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1. 

MOUNTING STRUCTURE FOR MOUNTING 
ATURBOPROP UNDER AN AIRCRAFT 

WING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Technical Domain 
This invention relates to a structure for mounting or 

Suspending a turboprop under an aircraft wing. 
This type of structure may be used on any type of aircraft 

comprising turboprops suspended under its wing. In this 
respect, it is particularly suitable for use on aircraft fitted 
with turboprops capable of outputting high power, more than 
10000 horsepower. 

2. Description of the Related Art 
On existing aircraft, engines are suspended under or are 

mounted above the wing by complex Engine Mounting 
Structures (EMS). 

These structures are designed particularly to transmit 
static and dynamic forces generated by engines, such as 
weight, thrust or different dynamic forces, to the wing. 

In the special case of a turboprop, three main criteria are 
taken into account to design the associated mounting struc 
ture, namely resistance to engine torque, the mass of this 
structure and finally the limitation to the displacement of the 
turboprop nozzle relative to the mounting structure. 

In prior art, a turboprop is conventionally suspended 
under an aircraft wing by using a mounting structure com 
prising a rigid structure provided with an aft under-wing 
box, and one or several rigid segments arranged in sequence 
towards the forward end along the longitudinal direction of 
the engine. As an illustrative example, in this type of 
so-called Statically indeterminate solution, the structure can 
include two rigid forward segments. 

In this configuration, each rigid forward segment has two 
transverse frames at a spacing from each other, and con 
nected to each other by a plurality of connecting rods, which 
then jointly form a so-called “lattice structure' with the 
transverse frames. 

This solution is satisfactory for a mounting structure 
designed to suspend a turboprop within a normal power 
range, particularly due to its ability to resist the engine 
torque generated during operation of the associated turbo 
prop. 

Nevertheless, recent aircraft development has lead par 
ticularly to the use of extremely high power turboprops 
compared with power values encountered in the past, these 
power values possibly being more than 10000 horsepower or 
even more than 13000 horsepower. 

Studies carried out showed that considering technical 
feasibility limits for connecting rods for a conventional 
lattice type structure, this type of structure cannot resist the 
entire engine torque generated for Such high power values, 
which can be more than 230000 N.m. 

SUMMARY 

Therefore, the purpose of the invention is to propose a 
turboprop mounting structure under an aircraft wing, this 
structure at least partially correcting the disadvantages men 
tioned above related to structures according to prior art. 

In particular, the purpose of the invention is to present a 
mounting structure for a high power turboprop capable of 
satisfying requirements related to resistance of the engine 
torque generated during operation of the turboprop, and the 
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2 
mass of this structure and limitation of the displacement of 
the nozzle of this turboprop relative to the mounting struc 
ture. 

To achieve this, the object of the invention is a turboprop 
mounting structure under an aircraft wing, comprising a 
rigid structure provided with an aft under-wing box and at 
least one forward rigid segment, each forward rigid segment 
comprising two transverse frames at a spacing from each 
other. According to the invention, at least one forward rigid 
segment of the rigid structure also comprises at least one 
forward upper box connecting a top part of the two trans 
verse frames of the forward rigid segment. 

Advantageously, it has been observed that the placement 
of such a forward box between the top part of two transverse 
frames made it fairly easy to resist the engine torque 
generated by a high power turboprop, for example with a 
power of more than 13 000 hp, unlike previously proposed 
solutions with a lattice structure. 

Moreover, the mounting structure according to the inven 
tion is advantageous in the sense that its design also enables 
it to satisfy mass and displacement limitation criteria for the 
engine nozzle. 

It is also noted that the ability to easily resist the entire 
engine torque is achieved particularly by the possibility of 
designing the structure Such that the forward upper box(es) 
and the aft under-wing box jointly form an assembly with 
fairly good geometric continuity, thus providing continuity 
in resisting the forces passing through a top part of the 
structure. Obviously, this continuity was impossible to 
obtain with structures according to prior art due to the fact 
that the forces had to pass between the forward part and the 
aft part of the rigid structure of the structure, namely 
between the lattice structure and the under-wing box. 

Moreover, studies carried out have demonstrated that the 
presence of a forward upper box on at least one rigid 
segment enabled the resistance of at least 80% of the engine 
torque by the forward fasteners normally located on the 
turboprop reduction gear. Obviously, this resistance of at 
least 80% of the torque was achieved with a mounting 
structure with an optimum mass. 

Finally, it is noted that the design of the mounting 
structure according to the invention is advantageously quite 
conservative to enable vertical placement of the turboprop 
on this structure, this placement then being made by bring 
ing the turboprop into place from underneath and lifting it 
vertically as far as the mounting structure that is held fixed. 

According to a first preferred embodiment of this inven 
tion, at least one forward rigid segment of the rigid structure 
comprises also at least two lateral connecting rods arranged 
on each side of the forward upper box, these connecting rods 
connecting the two transverse frames of the forward rigid 
Segment. 

This hybrid configuration comprising at least one forward 
upper box and a plurality of side connecting rods, like those 
used in a conventional lattice structure, enables very good 
resistance of the engine torque, since it is then also partially 
absorbed by the lateral connecting rods provided for this 
purpose. Advantageously, the presence of a restricted num 
ber of lateral connecting rods does not significantly increase 
the global mass of the mounting structure, and enables 
satisfactory access to the turboprop, particularly to mount 
conventional equipment onto it. 

In this first preferred embodiment of the present inven 
tion, the lateral connecting rods are indifferently articulated 
onto fittings fixed to the transverse frames, or embedded in 
these transverse frames. 
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As an illustrative example, at least one forward rigid 
segment of the rigid structure, and preferably each segment 
when there are two or more of them, includes only four 
lateral connecting rods arranged on each side of the forward 
upper box. Naturally, these connecting rods were designed 
particularly to resist the engine torque, and are therefore 
preferably arranged symmetrically about a vertical plane 
passing through the longitudinal axis of the turboprop. 

According to a second preferred embodiment of this 
invention, at least one forward rigid segment of the rigid 
structure also comprises at least two forward side boxes 
arranged on each side of the forward upper box, these 
forward side boxes connecting the two transverse frames of 
the forward rigid segment. 

This other configuration, in which at least one forward 
rigid segment is made such that its two transverse frames are 
exclusively connected through boxes, enables excellent 
resistance of the engine torque. 

Still as an illustrative example, at least one forward rigid 
segment of the rigid structure, and preferably each of them 
when there are more than two, includes only two forward 
lateral boxes arranged on each side of the forward upper 
box. In this case, the forward lateral boxes are designed 
particularly to resist the engine torque, therefore they are 
preferably arranged symmetrically about a vertical plane 
passing through the longitudinal axis of the turboprop. 

For both preferred embodiments described above, it is 
preferable that the structure, and more specifically its rigid 
part, comprises two forward rigid segments with a common 
intermediate transverse frame. 

Furthermore, each forward rigid segment may comprise a 
single forward upper box connecting the upper part of the 
two transverse frames of this forward rigid segment. 

Furthermore, and still preferably, each forward upper box 
comprises a lower stringer, an upper stringer, two side 
plates, and a plurality of transverse inner ribs connecting the 
stringers and the plates. 

Finally, each forward upper box could be made from 
titanium. 

Other advantages and special features of the invention 
will become clearer in the non-limitative detailed descrip 
tion given below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

This description will be made with reference to the 
appended figures, wherein: 

FIG. 1 shows a perspective view of the rigid structure of 
a turboprop mounting structure according to a first preferred 
embodiment of this invention; 

FIG. 2 shows a sectional view along plane Pin FIG. 1; and 
FIG. 3 shows a perspective view of the rigid structure of 

a turboprop mounting structure according to a second pre 
ferred embodiment of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows a mounting structure 1 according to a first 
preferred embodiment of this invention, this structure 1 
being designed to Suspend a turboprop 2 under an aircraft 
wing shown only diagrammatically for obvious reasons of 
clarity, and generally denoted by the numeric reference 4. 

Throughout the following description, by convention, X 
is the direction parallel to a longitudinal axis 5 of the 
turboprop 2, Y is the transverse direction relative to the 
aircraft, and Z is the vertical direction, these three directions 
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4 
being orthogonal to each other. Note that the longitudinal 
axis 5 of the turboprop 2 should be considered as being the 
longitudinal axis of the engine casing, and not the longitu 
dinal axis of its propeller (not referenced). 

Secondly, the terms “forward' and “aft should be con 
sidered with respect to a direction of progress of the aircraft 
as a result of the thrust applied by the turboprops 2, this 
direction being shown diagrammatically by the arrow 6. 

Only one rigid structure 8 of the mounting structure 1 is 
shown in FIG. 1. Other components of this mounting 
structure 1 that are not shown, of the secondary structure 
type, segregate and hold the systems while Supporting 
aerodynamic fairings, and are conventional elements iden 
tical or similar to those encountered in prior art and known 
to those skilled in the art. Consequently, no detailed descrip 
tion of them will be made. 

In this first preferred embodiment of the present inven 
tion, the rigid structure 8 comprises the following, in 
sequence from the aft to the forward end along the longi 
tudinal axis 5 of the turboprop 2, an aft under-wing box. 10, 
a first forward upper segment 12, and a second forward 
upper segment 14. 
The aft under-wing box. 10 is of the same type as those 

encountered in turboprop mounting structures according to 
prior art, and well known to those skilled in the art. 
As an illustrative example, this under-wing box. 10 may 

comprise an upper stringer 16 and a lower Stringer 18 both 
extending approximately along the X direction and approxi 
mately in XY planes, these stringers 16 and 18 being 
connected to each other through a plurality of transverse ribs 
20 at a spacing from each other and arranged in the YZ 
planes. Nevertheless, as is shown in FIG. 1, it is possible for 
the stringers 16 and 18 to be located in planes slightly 
inclined from the XY planes. The upper stringer 16 is 
arranged so as to come closer to the longitudinal axis 5 of the 
turboprop 2 while extending in the aft direction, while the 
lower stringer 18 is arranged to move away from this 
longitudinal axis 5, extending in the aft direction. 

Furthermore, it is noted that conventionally and in a 
known manner, the transverse ribs 20 are each in the form 
of a rectangle. 

Furthermore, the under-wing box. 10 comprises two side 
plates closing the box, each of these two side plates being 
composed possibly of several portions of plane vertical side 
plates. In FIG. 1, only two side plate portions have been 
shown for one of the two side plates of the under-wing box 
10, namely one forward upper portion 22 and one lower 
forward portion 24. The aft portions of this plate have been 
deliberately omitted for reasons of clarity. Nevertheless, 
note for information that the forward portions 22 and 24 of 
the side plates are approximately in the same plane and 
preferably arranged so that they come closer to the longi 
tudinal axis 5 of the turboprop 2 extending forwards, while 
the aft portions of the side plate are also located approxi 
mately in the same plane, but are preferably arranged so that 
they come closer to this longitudinal axis 5 extending 
towards the aft direction. 

Furthermore, as can be clearly seen in FIG. 1, the aft 
under-wing box 10 has a forward fastener 26 that will be 
used to mount the structure 1 under the wing 4 of the aircraft, 
at the separation between the forward and aft portions of 
each of the two plates. For example, each fastener 26 is in 
the form of a fitting extending upwards in an XY plane from 
the upper Stringer 16, at one side end of it. 

In this respect, an aft fastener 28 may also be provided for 
mounting the structure 1 under the wing 4 jointly with the 
two forward fasteners 26, this fastener 28 then being in the 
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form of a fitting extending upwards in a YZ plane from the 
upper stringer 16, at an aft end of the upper stringer. 

At the forward end, the under-wing box 10 may be closed 
off by a first transverse frame 30 located in a YZ plane, this 
first transverse frame 30 preferably being in the shape of an 
inverted U, and also forming an integral part of the first 
forward rigid segment 12. 

For information, the first transverse frame 30 carries an aft 
fastener that will be used to mount the turboprop 2 onto the 
mounting structure 1, and therefore more specifically onto 
its rigid structure 8. This aft fastener is diagrammatically 
shown and indicated by the numeric reference 31 in FIG. 1 
and is of the conventional type, namely is identical to or 
similar to those found on mounting structures according to 
prior art. Consequently, no detailed description will be 
g1Ven. 
The first forward rigid segment 12 effectively comprises 

a second transverse frame 32 in association with the first 
transverse frame 30, also located in a YZ plane and in the 
form of an inverted U, its two branches facing downwards 
and being located below its base. Naturally, this inverted U 
shaped configuration was adopted so that when in a mounted 
condition, the turboprop 2 can be arranged between the two 
branches of each U. 

Moreover, this rigid segment 12 is provided with a first 
forward upper box 34 connecting a top part of the two 
transverse frames 30 and 32, and more specifically the two 
bases 30a and 32a of the inverted Us formed by these same 
frames 30 and 32 respectively. It is noted that in this first 
preferred embodiment, a single box 34 connects the upper 
part of the two transverse frames 30 and 32. However, 
without departing from the scope of the invention, it would 
be natural to provide several forward boxes to connect the 
top part of these two frames 30 and 32. 
As will be described in more detail below, the first 

forward upper box 34 is approximately parallelepiped 
shaped and extends approximately in the X direction. For 
reasons of the size of the turboprop 2, it would also be 
possible for the first forward upper box 34 to be arranged 
Such that it comes slightly closer to the longitudinal axis 5 
extending towards the aft direction, as can be seen in FIG. 
1. 

Since this box 34 is specially designed to resist the engine 
torque of the turboprop 2, it is preferable if a vertical plane 
(not shown) passing through the longitudinal axis 5 cuts the 
first forward upper box 34 into two identical parts symmetric 
about this plane. In this respect, more generally, the entire 
rigid structure 8 of the mounting structure 1 is designed Such 
that the vertical plane passing through the longitudinal axis 
5 delimits two identical structure parts symmetric about this 
vertical plane. 
The first forward upper box 34 is preferably held fixed 

onto transverse frames 30 and 32 through fittings 35 on 
which the box 34 may for example be welded, these fittings 
35 (only one of them being visible in FIG. 1 due to the 
perspective view) themselves preferably being welded onto 
the U shaped frames 30 and 32, close to the intersections 
between the branches and the associated bases 30a and 32a 
of these Us. Obviously, the fittings 35 could also be provided 
as a single piece with the transverse frames 30 and 32. 
without departing from the scope of the invention. 

With reference more particularly to FIG. 2, it can be seen 
that the first forward upper box 34 in the shape of a 
parallelepiped includes an upper stringer 36 and a lower 
stringer 38 each extending in parallel planes slightly inclined 
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6 
from the XY planes, namely arranged so as to come closer 
to the longitudinal axis 5 of the turboprop 2, extending 
towards the aft direction. 

However, it would also be possible to arrange the design 
such that the stringers 36 and 38 each extend approximately 
in the X direction and approximately in the XY planes, 
without departing from the scope of the invention. 
The stringers 36 and 38 are connected to each other 

through a plurality of transverse ribs 40 at a spacing from 
each other and arranged in the YZ planes, each of these ribs 
40 being in the form of a rectangle. 

Moreover, the first forward upper box 34 comprises two 
side plates 42 and 44 extending in ZX planes, and also being 
fixed to transverse ribs 40 located within an approximately 
parallelepiped shaped space formed by the side plates 42, 44 
and the stringers 36, 38. 

Finally, it is noted that the box 34 can be closed off at its 
forward and aft ends by vertical walls located in the YZ 
planes, or simply they can be closed off by bases 30a and 
32a of the transverse frames 30 and 32 respectively on 
which this box 34 is mounted. 

Preferably, all elements forming part of the first forward 
upper box 34 are made of titanium, or carbon. 
As can be seen in FIG. 1, it could be arranged such that 

the forward portions 22 and 24 of each of the two side plates 
of the aft under-wing box 10 are located along the extension 
of two side plates 42 and 44 of the first forward box 34, to 
assure continuity in the resistance of forces. Furthermore, as 
an example not shown, it would even be possible for each 
side of the rigid structure 8, that the forward portions 22 and 
24, and the side plate 42, 44 separated by the first transverse 
frame 30, are arranged approximately in the same vertical 
plane. 

Similarly, still with the objective of providing continuity 
in the resistance of forces, it would be possible that the upper 
stringer 16 of the aft under-wing box. 10 is approximately 
along the extension of the top stringer 36 (not shown in FIG. 
1) of the first forward box 34. Once again, still as an example 
not shown, it would be possible for the top stringers 16 and 
36 separated by the first transverse frame 30, to be arranged 
approximately in the same horizontal plane. 
Once again with reference to FIG. 1, it can be seen that in 

this first preferred embodiment of the present invention, the 
transverse frames 30 and 32 are not only connected through 
the first forward upper box 34, but also through four 
connecting rods 46a. 46b, the number of connecting rods 
obviously not being limitative in any way. 
The four connecting rods 46a. 46b are arranged sym 

metrically about the vertical plane passing through the 
longitudinal axis 5 of the turboprop 2. Consequently, two 
connecting rods 46a. 46b on each side of the rigid structure 
8 of the structure 1, jointly resist the engine torque with the 
first box 34. 
To achieve this, a first connecting rod 46a on each side of 

the rigid structure 8 is placed firstly approximately along the 
X direction, and is connected to a lower end of a branch of 
the U formed by the second frame 32. Furthermore, this first 
connecting rod 46a can be arranged such that it forms an 
extension of the lower stringer 18 of the under-wing box 10. 
In other words, the aft end of this connecting rod 46a is 
preferably approximately in the plane defined by the lower 
stringer 18. As can be seen clearly in FIG. 1, the aft end of 
the connecting rod 46a and the lower stringer 18 are 
connected through the transverse frame 30 and through a 
vertical side plate 47 in the form of a bracket fixed to the 
under-wing box. 10 and to the arm of the U concerned, in the 
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direction towards the aft end in sequence, this side plate 47 
coming closer to the longitudinal axis 5 moving towards the 
aft direction. 

Furthermore, this connecting rod 46a is preferably located 
in a horizontal median plane (not shown) of the turboprop 2. 
passing through its longitudinal axis 5. 

Secondly, a second connecting rod 46b is also connected 
to the lower end of the same arm of the U formed by the 
second frame 32, the two connecting rods 46a and 46b 
preferably being connected to the same fitting 48. However, 
this second connecting rod 46b is not arranged along the X 
direction, but is connected to the base 30a of the first 
U-shaped transverse frame 30, or close to the intersection 
between the base and the arm concerned of this U. There 
fore, the second connecting rod 46b is placed so that it 
comes closer to the vertical plane passing through the 
longitudinal axis 5, extending simultaneously in the aft 
direction and upwards. Obviously, “upwards' in this case 
means the Z direction, from the turboprop 2 towards the first 
forward upper box 34. 
Two fittings 50 and 52 are also provided on the first 

transverse frame 30 to mount the two connecting rods 46a 
and 46b respectively. 

Consequently, the four connecting rods 46a. 46b arranged 
symmetrically may be mounted articulated on their corre 
sponding fittings 48, 50 and 52, or may simply be welded to 
them to embed them. 

Finally, one or more intermediate connecting rods (not 
shown) could also be placed connecting the first and the 
second connecting rods 46a and 46b on each side of the rigid 
structure 8, obviously with the purpose of reinforcing the 
mechanical strength of this rigid structure 8. 
As indicated above, this rigid structure 8 also comprises 

a second forward rigid segment 14, approximately the same 
as the first rigid segment 12 that has just been described. 
The second forward rigid segment 14 comprises the 

second transverse frame 32, and a third transverse frame 54 
also located in the YZ plane and in the shape of an inverted 
U, its two arms facing downwards and being located below 
its base, as is also the case for the other two frames 30 and 
32. Under these conditions, the third frame 54 approxi 
mately aligned with the other two frames being located 
forwards from the second frame 32, this second frame then 
acts as an intermediate frame jointly forming part of the two 
forward rigid segments 12 and 14. 

This rigid segment 14 is provided with a second forwards 
upper box 56 connecting an upper part of the two transverse 
frames 32 and 54, and more specifically the two bases 32a 
and 54a of the inverted Us formed by these same frames 32 
and 54 respectively. 

It is noted that in this first preferred embodiment, a single 
box 54 connects the top part of the two transverse frames 32 
and 54. Nevertheless, once again, several forward boxes 
could be provided to connect the top part of these two frames 
32 and 54, without departing from the scope of the inven 
tion. 

In the same way as for the first forward upper box 34, the 
second forward upper box 56 is approximately parallelepi 
ped shaped and extends approximately along the X direc 
tion. For reasons of size of the turboprop 2, it would be 
possible for the second forward upper box 56 to be arranged 
so that it comes slightly closer to the longitudinal axis 5 in 
the forward direction, as can be seen in FIG. 1. 

Also, once again such that the forward upper box 56 can 
satisfactorily resist the driving torque of the turboprop 2, it 
is preferable if the vertical plane passing through the lon 
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8 
gitudinal axis 5 cuts this box 56 into two identical parts 
symmetric about this same plane. 
The second forward upper box 56 is preferably held fixed 

on the transverse frames 32 and 54 through fittings 57, for 
example on which the box 56 is welded, these fittings 35 
(only one of them being shown in FIG. 1 due to the 
perspective representation) preferably being welded onto the 
U-shaped frames 32 and 54 close to the intersections 
between the arms and the associated bases 32a and 54a of 
these Us. 

In the same way as for the first box 34, the second forward 
upper parallelepiped-shaped box 56 comprises an upper 
stringer 58 and a lower stringer (not shown in FIG. 1), each 
extending in parallel planes slightly inclined from the XY 
planes, namely arranged so as to come closer to the longi 
tudinal axis 5 extending towards the forward direction. 

However, it would also be possible for the lower and 
upper stringers 58 to extend approximately along the X 
direction and approximately in the XY planes, without 
departing from the scope of the invention. 

Moreover, these stringers are connected to each other 
through several transverse ribs 60 at a spacing from each 
other and arranged in YZ planes, these transverse ribs 60 
each being in the form of a rectangle. 

Furthermore, the second forward upper box 56 comprises 
two side plates 62 and 64 extending in the ZX planes, and 
also being fixed to the transverse ribs 60 located inside an 
approximately parallelepiped shaped space formed by the 
plates 64, 64 and the stringers 58. 

Finally, it is noted that the box 56 can be closed off at its 
forward and aft ends by vertical walls located in the YZ 
planes, or can be closed off simply by bases 32a and 54a 
respectively of the transverse frames 32 and 54 on which this 
box 56 is mounted. 

Preferably, all components of the second forward upper 
box 56 are made of titanium, or carbon. 
As can be seen in FIG. 1, it would be possible for the two 

side plates 42, 44 of the first forward box 34 to be located 
along the extension of the two side plates 62 and 64 of the 
second forward box 56, to ensure continuity in the resistance 
of forces. Moreover, it would be possible for the side plates 
62, 64 and the side plate 42, 44 separated by the second 
transverse frame 32, to be arranged approximately in the 
same vertical plane, for each side of the rigid structure 8. 

Similarly, still with the same purpose of ensuring conti 
nuity in the resistance of forces, it would be possible for the 
top stringer 36 (not shown in FIG. 1) of the first forward box 
34 to be located along the extension of the top stringer 58 of 
the second forward upper box 56. Once again, as an illus 
trative example not shown, it would be possible for the 
upper stringers 36 and 58 separated by the second transverse 
frame 32, to be arranged approximately in the same hori 
Zontal plane. Obviously, this possibility is also applicable for 
the two lower stringers of the first and second boxes 34 and 
56, as can be seen in FIG. 1. 

In this first preferred embodiment of the present inven 
tion, the transverse frames 32 and 54 are not only connected 
through the first forward upper box 34, but also through four 
connecting rods 66a, 66b arranged in the same way as the 
connecting rods 46a. 46b of the first segment 12. 

Consequently, the four connecting rods 66a, 66b are 
arranged symmetrically about the vertical plane passing 
through the longitudinal axis 5, and it is arranged that two 
connecting rods 66a, 66b on each side of the rigid structure 
8 of the mounting 1, work jointly with the second box 56 to 
resist the engine torque. 
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To achieve this, a first connecting rod 66a on each side of 
the rigid structure 8 is firstly placed approximately along the 
X direction, and is connected to a lower end of a branch of 
the U formed by the third frame 54. Furthermore, this first 
connecting rod 66a may be arranged along the extension of 
the first connecting rod 46a of the first segment 12, as can 
clearly be seen in FIG. 1. 

Furthermore, a second connecting rod 66b is also con 
nected to the lower end of the same branch of the U formed 
by the third frame 54, the two connecting rods 66a and 66b 
preferably being connected to the same fitting 68. However, 
this second connecting rod 66b is not arranged along the X 
direction, but is connected to the base 32a of the second 
transverse U-shaped frame 32, or close to the intersection 
between the base and the branch concerned of this U. In 
other words, the second connecting rod 66b is placed so as 
to come closer to the vertical plane passing through the 
longitudinal axis 5, simultaneously towards the aft direction 
and upwards. Naturally, in this case “upwards' means in the 
Z direction of the turboprop 2 towards the second forward 
upper box 56. 
Two fittings 70 and 72 are also provided on the second 

transverse frame 32 to mount the aft ends of the two 
connecting rods 66a and 66b, respectively. 

In the same way as for the first segment 12, the four 
connecting rods 66a, 66b arranged symmetrically may be 
mounted articulated on their corresponding fittings 68, 70 
and 72, or simply welded to them, in order to achieve 
embedments. 
Once again, one or more intermediate connecting rods 

(not shown) could be put into place connecting the first and 
the second connecting rods 66a and 66b on each side of the 
rigid structure 8. 

Still with reference to FIG. 1, it can be seen that the third 
transverse frame 54 is provided with forward fasteners 74 
for mounting of the turboprop 2 onto the mounting structure 
1, and more specifically onto its rigid structure 8. For 
guidance, the forward fasteners 74 are generally distributed 
around a reduction gear of the turboprop 2. 

Finally, the rigid structure 8 can be designed such that the 
two approximately identical forward rigid segments 12 and 
14, and the aft under-wing box 10, are all approximately the 
same length in the longitudinal direction, which may be of 
the order of 1400 mm. 

FIG. 3 shows a mounting structure 100 according to a 
second preferred embodiment of this invention, this struc 
ture 100 being designed for suspension of a turboprop under 
an aircraft wing (not shown in this Figure). 

Firstly, note that the mounting structure 100 has a rigid 
structure 108 approximately similar to the rigid structure 8 
of the mounting structure 1 according the first preferred 
embodiment of this invention. The elements in FIGS. 1 to 3 
marked with the same numeric references correspond to 
identical or similar elements. 

Thus, as can be seen in this FIG. 3, the rigid structure 108 
comprises, in sequence along the longitudinal axis of the 
turboprop in the forward direction, an aft under-wing box 10 
similar to that described above, a first forward rigid segment 
112, and a second forward rigid segment 114. 

In the same way as for the first forward rigid segment 12 
in the first preferred embodiment, the first forward rigid 
segment 112 comprises the first transverse frame 30, the 
second transverse frame 32, and the first forward upper box 
34 connecting the upper part 30a, 32a of the two frames 30 
and 32. Note that the first forward upper box 34 is slightly 
different from that described in the first preferred embodi 
ment, to the extent that it has a slightly trapezoidal shape in 
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10 
a top view, its aft end being more flared than its forward end. 
Its side plates (not referenced) move away from the vertical 
plane passing through the longitudinal axis of the engine in 
the aft direction, and may then be located along the exten 
sion of two vertical ribs 113 approximately along the lon 
gitudinal direction X, these two ribs 113 forming the junc 
tion between the transverse frame 30 and the forward 
fasteners 26. Obviously, each forward fastener 26 and its 
associated rib 113 may be made in a single piece. 

Thus, the specific arrangement mentioned above is per 
fectly Suitable for giving very good force transmission. 

Furthermore, the transverse frames 30 and 32 are not only 
connected through the first forward upper box 34, but also 
through two lateral forward boxes 76, obviously the number 
of the boxes not being limitative. 
The two lateral forward boxes 76 are arranged symmetri 

cally about the vertical plane passing through the longitu 
dinal axis of the turboprop. Consequently, a single lateral 
box 76 on each side of the rigid structure 108 of the structure 
100, resists the engine torque jointly with the first box 34. 
To achieve this, the approximately parallelepiped shaped 

lateral box 76 with a design identical to or similar to the 
design of the forward upper boxes 34 and 56 described 
above is placed approximately along the X direction and is 
connected to a lower end of a branch of the U formed by the 
second frame 32, and to a lower end of a branch of the U. 
formed by the first frame 30, on each side of the rigid 
Structure 108. 

As described above, it is advantageous to have the best 
possible geometric continuity between the forward side 
boxes 76 and the aft under-wing box 10, so as to be able to 
resist the turboprop engine torque as well as possible. In this 
respect, the geometric continuity for each box 76 may in 
particular be obtained by assuring that an outer side plate 
(not referenced) of the box 76 concerned is located along the 
extension of a vertical side plate (not referenced) of the 
under-wing box. 10, as is clearly visible in FIG. 3. It is noted 
for information that unlike the aft under-wing box 10 in the 
first preferred embodiment, the box. 10 in FIG.3 represents 
a single vertical side plate on each side, coming closer to the 
longitudinal axis of the turboprop towards the aft direction. 

Similarly, such geometric continuity may also be pro 
vided between the lower stringers (not referenced) of boxes 
10 and 76. 

Furthermore, in the same way as for the second forward 
rigid segment 14 of the first preferred embodiment, the 
second forward rigid segment 114 comprises the second 
transverse frame 32, the third transverse frame 54, and the 
second forward upper box 56 connecting the upper part 32a, 
54a of the two frames 32 and 54. These elements are 
identical to or similar to those described above, and conse 
quently will not be described further. 
The transverse frames 32 and 54 are not only connected 

through the second forward upper box 56, but also through 
two forward side boxes 78. The two forward side boxes 78 
are arranged symmetrically about the vertical plane passing 
through the longitudinal axis of the turboprop. Conse 
quently, a single side box 78 on each side of the rigid 
structure 108 of the structure 100 resists the engine torque 
jointly with the second box 56. 

To achieve this, and in exactly the same way as for the 
first segment 112, the approximately parallelepiped shaped 
side box 78 on each side of the rigid structure 108 with an 
identical or similar design to the design of the forward upper 
boxes 34 and 56 described previously, lies approximately 
along the X direction. It is also connected to a lower end of 
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the U-shaped branch formed by the second frame 32, and to 
a lower end of a U-shaped branch formed by the third frame 
54. 

Finally, it is also very advantageous in this case to provide 
the best possible geometric continuity between the forward 
side boxes 76 of the first segment 112 and the forward side 
boxes 78 of the second segment 114, so as to provide the best 
possible resistance of the turboprop engine torque. For 
example, and as illustrated in FIG. 3, the geometric conti 
nuity between the side boxes 76 and 78 may easily be 
obtained by assuring that their upper stringers, their lower 
stringers and their side plates are in continuity with each 
other, and possibly in the same planes. 

Obviously, those skilled in the art could make various 
modifications to the mounting structures 1 and 100 that have 
been described above as non-limitative examples only. 

The invention claimed is: 
1. A mounting structure for mounting a turboprop under 

an aircraft wing, said structure comprising: a rigid structure 
provided with an aft under-wing box, and at least one 
forward rigid section, each forward rigid section having two 
transverse frames at a spacing from each other, wherein at 
least one forward rigid section of the rigid structure also 
comprises at least one forward upper box connecting a top 
part of the two transverse frames of said forward rigid 
section, wherein each forward upper box comprises a lower 
stringer, an upper stringer, two side plates, and a plurality of 
transverse inner ribs connecting said stringers and said side 
plates. 

2. A mounting structure according to claim 1 for mounting 
a turboprop, wherein at least one forward rigid section of the 
rigid structure also comprises at least two lateral connecting 
rods arranged on each side of the upper forward box, said at 
least two lateral connecting rods connecting the two trans 
verse frames of said forward rigid section. 

3. A mounting structure according to claim 2 for mounting 
a turboprop, wherein said lateral connecting rods are articu 
lated on fittings fixed to the transverse frames. 

4. A mounting structure according to claim 2 for mounting 
a turboprop, wherein said lateral connecting rods are embed 
ded in the transverse frames. 

5. A mounting structure according to claim 2 for mounting 
a turboprop, wherein at least one forward rigid section of the 
rigid structure includes only four lateral connecting rods 
arranged on each side of the forward upper box. 

6. A mounting structure according to claim 1 for mounting 
a turboprop, wherein at least one forward rigid section of the 
rigid structure also comprises at least two forward side 
boxes arranged on each side of the forward upper box, said 
at least two forward side boxes connecting the two trans 
verse frames of said forward rigid section. 

7. A mounting structure according to claim 6 for mounting 
a turboprop, wherein at least one forward rigid section of the 
rigid structure includes only two forward side boxes 
arranged on each side of the forward upper box. 

8. A mounting structure according to claim 1 for mounting 
a turboprop, comprising two forward rigid sections with a 
common intermediate transverse frame. 

9. A mounting structure according to claim 1 for mounting 
a turboprop, wherein each forward rigid section comprises a 
single forward upper box connecting the upper part of the 
two transverse frames of said forward rigid section. 
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10. A mounting structure according to claim 1 for mount 

ing a turboprop, each forward upper box is made from 
titanium. 

11. A mounting structure for mounting a turboprop under 
an aircraft wing, said structure comprising an aft under-wing 
box; a forward section located forward of said aft under 
wing box, said forward section including two transverse 
frames spaced apart from each other, wherein one of said 
two transverse frames is connected to said aft under-wing 
box, said forward section comprising a forward upper box 
extending between said two transverse frames and connect 
ing a top part of each of the two transverse frames of said 
forward section, wherein said forward upper box comprises 
a lower Stringer extending between said two transverse 
frames and along a bottom portion of said forward upper 
box; an upper stringer extending between said two trans 
verse frames and along a top portion of said forward upper 
box; two side plates, each extending between said two 
transverse frames and along a side of said forward upper 
box; and a plurality of transverse ribs connecting said lower 
stringer, said upper stringer and said two side walls to each 
other. 

12. A mounting structure according to claim 11, wherein 
said forward upper box is closed. 

13. A mounting structure according to claim 11, wherein 
said forward upper box forms an approximately parallelepi 
ped shaped space. 

14. A mounting structure according to claim 11, wherein 
said two transverse frames have an upside-down U-shape. 

15. A mounting structure according to claim 11, compris 
ing a second forward section located forward of said forward 
section. 

16. A mounting structure according to claim 15, wherein 
said second forward section comprises two transverse 
frames spaced apart from each other, wherein one of said 
two transverse frames of said second forward section is 
connected to said forward section. 

17. A mounting structure according to claim 16, wherein 
said second forward section comprises a second forward 
upper box extending between said two transverse frames of 
said second forward section and connecting a top part of 
each of the two transverse frames of said second forward 
section. 

18. A mounting structure for mounting a turboprop under 
an aircraft wing, said structure comprising an aft under-wing 
box; a forward section located forward of said aft under 
wing box, said forward section including two transverse 
frames spaced apart from each other, wherein one of said 
two transverse frames is connected to said aft under-wing 
box, said forward section comprising a forward upper box 
extending between said two transverse frames and connect 
ing a top part of each of the two transverse frames of said 
forward section wherein said mounting structure extends 
along a longitudinal axis passing through said two transverse 
frames, and said aft under-wing box comprises a lower 
stringer extending along said longitudinal axis; an upper 
stringer extending along said longitudinal axis; two side 
walls extending along said longitudinal axis; and a plurality 
of transverse ribs connecting said lower stringer, said upper 
stringer and said two side walls to each other. 
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