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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 turbomachi ne. 5The gears are

used in all branches of mechanics to transmt

nmovenents, from clocks to heavy industry reductors. A

gear is conpdsear afithvin tegotlhedemionipleprotestiont i vel y
mounted on rotatable shafts. A driving shaft rotatably

drive pi nion, said pinion being integrally nounted

Wwith fle‘e PEeRgnt invendiane selatesftot the gcal\/ﬁﬁgl martionlaglyeto the gears

regaged gehting boRed Fdrv@iviRE k4 %Qcﬂlﬁeé)g‘frjg turbBm achine.

transmt the 10 rotary novenent romt Iving's
tot driven shaft. Wien nore than two toothed
pi ni 8FHS e a@@é int 4] branchesfodrmegharicsiso sragemit movements,

frorai clocks to he%vgeﬂfdutsfr?l RGOS . Aegfr R %ﬁi{%}%é{d Jr Hi¥Q toothed

kSRR e oneoRTkanets. A

Atfriving shattapiajably drives
adpiniess, seigipinion béing mgrhllytmbﬁnﬂeﬂt Qﬁhaﬂﬂeyslﬁtlff aﬂgzeféeth of the

d}hﬁ n? tpnxlugﬂ rgfenﬁgﬁ %&h tt%% dfa‘vlq B{ &d dlcl)li\)/.'\/%? ole o0 transmit the
IpE A iRANgmenti vem theeliting shefl thythe ldeiventshafto Whén e than two
to®thed pikidhs are e%aéeﬁhﬁn? ﬁ@%&ﬁﬁeﬁ &> H? ﬁéeﬁ? h% ol tuated

upstream and ream i ¢s"Ehain with
respect to a _given pinion, wll be referred to as
upst e ZPRRARIY OmRPIEsSNa mlmadﬂm;s dfeseial perovormheg; a kinematics

cHQi%t R ORI hl%fttrhéﬁﬁfégt %ﬁ%zﬁﬂ i 1l Q%Melﬁgﬁggr%ﬂgm fotatably

i ven pin stream pi hi on
dF‘é’F%géBP&PndWF '&i‘ i feingegraHy@rranged. The plm,Qng edithe gear train,
piaoedrdmmtﬁeiimﬁf@ﬁeﬂh@sﬂnmdxoﬂﬁif@m Yhél kliYé&n 8@ F‘ﬁﬁh', b¥e rotatably

f1.s fro sha each ven sha
dgl&faﬁ/:gﬁe t?}égtﬁg ‘i?&r;?%é’r?él %f;@ﬁ.rﬂgtorﬁgg i nvent i on
parti cuI arly relates to a gear train present in
t ur b@het pmmn@r tpettivelyi YRuMed| |u'p§fr¥ar%5 ARACHRERtream in the

t th d haf t
Kidbry G 1B IS eRsEle ormuli Bifion. ivilloks s cedrioaeupstream
a@dh adawsireaot kpmtqnse hewdih I belowpi ﬂhleonpstﬁéarﬁ h@n&brﬂ Qf@ﬁstrﬁﬁmg the
Y 0506y R Byl e b oy

SRy th esr‘@nmmmsu bl e neans. 30There are in the
prlor art gears forned with two pinions nounted on

shaf kSgear 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
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 g0 on working in such
hypothesis, it is known to provide fusible means.

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
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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 opgration, the pinions are

nmount ed on the shafts, the notches maintaining the

wedges in order to make the pinion integral with the
teharedges. In dpferatien,othet pimistirattes nodurttbé ayedhe tshaftsy the notches

nsdl Fz}gmn e Qvé?f 8id G?de?rt?frﬁalgg hMif g)xfbﬁltt%#gpwn!h' tﬁg‘iihaft

rs“froma overcoup ener upstream
p| nion. 5 The overcoupl e has t hi s effect that the
wedgdf ghe ef thaghafishef Bisygedndrainns stucks thii peneradexisiafoof which

1é isintdiiike dd TOETHR o5 in'étém.w'i??%hgﬁité’ck %yeﬁrr%? %ﬁ?@am pinion.

di sengage I ni on around

éﬁawf:rp@umauha@atmﬁeef efuthat die wegdaeigues Way, sdlierely the pinion is
dgsr?élgtﬁ%éd‘ﬁdm t1§g§lgﬁt t“nge Bp m%intlgg% f&aﬁ%}?u}w@é thé Wsengaged
pZHiPR T ot e ot en Shg B igEinERa (o @ period that

canxb¢ iqrite shohj nascemvhentpidiohowersdsr earbdeutgof hare nad to move

L

auk gx@yg@@hgnes mounted)dewobtjrwn befing Hleeni noenviresupicdo The loss
o?' Jﬁ(ﬁﬁﬂ@ lPelsn 'aﬁnmcticﬁlﬁlc%h@fi g g@@xts lalati mgér‘t’i’éﬁpdr); 7820 thd Ornachmes

he rotary novenent stream-pi ni on
“&‘H@‘P PBtli@erﬁaﬁf’t a| n the transm ssion yield per gear.
For this purpose, the Applicant provides a gear

conp U ﬁja%h ®RhBI BR8N | tBt eﬂ&ﬁ@' a ?Huan @tsﬁﬁﬂbtl)ty which is

nou Fdf in,a_ support throug eavab
r&rrrogﬂ {1® tEFns ARG oty IPPYFBANE R iPWaSERMPINIPD In order to

nfaaﬁ@mfh@uﬁamm@nwleldqﬁér p the pinion and the
shaft characterized by the fact that a guiding

rin bei ng |ng bet ween the pinion. and the
aﬁrt thgt §u5?qsﬁné§d&p@ ARigRIQVA \A@%Spa (EC8h CORMERE ity pinion being
uftégﬁam dwgtha @ﬁiﬁlyl moaaskd sHaf@irdh %ﬁpﬁ@ﬂ&ﬁﬁﬁi hoé cld'z\@able element
on, from a eous a
Bl HBERERR P ibioriom (e gian 1) Gheratam avgedible between
thter pimon sindtthe kshaft, ichambidrizeddyy tihe fmtmhatla ghadimg bearing, being
Lt t20t 425 QYR C
pEitiTe, pAtckl {0, b HRE LR el SR LS abiatl 1G 1ERFE Hhe pinion in
rafation arpunsl the'shaddn caspof @tﬂl@ﬁngggbmlt afthespinien from the shaft.

pendi ng, becones active. This bearing allows to gU|de
its rotation around th

tsE:f ?\d%%ggﬁﬁgggslglhn ggblaﬁtchﬁmg inteeral; with ar atvﬁéla@émmpg from a
g&@ faidl Regluck or immobilized, the pinion, being submitted to an important
couple, is disengaged from the shaft by means of the cleavable element serving
as a "fuse". The guiding bearing, so far pending, becomes active. This bearing
allows to guide the disengaged pinion in its rotation around the shaft. Despite the

breakdown, the yield of the gear is maintained.

Still advantageously, the bearing takes a small place and is light. Indeed, it
is disposed inside the pinion and does not require guiding means located
"outside" the pinion.
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30Still advantageously, the bearing takes a snal
place and is light. Indeed, it is disposed inside the
pi ni on and does not require gui di ng nmeans | ocat ed

"out si de" the pinion. %eferably, t he cl eavabl e
el ement is renovably nDunted et ween the pinion and
the shaft. More preferably, the cleavabl e el enent

i sPredenably, whe keletvableaskenume islirsmosablyopedinbet hewveenhthe pinion
aH{ri gh id the shaft, the disc conprising a plurality

radi al” ai ns. Still nore preferably, the guiding
bearing belongs to the group fornmed by a roller

beI@Idré‘ ref’er@@l'y' tﬁglaédllk;ﬁ?@aﬁle Cel8miehPds DRRfeaI wif0 aMlé&st one disc

g{: habl élen tﬁme Ré’g’@PcﬁWﬁig hp@ N nﬂ}eealsgézﬁgg}nsgpg pﬁgura?rty of radial

armyentr on, a box of auxiliary gears conprises a

plurality of gears, in which at |east one of the gears

is a gear 15 according to the invention. Preferably,

t hetily emorchprefetablye shaguidingryecanmghbelosgs o dhe group formed by a

an ot her aspect of
(%lﬁéer | nvgl t??ﬁubea lrrlgbomacﬂhge con‘grr ses such 20 a gear
box. The invention will be better understood from

t herofs,pbﬂe@araagy RS shidhg %anﬁ‘g wa r\ﬁﬁp r,glﬁg@f*on& bteaﬁn

acconpanyi ng draw’ng, Tn 1 shows
per spective view of the gear of the i nvention;

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.

Preferably, the gear box drives auxiliary machines in a turbomachine.

According to an other aspect of the invention, a turbomachine comprises such
a gear box.

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

- Fig. 1 shows a perspective view of the gear of the invention;

- Fig. 2 shows a sectional view along line III-III of the gear of Fig. 1 with a
roller bearing; and

- Fig. 3 shows a perspective view of another embodiment of the invention
with a ball bearing.

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

"

Box".
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Fig. 2 shows a sectional view along |lineof the gear of

Fig. 1 with aroller bearing; and Fig. 3 shows a

per spective view of another enbodi nent of the

invention with a ball bearing, 30 Referring to Fig. 3,

in a preferred enbodi nent of the I nvention, a

turbojet, non shown, conprises a gear box 100. The

Reéerringoto 109. bethegenn td:nnvcmmpmsets heseimathinéan gsnions 10, 20, 30
i f gearsdr i Hn t

pPERHH&%uc gﬁb@lj %btg teBth gfiezr%ilﬁy ?)?érgse?O )] ﬁapeo Arranged

I efories  EIRHBE A ltqmatm&c c88kpr ) @etorsslec& rotambly drives the

pRebenol Mhet & molaerﬂe'ﬂ@ 1§%r’%1'hsfrﬁﬂédi‘ t6 IR HIRRR ZUEBE t‘ﬂe teeth 13

thre [ ed respect vel

chehil G4 B3t 237 ie pimidintd 18 formihac b shar dhganions 20,
30rdommirges séammd gegra ki nematics chain. A notor shaft
rotatably drives the pinion 10. The rotary novement is
transmtted to the pinion 20 by the teeth 13 5 engaged

Thiet piniore20 eist ntegrallyhexquintédron hOrotﬁth‘l@rsrhaﬂgZ(hl f Sostwhen the

pgﬁé&"x 20t ¢oRkHI 190ived ﬁ&e o o g,ﬁlognﬁt?ﬁ‘tpa 4fifles the Hl&ﬁ 201 by

ron 20 1s 1 tegra aro !
itsl.. So, when the pini on 20 is rotatably driven by the
upstream pinion 10, it drives the shaft 201 by

I f th aft. 201
B b 155 Do nhaltZD 1 ie Suabefed Ay rhuspies: Vel T offisposed
r@pecttmalyl @méadlhﬁdbl?f ithe pagtggtlo_rghmi dé ke It@tt??bh%f i shaft 201
. 0 e Jbeari ng are
uf (HE KRAR100 e bl DR APiHG shOBRIER 2b olerTbeanigs, s s
a radially protruding part, formng a trunk 22, about
THE PR ORURER e LYY Jfatn g patt, BRRMS R D2, about
Wili&efbﬁﬂsmoemeéuﬁf@f lenddrical | yng Bét \pé@wdteaewthum@t 23apu its outer

sdﬂﬁzﬁzd iAD ﬁoll?ék be%Hn%VB(ﬁgxt‘éhﬁs rdiRGimferé iRy, REaP e trunk 22 and
therrltr\t/gée El ?owmg tlﬂx% I‘il:l{g Si(to ge rotatably driven around the trunk 22.

The bearing 80 comprises an inner ring 82 supporting the rollers 83, being
disposed longitudinally.

The rollers 83 are radially supported outside by the inner bore of the ring 21,
forming a track 81. A roller bearing 80 provides, thanks to the linear contact
between the track 81, the cylindrical rollers 83 and the ring 82, a high capacity of
radial loading of the bearing and hence is adapted to high rotation speeds.

The ring 82 comprises two parts, each one comprising a circumferential
shoulder 821, 822 allowing for the axial setting of the rollers 83. This type of
roller bearings 80, with two axial abutments, is referred to as NUP.

The bearing 80 is mounted, pending inside the pinion 20, that is it is not active.
The connexion, between the trunk 22 and the cylinder 21, is made by two linking
discs 40, 50 disposed on each side of the pinion 20, transversely to the shaft 201,
between the trunk 22 and the ring 21. The discs 40, 50 make the trunk 22 integral
with the pinion 20, the discs being advantageously mounted by hooping. The
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The bearing 80 conprises an inner ring 82 supporting

the rollers 83, being disposed |ongitudinally. The

rollers 83 are radially supported outside by the inner

bore of the ring 21, 25 forming a track 81. Aroller

beari ng 80 provides, thanks to the |inear contact

getmeen the track 81, the cylindrical rollers 83 and

ifes #0-ngl.sPormingi g wimgsc of ythofpinidi ), maattaing thef ringe82 of the

S o DGR ECSABLAT 9 0120 T oo
RS V’@Uﬁﬁggﬂéﬁm ié‘fsnpcgdgﬁ@él‘i’i@@rzo%ﬂ, '822 allowing for the

axi al setting of the rollers 83. This type of roller

i: ith two, axial abutnments, is.referred to
Ig(gf%hllﬁ ?q.%gg.bfé”a Frfgs%ﬁﬁ ICOMRSTNYS WO C TS dlj, 14:2@ the outer
gt bibelty conmctadstd thei innantinget?i t\ypradﬁhbammﬁﬁx”gb@ guter surface
I s e . .

AT Cor 103D A SOy s S o LTEGRY bore 21
the BIHPR 20 ﬁmnntef sdges efthg ring ¢Rabutifg agonst the trumdaD2.

the trunk 22 and the ring 21. The discs 40, 50 neke

he tru integral w th the pinion 20, the discs
T it af oot 0arrd b Mhghoa Ty tint ey Bave 8 deleavable
podtion Qyurangrdi t?gtgihda:ein/vif@ga &du lb_exzaﬂﬁ?,i Bé'tv«?é%J f R ﬂ'hﬁ3 k™2 and the
| bear r rs. ..

2y Peiir B ¢ sRoniRt D hon st e Bisn 303 dormed similarty
tordhe diax #8l and iissirtmgedeopi theopin2éh 26, Bef tier kidg bPposite to the
didcyo !, the disc 40 conprises two concentric rings 41,

42

the outer ring 41 being connected to the inner
ring 42 by radial ains 43. The outer surface of the

riUgodh Abrrhdleosbratiodt t liRs ' Misidhf
dof tgh}g ri. n% %g)rlgé gtlioi g)f?élglg %aﬁg%ir},ﬁ’zghet ?ﬁseth%ﬁlﬁé)rlﬁlléEl ﬁf?otatably
iyes Ak pipiopY. i gouple. BrretYash beiga Ioster fhantharfhreshold value,
The fdsta?arnmavéﬁlenf itsheradism]@tté‘(ﬁ tar :thé Odiémﬁsﬂ'r@argu thién WY by the
ve "C v e" porti range 0. give
pili3h 25" The SN2 T sty R Gis B bk hk 8 af tpf alses 40, 50.
Thi mgllenbeasing=80 tv pemalingdet er mi ned t hreshol d val ue. The
disc 50 is forned simlarly to the disc 40 and is

arranged on the pinion 20, on the side opposite to the
dil§ ¢hashati 801 is stuck, the rotary movement is perturbated. An overcouple,

exceeding the threshold value, is created between the pinion 20 and the trunk 22
and makes the arms 43, 53 give in. The "fusible" part of each arm 43, 53 gives in
and releases the pinion 20 rotating about the trunk 22.

Once the arms have given in, the roller bearing 80 is then active. The
rollers 83 rotate between the rings 81, 82, allowing the rotation of the ring 21
around the trunk 22. The shoulders 821, 822 axially maintain the rollers 83 and
avoid the ring 21 to be driven into translation around the trunk 22.

The roller bearing 80 allows to stress the axial and transversal movements of
the pinion 20 and only permits the rotation of the pinion 20 around the trunk 22.
Hence, the pinion 20, being disengaged, does not contact the box 100. Despite
the breakdown of the shaft 201, the yield of the gear is optimized and the
kinematics chain is preserved.
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Upon a normal operation of the gear train, the

upstream pinion 10 rotatably drives the pinion 20, the
coupl e received being | ower than the threshol d val ue.

The rotary nmovenment is transmgdted to the downstream

pi nion 30 by the pinion 20. The ring 21 rotatably

driives the trunk 22 by neans of the discs 40, 50. 20

Thél Agpether e H&QA W&nédeff’éﬂﬁgrfélﬁig 3, a baK guidingtheating®D extends,
mscmnfartmnaune ek agy thOURMRTY hid REE tiHgbRt efliovii the ying 21 to
gﬁ&é@ﬁp ﬁrvexceedl the tﬂéeshold val'ue,” 1s cr

% % fid %?ﬂféhl trunk 22 and makes the

arms 43, 53 give in, The ‘fusible” part of each arm

A?’baﬁsb \f%rSQG 'Eo%xsz‘we% ai gﬁ)t%ﬁsmtgcpﬁ)g RO o 20 r&é CP %n outer

about_t
<tlff‘émrf%qen§a1 m?h@emarsw&lmﬂmcbaum% ”ﬁhfe drsplotsexi STIBS bearing 90

B OBRY. 1 CARGELHE o BULAERS By L 1,
(@3S i ﬁmtt b6 rorereding) pewedgnentachathaapbig! ofhbvo linking

mswmﬁal&t%eﬂﬁh&’ﬁﬁnkmoaddﬁﬁ%ﬁgQP” around the trunk
The roller bearing 80 allows to stress the

aX| al and transversal novenents of the pinion 20 and
only apethei embodénent, aiot showh, tal’rmgnbéurﬁ'g ekteads) Ldifi:drﬁ\férenttall

tekwok B ulR2% il eheblshl 90, 2w LI h3 S1ApI8orBRSTY driven
arpendg the trupl 22. ke yag beaong coeyises twsa opidentrzedngsdnade in a
rhéveriki @)‘fﬂ@w %‘ﬁct‘f&@'d&efﬁm@%@sﬁfc)éegs bgﬁﬁe of 'bé)"i’gt%trgﬁﬁoroethylene

referring to
(Eg%%s ? GINgRt SHBYIE dn rséltﬁfﬂcér%‘mtﬁ%tl foy ,gubgﬁ \ﬂeemrtg%l around the

ttunkn®2.22 and the ring 21, allowing the ring 21 to be
rotatably driven around the trunk 22. 5 A ball beari ng
90 conprises an inner circunferential cage 92 and an

ouThe sdcso‘tﬂ)fﬁt ,ehoopdd ba@eeeﬁﬂt%remﬂ%eﬁ \athﬂhet ﬁ@nlelZ' @re easily
e | rran

Aot AD e TR BRI S8 SRR BT ido. When o
shaft 204 wesinrkethe sheigyaprovided thye ther evertiongle is absorbed by the
deyrRad, I

e ﬁéwﬂ%“d i EQE.?@?F%%L“’ FEpASE e FsBefiitl nap pugh as the

adithe gmgsown, a ri ng bear| ng extends,

circunferentially, betvveen the trunk 22 and the ring

21 || owi ng the to be. rot at abl riven around
£t B AitbSathine e, e iivergioboppvadar thogcar box to drive the
aumﬂmemmao@nasntg:spttadlee bfeaadﬁatnecsﬁ @khdft of ¥ Fddraidign
coefficient, such as bronze or pol ytetrafl uoroethyl ene
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15 (PTFE), the rings comng in surface contact to
guide the ring 21 around the trunk 22. The di scs
40, 50, hooped between the ring 21 and the trunk 22,
are easily renovabl e after break. Their exchange is
fast, sinple and cheap. Wen a 20 shaft 201 is stuck
the energy provided by the overcouple is absorbed by
the discs 40, 50 and it is not necessary to repl ace
the expensive parts suchCis\lM® shaft 201 and the
rings 21. At the turbomachine |evel, the
invention allows for the gear box to drive the 25
1. auxa lgeargpnipaigitighes despite the breakdown of a shaft of
the gear train. 7 CLAIMS 1. A gear conpr|5|ng 5a
pi rfl mﬁlom%qlwpag cylindriGahtpg #ath apjongerwittpceand sgtiaper surface;
surf af @ %‘?c}fi”s ' 23;9{%135 HohAka: in a sugpé‘nsga&‘é%%}h&ﬁ‘ id fnounted
rotata nounted 1 n-a support
betweannthe qmbﬁt wekthetsheft pudhi that tn qblrhbm: asddfetshafiabe inlf@tralt ﬂne disc

el ofuAFs Fg S TR GPE I BRGRILY i ALY afial arns which

1R connects the outer ring
Congﬁﬁgﬁégh%ﬁﬁggaﬁ?ﬁ éﬁ%@%gﬂ%uiding bearing di sposed

betaypeding hearmgﬂlmsachuetvvhen gtegfinion and the shhky ei n an
out . surface of ter rin but
i nNerTYHA AR o ﬁ%oggﬁ |‘Wgﬁrlr % { thf ghsétfab(‘l Bl”ﬁ‘?e('i ﬁurGface of
the @gi’n&ﬁaﬂ RREHT GiB6R afd ab Nfhel Bdcedffige Bhet RSy Qf ﬁl‘é disc abuts
uts the shaft, wherei n the cl eavabl

theplzedi,al arms are arranged to disengage the p|n|on from
an overcaou

the 165r§ig %e {: %va% X7 filafl arms are méipgg(i & ?l?l getné\ﬁge hﬁ d)lmon from the

p|n| Fnt

shaﬁ@rﬁéds@ @f S oférc@geBether Medidbh Yin@tied@athe pinion
around thc shaft in case of a_disengagenent of the
pi rivisein iy egidmediearipg is arranged to rotatably guide the pinion around the

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

2. The gear according to claim 1, wherein said disc is removably mounted between

the pinion and the shaft.

3. The gear according to claim 1, wherein the guiding bearing is a roller bearing, a

ball bearing or a ring bearing.

4. The gear according to claim 1, wherein the guiding bearing is an NUP roller

bearing.

5. A gear box comprising a plurality of gears, with at least one gear according to

claim 1.

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

machines in a turbomachine.



5

8.

2. The gear according to claim1, wherein said disc is
renovabl y nounted between 20t he pinion and the shaft.

3. The gear according to cl&iml, wherein the gui di ng
bearing is a roller bearing, a ball bearing or a ring
beari ng. 254. The gear according to claim1, wherein

the guiding bearing is an NUP roller bearing. 5. A

gear box conprising a plurality of gears, with at

| eagty@BRadRRE cRREQLiAS Q%eéxoo(ﬁil & ik hiarpnfchifies J8: @8R o claim
box according to claim5, wherein the gear box Wves
auxiliary machines in a turbomachine. 8 7.A

t urbomachi ne conprising a gear box of auxiliary

machi nes according to claim®6. 58. The gear according

t 0 TheAbd®r hecorli®bab 1diMel, Stidréini tA€ ke shchudeddiradibMy protruding
protruding part and a shoulder, the radially

parfpprd eudicniepathe Tadiglls raptrading marti sigitorn tineergingliohghe guiding
beaﬁﬁg Eﬁf&e%ﬂgulhpreabilbsﬁﬁcl‘é ﬂlgllreg g\lbr%gcé otfla{se i'nﬂer:}%{ngso%rtfleaglj‘gcpf

Inner ring O



