REPLACEMENT SHEET - 1- " COUNTER- TORQUE DEV|.GE_ W TH DUCTED TAI L [R SHIRBT HAS BEEN

DWUETED FLOW'STRAI GHTENI NG'STATOR, FOR HEL BeEimRepilacadent i pn r el BERIAGED

a ducted counter-torque.device for a rotar i , suclras—a

helicopter, of the type known by French Pa 22, and

conprising: - a substantially axisymretric duct of axis substantially

transverse to the «QogitRAL iﬁx@i?ﬁhﬁlﬂﬁr FEL, NRGPOR Ik ough a
t, - a

fairing in the rear part of the aircra nul t1-bl ade rotor nounted
substantial |y coaﬂ"&ﬁ‘? FLORSTRALCETRNING STATOR, o FOR: HELICOPTERS™ o
mechani sm fi xed substantially coaxially in the duct, so that the rotation
of the rotor generates an airflow in the duct, and -.a.flow straightening
stator, fixed in the dtﬁ{e %Wm%nr(ﬁq‘attﬁ? *& 8r g“ﬁﬁtﬁﬂ Fggﬁgﬁf‘f’ THRE
direction. of tdewicd [fox nbtary-sding sdrcraft,asuchnasab hedjceptewryndi ng
the rotatignal (¥ ¥Re "GRA1EBuf pYClrefth Patent FR 2 534 222, and

comprising:

~ a substantially axisymmetric duct of axis
substantially transverse to the longitudinal axis of the
aircraft, and passing through a fairing in the rear part

10 of the aircraft,

- a multi-blade rotor mounted substantially
coaxially in the duct and driven by a rotational- drive
mechanism fixed substantially coaxially in the duct, so
that the rotation of the rotor generates an airflow in

15 the duct, and |

- a flow-straightening stator, fixed in the duct
downstream of the rotor, with respect'to the direction of
the airflow, and including an annular central body
surrounding the rotational-drive mechanism, as well as

20 stationary vanes each exhibiting, between a vane root and
a vane tip, a main vane section with aerodynamic profile
straightening out the airflow downstream of the rotor
towards the axis of the duct, and extending between the
annular central body and an annular wall of the duct, to

25 which body and wall they are each linked respectively by
their vane root and by their vane tip, so as to support
the rotational-drive mechanism and the rotor within the
duct. . _ |
_ The aforementioned.ﬁatent also describes the fact

30 that the duct is formed, in succession from the upstream
end towards the downstream end, of a convergent inlet
nozzle, a cylindrical part, and a divergent nozzle, the
blades of the rotor rotating in the cylindrical part, and
the support for the rotor and the rotational-drive

35 mechanism within the duct being provided either by thé
vanes alone, or by substantially radial support arms, or
finally, by arms and the vanes, still substantially
radial ones. The aforementioned patent also describes a



) ¥
stationary vanes each exhibiting, between a vane root and a vane tip, a
mei n vane section with aerodynam c profile straightening out the airflow
.downstream of the rotor towards the axis of the duct, and extendi ng between
the annul ar central body and an annul ar waRl =of the duct, to which body and

wal | they are each |inked respectively by their vane root and by their vane
tip, so as to sthpeorstratghtener opnpducede inedhei £onmnef  Be momadd thichi n

the duct. The g{psape1yiwied ao?tm&ta1alt§oode§€s£b@§a£pevéﬁéé driPmcuediCt
is formed, in succession fromthe upstream endpitowards t he dqownstream end,
of a convergent®% nPets#ﬂﬁfz? ePiﬁ"EyI"ﬁﬁ&ﬁil'"caTh?)a verggnt & n?En e,
t he bl ades of tdwctptdn whilehi ngzzlel Ht e | fitltted| opathe antlelte sdidenort

Lot ded i o oA B, ELALARLEH IR b Al G aeily
arms, or final |hodpyorram tmtexnml wing, bt |dlsois condentnia skternades.
The af Oremnti%PahSBEeﬁl % 4PSPELBES 3n the divergent nozzle, and
equipped with a flange for fastening against a lateral
face of the fairing, the vanes being fastened radially
10 between the internal and external rings, it being
possible for the rings to exhibit cutouts for passage of
the support arms, the vanes then being located between
the cutouts. :
_ The objeét of the invention is to improve the
15 counter-torque device of the aforementioned type, so as
to improve the mechanical link between the fairing, the
flow~-straightener, and the rotational-drive mechanism
supporting the rotor, in order to introduce greater
rigidity into the device, to guarantee correct
20 positioning of the rotor within the duct, and
simultaneously to improve the aerodynamic efficiency and
acoustic performance of the counter-torque device.

In effect, it has been observed that the device
according to the abovementioned patent did not offer full

25 guarantees as regards local deformation of the f£flow-
straightener to prevent any interference between the
flow-straightener and moving parts, and that the
structure of the flow-straightener was not entirely
favourable to a good link of the rotational-drive mechan-

30 ism with the transmission arm linking it to the source of
motive power.

Another object of the invention is to improve the
counter-torque device of the abovementioned known type,
in order to facilitate the operations of maintenance, and

35 particularly interchangeability of the flow-straightener,
as well as interventions on the assembly made up of the
rotational-drive mechanism and of the rotor, and in
particular on the removal and refitting of this assembly.

For this purpose, the counter-torque device of



-2- flow strai ghtener produced in the formof a nonolithic assenbly wth a

plurality of stationary vanes and nounted as a single piece within the

di vergent nozzle of the duct, in which nozzle it is fitted on the outl et

side. 5 Such a flowstrai ghtener includés=not only an annul ar body or an

internal ring, but also a concentric external ring, housed in a recess in
er

the di vergent Hhezafoxamentiomaddtypeh s f chagacterized: dm nkhagai kts a

{ﬁtera|tfacﬂ(ﬁbfﬂeiéﬁblLaﬁivéhemééﬁﬁﬁlﬁﬁ|ngsfa%h%&%@drthm|d/]éhszﬁﬁtween
e I Nterna
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greater rigidigyg | 'ltéin_oJJIﬁe d9ysi®ming Cmedé’ AHEacidngChith com-
plementary fastening means formed on an internal radial
flange for fastening and centring of the annular central

10 body of the flow-straightener, so as rigidly to fasten
the fldw-straightener and the casing to one another, and
both into the duct.

This very rigid fastening makes it possible to
decrease the clearance between the lateral wall of the

15 duct and the tip of the blades of the rotor, the position
of which is firmly maintained in the duct by the
interaction of the flow-straightener with the casing of
the rotational-drive means. The decrease in this
clearance makes possible not only an increased counter-

20 torque thrust but a better natural frequency of the
assembly enabling the level of vibration to be reduced.
In addition, the greater rigidity of the device is
favourable to better coupling of the transmission arm to
the rotational-drive mechanism.

25 The desired rigidity is particularly provided if
the flow-straightener includes at least as many vanes as
the casing includes rigidifying arms, and each arm is
fastened to the flow-straightener body substantially
radially inside at least one vane root connecting the

30 corresponding vane to the said flow-straightener hody.

In a preferred embodiment, the rigidifying arms
are flattened in a circumferential direction, inclined
from the casing towards the flow-straightener body and
from the upstream end to the downstream end of the duct,

35 and each reinforced by at least one of substantially
radial ribs of substantially triangular shape extending
downstream in the duct on the side of the casing, and
thinning towards the flow-straightener body, and
substantially equal in number to the vanes of the flow-



20 bosifioning of the rotor wthin the duct, and sinul taneously
td i nprove the aerodynam c efficiency and acoustic perfornmance of the
counter-torque device. In effect, it has been observed that the device
according to the abovenentioned patent drddnot offer full 25 guar ant ees
as regards |ocal deformation of the f |ow straightener to prevent any
I nterference béﬁﬁ%&ghﬂﬁﬁqqom+straightener and noving parts, and that the

structure of the flow st drddrerer pyeduseta Flidv-Straighténad whiehamggod
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duct with the aid of tabs respectively for fastening

their vane root and their vane tip.

10 The vanes may be made of metal, for example made

of an aluminium alloy, or may be cbmposite.

In this latter case, each composite vane may
effectively be hollow or include a foam core, particular-
ly when it is produced by shaping fibrous reinforcing

15 fabrics preimpregnated with a synthetic rigidifying resin
around the foam core. However, the vane may equally well
be moulded by transferring an epoxy resin onto fibrous
reinforcing fabrics, or be injected with a reinforcement
of short reinforcing fibres embedded in a matrix of

20 synthetic rigidifying resin.

As an alternative to metal or composite vanes
individually attached to the annular flow-straightener
body which is made of metal alloy, it is possible for the
flow-straightener body and vanes to be of a single piece

25 made of composite material. In this case, the composite
flow~-straightener is preferably a monobloc compression-
moulded component comprising a reinforcement of short
reinforcing fibres, preferably glass or carbon fibres,
embedded in a synthetic rigidifying matrix, preferably

30 and respectively a vinyl ester resin or a PEEK resin.

In order to decrease the noise, by decreasing the
interactions of the wake of the blades with the vanes of
the flow-straightener, and in order simultaneously to
enable better take-up of the torque of reaction to the

35 rotation of the rotor and/or better position of the rotor
in the duct, the vanes are inclined from the flow-
straightener body towards the wall of the duct, with
respect to the radial direction, in the opposite direc-
tion to the direction of rotation of the rotor, and/or at



-3- the aforenentioned type is characterized in that its rotational-drive
mechani smis encased in a casing equi pped with substantially radi al
rigidifying arms connected to one anot her by arimextending in acircum 5
ferential direction around at |east a paTt3of the casing, the rigidifying
arms bearing, at thelrpfxternal radial end, re | e fastenin

i nteracting w th TR nthe upstream fowards T' ?n@ﬁ“’aﬁtﬁﬁa‘g nFBanSf
radi al fl ange fite fasd€Ni ng and centrl ng of the annular central 10 @ body

of the flow straighten SO, as [l o Ja en 4 fl raightener and
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decrease in thifnto the wall of the duct. The insert may be made of
metal (for example cast from aluminium alloy, then
machined) or composite, made of injection-moulded plastic

10 and reinforced with short reinforcing fibres.

For good adherence of the inserts and an advan-
tageously simple, rigid and lightweight production of the
lateral wall of the duct, the latter is preferably of a
single piece made of composite sandwich forming, between

15 two peripheral annular rims for coupling to two composite
lateral skins for the fairing, and in succession from
upstream to downstream, a convergent inlet nozzle, a
cylindrical part, and a divergent nozzle to which the
vanes are fastened, and which comprises an internal skin

20 and an external skin between which there extends a layer
of honeycdmb structure, for example made of nomex, the
thickness of which is greater in the divergent nozzle
than it is in the convergent nozzle and the cylindrical
part, each of the internal and external skins, of the

25 rims and of the lateral skins being of laminated struc-
ture of at least two superimposed webs of fibrous fabric
made rigid by a synthetic impregnation resin, the
internal skin being of a greater thickness than that of
the external skin, itself having a greater thickness than

30 that of the lateral skins.

Other characteristics and advantages of ‘the
invention will emerge from the description given herein-
below, in a non-limiting way, of embodiments described
with reference to the appended drawings in which:

35 - Figure 1 is a 3/4 perspective rear view of a
ducted counter-torque device with rotor and flow-
straightening stator arranged in a duct passing through
the rear part of a helicopter, the rotor being
represented out of the duct with partial cutaway for



cl earance nakes possi ble not only an increased counter- 20 torque thrust
but a better natural frequency of the assenbly enabling the |evel of
vibration to be reduced. In addition, the greater rigidity of the device is
favourable to better coupling of the tran®nission armto the

rotational -drive nmechani sm .25 The desired rigidity is

particul arly p9eerbesti F1arity¥yow straightener includes at |east as many
vanes as the casing inel pfigarei @i U5fyi diadgrdimatiite praciiall Nidw fostitwd to

the fl trai ght bod bst apt . al | dj al |y, insid I t

oot connect | oS SR LoNERREE BRaFREaE 1 1ite Bheyatior Fon dliener
body. In a preimletdofnbhdi dect, the rigidifying arms are flattened in a
circunferegtial di reCtLoﬁa.%%erPstOpimgtﬁgg' ﬁglkggg%%aﬁg{l&elgrﬁu&% o

fl ow straightener body a he upstream en the

the duct, 35 thedassembly nhoused within &he dwetopfsghe adevieey afadi al
ri bs of substapiéaféylgriangular shape extendi ng downstreamin the duct on

body, and substanti alTyFAGUER fn iRAne ok SlRYaFinEs OFi thss GAkMG of
the rear transmission box of the rotor of Figure 1 and

10 representing that one of its faces which points towards
the outlet of the duct,

- Figure 5 is a diametral section of the flow-
straightener annular central body,

- Figure 6 diagrammatically represents the flow-

15 straightener body in a section perpendicular to that of
Figure 5 as well as an axial half-section of the duct and
of its lateral wall and a vane joining the latter to the
flow~-straightener body,

- Figures 7 and 8 represent, in the directions of

20 the arrows VII and VIII of Figure 2, the respective
fastenings of the vane root to the flow-straightener body
and of the vane tip to an insert in the lateral wall of
the duct,

~ Figure 9 represents diagrammatically, in

25 partially sectioned side elevation, an alternative for
mounting the vanes of the flow-straightener, _

- Figure 10 represents diagrammatically, on a
larger scale, another alternative for mounting a flow-
straighfener vane,

30 - Figure 11 represents partly in section and
partly in side elevation, the mounting of a vane of
Figure 10,

- Figure 12 represents diagrammatically and
partially a composite monobloc flow-straightener viewed

35 from one side of the duct,

- Figures 13 and 14 are sections on XIII-XIII and
XIV-XIV of Figure 12,

- Figure 15 is a view in the direction of the
arrow XV of Figure 12, and



-4- straightener. In order to produce a flow straightener which may be

I nt erchangeabl e, the vanes, which are hollowin order to |ighten the

fl owstraightener, nmay be individually 5 attached, for exanple in a

per manant manner by screwing or riveting~ Fo-the flow strai ghtener body
and, renovab- |y, for exarrplee\pgé/ screwing, .to the_ lateral wall of the duct

with the aid of tabs rcdEH@eF VS & view dn; thedixrection ofdhe, AFrom:; r

vane tip. 10 xvi of rFigerear®s may be made of netal, for exanple nade of
o alumnium all of. o IRYpRESePOAE cdfs Wi PR EATpRtL, of
particul ar- |y winbochi thes fusedaged and S'h;g'rlq;.méi.:n ocstorxi havecnog been
Lare. “ohehr AL HAD SR0HE ¢ S A 4 fri
epoxy resin ontuppeprpart of which is formed into a vertical stabilizer
3, and a horizontal stabilizer with two control surfaces
4 on either side of the boom 1. The base of the empennage
2 is set out as a fairing 5 through which there passes
10 transversely a duct 6 for the flow of air of a ducted
counter-torque device also comprising a variable-pitch
multi-blade rotor 7 mounted so that it can rotate and
substantially coaxial in the duct 6, as well as a flow-
straightening stator 8, fixed downstream of the rotor 7
15 in the duct 6 with respect to the direction of flow of
the airflow passing through the latter and including
stationary vanes 9.
The duct 6 exhibits, about its axis X-X
substantially transversal to the longitudinal axis of the
20 helicopter, a 'practically axisymmetric shape visible in
Figure 6, and comprising, in succession from the upstream
end to the downstream end of the duct 6, a convergent
inlet nozzle 10, with a rounded edge, then a cylindrical
part 11, and a divergent nozzle 12, ending in a duct
25 outlet with rounded edge. The rotor 7 is mounted in the
duct 6 on the inlet side of the latter, and so that its
blades 13 rotate in the cylindrical part 11 of the duct
6, the axes for changing the pitch of the blades 13
defining the plane P of rotation of the rotor in which
30 they move and which is substantially perpendicular to the
axis X-X of the shrouded duct 6. In a known manner, the
rotor 7 _:i.-s' mounted and rotationally driven by a rear
transmission box, with which is associated a device for
collectively controlling the pitch of the blades 13.
35 As far as the structure, the configuration and
operation of the rear transmission box and of the device
for collectively controlling the pitch of the blades 13
‘as well as of the rotor 7 are concerned reference will
advantageously be made to the French Patent FR 1 531 536



reinforcing fabrics, or be injected with a reinforcenment of short
relnforcing fibres enbedded in a matrix of 20 synthetic rigidifying
resin. As an alternative to netal or conposite vanes individually attached
to the annular flow straightener body whrdh<s nmade of nmetal alloy, it is
possi ble for the flow straightener bo%%/ and vanes to be of a single piece

25 made of canfoBmerigapcPatents US+H3 SHUN97 spd USnflo826e173, which
flow strai ght egee iacBrpbeatlldyiAtE0MNe Ml destrdptiveltért Bprpapent

conprising a reinforcenent of short reinforci fibyes referably gl gss or
carbon fi bres, 9fnFEFERENGE o REFAYURS i"@‘?ﬁegi"tﬁna%% ‘i?at'f"?'g,te%f%?éﬁlﬁ 30
and respecti velthea inveptiosi.er resin or a PEEK resin. In order to decrease

t he noi se, by decr easi | nt ctlqQns gﬁ h I st h
the vanes 3f the fl OW- S r"}ﬁb'(%ﬁ:]t'engllri';gl %ﬁ%gi n&E)arrI er %@ﬁ? %ﬂ%o&s#)yg{zg(;é%%gbl e
better take-upoversadd tbyq@e ocisingct itsels tsur3Bindedthyi @m oannudarot or

and/ or better Q:%?xittz‘:a(iﬂb@cdg‘ fig; 3 hel ?ébues‘éilﬁi hthRe¥o8eSTRIE dMghised
fromthe flow straightenér body towards the vvaPI of the duct,_wth respect
to the radi al Hodyctidenof cyldadziced; oxr frustoconical external shape,

is kept coaxial with the duct 6 by being secured to the

10 structure of the empennage 2 by means of the vanes 9 of
the flow-straightener 8, which keep the annular body 14

at the centre of the duct 6 and on the outlet side
thereof with respect to the rotor 7. The latter is
rotationally driven by a drive shaft 15, itself driven, -

15 by means of the rear transmission box, from a trans-~
mission shaft passing through an arm 16 and connected to

an auxiliary output of the main transmission box of the
helicopter. A part of the arm 16 is arranged substantial-

ly radially in the duct 6, substantially in the place of

20 one of the vanes 9 of the flow-straightener 8, in the
.space delimited between the two wvanes 9 which are
separated from one another most in Figures 1 and 2. It is
known that the rotation of the rotor 7 in the duct 6
creates a guided flow of air through the latter,

25 generating a transverse counter-torque thrust, the
variation in amplitude of which is controlled by the
device for' collectively controlling the pitch of the
blades 13, actuated by a control rod, not represented,
because it is assumed that the arm 16 of Figure 1 serves

30 as a fairing to the transmission shaft and to this rod.
The vanes 9, fastened into the divergent nozzle

12 of the duct 6, downstream of the blade 13 of the rotor

7., ensure :'recovéry of the rotational energy of the
airflow downstream of the blades 13, by straightening out

35 this flow towards the axis X-X of the duct 6, and
providing an additional counter-~torque thrust as ex-
plained in French Patent FR 2 534 222, the description of
which is incorporated into the present descriptive text

by way of reference, particularly as regards the descrip-



tion to the direction of rotation of the rotor, and/or at -5- a slant
fromthe upstreamtowards the downstreamend of the duct. In order to
facilitate the links of the vanes of the flowstraightener with the | ateral
wal | of the duct, 5 it is advantageous f-or9 each vane to be connected to the

latter by its vane tEp being fastened to an insert sealed into the wall of
the duct. The thAsar ofnfRigwremde and etef this patepte Thetstrasightenni um

al l oy, then naghghese W£ CERBORIXF 10w I, Othe nbﬁﬁébo& rwlgsét%aiam 10
and reinforced mnth %Po§ ékgforC|n flbres h g egqaﬁ a eregce of &
inserts and an®R§VEEC t eo riate,; ghotg t h@sprBetEifon of
the | ateral wahlemay&mwwoﬂine loEtlthei'rSpﬁbfitédbhalﬁf vanei sgteipnece
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successi on frowespect to the axis x-x of the duct 6.
In Figures 2, 3 and 4 can be seen the casing 17
which encases an assembly identified overall as 18
(Figure 3) and corresponding'to the rear transmission box
10 and - to the components of the pitch control device which
pass through it. This casing 17 is cast as a single piece
from metal alloy. It comprises rigidifying arms 19
extending substantially radially outwards, equal or one
less in number than the number of vanes 9 of the flow-
15 straightener 8, for the reason indicated hereinbelow.
Each arm 19 is flattened in the circumferential direction
(see'Figures 2 and 4) and inclined from the casing 17
towards the body 14 and from the inlet towards the outlet
of the duct 6, as visible in Figures 1 and 3. 1In
20 addition, it is reinforced downstream by a radial rib 20
(see Figures 3 and 4) of triangular shape, which extends
along the axis of the duct 6 along its side connected to
the casing 17, and which thins up to its external radial
end, towards the body 14, each rib 20 having a flat and
25 widened downstream edge 21 and being perforated at 22 in
its central part. Two neighbouring arms 19a and 19b are
both wider and further separated from one another than
the other arms 19, in order between them to delimit a
cutout 23 with an edge 24 having excess thickness
30 upstream, for the passage of the transmission arm 16, and
the arm 19b is widened to the point of constituting a
double arm reinforced by two downstream ribs 20 (see
Figure 4). The arms 19, 19a, and 19b are joined together
by a rim 25, which is substantially circular and
35 circumferential, also radially flattened and ribbed
towards the downstream end, which surrounds the casing 17
except between the arms 19a and 19D at the cutout 23.
Each arm 19, 19a and 19b is equipped, radially on the
outside of the rim 25 and of the external radial end of



upstreamto downstream a convergent inlet nozzle, a cylindrical part, and
a divergent nozzle to which the vanes are fastened, and which conprises an
i nternal skin 20 and an external skin between which there extends a | ayer
of honeyconb structure, for exanple nmade &0 rmonex, the thickness of which

I's greater in the divergent nozzle thanit is_in the convergent nozzle and
the cylindri cal®3ght corxespopding  vik, 29, pithxaertal 26 nformanew—25
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counter-torque device with rotor ght eni ng _st at or arranqsd in
a duct passing Q‘T‘#o&'&ﬁ-d‘ is made r:l.gid by two ™ internal and annula

radial ribs 28, axially spaced apart in its central part,

10 as well as by two internal and annular radial turned-down

edges 29 and 30, at its axial ends, the downstream edge

29 of which is wider than the upstream edge 30, con-

stituting a flange for centred fastening to the tabs 26

of the arms 19 of the casing 17. This fastening is

15 provided by a set of screws 31 (Figure 3) passing through

holes 32 (Figure 5) distributed over the periphery of the

radial flange 30 of the body 14, and the holes 33 (Figure

4) opposite on the tabs 26 at the external radial end of

the ribs 20 of the arms 19 of the casing 17, these tabs

20 26 being apﬁlied against the upstream face of the flange

30, and the screws 31 are screwed into self-locking nuts

34 (Figures 2 and 3) mounted so that they float and are

removable in nut-holding tabs 35 which are riveted to the

upstream face of the serrated radial web 37 of an annular

25 angle bracket 36 (Figure 3), thus simulténeously fastened

againét the tabs 26 and the flange 30, and substantially

forming a seal between the rotor 7 and the body 14 as

regards the airflow leaving the rotor 7. The 1large

bearing area of the nut-bearing tabs 35 gives a clamping

30 load which is low and stable over time, and the centring

of the rear transmission box 18 together with its casing

17 is guaranteed by the accurate internal diameter of the
flange 30 of the flow-straightener body 14.

For the'passage of the transmission arm 16, the

35 body 14 exhibits, facing the cutout 23 in the casing 17,

a lateral opening 38 (Figure 5) formed in the lateral

wall 27 and in the flange 30 of the body 14, and with an

edge 39 which has excess thickness towards the outside

(Figure 2).



the rear ﬁart of a helicopter, the rotor being represented out of the duct

with partial cutaway for -6- greatest clarity, - Figure 2 is a
di agrammatic partial view of the flow straightener of Figure 1 in side
el evation fromthe inlet of the duct, 5- 11 - - Figure 3 is a dianetral

hal f-section through the assenbly housed within the duct of the device of
Figure 1, - Figure 4 i ¥achjvane| 8yarthen main hwapgsisegtdon el thgpero-

transm ssion baynamild prio¥ille a0 bEdhech ébterdds ovéihiehibistdphbat ogne of
Gianetral sect Ao BPancis Faatvidpal ncarErctiof st FLpur stoajehter
: gure
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per pendi cugar r29 to ttﬁ)é body 14, practically from the upstream flange
30 to the downstream rib 29 of the latter, by a vane root
41 and, on the other hand, via a wvane tip 42 to the
annular wall 43 of the duct 6.
The connection of the vane root 41 to the body 14
10 is provided by a permanent fastening by riveting of tabs
44 for fastening the root 41, these tabs 44 being trans-
verse, curved, and inclined, in the case of one of them,
on the vane 9 suction face side and, in the case of the
other, on the vane 9 pressure face side, on the lateral
15 face 27 and radially on the outside of a tab 26 for
fixing a rib 20 and an arm 19 of the casing 17, which tab
is fixed to the flange 30 of the body 14 by a removable
screw connection. The vanes 9 are thus fixed by their
‘root 41 against the lateral wall 27 of the body 14
20 directly in line with the ribs 20 of the arms 19 of the
casing 17, which gives good rigidity. There are as many
vanes 9 as ribs 20.
' In contrast, the vane tip 42, also equipped with
transverse fastening tabs 45, which are curved and
25 inclined in the case of one of them on the vane 9 suction
face side and, in the case of the other, on the vane 9
pressure face side, is fixed to the annular wall 43 by a
removable screw-fastening of its tabs 45 into an insert
46 sealed into the lateral wall 43 (see Figures 6 and 8).
30 The tabs 44 and 45 of the vane 9 roots 41 and
tips 42 are curved to correspond to the curvature of the
surface against which they are fastened, and also
inclined transversely and from upstream to downstream
with respect to the profiled part 40 of the vanes 9 so
35 that each vane 9 is, on the one hand, inclined with
respect to - the radial direction, from the
flow-straightener body 14 towards the wall 43 of the duct
6, and in the opposite direction from the direction of
rotation of the rotor 7, by an angle v which may reach



Figure 5 as well as an axial half-section of the duct and of its |ateral
wal | and a vane joining the latter to the fl ow straightener body, - Figures
7 and 8 represent, in the directions of 20 the arrows VII and VIII of
Figure 2, the respective fastenings of th&2vane root to the

fl owstrai ghtener body and of the vane tip to an insert in the |ateral wall
of the duct, -2 g@t%e the c¥pR8cXCOt]itlyr FPudfcP| trangmit the, torgue
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simultaneously inclined at a slant from the flow-
straightener body 14 towards the annular wall 43 and from
the upstream end to the downstream end in the duct 6 by

10 an angle ¥, of the order of 4°, which makes it possible
to decrease the noise of interaction of the wake of the
blades 13 with the vanes 9 by separating the leading edge
of the vanes 9 from the trailing edge of the blades 13 at
the periphery of the '.duct 6 and, simultaneously, to

15 guarantee correct positioning of the rotor 7 within the
duct 6 by fastening the flow-straightener body 14 and the
rear transmission box which it encases at a slight
distance behind or downstream of the plane of rotation P
of the ioto_r 7.

20 By way of example, each vane 9 may exhibit an
aerodynamic profile of NACA 65 A 10 type, with a chord of
80 and a negative angle of attack setting of 2.5°
about its axis, to straighten out the airflow leaving the
rotor 7, correctly.

25 The functions thus fulfilled by the flow-
straightener 8 are essentially that it holds the rear
transmission box 18 and the rotor 7 so as to withstand
the loads resulting from the torque of the rear trans-
mission box 18 and of the transmission arm 16, from the

30 torque and from the loading for control in terms of yaw,
by varying the pitch, from the thrust of the rotor 7,
from the weight of the rotor 7, flow-straightener 8 and
rear transmission box 18 with its casing 17 assembly, and
from the thermal loadings between the materials. The

35 stresses induced by the screwed take-up of the rear
transmission box 18 and its casing 17 on the annular body
14 of the flow-straightener 8 are low, owing to the fact
that the number of radial arms 19 and ribs 20 is substan-
tially as great as that of the vanes 9, which gives a



XIV-XIV of Figure 12, - Figure 15 is a viewin the direction of the arrow
XV of Figure 12, and -7- Figure 16 is a viewin the direction of the
arrow XVI of Figure 15. In Figure 1, the tail boom 1 of a helicopter, of
whi ch the fusel age and single main rotor H&/e not been 5 represented,
supports at its rear, end an enpennage 2, the upper part of which is forned
into a verticalsigeahle fatety MArgitori zontal stabilizer with two control
surfaces 4 on either sizie cdddhadeedute the mese off thecfiopestegighti-s set
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core, around which the blade is produced, for example by
shaping webs or plys of fibrous reinforcing fabrics, for
example made of carbon and/or glass, preimpregnated with
a synthetic rigidifying resin, for example an epoxy

10 resin.

However, it is equally possible for each com-
posite vane 9 to be moulded by transferring an epoxy
resin onto webs or plys of fibrous reinforcing fabrics
placed as a preform. Each composite vane 9 may equally

15 well be an injected vane having a reinforcement made up
of short reinforcing fibres, for example made of glass or
 carbon, embedded in a matrix of a synthetic resin, for
example respectively vinyl ester or polyether-ether-
ketone, termed PEEK resin. |
20 The tabs 44 and 45 for fastening the root 41 and
the tip 42 of the vanes 9 may be of a single piece with
the profiled part 40 of these vanes. Figure 7 represents
the view in the direction of the arrow VII of Figure 2 of
a vane root 41 with its two transverse tabs 44 each fixed
25 by four rivets 47 onto the body 14 and on either side of
the profile of the main vane sect:l.on. 40.

Figures 6 and 8 represent the removable fastening
of the vane tip 42 onto an insert 46 and in the direction
of the arrow VIII of Figure 2. The insert 46 is a sub-

30 stantially cylindrical body, exhibiting peripheral ribs
projecting outwards, in order to ensure anchorage into
the wall 43, and this body has an end face forming a flat
fastening face 49 fitting substantially flush into the
lateral internal face of the annular wall 43. The two

35 tabs 45 of the vane root 42 are each fixed by one of two
screws 48 to the fastening face 49, with interposition
between each tab 45 and the face 49 of a removable spacer
piece 50, for example one which can be shimmed, for
adjusting the clearance with which the flow-straightener



15 i'n the duct 6 with respect to the direction of flow of the airflow
passi ng through the latter and including stationary vanes 9. The duct 6
exhibits, about its axis X-X substantially transversal to the |ongitudinal
axis of the 20 helicopter, a practicald y4axi sycmmetric shape visible in
Figure 6, and conprising, in succession fromthe upstreamend to the

downst r eam end &fig HEltted inte the\divargent nazzds A% ofp thg Wdyat Gunded
Sdgte, 2; hen at Icylti ndrihcai-h@a&gsécisifc «':mgl@r dadl ;&%ggntmd\ﬂﬂd’éf gs_dye?ﬂédw 'b? g
uc outlet, w rounded edge. e rotor i s mQun in the duc on
the iniet of de i aboy AR s tha Recoifedio FI% Fasrening fhce
glyl ijndri cal ]E)arAtQ,lbn‘)fati hith Jetii din ~nidl dede p llast ich zomp bgehheraiif]:tbreédt Ee

ades 13 i ni.ng. t a P ofat| the.r | hi ch 30 t hey
move. and wh ch bR BeRk M fobehul 68 biiaRlc: HE1hELAEIRE ¥ibels ) for
shrouded duct @Gxample kgbass memeaxbame rotor 7 is nounted and rotationally
driven by a rear transmgsi | [ Sy ' ' fLor

y M PPurd @?&pz‘ﬁéﬁe adaf&'gﬁw @%%13. %Eﬂttéﬁeﬁ- d¢¥erfa

collectively controllin e pi ] S As far as
the structure, tiwe cdnich gan efsepkially be distinguished from that of

the preceding figures only by the method by which each
10 vane 9' is  linked, on the one hand, to the flow-
straightener body 14 and, on the other hand, to the
annular wall 43 of the duct 6. In this variant, the tabs
44' which are fastened, for example by rivets, to the
lateral wall 27 of the annular' body 14 are not of a
15 single piece with the profiled part 40' of the vane 9°',
but are tabs secured to a blade root end fitting 41°
attached to the corresponding end of the profiled part
40', the tabs 45' screwed into the annular wall 43 by
means of an insert (not represented) embedded in this
20 wall, likewise being tabs secured to a blade tip end
fitting 42' attached to the corresponding end of the
profiled part 40'. In this example, each of the end
fittings 41' and 42' is an end fitting with a cuff into
which the corresponding end of the profiled main wvane
25 section 40' of the vane 9' is tightly fitted, the tabs
44' and 45! .being' for exémple of a single piece of sheet
metal with the corresponding cuff 41' or 42°'.

Figures 10 and 11 represent, limiting themselves

to a single vane 9", another flow-straightener alterna-

30 tive in which the fastening tabs 44" and 45" which are
respectively riveted or screwed to the body 14 and
screwed to the annular wall 43 are secured to end fitt-

ings attached to the corresponding ends of the profiled
part 40" of the vane 9" but, in this variant, these vane

35 root end fittings 41'' and vane tip end fittings 42'' are
end fittings which are each tightly fitted into the cor-
responding hollow end of the profiled part 40". The
tightly fitted end-fittings 41" and 42" may be held in

- the corresponding hollow end of the vane 9" by bonding,



operation of the rear transm ssion box and of the device for collectively
controlling the pitch of the blades 13 as well as of the rotor 7 are
concerned reference will advantageously be made to the French Patent FR 1
531 536 -8- and Anerican Patents US-3, 3%$4~097 and US-4, 626 173, which
are incorporated_into the present. descriptive text by ﬁ/ ref erence,
because these MeHHERG.4EHARY LLherm mean s+ Rf | Rwrse onthe tabs 45" of

However, the rade t‘ia’if&ntfﬁlamlbﬁﬂttﬁn n&z'fsadap\/@éa:hélayoﬂ €Rél aﬁnu!lhirﬁ”
surtounded by, SRATRY B 46 B OB Blo LAy LR YRR S o3 4l °
coaxi al wth tltheprededing axanpler (seb (Fidguresl® angkt B)ct ure of the
CReInane B b i it TR 3114 Skl U Sbis ot oo
t hereof with r @gnehlas ﬁlmw-rsﬁzzﬂightem@ vardent referenced overall as
58, and of which the vanes 59 and the tubular central
body 64 are of a single piece made of composite material.
There is therefore no fastening tab at the blade root,
10 but the tip 72 of each vane 59 still exhibits two trans-
verse fastening tabs 75 fastened removably, as in the
preceding examples, to the annular wall 43 of the duct 6.
However, to ensure necessary rigidity at the vane roots,
each vane 59 is extended inside the central body 64 by a
15 rib 71 which extends from the internal radial annular
flange 70 of the body 64 at its upstream end, right up to
near its dounstream end. As in the preceding example, the
upstream flange 70 exhibits holes 73 for screw-connection
to the fastening tabs of the ends of the arms and of the
20 radial ribs of the casing 61’ the rear transmission box,
and these holes 73 for screw-fastening are also
substantially radially inside the root of each vane 59.
Also, a lateral opening 78 for the passage of the
transmission arm 16 is formed in the lateral wall 77, of
25 slightly frustoconical shape, of the annular body 64 as
well as in the fastening' flange 70.

As an alternative, this flange 70 may be carried
by the annular body 64 at its downstream axial end and,
whether the flange 70 is at the upstream or downstream.

30 end of the lateral wall 77 of the body 64, another flange
or rib, for example in the form of a pressed angle
bracket made of stainless steel (not represented) may be
bonded and riveted into the other axial end of the
annular body 64 in order to increase the rigidity there-

35 of. |

The composite monobloc flow-straightener 58 may
be a compression-moulded component made of a composite of
density lying between 1800 and 1900 kg/m* for example,
and made up of short fibres of glass or of carbon, with



rotationally driven by a drive shaft 15, itself driven, 15 by neans of
the rear transm ssion box, froma trans- m ssion shaft passing through an
arm 16 and connected to an auxiliary output of the main transm ssion box of
the helicopter. A part of the arm 16 is =aamged substantial- |y radially
in the duct 6, substantially in the place of 20 one of the vanes 9 of the
f1 ow strai ght ederlengtly imcthe exder| ofi R2e§4pERcERPERECREANG 1 APPTOXI T ch
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fibres and vinyl ester resin is used.
10 In order to ensure good take-up of the loadings
which are transmitted to it by the vanes, whilst having
a great lighfness, the annular wall 43 of the duct 6, of
a single piece forming the convergent nozzle 10, the
cylindrical part 11 and the divergent nozzle 12 is a
15 composite sandwich exhibiting, as represented diagram-
matically in Figure 6, also two peripheral annular rims
51 and 52 via each of which the wall 43 is connected to
the inside of a respective one of the two composite
lateral skins 53 of the flanks of the fairing 5. Between
20 its rims 51 and 52, the annular wall 43 is made up of an
inner skin 54 (towards the axis X-X of the duct 6), of an
outerxr skin 55 and of a layer of honeycomb structure 56
extending between the two skins 54 and 55 in order to
stabilize them, particularly the internal skin 54 which
25 is the working one. This layer 56 of honeycomb structure,
for example made of Nomex (registered tradename) and
phenol, exhibits a substantially constant f:hickness in
the convergent nozzle 10 and the cylindrical part 11 of
the wall 43, but a greater thickness in the divergent
30 nozzle 12, except in its rounded outlet, in order to
ensure good anchorage of the inserts 46 into the layer of
honeycomb structure. Each of the skins 54, 55 and 53 is
a laminated skin, of substantially constant thickness,
and comprises a stack of several layers of fibrous
35 reinforcing fabric, for example made of glass, carbon or
aramid, namely hybrid fabrics of glass and carbon fibres,
and a synthetic rigidifying resin, the thickness of the
internal skin 54 being greater than that of the external
skin 55, which itself is greater than the thickness of



35 this flow towards the axis X-X of the duct 6, and providing an
additional counter-torque thrust as ex- plained in French Patent FR 2 534
222, the description of which is incorporated into the present descriptive
text by way of reference, particularly as L&gards the descrip- -9- tion
of Figures 4 and 5 of this patent. The straighten-_ing-qut of the airflow
by the vanes 9 tBeplatexalyrskingshdedwWhiohhaxgyriprprdercte dom the
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control device I'ch "pass thr si ng st as a single
pi ece from et alkagersyof| theodpnereand; gugeryshingr i and 55. The outer

skin also comprises a sealing film, for example made of
an intumescent material.
The counter-torque devices described hereinabove
10 are equipped with an easily interchangeable flow-
straightener, out of which the assembly made up of the
rotor 7 and the rear transmission box 18 in its casing 17
may easily be removed by unscrewing the linking screws at
the tips of the arms of the casing. Likewise, the refit-
15 ting of the rotor and rear transmission box assembly is
facilitated, so that the maintenance operations on the
counter-torque device are quicker and more economical.
These advantages add to the great rigidity of the assemb-
ly obtained by improving the mechanical link between the
20 fairing 5, the flow-straightener 8 and the casing 17
supporting the rear transmission box and the rotor 7. The
clearance between the tip of the blades 13 of the rotor
7 and the annular wall 43 of the duct 6 may be reduced,
which improves the aerodynamic efficiency and acoustic
25 performance of the device. In addition, the mechanical
link and acoustic performance are further improved by the
various inclinations given to the vanes in the duct.



ext endi ng ‘subst anti al | y radially outwards, equal or one |less | r_than
t he nunber of vanes 9 of the f low 15 strai ghtener 8, forJﬂﬂﬂH i"ﬂ"llll”“l
i ndi cat ed hereinbelow. Each arm19 is flattened in the circu pariy i g

direction (see Figures 2 and 4) and inck A8d-fromthe casing 17 towards the
body 14 and fromthe inlet towards the outlet of the duct 6, as visible in
Figures 1 and 3. In 20 addition, it i&LBIMS orced downstream by a radial

rib 20 (see Figures 3 anittEd ObolhterotbiguéNaBoicehisor axt padargl-anggt he
axis of the duct 6 along |t§ si de éloer][n,ected to the casing 17, and which
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30 upstream J&Qab. PHE e cgnté}‘eaﬂiansm ssion arm 16, and the arm 19b
is widened to the pdint of constituting a double armreinforced by two -
downstream ribs 20 (see @ guaktiyblade geter 167) imaunted subsipatigllxd

t oget her coaxially in the duct (6) and driven by a rotational-

10 drive mechanism (18) fixed substantially coaxially in the
duct (6), so that the rotation of the rotor (7) generates
an airflow in the duct (6), and

- a flow-straightening stator (8), fixed in the
duct (6) downstream of the rotor (7), with respect to the

15 direction of the airflow, and including an annular
central body (14) surrounding the rotational-drive
mechanism (18), as well as stationary vanes (9) each

- exhibiting, between a vane root (41) and a vane tip (42),
a main vane section (40) with aerodynamic profile

20 straightening out the airflow downstream of the rotoxr (7)
towards the axis (X-X) of the duct (6), and extending
between the annular central body (14) and an annular wall
(43) of the duct ('6), to which body and wall they are
‘each linked respectively by their vane root (41) and by

25 their vane tip (42),so as to support the rotational-drive
mechanism (18) and the rotor (7) within the duct (6),
characterized in that the said rotational-drive mechanism
(18) is encased in a casing (17) equipped with substan-
tially radial rigidifying arms (19) connected to one

30 another by a rim (25) extending in a circumferential
direction around at least a part of the casing (17), the
rigidifying arms (19) bearing, at their external radial
end, removable fastening means (26) interacting with
complementary fastening means (31, 32, 34) formed on an

35 internal radial flange (30) for fastening and centring of

- the annular central body (14) of the flow-straightener
(8), so as rigidly to fasten the flow-straightener (8)
and the casing (17) to one another, and both into the
duct (6).



by a rim25, which is substantially circular and 35 circunferentia

also radially flattened and ribbed towards the downstre HIEI“"
surrounds the casing 17 except between the arnms 19a and |9

23. Each arm 19, 19a and 19b is equi ppedr ¥ddtally on the outside of the
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responding vane (9) to the said flow-straightener body
(14).
3. Counter-torque device according to one of Claims

10 1 and 2, characterized in that the rigidifying arms (19)
are flattened in a circumferential direction, inclined
from the casing (17) towards the flow-straightener body
(14) and from the upstream end to the downstream end of
the duct (6); and each reinforced by at least one of

15 substantially radial ribs (20) of substantially triangu-
lar shape extending downstream in the duct (6) from the
side of the casing (17), and thinning towards the flow-
straightener body (14), and substantially equal in number
to the vanes (9) of the flowFstraightener.

20 4, " Device according to any one of Claims 1 to 3,
characterized in that the casing (17) is moulded as a
single piece with the rigidifying arms (19), the rim
(25), the reinforcing ribs (20), and the removable
fastening means (26) including, for each arm (19), at

25 least one radial tab for screw-fastening (31, 34) to the
fastening and centring flange (30) of the £flow-
straightener body (14), the fastening tab (26) projecting
radially outside the rim (25). _

5. Device according to any one of Claims 1 to 4,

30 characterized in that the casing (17) exhibits two
neighbouring rigidifying arms (19a, 19b) in the circum-
ferential direction, which are wider and further separat-
ed from one another than the other arms (19) and are not
connected to one another by the rim (25), and which

35 between them delimit a cutout (23) for the passage of a
transmission arm (16) which couples up to the rotational-
drive mechanism (18), also passing through ‘a lateral
opening (38) formed in the annular central body (14) and
oppoéite the cutout (23) in the casing (17).



fastening is 15 provi ded by a set of screws 31 (Figure 3)

hol es 32 (Figure 5) distributed over thep&8iphery of the radial flange 30
of the body 14, and the holes 33 (Figure 4) opposite on the tabs 26 at the
external radial®end of ?ﬂ@??b§°§9rﬂg-n9hé:°arw 19n8f ofh Cladmengl 1¥0 Brese
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29 of which is wider than the upstream edge 30, con- stituti e for
centred fastening to the tabs 26 of the arns 19 of the casin mﬂ“ fliﬂuuuml :

10 7. Device according to any one of Claims 1 to 6,
characterized in that an angle bracket (36) forming a
joint between the rotor (7) and the flow-straightener
body (14) is held onto the flange (30) for centring and
fastening said flow-~-straightener body (14) by the fasten-

15 ing means (31, 34) securing the arms (19) of the casing
(17) against the upstream face of the said flange (30) of
the body (14).

8. Device according to any one of Claims 1 to 7,
characterized in that the vanes (9) are hollow and

20 individually attached to the flow-straightener body (14)
and removably attached to the lateral wall (43) of the
duct (6), with the aid of tabs (44, 45) respectively for
fastening their vane root (41), and their vane tip (42).
9. - Device according to Claim 8, characterized in

25 that the tab or tabs (44, 45) for fastening the vane root .
(41) and/or vahe tip (42) are of a single piece with the
profiled part (40) of the vane (9).

10. Device according to Claim 8, characterized in
that the tab or tabs (44', 44", 45', 45") for fastening

30 the vane root (41', 41") and/or the vane tip (42', 42k")
are secured to an end fitting attached to the correspond-
ing end of the profiled part (40', 40") of the wvane
(9', 9"). _ _
11. Device according to Claim 10, characterized in

35 that at least one end fitting (41", 42") attached to a
vane (9") is an end fitting tightly fitted into the
corresponding hollow end of the vane (9").

12. Device according to Claim 10, characterized in
that at least one end fitting (41', 42') attached to a



fI'angé 30 ‘of fhe fl ow strai ghtener body 14. For the pass

f :
transm ssion arm 16, the 35 body 14 exhibits, facing tqmm’imﬂqm#l ,Iﬂmlﬁe
er ai "Fs 27

casing 17, a lateral opening 38 (Figure 5) formed in the T4

and in the flange 30 of the body 14, and 8% h an edge 39 which has excess

t hi ckness towards the outside (Figure 2). Each vane 9, the main vane

section with asrane d(Riki dspasx iq
of its span, | ook

connected on t
practically fr

latter, by a valmaractedizaeddinothabetbéheanban(9, voa, a9Vanare made of t he
annul ar vvaIEJ, 43 q;

A3 Fingwitha oREE oiator whigbsthenr t

' : | and
pissiaity s stondvile (s oty

27 b 14
the upRFYLSH PPGAEH A8 £8 #AX d’B\%ﬁﬁ?ecaJrﬁ % gtSf 12e

uct 6. The connection of the vane root 41 to the

SAE

body 14 10 isc?or%w d%% by a permanent fastening by riveting of tabs 44
for fastening t¥e root Beviceéeseccouding4 tioeiGlpim a3, characterized in

10

15

20

25

30

35

that each composite vane (9, 9', 9") includes a foam
core. '

15. Device according to any one of Claims 13 and 14,
characterized in that each composite vane (9, 9', 9") is
an injected vane with a reinforcement made up of short
reinforcing fibres, embedded in a matrix of synthetic
rigidifying resin.

16. Device according to one of Claims 13 and 14,
characterized in that each composite vane (9, 9', 9") is
a vane which is moulded by transferring an epoxy resin
onto fibrous fabrics. .

17. Device according to one of Claims 13 and 14,
characterized in that each composite vane (9, 9', 9") is
produced by shaping fibrous fabrics preimpregnated with
a synthetic rigidifying resin.

18. Device according to any one of Claims 1 to 7,
characterized in that the wvanes (59) and the flow-
straightener body (64) are of a single piece made of com-
posite material.

19. Device acdording to Claim 18, characterized in
that the composite flow-straightener (58) is a monobloc
compression-moulded component comprising a reinforcement
of short reinforcing fibres embedded in a synthetic
rigidifying matrix.

20. Device according to any one of Claims 18 and 19,
characterized in that each vane (59) of the composite
flow-straightener (58) is extended, inside the annular
central body (64), by a rib (71) extending axially from
the fastening and centring flange (70) substantially at
one of the axial ends of the said body (64) up to
substantially the other axial end of the said annular
central body (64).

21. Device according to any one of Claims 1 to 20,




fverse,’ curved, and inclined, in the case of one of theq‘mon the vane

suttion face side and, in the case of the other, on th ﬂ,’j{l l ﬂﬁuﬂm
t ab

face side, on the lateral 15 face 27 and radlally on
26 for fixing a rib 20 and an arm 19 of <t R2 casing 17, whi ch tab i s’ fi"xed

to the flange 30 of the body 14 by a renovable screw connectlon The vanes
9 are thus fixethaxacterizedodny1thati the (yanest dPal ol | 927 791 hénsody

14 20 direct Iﬂn¢mxhealemw ffﬂ&flbhh%t%ightéhér%my QxS mhet%&m 17,

cont rast the vane T Ao ek, Ui fniEo (R ¢ TPR Sespsted oK ebis mpdialks s,

which are curvaltlmcltﬂﬁn :lmcthmmbpasite diasctdionot® thet ddmeatione ofane 9
sucti on fa %{I? ft t&ecqﬁtﬁ&t %ﬂﬁéorogtt JA6 9 9 SN
| s fixe e 3

face side, annul ar vval renovabl € 'SCr ew stem ng

of its tabs 45 umumummow@%m domstrre@m endy 9f Whe dpgt( {69 .

Figures 6 and 82,30 pevice aEESr&EH@ 4:6 %‘i@ aePlof 1 aaRE P 680123 ,41
and tips 42 are curve curvagure of the suyrface

rr espond
agai nst whi ch tFR3E %?'eelr%%%‘i BB epch vane (8) 18 Connected to the
lateral wall (43) of the duct (6) by fastening its vane

10 tip (42) to an insert (46) sealed into the wall (43) of
the duct (6).
23. - Device according to Claim 22, characterized in
that the insert (46) is an injection-moulded plastic
component, reinforced with short reinforcing fibres, and
15 exhibiting a flat fastening face (49) fitting substan-
tially flush into the internal face of the wall (43) of
the duct (6), as well as a cylindrical body with external
peripheral ribs for anchoring into the said wall (43).
24, Device according to any one of Claims 1 to 23,
20 characterized in that the lateral wall (43) of the duct
(6) is of a single piece made of composite sandwich
forming, between two peripheral annular rims (51, 52) for
coupling to two composite lateral skins (53) for the
fairing (5), and in succession from upstream to
25 downstream, a convergent inlet nozzle (10), a cylindrical
part (11), and a divergent nozzle (12) to which the vanes
(9) are fastened, and which comprises an internal skin
(54) and an external skin (55) between which there
extends a layer of honeycomb structure (56), the thick-
30 ness of which is greater in the divergent nozzle (12)
than it is in the convergent nozzle (10) and the cylin-
drical part (11), each of the internal and external skins
(54, 55), of the rims (51, 52) and of the lateral skins
(53) being of laminated structure of at least two
35 superimposed webs of fibrous fabric stiffened by a
synthetic impregnation resin, the internal skin (54)
being of a greater thickness than that of the external
skin (55), itself having a greater thickness than that of
the lateral skins (53).



ininHed fransversely and fromupstreamto downstreamw th respect to the
profiled part 40 of the vanes 9 so 35 that each vane 9 is, on the one

hand, inclined with respect to t he r adi al di rection from the
{1 ow strai ght ener TGRYNTERFTORRUE DRUIGE) VITH DYCTER TALL ROTORANR | pc

opposi te directi opUcIEd FIOWHSTRAICHTENING ISTATOR, 0 FOR HELIOCOPTERSYY an
angl e v which may reach - 12 - [err] at the vane root 41, so as to
transmt the torque taken up by the rear transm ssion box as reaction to
the rotation of the rotor 7, in cORJROCOPTER| FRARGEVanes 9 rather than in
bendi ng, and sinultaneously to reduce the 5 noi se of interaction of the
wake of the blades 13 with the vanes 9. On the other hand, each vane 9 is
simul taneously inclined at a slant froABSERMATH\w strai ghtener body 14

towards the annul ar waldhdFcttt f(rvqrrutsheugﬁéﬁeammaC\:ﬁ&@uwﬂm)r end
0 the duct 6 by 10, tandle &7 ol b orher st Lol oehush TS 1
possi bl e
connecting the wall of the duct (6) to a central body
(14) housing the mechanism for driving the rotor (7).
This mechanism is surrounded by a casing (17) equipped
with radial arms (19) bearing removable means for
fastening to an internal flange of the body (14), so as
to fasten the flow-straightener (8) and the casing (17)
rigidly to one another, and both into the duct (6).

Figﬁre 1.



t o, decrease the noise of interaction of the wake of the bladEj'h3mmsHHETHﬁSBEEN
vanes 9 by separating the |eading edge of the vanes 9 from the|trai IRERLACED
edge of the blades 13 at the periphery the duct 6 and, simuf
to 15 guarantee correct positioning of the rotor 7 mnthln t he duct 6 by
fastening the flow straightener -body 14 and the rear transmission box which
It encases at a slight distance behind or downstream of the plane of
rotation P of the rofer—m 20 By exanpl e, each vane 9 nay
exhi bit an aer odywdm 07? NACA 65 ENEG gpe with a chord of 80 nm
and a negati e N\setting of [err] about its axis, to

strai ghten QU ng the rotor 7, correctly 25 The
functions tYus [ e fldaf strai ghtener 8 ?re esseatial ly
that it holds\the rear transm ssi ON b;?/18 and the rotor 0 a&8to

wi t hstand the torque of the rear tp&s- mssion
box 18 and of fromthg 30 torgee ad fromthe -

|LYi Ng the pi#th, fromthe thrust

X
This Shee
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fromthe weight of the rotor 7, flowstraightener 8 and reg Tf”S HEETHAS#EEN
box 18 with its casing 17 assenbly, and fromthe t hermal | dadings—be A---

I . A

the materials. The 35 stresses IF@I/CESI by the screwed take-up of the rear'

transm ssion box 18 and its casing 17 on the annul ar body 14 of the
fl owstraightener 8 are low, owing to the fact that the nu

arms 19 and ribs 20 is substan- tially as great as that of 1sSﬁ)ee nReplaced
whi ch gives a - 13 - sizeabl e ety margin. In order to r luHIH
of the flowstraight- ener 8, v@es 9 are hollow, and rray

metal (alumniumalloy for e&X or conposite material s. In5the|atter ,
'~ case, each conposite vane 9 e a foamcore, around which the bl ade

i s produced, for exanple by sfa webs or plys of fibrous reinforcing

fabrics, for exanple nade of carbof\and/or gl ass, preinpregnated with a

synthetic rigidifying resin, for e Iéan epoxy
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10 :resin. However, it

be noul ded by transferrlng an epoxy resin onto webs or

is equal ly possible for each com po

i T@S\%F@TQ‘”{B)BEEN 1
f fi hREBACE |

!

plys

reinforcing fabrics placed as a prefd&ﬁﬂCEach conposite vane 9 may equally

15  well
reinforcing fibres,
matrix of a synthetlc resin,

be an injected vane having a reinforcenent made up of short
for exanpl e made of glass or carbon,
e vel y V|nyI

embedded in a

est er OI’

"pol yet her - et her- ketone, ter
for fastening the root 41 &gd t A a 9 nay l
piece with the profiled part 40]of thesef vanes. $ e 7 rep
viewin the direction of the arfow VIl of Figuref 2 of a vane root 41 with
its two transverse tabs 44 eachf fi xed 25 by four rivets 47 onto the body
14 and on either side of the prpfile of the main vane section 40. Figures 6
and 8 represent the renovabl e flastening of the ane tip 42 onto an insert
46 and in the direction of thefarrow VIIl of Fiqure 2. The insert 46 is a
sub- 30 stantially cylindricgl body, exhibitirg peripheral ribs
)
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: : : ‘ : : ' S BEEN
projecting outwards, in order to ensure anchorage into the IFHﬁﬁzggﬂﬁggbB =
this body has an end face formng a flat fastening face 49 fi

substantially flush into the Iaterajdyﬁﬂ}rnal face of the annular wall 43.

"The two 35 tabs 45 of the vane root 42 are each fixed by one of two

screws 48 to the fastening face 49, with interposition betwegfs §aghal BRn fsblaced
and the face 49.of a renovabl e spacer piece 50, for exanple o [

be shimed, for adjusting the clearance with which the flow sqmuHMHBEI}:ﬁII

- 14 - 8is fitted into the divergent nozzle 12 of the duct 6.

46 may be a noul ded body made of alum niumalloy and with a machi ned, flat
fastening face 49, or an injection-noulded plastic conponent reinforced 5
with short inorganic or organic reinforcing fibres, for exanple glass or
carbon. Figure 9 represents a flowstraightener alterna- tive which can
essentially be distinguished fromthat of '
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t he preceding figures only by the nethod by which each 10 amgIs SHEET 9AS BEEN
| i nked, on the one hand, to the | ow- straightener body 14 andprebACHB

ot her hand, to the annular wall 43 of Eﬂfxguct 6. In this variant,—tHetabs —
44' which are fastened, for exanple by to the lateral wall 27 of

t he annul ar body 14 are not of a 15 single piece with the profiled part

40' of the vane 9', but are tabs secured to a bl ade root en | 41k laced
- attached to the corresponding end of the profiled part 40', epmm
screwed into the annular wall 43 by neans of an insert (not
enbedded in this-20 wall, |ikew se being tabs secured to a
fitting 42' attached to the corresponding end of the profiled part 40' In .
this exanple, each of the end fittd 43- and 42' is an end fitting with a
cuff into which the corresponding .Eibe profiled main vane 25

section 40" of the vane 9' is tightly fitted, the tabs 44' and 45" being

for exanple of a single piece of sheet netal with the correspondi ng cuff

41' or 42'. Figures 10 and 11 represe limting thenselves to a S|ngle
vane 9", anot her- fl ow strai ghtener al &r na-

'29 | —~30
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. * . -
30 -tive in which the fastening tabs 44" and 45" which are r gﬁ@% HEETHASBt“N

riveted or screwed to the body 14 ang?- ewed to the annul ar | ACED

secured to end fitt- ings attached t correspondi ng ends of t he

profiled part 40" of the vane 9" but, in this variant, these vane 35 root
end fittings 41" and vane tip end fittings 42 " are end fittings which are

each tightly fitted int e—fhe—eef—-responrdi-Ag hotrt+ow-emd-ofryhe profil ed

part 40". The tightly fitfleq\end-fittings 41" and 42" pay bp held in the
correspondi ng holl ow end df Whe vane 9" by bondi ng, oI | di ng, or
any ot her neans. -Of cgg sf, the tabs 45" of the vane ti F'iitting 42"
may be held on the andul afkwad | : i >—<fd of an insert
46, as in the precedi ng ek ] ' Fi gures

12 to 16 represent diagra
referenced overall as 58,

ghtlener vari ant
fe |t ubul ar ‘centra

n
42

' This Sheet Has Bee
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body: 64 :are of a single piece nade of conposite material . ThﬁraﬂﬁﬁHEETHASBEEN

therefore no fastening tab at the blad2/;i®t but the tilp 72 BEPLRCED
enlng t

vane 59 still exhibits two trans- vers abs 75 faste&med

removably, as in the precedi ng exanples, to the annular wall 43 of t___dugL___
6. However, to ensure necessary rigidity at the vane roots, “each vane 59 S
extended inside the central. body 64 by a 15 "~ rib 71 which ds ﬁmd
internal radial annular flange 70 of the body 64 at its upst

up to near its downstreamend. As in the preceding exanple, fﬁﬁﬂ ﬂ

fl ange 70 exhi bits holes 73 for screw connection to the faste

the ends of the arnms and of the.20 radial ribs of_the casing of the rear

transm ssi on box, and these<qholes 73 for screfffastening are also
substantially.radially inside e root of each vanfj{ 59. Al so, a | ateral

opening 78 t he passage of t transm ssion ar 6 is formed in the

| ateral wall 77, of 25 slight I RN rustoc¢ni cal sh@be, of the annul ar body
64 as wel | Qé)in the fastening fl 70. jAs an al flprnative, this flange 70
may be carrise& by the annul ar body : siiif eam axi al end and,




‘ | EEN
whet-her ~the flange 70 is at the upstream or downstream 30 Hﬂs§1ﬁiTHASB
| ateral wall 77 of the body 64, another flange or rib, for & _ |

formof a pressed angle bracket nade ofLé[}inless steel (not represented)
may be bonded and riveted into the other axial end of the

in order to increase the rigidity there- 35 of . The conposite nonobl oc

- flowstrai ghtener 58 may be a conpression-noul ded co onentﬂﬁﬁn@aeﬁsﬁumkclmxd

conposite of density |ying between 1800 and 1900 [err] for

made up of short fibres of glass or of carbon, with -

the order of 2.54 cm representing approxi- natery 67% by me

approxi mately 47% by vol une of the conposite material, and enbedded in a
vinyl ester resin or PEEK resin, conpression-noul ding being carried 5 out
at a pressure of the order of 2.3 to 10 MPa and at a nmoul di ng tenperature

of the order of)130 to [err], when




the conposite material of tradename FIBERI TE (reference VE 49!E§B$3§H%ﬁfﬁﬁéBEtN
British conpany I Cl and nmade of gl as Iires and vinyl ester resin REPLALED

10 .~ In order to ensure goodgLé up of the | oadings which are .
transmtted to it by the vanes, whilst having a great |ightness, the

annul ar wall 43 of the duct 6, of a single pieceééorning t'he conver gent

11 _and the divergX

nozzle 10, the cylindrical par
conposite sandw ch exhisbiting,
6, al so two peripher 8)ann@ar.
is connected to the nsi de'O¥
skins 53 of the flan of the f
the annular wall 43 i nmade up
the duct 6), of an ofger p ' eytohb structure 56
ext endi ng between the two(dki ns 54 and 55 iBA lor der to sthbilize them
particularly the internal skin 54 which 25 I's the worgkhg one. This |ayer
56 of honeycomb structure, for exanple made of Nonex (registered tradenane)
and phenol, exhibits a substantially constant thickness in

I

cally in Figure
ik the wall 43
PonPosi te | ateral
ims 51 and 52,

F the axis X- X of

— r——

FIGA2
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: _ _ v\% THIS SHEET HAS BEEN
t he convergent nozzle 10 and the cylindrical part 11 of the |l AFRZemAWCED

- greater thickness in the divergent .2](3/ nozzle 12, except in Is

~outlet, in order to ensure good anc r‘Q;e of the inserts 46 into the |ayer

of honeyconb structure. Each of the skins 54, 55 and 53 is a Tam nated

skin, of substantially constant thickness, and conprises a stack of_ several

| ayers of fibrous 35 rei nforcin abric, for exanple made of"} heet Has Been Replaced
carbon or aram d, nanely hybrid fabgs s and carbon fik "ﬂllﬂ [il
synthetic rigidifying resin, the thickness pffNhe internal ski

greater than that- of the external skin 55 Which itself is greater than the -
t hi ckness of - 17 - the lateral gkins 53} which are, in order to form

the fairing 5 flanks, internally re%nforced by a | ayer of honeyconb"

structure 57 beyond the zognhe of supgrpositiqn of the lateral skins 53 and
the annular rinms 51 and Q. 5 each flormed by
sone of the <

tda)e ext ensi ons of at | east

S




' PP : , '
| ayers of the inner and outer skins 54 and 55. The outer ,
conprises a sealing film for exanple made of an intunes 3%’“%@1?@%"5@”5%
counter-torque devices described herei nabove 10 are L.pp! n
easily interchangeable flow straightenek = out of whic s eggsymm
up of the rotor 7 and the rear transm ssion box 18 in its casing 17 may
easily be renmpved TSOUNTER=FPRQUE BEVICH WETRE HUGCEER (TAYe ROTOR AND he ar ns
of the casing. Lijoei® FtM-SARATCHYRNING BYATOR, N #OROHELICOPTERE™
transm 5sion box assenbly is facilitated, so that the nmintenance
operations on the counter-torque device are quicker and nore econom cal .
These advant ages add t orHdelrgfentiion Giediaitesoftot bedagsedbecousitebt tongdeby

I mproving the chani cal _|ink between the_20 fairing.5, .t

f1 ow st rai ghte%"@f‘_"a%ﬁ%rcpétaqg i"gs ESFRtYy EHSh, 8%, atir;g%%ﬁ?ggff)h box
and the rotor of TthecltypearknovwetbyeRrehéht iBatent HER b2ad34 1222 anhd
rotor 7 and thgoqgmﬂsairn all 43 of the duct 6 may be reduced, which

i mproves the aerodynam c efficiency and_acoustic 25 per f or mance of the

device. In addition, the fecHubptaptiphkyararisometrigedustmrbe axis
further inprovedbitdd®ally transverse to the longitudinal axis of the

aircraft, and passing through a fairing in the rear part

of the aircraft, . _

- a multi-blade rotor mounted substantially
coaxially in the duct and driven by a rotational- drive
mechanism fixed substantially coaxially in the duct, so
that the rotation of the rotor generates an airflow in
the duct, and '

- a flow-straightening stator, fixed in the duct
dounstream of the rdto:, with respect to the direction of
the airflow, and - including an annular central body
surrounding the rotational-drive mechanism, as well as
stationary vanes each exhibiting, between a vane root and
a vane tip, a main vane section with aerodynamic profile
‘straightening out the airflow downstream of the rotor
towards the axis of the duct, and extending between the
annular central body and an annular wall of the duct, to

- which body and wall they are each linked respectively by
their vane root and by their vane tip, so as to support
the i:otat:l.dn-_al-dr:lve mechanism and the rotor within the
duct. | '

' The aforementioned patent also describes the fact
that the duct is formed, in succession from the upstream
end towards the downstream end, of a convergent inlet
nozzle,:a cylindrical part, and a divergent nozzle, the
blades of the rotor rotating in the cylindrical part, and
the support for the rotor and the rotational-drive
mechanism within the duct being provided either by the
vanes alone, or by substantially radial support arms, or
finally, by arms and the vanes, still substantially
radial ones. The aforementioned patent also describes a -



various inclinations given to the vanes in the duct. - EhEPLAcﬁhﬁQ®ﬁ%HEET !
1. Ducted counter-torque device f or a rotary-wing aircgaft i ﬂiﬁ
hel i copter, conprising: - a substantially axisymretric duct Qjaté)-fﬁlm ...........
(X-X) substantially transverse to the longitudinal axis of tRke—fiterattm———

and passing through a fairing (5) in the rear part of the aircraft, - a

mul ti-blade rotor (7) nmounted substantially coaxially in the duct (6) and
driven by a rotational - 10 drive nechanism (18) fixed substantially
coaxially in the duct (6), so that t¥y@2rotation of the rotor (7) generates
an airflowin the duc Q anijs- a flOWFlethenl ng stator (8), fixed in
t he duct (6) down N otor (7) espect to the 15

direction of the Qd i ncl udi ng an annul ar central body (14)

surroundi ng




mechani sm (18), as well as stationary vanes (9) each exhibit
vane root (41) and a vane tip (42), a nmai'n vane section (40)
aerodynam c profile 20 strai ghtening out the airflow down
rotor (7) towards the axis (X-X) of the duct (6),

' Hpt RCEMENT sPiEeT

and ext endi

t heamb( UAN 1996

t b‘é’t.mph...t'h.ﬁ.""

annul ar central body (14) and an annud/ae wal |
whi ch body and wall they are each I,
(41) and by 25 their vane tip )
mechani sm (18) and the rotor

the said rotational -drive mechgi 8
equi pped with substan- tially

t he duct (6),

30 another by a rim (25) extendin§\in a circunferential di
at least a part of the casing (17), erigidifying arnms (19) bearing,
their external radial end, renovabl e\\as

formed on an 35
ntring of the annul ar

rigihdly to fasten t
— 4
10,

A el

NS |
H\\ !

conpl enentary fastgning neans (31, 32
radial flange (3Qf for fastening and

(14) of the flo trai ghtener (8), so
f 1 ow st rai ght en ) :

(6)

N

FIG.2.

(43) of the duct (6),
ed respectively by their vane root

as to support the rotational-drive
! characterized in that
IS encased in a casing (17)
repi di fying arns (19) connected to -one
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to

rection around
at

ing means (26) interacting with

internm
central
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and the casing (17) to one another, and both into the duct
2. Counter-torque device accordlng to Cdam 1, ch
that the flow strai ghtener (8) includes at-|east as nany v cﬁuxglﬂadANHﬁgim,
casing (17) includes rigidifying arns (3412 and each arm (1

to 5 the flow straightener hod antially radially inside at

REPLACEMENT BMEET
acterized in

to one of Clainms 10 1 and 2, anacter%%ed in t‘. he rigidifying arns
(19) are flattened in a circunfeffenti al rectiomf inclined fromthe casing
(17) towards the flow strai ghtengr ‘body (14) and fromthe upstreamend to

t he downstream end of the duct (p), and each reinforced by at |east one of
15 substantially radial ribs (g0) of substantialy triangu-

— D

FIG.3.
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| ar shape extendi ng downstreamin the duct (6) fromthe side i __
(17), and thinning towards the flow straightener body (14), a?E}’E‘?‘_’E’aEW%HEET
substantially equal in nunmber to the vanes (9) of the flow stfai ghtyeper

4. Device according to any one of Clainms 1 to 3, charact eﬁ?@et}pﬁ‘,mg&
the casing (17) is noulded as a single piece with the rigidifying arns

(19), the rim(25), the reinforcing ribs (20), and the renovabl e fastening
means (26) including, for each arm (19) 5 at 25 | east one radial tab for
screwfastening (31, 34) to the faste.%[-ﬁg-’ and centring flange (30) of the

fl ow straightener body (14), the fastening tab (26) projecting radially
outside the rim(25). 5. - Devi ce according to any one of Cains 1 to 4,

30 characterized in that the casing (17) exhibits two nei ghbouring
rigidifying arnms (19a, 19b) in the circum ferential direction, which are

wi der and further separat- ed from one another than the other arns (19) and
are not connected to one another by the rim (25), and which 35 bet ween
themdelimt a cutout (23) for, the passage Qfy a transm ssion arm (16) which

couples up to the rotational - ©°
R WarN
Qa (T/ /

7

R 18 : A .26
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drive nmechanism (18), also passing through a | ateral opening
t he annul ar central body (14). and opposite the cutout (23) i
(17). - 20 - 6. Devi ce according to any one of d ai
characterized in that the annular fl ow strai ghtener body (14)
axi symmetric external surface, and cylindrical and/or frustoconical shape,
agai nst which the 5 vane roots (41) are fastened, exhibits the flange
(30) for fastening and centring of the casing (17) at one of its upstream
and downstream ends, and a second, internal _and annular radial rigidifying
flange (29) at its other end. 10 7. 3/22pyjce according to any one of
Clains 1 to 6, characterized in thag | e bracket (36) formng a joint
between the rotor (7) and the flow r gagener body (14) is held onto the
flange (30) for centring and fastenlng sa| fl owstrai ghtener body (14) by
t he fasten- _ '
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15 ing-neans (31, 34) securing the arnms (19) of the casin
the upstream face of the said flange (30) of the body (14).
according to any one of Clains 1 to 7, characterized in thaf

] l@EﬁDAGBMEMIBSHEET

m&e uLdﬁgnhﬁﬁEﬁ

are hol |l ow and 20 i ndi vi dual l'y attached to the fl ow strai

,,,,,,,, r\n\l

(14) and renovably attached to the-| ater al6/hé] (43)_of the_
the aid of tabs (44, 45) -spectlvefy for fastenlng their
and their vane tip (42). 9t~FX Device according to Cfx
in 25 that the tab or_t ‘slfﬁ4 45) for fastenlng th
and/ or vane tip (42) ais
the vane (9). 10. Devi
the tab or tabs (44', 44"}
(41, 41") and/or the vane
attached to the correspggg
vane (9'," 9"). 11. Vi
that at |east one end*Tittj

duct (6), mﬁth
ne root (41),
aracteri zed
t (41)

part (40) of
zed in that

S 30 t hgl vane root
to apfend fitting
i 401, 40") of the

et \Qracterized in 35




vane (9") is an end fitting tightly fitted into the correg s3 1
end of the vane (9"). 12. Device according to daim 1,REﬁLAC§MEé§TSJﬁFT

in that at |east one end fitting (41, 42') attached to a ﬂﬂ} m
(9") is an end fitting with a cuff into whi ch t he corresp'ﬁhmhg dJ R R ccH

vane (9')-is tightly fitted. 13. Devi ce according to amy 3

8 to 12, characterized in that the vanes (9, 9', 9") are m_ade of 5
conposite. 14. Pevi ce according to Caim 13, characterized in that each
conposite vane (9, 9, 9") includes a foamcore. 15. Devi ce according

to any one of ains 13 and 14, 10 gjxacterized in that each conposite
vane (9, 9', 9") is an injected vane wth a reinforcenent made up of short
reinforcing fibres, enbedded in a matrix of synthetic rigidifying resin.




16. Devi ce according to one of Cains 13 and 14, 15 chdir &
that each conposite vane (9, 9', 9") is a vane which is noul gﬁéﬁXé EN+QHEET
transferring an epoxy resin onto fibrous fabrics. 17. De |@&eamIRLM@pE£B

v Jo.....

to one of Clainms 13 and 14, characterized in that each conpog

9', 9") is 20 pr oduced by shaping fibrous fabrics preinpregnated with a
synthetic rigidifying resin. 18. Devi ce according to any one of O ains
1to 7, characterized in that the vanes (59) and the flow stralghtener
body (64) are of a single piece made of/¥bm 25 posite material.. 19.

Devi ce according to Caim 18, characterized in that the conposite

fl owstraightener (58) is a non oc conpressi on- noulffied conponent

conprising a reinforcement of sh reinforcing fibr enbedded in a

synt hetic 30 ETgldlfylng mat ri x. \R0. Devi ce ac@lprding to any one of
Clainms 18 and 19 cScharacterized in t each| vane (5 of the conposite
fl ow strai ghten (58) is extended, iy de tpe annul central body (64),

by arib (71) e'fndi ng axially from,




35 the fastening and centring flange (70) substantially at| e
axi al ends of the said body (64) up to substantially the ot gggkgéFMENHSUEET
the said annular central body (64). 21. Devi ce accordin b%eaqy O&®3&¥5
Cainms 1 to 20, - 22 - characterized in that the vanes ( }"Egr PRV
are inclined fromthe flow strai ghtener body (14, 64) towards the wall
of the duct (6), with respect to the radial direction, in the opposite
direction to the direction of 5. rotation of the rotor (7), and/or at a
slant fromthe upstreamend t-owards the downstream end of the duct (6). 22.
Devi ce according to any one of Clains 1 to 21, characterized in that each
vane (9) is connected to the |ateral i (43) of the duct (6) by fastening
its vane 10 tip (42) to an insert ¢ aled into the wall (43) of the
duct (6). 23. X-Device according to Caim22, characterized in




that the insert (46) is an injection-noul ded plastic conpo‘eﬁgp : ed
with short reinforcing fibres, and 15 exhibiting a flat aste%%ﬁ%’g'f:gHEET—!
(49) fitting substan- tially flush into the internal face
of the duct (6), as well as a.cylindrical body with extern

ribs for anchoring into the said wall (43). 24. Devi ce according to any
one of Clainms 1 to 23, 20 characterized in that the lateral wall (43) of-
the duct (6) is of a single piece nade of conposite sandwich form ng, .
bet ween two peripheral annular rinms (51, 52) for coupling to two conposite
| ateral skins (53) for the fairing (5), and in succession fromupstreamto
25 - downstream a convergent inlet nozzle (10), a cylindrical part (11),
and a divergent nozzle (12) to which ﬁbfzvanes (9) are fastened, and which
conprises an internal skin (54) and e«f—e*ternal skin (55) between which
there extends a | ayer of honeyconb structure (56), the thick- 30 ness of
which is greater in the divergent nozzle (12) than it is in the convergent
nozzle (10) and the cylin- drical part (11), each of the internal and
external skins (54, 55), of the rins (51, 52) and of the lateral skins

FIGA2
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(53) being o am nated structure of at least two 35 su| WEEWD@EU&

fibrous fabric stiffened by a synthetic.inpregnation resi
skin (54) being of a greater thickness than that of the e %a&allﬂwm,
Ln8 (B53)

itself having a greater thickness than that of the |ateral

11/12
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