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HELI COPTER LANDI NG GEAR W TH SKI DS The present inventiﬂﬁ;&g@ﬂ%ﬁs
tto hel,i copter |anding gear, nore particularly intended for |ight
hel i copt ers, conprising two skids each having a |ongitudinal support 5
stretch for standing on the groundy and which are connected to a
front cross-piece and a rear cross-piece whi ch are thensel ves attached
to the structure of the aircraft by connecting devices, the rear
cross- pi ece bei ng fHKeECOHFTER QﬁGaAﬁswéggc§ﬁéPﬁg branches to 10
the rear part of the said longitudinal support stretches.
Conventional ly, andi n gears ., with ski ds . _principally conprise
four el enents: twg'k’@r 8§§gﬁf’5cé%"e“tl%rﬁ?el@tt€cf tL'8 ?ﬁ%"%&?%‘?ﬁr&%‘i%%e t op
and two ski dgefaar, horecpatradiculiatryt hatgndeddfeonhightechdé ol ¢dpbdiot t om parts
of the cr - Ri S uch . GQn [ dj 9?%5 € scri bed
for exanple ic%mesgglgu%% %%égg ég?hggagﬁé@ i&lg% eisn ocusnl%aprﬁo 1 578
594. 5 stoetichndifey, shandipactorndihgy igroubdor sed byhioh argtic
deformati on RfnlR@Rad¥oPladsrbntd@k8s8Bpi 88 0dnd a rear cross-piece

which are themselves attached to the structure of the

aircraft by connecting devices, the rear cross-piece
being fixed by the end§ of its descending branches to

10 the rear part of the said longitudinal support
stretches.

Conventionally, landing gears with skids
principally comprise four elements: two c¢ross—-pieces
connected to the airframe at the top and two skids for

15 contact with the ground connected to the bottom parts of
the cross-pieces. Such conventional landing gears are
described for example in the document US 2 641 423 and
in the document FR 1 578 594.

On landing, the impact energy is absorbed by

20 elastic deformation and then by plastic deformation of
the cross-pieces, essentially by working in a flexion
mode. In general, the cross-pieces are made of steel
tubes and the skids are made of aluminium tubes. The
major disadvantage of this concept is the great rigidity

25 ofg the system, which results in high acceleration
factors during landings, difficult frequency adaptation,
with respect to the phenomenon known as ‘'ground
resonance'", and a rather high landing gear weight.

The purpose of the present invention is to overcome

30 these disadvantages of the prior art and to obtain
helicopter landing gear with a new design making it
possible to reduce the said disadvantages significantly:

~ approximately 20% reduction in mass,

- simplification of the manufacturing and

35 approximately 10% cost reduction,

~ approximately 10% reduction in the load factor on
landing,

- elimination of mechanical anti-ground resonance
systems.
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reduction in th d factor on I'andi n - elimnation of
mechani cal &ﬁP91§P9&Hﬁlre§%ﬂ%%E% 5tr%§%@%ﬁs which stand on the
-2- ground, above the plane of the latter, the two

transition zones together constituting in this way an
integrated front cross-piece offset either forwards or

10 backwards with respect to the front delimitation of the
plane of contact of the said longitudinal support
stretches of the skids on the ground.

The rear part of this landing gear will have the
actual function of skids: on landing, it will come into

15 contact with the ground and principally will transmit
the differential torsion between the front elements and
the rear of the landing gear. The front cross-piece,
which is thus integrated with the 'skid" section, will
contribute to the overall energy balance and will have,

20 thanks to the flexion of the said transition zones, a
predominant function of absorption of the forces
generated during hard and sliding landings: it will
prevent the complete collapse of the landing gear
towards the rear when the sliding speeds are very high.

25 It is understood that the general shape of this
integrated front cross-piece, which is situated such
that it protrudes in front of the skids or such that it
is offset backwards, results principally from bendings
of the tubes, in two different planes, on both sides of

30 the landing gear (right and left).

The ground resonance behaviour is characterized in
particular by the landing gear's roll stiffness. As the
landing gear is fixed to the structure, for example by
means of a single rear point and two front points, the

35 torsional stiffness with respect to the pitch axis is
principally obtained by the flexion of the front cross-
piece. The variant according to which the points at
which the front cross-piece stands on the ground are
offset longitudinally towards the front of the aircraft

40 with 1respect to the points of attachment to the



For this purpose, |anding gear according to the I nvention, of the type
defined at the beginning, is characterized in that each of the said
skids has at the front an inclined transition zone with double
curvature 5 orienting itself transversely with respect to the said

| ongi t udi nal support stretches which st/and on the ground, above the
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is of fset bachamadterizedl bg pni rdiag&licty lfimdtn kfndibigst 75% of the
fracture strength and by a relative elongation at
fracture at least equal to 12%.

15 Also, advantageously, the wall thickness of the
tubes constituting the said front and rear cross-pieces
is degressive between the central section of the cross-—
piece and its junction with the corresponding skid.

These various compromises make it possible to meet

20 the size requirements of the landing gear and to satisfy
the following three criteria:

— absorption of energy corresponding to normal
vertical impact speeds,

—- critical landing speed resulting in residual

25 deformation situated outside of the normal operating
range, and

* - sufficient flexibility to avoid the use of an
additional anti-resonance system.

The rear cross-piece can be connected in a

30 conventional manner to the rear section of the
longitudinal support stretches. In this way it will be
possible to provide for the ends of the descending
branches of the rear cross-piece to be fixed to the said
longitudinal support stretches of the skids by the

35 intermediary of aluminium coupling pieces.

The integrated front cross-piece, 1like the rear
cross—piece, with their devices for connection with the
structure of the aircraft, can be embodied according to
different variants.

40 It will thus be possible for landing gear according
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removable junction means to the front part of the
corresponding skid, this junction means being disposed
between the two curves of the transition zone 1in
question,

In both cases it will be possible to use junction
means consisting of a screwed coupling piece system,
made of aluminium, or of an attachment collar, or the
junction can be made by gluing or by welding when the
possibility of dismantling is not required.

With regard to the connecting devices between the
said front and rear cross-pieces and the structure of
the aircraft, it will be possible for them to be of the
type with controlled friction in rotation, comprising
for this purpose two half-collars or similar devices
clamping the tube of the cross-piece, with the
interposition of a bearing made of elastic material of
the elastomer type. In fact, one of the characteristics
Qf the invention is the fact that there is a relative
deement of rotatlon between the front cross-pieces and
the structure during the normal functioning of the
landing gear. This movement can be used for introducing
possible shock absorbing.

These connecting devices will thus have flexibility
making it possible to reduce the local stresses and
moments due to large deformations, by allowing a degree
of freedom in rotation.

It will also be possible to provide several
different arrangements for the disposition of these
connection devices between the landing gear and the
structure of the helicopter, in particular according to
the dimensions and the mass of the latter.

For example, it will be possible to provide for the

t he
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Also advantageously, it is possible to use a front
or rear cross—-piece having, between two sections of
cross-piece, a gap in its central section, the said
devices for connection with the structure of the
aircraft then being attached as articulations with
elastic return to the ends of the said sections.

According to yet another characteristic of the
invention, the said rear cross-piece consists, for its
front portion, of a bent tube having an aerodynamic
profile forming a leading edge, this tube being extended
towards the rear by an added fairing forming a trailing
edge.

This arrangement will procure the double function
of providing strength by a dimensioning giving the same
stiffness as the reference tube, and an aerodynamic
fuﬁgtion relative to the stability of the helicopter.

'With regard to the added fairing, it will be possible

30
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for it not to participate in the strength of the cross-
piece in flexion and it will be able to be fixed to the
forward structural part by any appropriate means, such
as screws, rivets or gluing.

The landing gear will also be able to comprise
footboards attached to the said inclined transition
zones at the front of the skids, below the access doors
of the cabin, these footboards starting from the said
transition zones and extending only towards the rear,
which will allow any possible cable slip, rendering the
utilization of a cable cutter in the lower parts of the
helicopter useless.

to
this way
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connecting
rear cross-piece to the aircraft;

— Figure 3a is a view of the connecting coupling
piece at the 1level of the ends of the descending
branches of the rear cross-piece shown in cross-section
through the axis of the corresponding longitudinal
support stretch;

— Figure 3b is a view of a the coupling piece shown
in cross-section perpendicular to this axis;

- Figure 4a is a profile view of the front part of
the landing gear, showing one of the curves of the
tubular transition zone between the corresponding
support stretch for standing on the ground and the front
cross-piece;

- Figure 4b is a view along the 1line IV-IV of
Figure 4a, showing the other curve of the transition
zone between the preceding one and the straight section
of the cross-piece;

~ Figure 5 is an axial cross-sectional view of a
removable junction coupling piece for connecting two
,hal%—branches of a front cross-piece;

— Figure 6 1is a cross—sectional view, in a plane
perpendicular to the axis, of the connecting device with
elastic return in rotation, making it possible to
provide the link between the front cross-piece and the
structure of the helicopter;

- Figure 7 is a transverse cross-sectional view of
a rear cross-piece with an aerodynamic profile;

- Figure 8 is a partial profile view of the front
part of a helicopter equipped with landing gear
according to the invention, showing the arrangement of
the footboards;

- Figure %a shows, as a variant and in axial cross-
section, a fixing collar which can also be used for

ans consi SEC')PQ of a screv&de coupling



15 rmade of alumnium or of an attachment collar, or the junction can
be made by gl uing or by wel ding when the possibility of dismantling is
not required. Wth regard to the connecting devices between the
said front and rear cross-pieces and +he structure of 20 the aircraft, it
will be possible for themto be of the type with controlled friction in
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aircraft;

- Figure 11e shows the possibility of offsetting
the integrated front cross-piece towards the rear;

15 - Figure 12 is a perspective view of the
deformations of a conventional reference landing gear;
and

- Figure 13 shows, with the same scales, the
deformations of landing gear according to the invention,.

20 In Figure 1, P is the general reference to the two
skids of the landing gear, made entirely of aluminium

- tubes whose longitudinal support stretches for standing
on the ground, in their straight section, are referenced
1. In their rear section, these support stretches 1 are
25 connected to a rear cross-piece 2 by aluminium coupling
pigces 3 fixed to the ends of the descending branches 2a
_of-éhe cross—-piece, these descending branches prolonging
the central inclined‘section of the cross-piece 2 after
bending in the vertical plane. The fixing coupling

30 pieces 3 are better seen in Figures 3a and 3b. They are
in the shape of a T whose rising stem is screwed to the
branch 2a and whose horizontal branches are riveted to
the corresponding support stretch 1 of the skid P, these
fixing means of course being shown only by way of

35 example.

The rear c¢ross-piece 2 can be attached to the
strong structure S of the aircraft by a connecting
device such as 4, shown in transverse cross-section in
Figure 2. This device consists of a frame 4a whose part

40 straddling the tube of the cross-piece 2, and the
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this tube being extend rear by an added fairjng forn1ng a
trailing correspondlng longxtudlnal support stretch 1,

10 transition zone T with double curvature Dbefore
constituting the integrated front cross-piece 8. This
transition zone T is obtained by a first bend C1 of
radius R, bending the support stretch 1 upwards (Figure
4a), and by a second bend C2, for example also of radius

15 R, following the bend C?! and after which the actual
front cross-piece 8 extends transversely.

This integrated cross—piece can for example consist
of two half-branches 8a, 8b of equal length and
connected to one another consequently, in the middle of

20 the <cross-piece, by a removable Jjunction means
establishing the continuity of the cross-piece in
flexion. This junction means can be embodied in various
forms, for example by a rigid, strong, coupling piece
system 9 made of aluminium, such as the one shown in

25 Figure 5 which can be fixed to the cross-piece 8 by
sgrews. According to the variant shown in Figures Sa and

: Qbf this system could be replaced by a system with a
fixing collar 10 held on the cross-piece by bolts 11
such that it remains removable.

30 If there is no requirement for removability, it is
possible to place on the cross-piece 8, at the junction
between the half-branches 8a and 8b, a glued coupling
piece or even a welded attachment, using weldable
aluminium for the tubes.

35 As a variant, the front cross-piece 8 can consist
of a single branch between the two transition zones T of
the skids P, it then being provided with removable means
9 or 10 of attachment to the front part of the skid, for
example between the two bent zones C1 and C2 of each

40 corresponding transition zone T; this variant can be
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provi ding strength by a di nensioning giving the sane stiffness as the
ref erence tube, and an aerodynam c function relative to the stability
of the helicopter. Wth regard § o the added fairing, it will be
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in rotation, one of them being shown in transverse
cross-section in Figure 6. As for the devices 4, the

10 frame 6a and the screwed cover 6b are internally lined
with a coating of elastomer 7 providing the desired
elasticity.

In Figure 1 there has been shown two connecting
devices 6 between the integrated front cross-piece 8 and

15 the structure S of the helicopter, and a single
connecting device 4 between the rear cross-piece 2 and
this structure, but the reverse disposition can of
course also be envisaged, as shown in Figure 1la where
one connecting device 6 is used at the front and two

20 connecting devices 4 at the rear. Two devices 4 at the
rear and two devices 6 and the front can also be
envisaged, as shown in Figure 11b,

According to yet another wvariant, the integrated
_ front cross-piece (Figure 11¢c) or the rear cross-piece
25 (Figure 11d) has a central gap between two tubular
cross—piece sections, referenced t for the front cross-
piece and t' for the rear cross-piece. In this case, the
connecting devices, 6 and 4 respectively, are attached
to the ends of these sections, acting as articulations

30 with elastic return in rotation, as in the other
embodiments.

Figure 11e is a variant of Figure 11a, showing the
possibility of offsetting the front cross-piece 8
towards the rear. Whereas in all of the other

35 embodiments this cross-piece protrudes forwards, that is
to say is offset forwards with respect to the front
delimitation of the plane of contact of the longitudinal
support stretches of the skids on the ground, in the
embodiment shown in Figure 1le this cross-piece 8 is set

40 back, that is to say offset towards the rear with
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precedi ng one,gre taReaéﬁrBéyHQﬁuéeﬁiéf’{‘le pr&fiéﬁ?\% TS SaRketegidty -

Figure 5 is an axial cross-sectional view of renmovabl e _j unctlon
coupl i ng pi ec@sf &hecIREEELrRE Fube "h1¥§ﬁflﬁﬂ%9ﬁﬂﬂﬁsﬁﬁp étﬁpéﬁﬂ ¥r 88s- pi ece;
- Figure1® isthechiSceptierQnaindvieVeairinyg [@'anfided ferpoadtabéar'to the

axis, of the %%Q”%thth% {B%eﬁwthrailing edge of the cross-piece,
this trailing edge being made for example from a
material based on carbon, aramid, glass, or composite
fibres;

15 - footboards M' can be attached to the front cross-
piece 8 below the access doors to the cabin, these
footboards extending towards the front starting from the
cross—-piece, as shown in Figures 1 and 10. However,'by
displacing this cross-piece forwards, the footboards M

20 can extend towards the rear starting from the cross-
piece, as shown in Figure 8, which makes it possible to
avoid the use of cable cutters at the front under the
helicopter;

~ finally, stainless steel wear plates A can be

25  attached under the skids P (Figures 1 and 10) in order
to reduce wear and friction. These plates can be
at%ached to the skids P in a detachable manner, using
connecting screws.

Figures 12 and 13 make it possible to compare the

30 behaviour of landing gear with an integrated front
cross-piece 8 according to the invention (Figure 13)
with that of conventional landing gear (Figure 12) with
a front cross-piece which is attached in the same way as
the rear cross-piece.

35 It can be seen that, thanks to the special
structure of the tube (wall thickness and strength
characteristics determined by the finite elements
method), the rear cross-piece 2 can undergo a much
greater deformation than the rear cross-piece of

40 conventional landing gear, which makes it possible to



30" elastic return in rotation, mnmaking it possible to provi de
.the link between the front cross-piece and the structure of the

hel i copt er; - Figure 7 is a transverse cross-sectional view of
a rear cross-piece with an aerodynamc,profile; 35 - Figure 8 is a
partial profile view of the front part of a helicopter equipped with
| andi ng gear cc ! to i n i,Qn, W he geggnt of

t he footboarag?org' fgﬁ%{ﬁbFﬁ%ﬁéé?%%QﬁﬁE&ﬂ?ﬁ azhg vggpgntfg%gggn ggial
cross- 40 sebtabmed % |khegtrent heamisen ofakhg defpemasdans gf the

produci ng therhHactd QNgIReN Bhe h W 1alilnbr aRghasecduse dfheitsont
cross-piece, Figure 9b being transverse Cross: sectional V%EMIOf this
coupl i ng pi eggtation, alloﬁ?gurﬁyloth§ a®h3Fti<l g%?%b%%ti95 viceW of the 5
front of st hetkangdibgoessnsdom ng a variant for the positioning of the
renovabl e junction nmeans between the front cross-piece and the

front section of the correspondi ng ski d; - Figures l1lla to
11d show several variants of the

“d.

e



10 posWi ces for connecting between the front and
Irear -pl eces and thgdstructure of the aircraft; - Figure

1le shovvs t hQeBa S ﬁm of offsettl ng the imtegrated front

Cross-pie ear; Fi gure ective
vi ew of mm tions of a con\}é’nt‘l onal Ei Blil “i“m lw gear;
and ure 13 sBows, with me scal o ornati ons
of | andi ng gear accordingtothe i nve = 20 In Figure 1, P is the
general reference tlo tﬁﬁslitqwter lsliddngofgedme, | aoupnys enr Ewend&igs i r el y
of al um nium y t 0 | .5u tr fiqn spndi ng
on the ground |n t str Shpwsgq%ug%nazr %B?E%.r%encegb‘éﬁ (q.) In their

rear section, % %ﬁﬂbrﬁh%t eEPeRds andyrehpeh @ggnandeatedn teard

Cross-piecg 2 Hyort L&adysu@h@euphhaga read Q,Cr%%s3 fne&ed(tzo Whe candsref the
descendi ng brgﬂghes 2a e Cross- |ece g scendln br.anches

pr ol ongi ng RS JeS SFtPﬁE?En%‘a thet Bﬁu%‘?“ﬁ%é’ Agit&EE f’ DY er
bending in thecoriddtdalg pleniccesThe4fi X ng eaaplnenag: 36r0$)sepiasc6 aArd) better

seen in Figur b, T 0 | Si ng
stemis screwe e%e’ﬁgg taéf}q(eé bybgg%c%@% andigﬁose iOI’I Z taI rh\agrr%cﬁ(gzsar)are
riveted to ta h&heor reapomdictg efippthe saidt chongbtudimakkisppRonthese

fixing mepps %f&é&rfe% bai)ng c‘i’ﬁ%t@yﬁe@’ MRVERd t 3OaceX8FPkBe said The
rear cross-piege Cfl %b%satattact%%d ftr%r;[t ean mcsltlrn%r(]ig ti'tarnléclttliro% Szo%fe the
aircraft by a Yo
(T) with double curvature (C1, C2) orienting itself
transversely with respect to the said longitudinal
support stretches which stand on the ground, above the
15 plane of the latter, the two transition zones together
constituting in this way an integrated front cross-piece
offset with respect to the front delimitation of the
plane of contact of the said longitudinal suppbrt
stretches of the skids on the ground.
20 2. Landing gear according to Claim 1, characterized
in that the assembly of the skids (P) and cross-pieces
(2, 8) is constituted by aluminium tubes.
3. Landing gear according to Claim 2, wherein the
aluminium of the said tubes is characterized by an
25 elastic limit of about 75% of the fracture strength and
Ey a relative elongation at fracture at least equal to
13%. .
4. Landing gear according to <Claim 2 or 3,
characterized in that the wall thickness of the tubes
30 constituting the said front ( 8) and rear (2) cross-
pieces is degressive between the central section of the
cross—piece and its junction with the corresponding skid
(pP).
5. Landing gear according to any one of the
35 preceding claims, characterized in that the ends of the
descending branches (2a) of the rear cross-piece {(2) are
fixed to the said longitudinal support stretches (1) of
the skids (P) by the intermediary of aluminium coupling
pieces {3}.
40 6. Landing gear according to any one of the

THIS SHEET HAS BEEN
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deV|ce such as, 4, shown 1n SVerse cross-section in 2. This

N S

e ogg © gﬁww R L
pi ece Q"W

recessed part over 4b arﬁ lined witht ah * "l dstoner coating
5 making it possi |n a %rlng wth elastic return in

rotation, h advan e t|o ed. a h _r.egar, t he
behavi our M6E$E?#1ﬁ§ }Efgeéﬁgk ?Qnrﬁgﬁgc ntgg%gngh ssggg éiJHE
forces appl |@wss)—mirmce;r b&)s poRsts s a@ftheothaéfobrancheandﬁng 8b) At

the front, eagihaftddecskons Eﬁgéﬁeraﬁé§% the mlddQQrBQSQQ%dH%%SS—

Iongltudlnal support stretc transition zone
doubl e curvRiefe GRiorky a dEwaviablE ngunsd ion efieardd f(%nt 19oss- pi ece

8. This 5 ésedBliswingotRe TcoatoRtatpedrbithe féFsésbensk&l(8f in radius
R, bendi ng tpg ort stretch 1 upwards (Figure 4a), and by a second
bend C2, for H%?e also of radius 15 R, following the bend Cl1 and after
whi ch the actual 7. Ldndintg geassapcerdifigekd camlg dnansi/atlseims 1 to

5, characterized in that the said front cross-piece (8)
consists of a single branch whose ends are each
10 connected by a removable junction means (9; 10) to the
front part of the corresponding skid (P), this junction
means being disposed between the two curves (Ct, C2) of
the transition zone (T) in question.
8. Landing gear according to Claim 6 or 7,
15 characterized in that the said junction means consist of
a screwed coupling piece system (9), made of aluminium,
or of an attachment collar (10).
9. Landing gear according to any one of the
preceding c¢laims, characterized in that the said
20  connecting devices (4, 6) between the said front (8) and
rear (2) cross—-pieces and the structure (S) of the
aircraft are of the type with controlled friction in
rotation, comprising for this purpose two half-collars
or similar devices (4a, 4b; 6a, 6b) clamping the tube of
25 the cross-piece, with the interposition of a bearing
made of elastic material (5, 7) of the elastomer type.
¥ 10. Landing gear according to any one of the
preceding claims, characterized in that it comprises at
least three devices for connection with the structure
30 (S5) of the aircraft, one of them {(4; 6) being attached
centrally to one of the said cross—pieces (2; 8) and the
other two (6; 4) being attached, whilst being mutually
spaced with one on each side of the longitudinal axis of
the landing gear, to the other cross-piece (8; 2).
35 11. Landing gear according to any one of Claims 1
to 9, characterized in that it comprises four devices
(4; 6) for connection with the structure (S) of the
aircraft, two of them being attached to one (2) and two
to the other (8) of the cross-pieces, and also being
40 mutually spaced on either side of the longitudinal axis
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This integrated cross-piece can for exanple consiZL//,,,QL/%mD”"’/#
ifal f - branches 8a, 8b of equal |ength and connect ed “ﬁ
consequently, in the mddle of 20 the cross-npi ece @m bl e
junction means establishing the comfgnuity of t pi ete 'in
flexion. This junction nmeans can be enbodi ed in various fornms, for
exanpl e by a raﬁﬂthesmandung @@agl.i ng pi ece system 9 nmade of aluniniun]

such as the one sh in gure 5 which ¢ be flxed t he cross-pi ece
8 by SCr ews. Agﬁgrdlng toﬁghe %%rlanta%ﬁP 14, Fit§ ureéggémandq? 9bf

this system cothararteninagkdn tihat dpet dimaitt (& or rféad n@Z):od:tass&O hel d
on the cross- phesee adoldetubtn twosggetaeﬁg (k; e 98 éf@%agkgce

If there i no re U|renent for renovab | ace on
the cross- %led% §aPatiR nitsusentsal SerWMbenaﬂﬁeJﬁhlth®¢aﬁéheSssadand 8b,

a gl ued couplIdﬁwlceslxeaﬂﬁ)OEo&v%Bnﬁebehéﬁdwﬁhha@H@EQEru@§&ﬁ9 y&h dagpl e
al um ni um f or é #ubes ront, cross-piece 8 can
S

consi st of *Be ]h’iﬁreaft;r a?ﬁc?h aﬁ&?\%ﬁ@ﬁ Pﬁeafgbc‘r‘i%ﬁ’s?‘?? ot Hynekastie
the skids P, iretumon teeithe pmd3|dédthetbaien@debi&nﬁﬁemﬁ t').9 or 10 of

attachnment to the f1r nt pay, 53' £, S5 Kiad gl nggt rta??)sfa Oﬁorl&)eg;\é%enuﬁafstm

bent zones Cl and ‘of eac orrespon
vari ant cEh Eprecedlng claims, characterized in that the said rear

cross-piece (2) consists, for its front portion, of a
bent tube (2') having an aerodynamic profile forming a
leading edge, this tube being extended towards the rear
by an added fairing (2“) forming a trailing edge.

15 14. Landing gear according to any one of the
preceding claims, characterized in that footboards (M)
are attached to the said inclined transition zones (T)
at the front of the skids (P), below the access doors of
the cabin, these footboards (M) starting from the said

20 transition zones (T) and extending only towards the
rear.

15. Landing gear according to any one of the
preceding claims, characterized in that the said
integrated front cross-piece (8) is offset forwards with

25 respect to the front delimitation of the plane of
contact of the longitudinal support stretches of the
Sklds on the ground.

16. Landing gear according to any one of Claims 1

to 14, characterized in that the said integrated front
30 cross piece (8) is offset backwards with respect to the
front delimitation of the plane of contact of the said

longitudinal support stretches of the skids on the
ground.

This Sheet Has Been Replaced
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_gv seen in Figure 10 with a coupling piece 9. Wth regard

10 the connection between the integrated front cross-piece 8 and
the structure S of the helicopter, it will be possible for it to be 5
provi ded by the sane type of neans as those used for the rear
cross-piece 2. It will be possible to use connecting devices such as 6,
havi ng controlled fricti L I 1,00, wﬁ tg?y i ng shown in
transverse cross-sec??%%c?%f%?gﬁé@wgsﬁ%r T}?}e evdlgées 4, the 10
franme 6a and the screwed cover 6b are internally lined with a coating
of elastomer 7 providing the desired el asticity. In Figure 1
there has been_shown two connecti ng devi ces 6 between the integrated
front cross-p@@§§R§C§nd 15 the structure S of the helicopter, and a
single connecting device 4 between the rear cross-piece 2 and this

structure, but the verse disposiiion can of course. al sq enyi saged,
as shown in Figure éc\ﬂ?g'reg Par hrégcgﬁﬁéctti%od"%*ﬁ]t'@ Gt?'g Lfs}ée%'?sat ist he
front and two e2@h chwvdegi ng dévingdtudiaalt heuppart Tebredeghced 4far the

rear and two degntingd S Lhie A CaHaMMAAE are €BKMSBREH @ ghown in
Figure 11b. According To yet another variant, the integrated
front cross-piece and a rear cross-piece 2 which are

themselves attached to the structure of the aircraft by
connecting devices 4, 6, the rear cross-piece 2 being
fixed by the ends of its descending branches 2a to the
rear part of the said longitudinal support stretches 1.
Each of the said skids P has at the front an inclined
transition zone T with double curvature C1, C2 orienting
itself transversely with respect to the said
longitudinal support stretches which stand on phe
ground, above the plane of the latter, the two
transition zones together constituting in this way an
integrated front cross-piece offset with respect to the
front delimitation of the plane of contact of the said
longitudinal support stretches of the skids on the
ground.
Application to light helicopters.

(Bigure 1)



front cross-piece (Figure 11c) or the rear cross-piece 25 (Figure 11d)

has a central gap between two tubul ar Cross- pi ece sections,
referenced t for the front cross- piece and t' for the rear
cross-piece. In this case, the conn‘p)zs' ng devices, 6 and 4
respectively, are attached to the ends of these sections, acting as
articulations 30 with elastic return in rotation, as 1in the other
enbodi nment s. Figure 1le ig_a variant of Figure 1la, show ng the
possibility of offsetting the frc¢£? s§- piece 8 towards the rear.
Wiereas in all of the other 35 enbodiMents this crods-pi ecg protrudes
forwards, that is to say is offset forwards wmg' respecee to the front
delimtation of the plane of contact of_the --ef?tdinal support

stretches of the skids_on the groung; jn the .
k, that 1is

shown in Figure
lle this cross-piece gRis set

o offset towards
the rear with 1,espeg eégge said front de ation, which
procures t he sigeci fi &\ adkan @59 ntioned above. 23

N
//f""s/..

Od
L‘f\

T/ 8b 96/8/

,/7‘//5--. =

-




The invention also allows the use of the follow ng addi ti onal

arrangenents: 5 - the rear cross-piece 2 can, instead of consisting
of a tube with a round cross-section, consist of two sections: a front
tubul ar section 2' made of al um ni um wi th an aerodynamc profile
providing the sane rigidity as the'reéference tube whilst inproving the
stability of 10 the hﬁgV ter, and a fairing 2" added to the tube 2

and constituting the tMiiTing edge of the cross-piece, this trailing
edge being made for exapple froma mat eri al based on carbon, aram d,

gl ass, or conposite

Jres; 15 - footboards M can be attached
to the front cross- [

e 8 bel ow the aF? gg?rs to the cabin, these
f oot boar ds ext endi ng t owa e front start ngigi. Che Cross- pi ece,

as shown in Figures 1 and 10 , , by di splacing this cross-piece
forwards, the footboards M 20 \gcan™extend towards the rear starting from
the cross- pi ece, as shown iW_Fi O\

avoid the use of cable cutters at
- finally, stainless steel wear plates
skids P (Figures 1 and 10) in order ,
pl ates can be attached to the skids i ' chabl e manner, using
connecting screws. Figures 12 and Hossi bl e to conpare
the 30 behaviour of Ilanding gear with an $ront

[ o

ont under the hel i copt er;
att aRhed under the

FI1G.4b.
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cross-piece 8 according to the invention (Figure 13) wi th that of
conventional |anding gear (Figure 12) with a front cross-piece which is
attached in the same way as the rear cross-piece. 35 It can be
seen that, thanks to the specialé structure of the tube (wall

t hi ckness and strength characteri {I Cs determned by the finite

el enent s nmet hod), the rear cross-piece 2 can undergo a nuch greater
deformati on than the rear crgss-piece of 40 conventional |anding gear,

whi ch makes it p033| ble to f QZ absarb | andi ng shocks better. The
same result is |ned ron)t‘éw%use of the deformation of the
front cross-pi ece 8 n fl exion and cause its wrot ation,

al l owed by . z : Sy iy S

—
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CLAI V5 1. Helicopter |anding gear, conprising two skids (P) each

havi ng a | ongitudi nal support stretch (1) for standing on the gr ound

and which are connected to a front cross-piece and a 5 rear Ccrosg-piece

(2) which are thenselves attached to tﬁ@(gg structure of the aircraft by
S

connecting devices (4,6), the rear -piece (2) conprising two
opposi te descendi ng branches and being fixed by the ends of these
descendi ng branches (2a) to the rear part of the said |ongitudinal 10
support stretches (1), character|E€ git each of the saig skids (P)
has at the front an inclined transit (T) with de curvature
(C1, C2) orienting itself transversely wWth respect to thea said

| ongi t udi nal supprt stretches which stand on the ground, abQvg the 15
plane of the latter, the two tr Bsiti on zones t oget her const ting in
this way an

-tegrated front 0SS- pi ece offset wwth respect §q the
Q pl ane of contact of the said |ongit
gund. 20

front delim4
support stre
according to d ai
(P) and cross-pieces

2

8




3, Landing gear according to Claim2, wherein the al um nium of the said
tubes is characterized by an 2S elastic |imt of about 75% of the fracture

strength and by a relative elongation at fracture at |east equal to
12% 4. Landi ng gear accordingi} Caim2 or 3 characterized
in that the wall th ckness of the tubes'3 constituting the said front (
8) and rear (2) cross- pi eces i s degressive between the central section

of the cross-piece and its junction with th ELED i ng skid
(P). 5. Landing gear according to %@@ e 35

precedi ng clains, characterized in that thee geserndi ng
branches (2a) of the rear cross-piece (2) aug b\ d
| ongi tudi nal support stretches (1) of t@ P gtermedi ary
of al um ni um coupl i ng pi e:'er(-q). 40 © AW accordi ng
e 4.

to any one of the N w o 3- 1\
preceding clains, characterizpfin]|that éle% ,,\
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Ccross- pi.ece {8) ‘ consists of two hal f-branches (8a, 8b)
anot her near the middle of the cross- pi ece (8) by 4 '
means. (9; 10) 5 establishing the continuity of the crgssf-piece (8) In

flexion. : according to any one df [CIhan8(T 1988
5, characterlzveﬂ“l“ }Hlﬁmmm‘mrd front crg&s pi ece (8) consists of ja
singl e branch esec endsmar® each 10 * connéCted by a rerfovabl e junction
means (9; 10) to the front part of t qggrespondl nd.skid (P). this.

junction means b %ldl sggsec& sti t WO curves (C1, CZ&%)? e
the transition zone ?T §ti'sReng gaaz, °W°’T_ B i agc bl BReYy t o
Claimé6 or 7, 13’3"éﬁ§rac1t%129dimi tegpothestsraiteh] (IDE tdomn sﬂﬁﬂﬁng:(vﬁstﬁé of
a screwed coupl iibupeasa SYISNa3) cofRElecd @ WieRl P (CTIRe nge%e % &

attachnment cg II ng gear accord

t he pr ecedr g a%lcl) r?r?s'gﬁ%ﬁ%cri)r %cFOflﬁ rPRehathamse lyged amacb%n&t the
devices (4, 6) bwwesr=ehef sthel dimmntasE8pyardnnactiBpr ddvilced QuS 6 eggé and
the structure (e LhSss- ie@brcﬁrz:?ft% 0f s A€ 8 pe Wltll con&ro I

friction in rotation, conpris
or similar devi m G&“‘Ebf ﬁPﬁnﬁrnghﬁh@Eﬂsb@foLE@_lwcendmg
cori A1 (5107) flore PLASLARS Ly P, DO%¢1 B9 ehe MR it |
to any one ofo thg igo GPE ?gglﬂq:g (If pghu, aeFaicz:Fgrl ze‘§ %é%% {"h d'ﬁ8 |seg
at | east thrEededflclas & éEPPBn‘% &Wltiﬁédsﬁ'?ﬁ%?’c#’é’“ zone
(T) with double curvature (Ct, C2) orienting itself
transversely with respect to the said longitudinal
support stretches which stand on the ground, above the
15 plane of the latter, the two transition zones together
constituting in this way an integrated front cross-piece
offset with respect to the front delim{tation of the
plane of contact of the said longitudinal suppb:t
stretches of the skids on the ground.

20 2. Landing gear according to Claim 1, characterized
in that the assembly of the skids (P) and cross—pieces
(2, 8) is constituted by aluminium tubes.
* 3, Landing gear according to Claim 2, wherein the
aluminium of the said tubes is characterized by an
25

elastic limit of about 75% of the fracture strength and
By a relative elongation at fracture at least equal to
12%.

4. Landing gear according to Claim 2 or 3,
ch'aracte:'z’zed in that the wall thickness of the tubes
30 constituting the said front ( 8) and rear (2) cross-
Pleces is degressive between the central section of the
Cross-place and its junction with the corresponding skid
(P). A

5. Landing gear according to any one of the

35 preceding claims, characterized in that the ends of the
descending branches (2a) of the rear cross-piece (2) are
fixed to the said longitudinal support strstches (1) of
the skids (P) by the intermediary of aluminium coupling
Pleces (3).

40 6. Landing gear according to any one of the
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AAANIJO A 906187 bhBfich whose ends are each

connected by a removable junction means (9; 10) to the
front part of the corresponding skid (P), this junction
means being disposed between the two curves (C1, C2) of
the transition zone (T) in question.

8. Landing gear according to Claim 6 or 7,
characterized in that the said junction means consist of
& screwed coupling piece system (9), made of aluminium,
or of an attachment collar (10).

9. Landing gear according to any one of the
preceding claims, characterized in that the said
connecting devices (4, 6) between the said front (8) and
rear (2) cross-pieces and the structure (S) of the
aircraft are of the type with controlled friction in
rotation, comprising for this purpose two half-collars
or similar devices (4a, 4b; 6a, 6b) clamping the tube of
the cross-piece, with the interposition of a bearing
made of elastic material (5, 7) of the elastomer type.

10. Landing gear according to any one of the
preceding claims, characterized in that it comprises at
least three devices for connection with the structure
(S) of the aircraft, one of them (4; 6) being attached
centrally to one of the said cross-pieces (2; 8) and the
other two (6; 4) being attached, whilst being mutually
spaced with one on each side of the longitudinal axis of
the landing gear, to the other cross-piece (8; 2).

11. Landing gear according to any one of Claims 1
to 9, characterized in that it comprises four devices
(4; 6) for connection with the structure (S) of the
aircraft, two of them being attached to one (2) and two
to the other (8) of the cross-pieces, and also being
mutually spaced on either side of the longitudinal axis

h t he
13.



10 -preceding clainms, characterized in that the sdi EEP‘@QIEMENT %‘i’ﬁgs pi ece
(2) consists, for its front, portion, of a bent] tjube (2" ) havi an
aerodynamc profile formng a | eadi ng edge, this tﬂj@eﬂbéltamed nded
towar ds ¢ he rear by an added fairtn§4(2") forn a trailing gdge. 15
14. Landing- gear according to any one of the precedi ng clains,
char act eri zed®Enthfat 2R LRBERRE- (M) are attadhed to the said jmclined

transition zones (Te. Laddide f@@a&- of atberakngls (1, loaladw t he 1é;ccess
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longitudinal support stretches of the skids on the
ground.
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