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ENGINE PYLON STRUCTURE
BACKGROUND OF THE INVENTION

[0001] Contemporary aircraft may include a mounting structure to mount an engine to the
wing of an aircraft. Typical mounting structures include a plurality of interconnected trusses
that create a space frame to carry the loads of the engine into the wing. The design of such
mounting structures take into account resistance to engine loads, mass of the structure and

structural integrity of the structure in the event of an uncontained engine rotor failure.
BRIEF DESCRIPTION OF THE INVENTION

[0002] In one aspect, an embodiment of the invention relates to a pylon structure for
mounting an aircraft engine to a wing. The pylon structure comprises a torque box having a
wing mount on the aft portion, a first engine mount on the fore portion and second engine

mount on the aft portion.
BRIEF DESCRIPTION OF THE DRAWINGS
[0003] In the drawings:

[0004] Figure 1 is perspective view of a portion of an aircraft including an engine, pylon
structure and a wing shown in phantom according to an embodiment of the invention. [0005]
Figure 2 is perspective view of the pylon structure of Figure 1 with a cover fairing showing

exploded according to an embodiment of the invention.

[0006] Figure 3 is a perspective view of the pylon structure of Figure 1 with portions of the

stressed skins and other components removed according to an embodiment of the invention.
DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[0007] Figure 1 illustrates a pylon structure 10 for mounting an engine 1 to the wing 5 of an
aircraft according to an embodiment of the invention. The pylon structure 10 may be
configured for securing the engine 1 to a portion of the wing 5, such as the wings spar 9 and
wing ribs 7. The nacelle has been removed for clarity as the nacelle surrounds the engine 1
and at least a portion of the pylon structure 10. The wing 5 is shown in phantom also for

clarity.
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[0008] The engine 1 is a turboprop engine having a propeller 3 and may be coupled to the

wing 5 of an aircraft to provide propulsion. While only one engine 1 is illustrated mounted to
the wing 5, it should be noted that that any number of engines 1 may be mounted to the wing
5. While a commercial aircraft having a turboprop engine has been illustrated, it is
contemplated that embodiments of the invention may be used in any type of aircraft, for
example, without limitation, fixed-wing, rotating-wing, and military aircraft, and may be
used for any type of engine, for example, without limitation, turboshaft, turbojet, turbofan

and reciprocating engines.

[0009] The pylon structure 10 comprises a torque box 12, which is mounted by wing mounts
14 to the wing. First and second engine mounts 16, 18 along with connecting rods 24 and
thrust links 26, mount the engine 1 to the torque box 12. The pylon structure 10 reacts engine
loads, including but not limited to the engine weight, thrust and torque and creates a load path
for the loads into the wing 5 of the aircraft. As will become clear from the following
description, the loads are transferred through the engine mounts 16, 18, the torque box 12,
connecting rods 24 and thrust links 26 into the front spar 9 and ribs 7 of the wing 5. The pylon
structure 10 is configured to react loads generated by an engine 1 having a horsepower (HP) in
the range of 5,000 HP but it is contemplated that embodiments of the invention may be used to
react loads from an engine having any horsepower or thrust rating. [0010] The torque box 12
extends along a longitudinal axis between the first engine mount 16 and the wing mounts 14
wherein the longitudinal axis is defined as extending through the center of the torque box 12
from the first engine 16 to second engine mount 18. The first engine mount is provided on a
fore portion of the torque box 12 wherein fore is defined as in the direction of the propeller 3
from the wing 5. The second engine mount 18 is provided on an aft portion of the torque box

12 wherein aft is defined as in the direction of the wing 5 from the propeller 3.

[0011] The torque box 12 may be mounted to the engine 1 such that it is disposed substantially
above the engine 1. The first engine mount 16 mounts to the engine 1 at a fore portion of the
engine 1 aft of the propeller 3 wherein fore mounting supports 8 configured to mate with the
first engine mount 16 are disposed. The second engine mount 18 mounts to the engine 1 in an
aft portion of the engine 1 wherein aft mounting supports (not shown) configured to mate with

the second engine mount 18 are disposed.

[0012] The wing mounts 14 are provided on an aft portion of the torque box 12 configured to
mate with the spar 9 of the wing 5. The wing mounts 14 may comprise multiple brackets 14a,

14b, 14c, 14d (shown Figures 2 and 3). The wing mounts 14 acts as the load

2
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transferring component of the pylon structure 10 to direct loads from the engine 1 into the spar

9 of the wing 5. Loads directed through the torque box 12 from the first and second engine
mounts 16, 18 may travel through the wing mounts 14 into the spar 9 of the wing 5. The wing
mounts 14 acts as the primary load path to direct engine loads into the spar 9. [0013] The
connecting rods 24 extend from the second engine mount 18 to a portion of the torque box 12
aft of the first engine mount 16 in both the longitudinal and downward directions. The thrust
links 26 extend from the second engine mount 18 to the wing 5 in both the longitudinal and
upwards direction. Loads directed through the torque box 12 may travel through the
connecting rods 24, second engine mount 18 and thrust links 26 into the ribs 7 of the wing 5.
The connecting rods 24 and thrust links 26 act as a secondary load path to direct portion of the

loads into the ribs 7 so as to reduce the loads transferred into the spar 9.

[0014] The torque box 12 comprises a skeletal frame 20 and stressed skins 22 mounted to the
skeletal frame 20. Figure 2 more clearly illustrates the stressed skins 22 of the torque box 12.
The stressed skins 22 comprise a top skin 22a, bottom skin 22b, side skins 22¢, 22d and aft skin
22¢ (best seen in Figure 3) wherein the stressed skins 22 may cover the outer portions of the

skeletal frame 20.

[0015] The first and second engine mounts 16, 18 may comprise a yoke configured to
correspond to a portion of the engine 1 to mount to the fore engine supports 8 (shown in
Figure 1). The first engine mount may be provided on the fore portion of the torque box 12.
Gussets 36, extending between the first engine mount 16 and the torque box 12, may be
provided to aid in transferring engine loads to the torque box 12 by triangulating the first
engine mount 16 to torque box 12 interface to improve the load transferring characteristics
thereof. The second engine mount 18 may comprise a plurality of brackets 19 of the like for
mounting to the aft engine supports (not shown). The second engine mount 18 mounts to the

aft portion of the torque box 12 encompassing a portion of the side skins 22¢, 22d.

[0016] Figure 3 shows the pylon structure 10 with the top, bottom and side skins 22 removed
to more clearly illustrate the skeletal frame 20. The skeletal frame 20 comprises a plurality of
formers 30 in the form of webs spaced along the longitudinal axis of the torque box 12. The
formers 30 are connected to at least two stringers 28 disposed between the first and second

engine mounts 16, 18 radially offset from the longitudinal axis of and on opposite sides of

the torque box 12. The stringers 28 may have a planarity of voids 46 formed in the stringer
28 in order to save weight. The aft skin 22e connects between the stringers 28 at the aft

portion of the torque box 12 between the wing mounts 14 and may comprise a monolithic
3
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grid structure 23 to add rigidity to the aft skin 22e.

[0017] Referring again to Figure 2, the stressed skins 22 are mounted to the skeletal frame 20
so that the stressed skins 22 provide tension between the members of the skeletal frame 20.
Furthermore, the stressed skins 22 may be integrally formed with portions of the skeletal frame
20 or as separate pieces. The combination of the skins 22 and the skeletal frame 20 form a box
beam structure, which is substantially more resistant to reacted torque from the engine than

traditional pylon structures that use a truss frame.

[0018] The top skin 22a may comprise at least one opening 32 configured to allow access to
an engine controller compartment defined by the torque box 12 wherein an engine control
unit 34 may be mounted. It is contemplated that other components may be mounted inside
the torque box, for example, without limitation, electrical wiring and fuel lines. A thermal
barrier 38 may be disposed under the bottom skin 22b and mounted thereto. A plurality of
hinges 40 may be mounted to the torque box 12, defining a hinge line 42 so as to pivotally
mount a fairing 44 to the torque box 12. The fairing 44 may be pivotally mounted to the
hinges 40 along the hinge line 42 to selectively allow or prevent access to the opening 32 as

well as provide acrodynamic properties.

[0019] The embodiments described above provide for a variety of benefits including that the
embodiments allow for a structurally efficient (low weight) load path to direct engine loads into
the wing of the aircraft. The box beam structure of the torque box 12 provides much greater
resistance to reacted torque from the engine. The torque box 12 is also mounted to the leading
edge of the wing, which simplifies the offset from the engine output shaft to the rotational axis
of the propeller. In turboprop aircraft, for efficiency purposes, it is desirable to locate the
rotational axis of the propeller along the leading edge of the wing, which results in an offset
between the engine output (drive shaft or the like) and the propeller drive shaft. This offset is
normally filled by some type of drive mechanism connecting the engine output and the propeller
drive shaft. Prior pylon structures mount to the underside of the wing and further increase the
distance between the engine output and the propeller drive shaft. The torque box 12 of the
invention mounts to the leading edge of the wing, which does not increase the distance between

the engine output and the propeller drive shaft.

[0020] The inherent compartments of the torque box 12 formed within the stressed skins 22
between the formers 30 and stringers 28 of the skeletal frame 20 provide mounting locations
for components, such as an engine control unit 34, away from the engine 1 which reduces

engine heat applied to the components and thereby increases component life as well as
4
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eliminates the need for dedicated component mounting locations, thereby saving weight. The

openings in the torque box 12 with integrated hinge line 42 allow for efficient access to
components mounted therein, thereby reducing maintenance times and eliminating the need for
a hinge beam which saves weight. The wing mounts 14 provided on the aft most portion of the
torque box 12 allows the torque box 12 to be mounted in front of the spar 9, enabling the
engine 1 to be mounted closer to the wing 5, improving the propeller acrodynamics. By
providing a secondary load path through the thrust links 26 into the ribs 7 of the wing 5, the
loads applied to the spar 9 are reduced, thereby allowing for smaller spars with reduced weight.
Furthermore, disposing the torque box 12 above the engine 1, minimizes the critical load
bearing structure (torque box 12) surrounding the engine 1, resulting in a lower probability of
failure in the event of a rotor burst event as well as provides open access to greater portions of

the engine 1 which reduce maintenance times.

[0021] To the extent not already described, the different features and structures of the various
embodiments may be used in combination with each other as desired. That one feature may
not be illustrated in all of the embodiments is not meant to be construed that it may not be, but
is done for brevity of description. Thus, the various features of the different embodiments may
be mixed and matched as desired to form new embodiments, whether or not the new
embodiments are expressly described. All combinations or permutations of features described

herein are covered by this disclosure.

[0022] This written description uses examples to disclose the invention, including the best
mode, and also to enable any person skilled in the art to practice the invention, including
making and using any devices or systems and performing any incorporated methods. The
patentable scope of the invention is defined by the claims, and may include other examples that
occur to those skilled in the art. Such other examples are intended to be within the scope of the
claims if they have structural elements that do not differ from the literal language of the claims,
or if they include equivalent structural elements with insubstantial differences from the literal

languages of the claims.
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CLAIMS
What is claimed is:

1. A pylon structure for mounting an aircraft engine to a wing, comprising: a

torque box;
a wing mount provided on an aft portion of the torque box;

a first engine mount provided on a fore portion of the torque box; and a

second engine mount provided on the aft portion of the torque box.

2. The pylon structure of claim 1 wherein the torque box comprises a skeletal

frame with stressed skins mounted to the skeletal frame.

3. The pylon structure of claim 2 wherein the skeletal frame comprises a

plurality of formers.

4. The pylon structure of claim 3 wherein the torque box has a longitudinal axis

and at least some of the formers are spaced along the longitudinal axis.

5. The pylon structure of claim 3 wherein the skeletal frame comprises a

plurality of formers connected by a plurality of stringers.

6. The pylon structure of claim 5 wherein the torque box has a longitudinal axis

and at least some of the stringers are radially offset from the longitudinal axis.

7. The pylon structure of claim 1 wherein the first engine mount comprises a

first yoke mounted to the fore end of the torque box.

8. The pylon structure of claim 7 wherein the first engine mount further

comprises gussets extending from the first yoke to the torque box.

9. The pylon structure of claim 7 wherein the second engine mount comprises a

second yoke.
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10. The pylon structure of claim 9 further comprises at least one thrust link

extending from the second yoke aft of the wing mount.

11.  The pylon structure of claim 9 wherein the wing mount comprises a front spar

mount provide on the aft end of the torque box.

12.  The pylon structure of claim 11 wherein the front spar mount comprises

multiple brackets mounted to the aft end.

13.  The pylon structure of claim 1 wherein the torque box defines an engine
controller compartment and has an opening providing access to the engine controller

compartment.

14.  The pylon structure of claim 13 further comprising a fairing covering the

opening to the engine controller compartment.

15.  The pylon structure of claim 1 further comprising a hinge line provided along

the torque box.
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