaft 201. The rollers 65- 58 comprise a track on which the side
surface 282 of the ring 28 is guided when the disc 40 is no more integral with the
shaft 201.

35

Upon a normal operation of the gear train, the upstream pinion 10 rotatably
drives the pinion 20, the couple received being lower than the threshold value.



25The four rollers 61-64 are disposed on each transversal face of the
nearest pinion, the rotation axes of the rollers 61-64 being oriented
parallel to the shaft axis 201. The rollers 61- 54 conprise a track on
which the external surface 283 of the rifg 28 is guided when the disc 40 is
no nore integral with the shaft 201. 30The four rollers 65-68 are di sposed
on the transversal face opposite to the rollers 61-64, the rotation axes of
the rollers 65-68 being oriented perpendicular to the axis of the shaft

201. The rqllers 65- 58 conprjse a track on which the side surface 282 of
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surface’ 28Hrivientdnd the s@icREhaftrREletnathinetdionapg. of the guiding rollers
with a,parallel axis 51-54, 61-64. The transversal novenents of the pinion

20 are 15 forced and the rotation of the pinion 20 wth respect to the
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the external surface 281 of the ring 28 contacts at least one of the guiding rollers
with a parallel axis 51-54, 61-64. The transversal movements of the pinion 20 are
15  forced and the rotation of the pinion 20 with respect to the shaft 201 is guided _

inside the box 100.

If the pinion 20 is driven by the upstream pinion 10 longitudinally, the side

surfaces of the ring 28 contact at least one of the guiding rollers with a

20  perpendicular axis 55-58, 65-68. The axial movements of the pinion 20 are
forced and the rotation of the pinion 20 with respect to the shaft 201 is guided.

Both guiding modules 50, 60 allow the axial and transversal movements of
the pinion 20 to be forced and only the rotation of the pinion 20 around the
25  shaft 201 to be authorized. Thus, the disengaged pinion does not contact the
box 100 and is guided inside it. Despite the breakdown of the shaft 201, the yield
of the gear is optimized and the kinematics chain is preserved.

Referring to Fig. 3, the guiding modules 50, 60 comprise as many rollers with

30 perpendicular axes as rollers with parallel axes. However, the number of rollers

having radial axes can be increased compared to the number of rollers having
parallel axes, or inversely, as a function of the desired guiding.

A single guiding module 50 can be sufficient to guide the pinion 20, however
35  when two guiding modules 50, 60 are associated on each side of the pinion 20,
the guiding is optimized.



20 perpendi cul ar axis 55-58, 65-68. The axial novenents of the pinion 20
are forced and the rotation of the pinion 20 with respect to the shaft 201
i s guided. Bot h gui di ng nodul es 50, 60 allow the axial and transversal

. movenents of the pinion 20 to be forced and only the rotation of the pinion
20 around the 25 shaft 201 to be authorized. Thus, the di sengaged pinion
does not contact the box 100 and is guided inside it. Despite the breakdown
of the shaft 201, the yield of the gear is optim zed and the kinenmatics:-
chain is preserved. Referring to Fig. 3, the guiding nodules 50, 60
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1. A gear conprising: a pinion including a cylindrical ring with
an external surface and an inner 5surface; a shaft which is rotatably
nounted in a support; and a disc gvhich is nounted between the pinion
and the shaft such that the pinion and the shaft are integral, the disc
including an external ring, an internal ring and a plurality of cleavable
radi al arns di sposed between the exCEAMS ring and the internal 10ring,
wherein an outer surface of the external ring of the disc abuts the inner
surface of the cylindrical ring of the pinion and an inner surface of the

inner ring of whe disg is,d.ntegral with the shaft, wherein the cleavable
radi al arns are%rrang%dg?% di sengage the pinion from 15 the shaft in case

of an over couph eirhet inekdirtgheecypindiical riagdvitthan etierhtl suafiace avideareinnera gui di ng
nodul e_ of tPe pinion is arranged to rotatably maintain the pinion inside
t he suppof¥idh case of a di sengagenent of the pinion fromthe shaft.

2. The gear acgQhsH WHich%s rRABY houthrigaRupptit;Rharal ity of cleavabl e radi al
arnms is 20 renovably nounted between the pinion and the shaft. 3. The gear

accordi ng to chdismwhichiseraintedtetwesnithe pigioroand the shafipsuch dwnt theinining rol | er s,
e O LR Bk DAl R bl 5y el S SRR, O
rCloﬂ renr gf PRENRY Bf dchAble radiaPirnishispdkét Bitweed fhaeRtetROEag ah@ thevihtethal he
10  ring,
wherein an outer surface of the external ring of the disc abuts the inner surface
of the cylindrical ring of the pinion and an inner surface of the inner ring of the disc is
integral with the shaft,
wherein the cleavable radial arms are arranged to disengage the pinion from
15  the shaft in case of an overcouple between the pinion and the shaft, and

wherein a guiding module of the pinion is arranged to rotatably maintain the

pinion inside the support in case of a disengagement of the pinion from the shaft.

2. The gear according to claim 1, wherein the plurality of cleavable radial arms is

20 removably mounted between the pinion and the shaft.

3. The gear according to claim 1, wherein the guiding module comprises guiding
rollers, the rotation axis of the guiding rollers is oriented perpendicular or parallel to
the rotation axis of the shaft.

25

4. The gear according to claim 3, wherein a portion of the pinion surface

cooperates with the rollers.

5. A gear box comprising a plurality of gears, wherein at least one gear is the

30 gear according to claim 1.

6. The gear box according to claim 5, wherein the gear box drives auxiliary

machines in a turbo-machine.



5. A gear box conprising a plurality of gears, wherein at |east one gear is
t he 30gear according to claiml1. 6. The gear box according to claimb5,
wherein the gear box drives auxiliary grachines in a turbo-machine. 9 7.A
t ur bo- machi ne conprising a gear box which drives auxiliary nmachines
according to claim6. 5 8. The gear according to claim1l, wherein a w dth of
the cleavable radial armis less than a wwdth of the external ring and a
width of the i ernal ri.ng in a, dlrectlon arallel to.an axis of the shaft.
9. The gear" accOr iRy mACHET SATIRHISIngh 745 0N PHUCILGR V66 ALKIET FARNSS ¢ ho
cyIindricgkoﬁgﬁ%&gﬂhﬂpgudes a central strip and two side strips, teeth of
the pinion are disposed on the central strip and the two side strips are
free of teeth.

5 8. The gear according to claim 1, wherein a width of the cleavable radial arm is
less than a width of the external ring and a width of the internal ring in a direction

parallel to an axis of the shaft.

9. The gear according to claim 1, wherein the external surface of the cylindrical
10  ring includes a central strip and two side strips, teeth of the pinion are disposed on the

central strip and the two side strips are free of teeth.



