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Al RPLANE ENG NE ACCESSORY BOX The invention relates to

an ac n an airplane engine such as a
turboﬁm\mm\m“mm\umoprop, the box having a netal

casi ng W t«xas el ectrical machipne 5 nounted at the end
thereof, in particular an alternator wth a wound

stator and a peherdtRLANY NG ACTTIAHG B

provi derigd eghvded 13 10 LLFE &1 o PLRCESc O sEHYI PERNIN Ofin
t he, engi ne. BACKGROUND OF THE |I.NVENTI ON 10 The rotor
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el'ectrical machi né an Serv Secure’i
t hel dast rpwid t$eater eardry pexnansnThpaghett roear serving

”ﬂ%‘@ﬁo(&?d&r@&rc&e{é%@ﬁ by speessn ieé@é%fo@q%%ent of

are high and by [oads that are |low, thereby |eading
t FRFy ¥ Phenonena that can in turn lead to danage
to the bearing. |BaokdeOUND 8¥OiTdEONN®ENTEast reduce

t hat drawback 20 i that . i d f .
ot G DORatRE 7% TR SeFERiCRbITTeRilE OF PnepRd in
expatrest Do itus bearinagg geméfel bntaatol hermat ball

e ' b t t i h '
CHIGOELER DEYERRY S Snil R0 Soveklen 26081 S BNthe
nmodtteer oF tie selgetukcet cnrrhyngi ypdf Feaht sereasakhee

| Nsd hgre DEANE OO hWNEL 81 SYCHE CLRAT RPEEsEEPYSLER.
i ncrease the. unbal ce of . the, rotor and 1glveg %I se to
I

rapi d weRF SHECtEETRiBIGEIRN bF TRRTAERFFHESS Ry speeds of
opestedt Do thet eheethil gl amd@chy neohéadshat ar80lbay gehereby

ampunt. of heat bein | SSi d.int i ndj 0 I t
SRR R PSR REA ol P e 1 Lt er o
i Mamade tasimg kfarirgbox, e.g. made of al umi num and

thus copstitadi NG, 8,890 SPNYMICE 0L s0f rB88te that drawback,

a cover 1s used that is made of titanium because it has a
low coefficient of thermal expansion, thus limiting
differential thermal expansion between the outer ring of
the bearing and the portion of the cover in which said
ring is mounted.

This avoids creating significant clearance in the
bearing, where such clearance tends to increase the
unbalance of the rotor and gives rise to rapid wear and
deterioration of the bearing.

In operation, the electrical machine leads to a
large amount of heat being dissipated in the winding of
its stator, and this heat must be evacuated by conduction
into the casing of the box, e.g. made of aluminum and
thus constituting a good conductor of heat.

Nevertheless, the stator cover of the electrical
machine impedes this evacuation of heat since titanium is
a poor conductor of heat (its coefficient of thermal

conduction is about one-twentieth that of aluminum).
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"Nevert hel ess, the stator cover of the electrical 35

machi ne i npedes this evacuati on of heat since titanium
is a poor conductor of heat (its coefficient of
thermal conduction is about one-twentieth that of
aluminum). I FHETEED TEEE MELEQVELL VLD VLT DT

[l *@00002* 2 This leads to heat accunulatlng and ,
t TRl g kpads cepthedseacotmibipbiat 4pd o eheignificant rise
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o this end, the invention provides an
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mount ed t ereon ator of an electrical nmachine

ha¥YPhA st Rt dr IEWREESi n a bearing carried by a
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coefficie qb rmal . 15 exgan5|on erein_the

su%%%??ep%??e%ﬁo¥%e %earo%%rISIn%arrcaSl 9 3 staforerial
00WhatoiStmege¢®c¢¢m@@¢tmachfn@easah@v1ngvg¢u@@¢@gthereon

pf@ﬁéegtm nst ihee a\wgﬂgi M@hﬁq&eﬁ&@mg QO%o@aQ (guided

bei ng made of a mat erl IS a go conduct or
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t
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i nyentied bhus sekesr | topessobl ehé cetenseivel thechine, said
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sulpgnr@ndph¢tn@ma<é¢ af nﬁt@@‘f—%ﬂ-’lﬁhv‘f—h@t al$ osv good conductor

cogt fh&h €Nt h &) ind hEh 8Bha EXPSNGHOPi SLF Y €8hd O ﬁyofglatlvely

differenti al SX a.gsmna be%m@ﬁg é@e gsgrlggt nd Org v

SUPPORt IR EST andPF htdat pport p er to
form a heat bridge between the stator of the electrical
machine and the casing of the box.

The invention thus makes it possible to conserve the
advantages of the means used in the prior art, while
avoiding their disadvantages. Making a bearing support
part out of a material having a low coefficient of
thermal expansion serves to avoid differential expansion
between the bearing and the support part, and thus to
reduce unbalance and damage to the bearing. Mounting the
support part on a stator cover made of a material that is
good conductor of heat and that is pressed against the
casing of the box enables the heat dissipated in the
stator of the electrical machine to be evacuated by
conduction.

According to another characteristic of the

invention, the bearing support part is secured in an
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‘reduce unbal ance and danage to the bearing. Munting

the 30 support part on a stator cover nade of a
material that is good conductor of heat and that is
pressed agai nst the casing of the box enables the
heat dissipated in the statorizof the electrica
machi ne to be evacuated by conduction. 35 According
t eEiot¢rrok Hebactea ¥ i @O 13 invesrteredt e a

b &as + ks (SARPOK &@Ifléé secthedcading St ©héfhee. of
the stator cover a is ce ered in corres

or 1 11 cADTaRTROLATT hEr TS (REBEKIS SURRAFE dRhhel§, Secured
t hien bgtas | o BLUpPOsE e t st St secevesr am aheintefferente

th , Stator cover as an interference 5 fit. In an

enbodi nent of the invention, the bearing support part

is an afmrarempaedinent nof atky| indentadn, skhetbgaring

Jﬁyﬁiyléhéﬁ aﬁn@fgﬁgﬁgrtnh&@iﬁgcsscypinabﬁcal

stat er and of the box casing, an avin
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el ectrica i ne. van eous out er _annul ar
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ose of securing said support part. In a

par?chFar enbodi ment of the invention, the E port
part i sAdieRRCICPUSHYII U] QRFEE @h@u%@étb%mcb%e orged on

t he, £h el dp@ﬁ& ﬂ@ﬁ@'é‘ﬁdaﬁg éh&nﬁéaeﬁé@weaoah@a&agor _cover
20 are ma al um num he i nvention_al so PrOV|de

be2Bq nghe o 2 PP f?Brt%% %FFB?%ﬁeOEnﬁ?ﬁ% éE%eﬁ%b?y
bosugsogessairbed above, wherein it is nade of a

et er af, Navi no, 8. £eL ot Lyely Sl Le COELTLSIERLigh  che

t her mal expd%5|on and es a rlca
f osupmemt i PRt nisrndde e@,f otlfaalst.‘amorWhl:b@'ethm stakor cover

el ety cal JBCH] 9L1 aRd-Rin@na AGCERE 0h¥cO8%ory box casing
are made of aluminum.

The invention also provides a bearing support part
for an airplane engine accessory box as described above,
wherein it is made of a material having a relatively
small coefficient of thermal expansion and includes a
cylindrical skirt for mounting in orifices of a stator
cover of the electrical machine and of an accessory box
casing.

The invention also provides a stator cover for an
airplane engine accessory box as described above, wherein
it is made of a material that is a good conductor of heat
and is annular in shape, its inner periphery forming a
surface for centering a bearing support part and its
outer portion forming means for bearing against and
securing to the accessory box casing.

The invention also provides an airplane engine,

fitted with an accessory box as described above.
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‘casing. The invention also provides a stator cover for

an airplane engi ne accessory box as descri bed above,
wherein 30 it is made of a naterial that is a good
conductor of heat and is annular in shape, its inner
periphery formng a surface fgr centering a bearing
support part and its outer portion form ng neans for
beari ng agai nsBR&RH DEEEREPHEEONoOFhEHECBRBYENGFShox

casi Ng.7H¥> R ANVENTE LD 1BY S0 tF OV | (l6Se Pt Sbd PARdEot her
en ine, fitted W|th an, access box as descrl be
%¥é1%é¥ appear
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charact;rlstlﬁs é}le&avivi&l an advantae t her eof
e

appear arly ‘onteadi ng the tf‘ol’fo?/vl Fgompanying
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refer encegfan&.hel aLs AMPALYd G + AV NOSrathdla MY Chiew in

Figure 1 1s ragnmentary diagranmati c” view i n _axi al

sexfiah f‘cﬁCtaerfél 131 R TRt TRCRiRY BeuRked on an

acé&%é%’d’r}p%}@foﬁ hﬁq@f@ﬁoﬁrért angnd0 Fi gur e 2is a
Vi ew corres ndlﬁg to Flgure 1 and € d
el ectricadl® e Frotinf ed” o anT WRTESE N y ‘Bo&lg‘é’f”et]n an

I stesws can SR BT hﬁbm&mﬂﬁlm&@uaecdssory box
re(;grteﬂ]& r}\pr%e%rgnat es the alum num 15 casing of an

ai r'plane englne accessory box, e.g. for a turbojet,
sai d box |ncIud|ngM@REopﬁfﬁlbﬁEfPEﬁgRﬁﬁﬁﬁONextends to

the outsi dei Hird he, CASEBedle 3§l 4O g8 &£& €8he Bal @hOhum
14 of an electrical_ machi ne, such as an alternator _16

f FFeARZ 195 3R 13 RVRRS ngn%Je?? RO BRENt S If of OF 2
ex@nﬂL@J &t ,cosaam &ox Thec hhd idad ofotlére osips f S€B2 athat

WoUNL SIS OL O SRLLISH B B L0dC 20, T8 Brat carries

goo or 0
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Safééfﬁéka%tikF¥%£“E¥%@tf@%ﬁ¥i§ powering certain

components, for example a computer.

The alternator 16 comprises a wound stator 18
carried by a body 20 made of a material that is good
conductor of heat, e.g. aluminum, within which there
turns the rotor 14 which is fitted with permanent magnets
22.

The shaft 12 is guided in rotation by a bearing such
as a roller or ball bearing 24 mounted in the central
orifice of an annularly-shaped cover 26 that closes the
body 20 of the alternator stator and that has a
cylindrical skirt 28 engaged in a corresponding orifice
of the casing 10 of the accessory box.

The cover 26 is made of titanium, which is selected
because of its light weight and its low coefficient of
thermal expansion. Because of this characteristic of the
cover, the amount of differential thermal expansion
between the cover 26 and the outer ring 30 of the bearing

that is mounted in the central orifice of the cover is
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such as a roller or ball bearing 24 nounted in the
central orifice of an annul arly-shaped cover 26 that

cl oses the body 20 of the alternator stator and that

has a 30 cylindrical skirt 28 gngaged in a

corresponding orifice of the casing 10 of the

acEssorgr Fohnosthezaisversuh i thataden sfperatarprurihetredring

| 9 56l&ed Bk m%&fréd Sard Giti el g @ ddisc b ow

coefficient_of thermal_ expansion. Because of this
cRFHCSS b it DICIHRF 3P cover, the anount of
di f f er endvett Heles 58 tﬁi@p&ﬂﬁéﬂ]ﬂ’hchﬁiﬁl\/&eﬂ’l dhercover 26

nd t e out r O of the bear that i.S no
i e]h“flret oii]gcfl T oM the cglver &b mugh g Lﬂer than
aItrmm feraol ursroim ¢ Fech elopertte om'\tehte mmpprgseezétthe

S’r% ce é/fl 3 é&%}\%%%}g%e ?&ﬂ %tgasghecie coef ?}f:ioefntthe

ofhaaferthat e%amﬁ;tamct yirbftftet trHaw | 18 reff iy et jternator

ntm{hﬁgralﬂeg éfgmlort hat of al um num such that the
cover 2 poses t nsfer |nto t he aS|

ORI B L e Rt R 4 SRREN L e g
t heolsitrad oarnd&cofe;tdftessaixtermung widmseoh, oq:mrraetmtnmned
10 Tg]vLS can lead to the oil contained in the stator

coakl ng and to excessive heating thereof, as nentioned
above. Thre prese invention eribles thhis drawitaek to De

be,v vl deth i r@amethat@ats 'ért%l@'é?h@r@fﬁé@ﬂé Sy
by 15 replacing the cover 26 of the alternator stator

WGP A 10 Sl PERT 130 Parthe Fpiriaidly PRt Wk an
fﬁ{ssémgﬁrdﬂ ngfqé t}ﬁalbte@,rlc&gnp?ﬂlﬁmgm aend ;aatmlam et 42

t hat rri es t support, part and_t serve t

L Sipr RS T EATRE (1R 4 % BT PR 2 ik
nerdneri 2 prowubpra paer il aohrgvtt oenew¢$1 hdteh as a
Casd N ]@opfcféﬁng?lcﬁ?éssot{é/t&o&ody and as a member

providing a thermal connection with the casing 10 of the
accessory box.

As can be seen in Figure 2, in which elements
already shown in Figure 1 are designated by the same
reference numbers, the outer ring 30 of the bearing 24 is
carried in the central orifice of the support part 40 and
includes an outer annular collar 44 pressed against the
support part 40 via a lining 46 and secured to said
support part by bolts 48.

At its outer periphery, the support part 40 has a
cylindrical skirt 50 whereby it is centered in an orifice
of the casing 10 of the accessory box and is secured as
an interference fit in a central orifice of the annular
part 42.

The part 42 has a bottom face pressed against an
annular portion of the casing 10 of the accessory box and
an opposite face bearing against the end of the body 20
of the stator of the alternator 16, the part 42 being
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'As can be seen in Figure 2, in which el enents al r eady

shown in Figure 1 are designated by the sane

ref erence nunbers, the outer ring 30 of the bearing 24

is 25 carried in the central orifice of the support

part 40 and includes an outergannular collar 44

pressed agai nst the support part 40 via a lining 46
arftEseeat db trbdikPdy piporerees t ibythe| sanagnampertas the
O KFe PS4 PRET Yok P8 SHPPOEL 1HEE) 40 DRASFAgSPe 1.

cylindrical skirt 50 whereby it 1s centered in an,
orifi cese%]flfi‘ﬂhé)t’?ajsril% ¥F dFOlﬂliﬁ"ee%cla“e%‘%%‘F?/ Bos SfRirfsS0 of
sethy eslipifortnpant e1f esedicehd | éddd of cenéraripitcéi €8 the
of the anngI ar?ihgart A2. The glgrt 42 has _a bgttomfac

a r

prdt R ki TretR AR GRS hot i 6B BrUFhe Ca%?%gbigween
ofsaid sicoessng tox edae oh tpposrififacenbelhei agnular
agai hst, 4 he @nd b : e; st f
aﬁ?%gﬁé%%} 16, t%éféégé’ggy%égﬁbpé g@eéﬁrgﬁP@%&sg%gﬁ an
boRHE Yy arelRt | er T sahetdhne? asatped Rebvéeensths
secak Bt t1o tdie hdlyaddesdory WbL dnd Seréi AnWt 4+ NESrt 42.
are nnuq%gd bet ween t he $$|rt 50.0of _the sugﬁorgogart

40 and THe TWRCLF RIEC off 112 MFACRE & BAFhipiohaving a
witdlat e ch Idwe skeffidcsemounf etheanadl betpeeniosaie.g. of
skir th i fd i n . part

1o L5y e JTEROE £ PalaRa TRk B 188
arvetwgerofdsd BRrt handishel awped bergedd ohetheabeaging is

10, of s e acee559& ¥ ox and the annular part 42. 10
The support part 40 is nade of a_material havin

a .

rel ati vErs doRtderPiet eht b Padenaf %x%%ﬁ%?bﬁ? ghat is a
gfgoéd tc@cﬁﬂdtgﬁtéﬂcdﬂf tﬂé@a% diéfgr e@lﬁﬂinﬁrher?abihﬁgpansfmm

et ween sai d part and the outer.rin 0_of _the ar i
SRR R el ) £ S Y LR o el 05 SRR e of
metlee cfuppont erant 4hatand bt poodidendacheat dbrhéae,

e. il [ I | V] alhS
ré%g??%gF] nugﬁgggeggé%P?Egﬁ ?%2§P%%86¥hiﬁgﬁ%go%?ap%??
40ca P | Orf?%vt'r}él%sa%\c%%%‘t’r%rb%e both of which are made of

aluminum.

Thus, the heat energy that is given off in the
stator while the alternator is in operation is evacuated
via the annular part 42 of the casing 10 of the accessory
box and does not accumulate inside the stator.

Naturally, the bearing support part 40 could be made
of a material having a low coefficient of thermal
expansion other than titanium, and the annular part 42
could be made of a material that is a good conductor of
heat, other than aluminum, the materials used preferably

being lightweight.
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20 casing 10 of the accessory box, both of which are
made of alum num Thus, the heat energy that is given
off in the stator while the alternator is in
operation is evacuated via the annular part 42 of the

casing 10 of the accessory 25 box and does not
adBiil| B8 ChANEle Ihe stator. Naturally, the bearing
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nount ?ai ereon the stator of an el ectrical machine 5
haka ¥y caf rotdroar g 1% @ Pekrd iy carstdPpycarer of the
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smal|. coefficient of t her.mal nsj on, e
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costedt of s tdhregoed endmdwat omachi meg t .Sdnaivnmg'etrh@snmg

pf&é&&&c ttﬂ;i\f f@fa:ggvﬁ%tmcﬁ S30LY wat of

bei ng I'TH eria con UCt or
heghe smpm@t {PRF el n @m@mcttqwfwnmameats beidge egyween

Miche WEMEF dhathd Nete&iridde RAPPORE DA Ichd Q48BRg of
to forma heat bridge between the stator of the

el'€’® r?¥al machine and the casing of 15 the box. 2. A
box according to claim1, wherein the bearing support

part s secured in an or i |c f the stat CoVer

&t bt arreont B Mot Lo et e SEEng ™
ZCBw;xﬁpcbW_s hoxt B Fedoxedicboral meribled adfn tihe whiertedn cover
h?erlln CAL | fon e SHAROIA DAL r i S AW ¥ i PAEL HAVERY Gasing

o the box.

3. A box according to claim 1, wherein the bearing
support part is an annular part having a cylindrical
skirt at its outer periphery that is engaged in orifices
of the stator cover and of the box casing and that has an
inner periphery that includes means for mounting the

outer ring of the bearing.

4. A box according to claim 1, wherein the support part
includes an outer annular rim clamped between the stator

cover and the box casing.

5. A box according to claim 1, wherein the outer ring of

the bearing is secured by bolts to the support part.

6. A box according to claim 1, wherein the bearing

support part is made of titanium.
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orifices 25 of the stator cover and of the box casing
and that has an inner periphery that includes neans
for mounting the outer ring of the bearing. 4. A box
according to claim1, wherein ghe support part 30

i ncl udes an outer annul ar rimcl anped between the
stator cover and the box casing. 5. A box according

toy clRiped, avbeF@iMgt e QU4 eh I'n@h@felﬁhﬁh@egﬁéﬂgr|§over
secu eqﬁgy bolts to the sqggort paL . A box

ac?clEﬁEo"r Ro* P23 HRY 2hhdPein Phe? ‘é‘&’rﬁ“ﬁ‘@ support

part is made of titanium 8 7. A box according to

cl ai mherel he st ver n he box [« S|ng
aﬁg'gg YA U %% SS%Pt g%ear n%ls %p%?tgn “for
ana<a¢¢§3$<ane leorgi mecondtrs soe yc bakm at cor ke nguppox:t apart

7 %&9ﬁ9nsfp§f$at@@1§9 H@angf arQ?&@ibéiyhéMéﬂg a
relatively coefficient of therna expansi on and

.rﬁﬁ%ﬁﬁ%ﬁ%@n%y¢fnﬁ?¢€%mls%¥9%n$b9nn%%ﬁt+%§1vﬁe%r@f.ces

of oyl Fhdt DEa 1 OsleDwer £ OF ﬁa@n@i@gtimcahfrﬁ@as Nef ads®dtor
an access casi n t at 0% ver for an
P 7

S ATen e e RGP Tashidt e & €h tPheapary box

thsasimgor cover being made of a 15 material that is

a good conductor of heat and is annular in shape, its

i nner periphery formng a surface for centering a

bedr i hgssapporeoear t fandant aitml ake pprginn ateepsayy box

”Eﬁ@@of&in%eﬁé'anﬁﬂainSEhéth§€8§rbBGe£0béD§g made of a
accessory. box caslqg alrplgne englne fitted

wi Bt 2t &k ce83%r 5 bdxIOAL coPUTNGE b oF allfp. and 1s annular

in shape, its inner periphery forming a surface for
centering a bearing support part and its outer portion
forming means for bearing against and securing to the

accessory box casing.

10. An airplane engine fitted with an accessory box

according to claim 1.



