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SEAT LEG ASSEMBLY FOR A PASSENGER SEAT, FRAME FOR A PASSENGER SEAT
AND PASSENGER SEAT

FIELD OF INVENTION

The present invention relates broadly to a seat leg assembly for a passenger seat, to a frame for a
passenger seat and to a passenger seat. More particularly, embodiments of the present invention
relate to the design of a seat leg assembly with improved load distribution and energy absorption
capabilities.

BACKGROUND

A standard economy-class-type passenger seat for an aircraft comprises of a seat bottom, a
reclining seat back and armrests, all supported by structural frames mounted on a laterally
spaced-apart leg assembly. The leg assembly has, amongst others, two important roles in the
structural make-up of a passenger seat, which may be summarized as:

1. To keep the seats in position along the floor.
2. To be crashworthy to absorb energy during the unlikely event of an impact.

The survivability of passengers during crash of an aircraft will depend on direct loading on the
human body, such as lumbar load, degree of impact on the head, which is commonly measured as
a Head Injury Criterion (HIC), which affects consciousness of the passenger, and passageway
that allows for passenger egression. For example, in a crash or collision scenario, a 14g
downward load and/or a 16g forward load may be experienced.

One of the most common causes of injuries experienced in an aircraft collision/crash is by
excessive initial loads caused by deceleration, for which loads the materials of the aircraft’s
underlying support structures and their ability to dissipate energy are the main factors. A leg
assembly that is too stiff may be able to prevent the seat from collapsing on itself during a crash,
keeping the occupants safe from being crushed. However, that stiffness in turn may cause
damage to the vital internal organs and spinal column of the passenger, as little energy is
attenuated or absorbed during the incident. Conversely, if the leg assembly is too flexible, it
would overly deform and fail in a crash.

In a conventional design, the seat leg assembly typically consists of a front leg, a rear leg and a
connecting member between the front and rear legs. The front and rear legs are standing on the
floor, while the connecting member is off the floor. In one proposed design, the front leg, rear leg
and connecting member are designed as an integral member as shown in US Patent No. 5522640.
FR 2 684 955 describes providing a damping member between the bottom of the front leg and a
mid-point of the rear leg for controlling deformation of the legs in case of impact. -

A need therefore exists to provide a leg assembly for a passenger seat which can provide at least
an alternative to existing leg assembly designs, and preferably with improved load distribution
and energy absorption capabilities.
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 SUMMARY

In accordance with a first aspect of the present invention, there is provided a seat leg

assembly for a passenger seat, the assembly comprising a brace member configured to extend
from a front end of a base frame of the passenger seat to a rear floor fitting; a front leg
configured to extend from a front floor fitting to the brace member and connected to the brace
member; a rear leg portion extending from a rear end of the base frame to the brace member;
and a first joint structure connecting the rear leg portion to the brace member. ‘

In accordance with a second aspect of the present invention, there is provided a frame for a
passenger seat comprising the seat leg assembly of the first aspect.

In accordance with a third aspect of the present invention, there is provided a passenger seat
comprising the seat leg assembly of the first aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

 Embodiments of the invention will be better understood and readily' apparent to one of
ordinary skill in the art from the following written descrlptlon by way of example only, and

in conjunction with the drawings, in which:

Figure 1a) shows a schematlc side view drawmg of frame for a passenger seat according to an
example embodiment.

Figure 1b) shows a schematic side view drawing of a passenger seat according to an example
embodiment. '

Fxgure 2 shows a schematlc exploded view of a seat leg assembly accordmg to an example
embodiment.

Figure 3 shows a schematic side view of a brace of the leg'assembly of Figure 3.

Figure 4 shows a schematlc side view of part of the frame structure of Figure 1 111ustrat1ng
loads dunng 1mpact or hard landmg ' '

DETAILED DESCRIPTION

Embodiments of the present invention provide a leg assembly for a passenger seat that can

~offer improved flexibility which translates to better energy dissipation amongst its structural

components.

Figure 1a) shows one embodiment of a leg assembly 100, incorporated in an embodiment of a
frame 103 for a passenger seat, in which each rear leg 101 is "split" into two parts, a lower
2
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- part'102 and an upper part 104. A brace 106 is designed such that the fower part 102 of the

rear leg 101 is "combined", i.e. integral with, the brace 106. The brace 106 is running from-
the top of front leg 108 diagonally down to the floor, i.e. to a rear mounting point 110 on the

- floor. The upper part 104 of the rear leg 101 is off the floor, and a joint 112 is formed between

the upper part 104 of the rear leg 101 and the brace 106, which in turn is in direct connection
to the rear mounting point 110 on the floor.

The example embodiment can advantageously allow better load distribution compared to a
conventional leg assembly design, by relieving high load at the flexible joint between the
upper part 104 of the rear leg 101 and the brace 106. Preferably, the improved load and
energy distribution can result in the efficiency of the leg assembly being improved. In other.
words, with the same material used, survivability of the passenger can advantageously be
improved. '

Figure 1b) shows the leg assembly 100 as part of the frame 103 and incorporated in a
passenger seat 107 according to an example embodiment. In this example, a guard 109 is
attached to the leg assembly, for example facing the aisle in a passenger aircraft. The guard
109 does not contribute significantly to the structural characteristics of the leg assembly, in
this example ernbodlment ,

With reference to Figure 2, in the example embodiment, the separation or splitting of the rear
leg 101 (Figure 1) into the upper part 104 and the lower part 102, a new load path comprising
the off floor upper part 104 and the down-to-floor lower part 102, which is integral with the
brace 106. Preferably, the joint 112 between the upper part 104 and the brace 106 is designed
such that rotation resistance is built-in with a single bolting pivot. In one embodiment, the
rotation resistance is achieved by designing mating segmented flat surfaces 114, 116 on the
upper part 104 and on the brace 106 respectively. Those surfaces 114, 116 are preferably
capable of resisting compressive loading through contact to form a coupling, when tensile
loading is applied at the bolting pivot. In this embodiment, the pivot comprises a bush 115a
received in corresponding holes in lug flanges 117, 119 on the brace 106 and in the upper part
104. ' :

Advantageously, the joint 112 design in example embodiments is capable of releasing certain

“loads, especially moments, while being capable of asserting desired counter force and

moments, to preferably ensure the integrity.of the leg assembly 100. The location of the
connecting joint 112 between the upper part 104 and the brace 106 can be varied in different
embodiments, as well as the upper part 104 and brace 106 design, to preferably achleve an
optimum load distribution in the entire leg assembly.

~ The front leg 108 is connected via a further joint 121 to the brace 106. In this embodiment,
the joint 121 cqmprises a first bush 115b received in a corresponding upper hole at the top of

the front leg 108, and corresponding holes in lug flanges e.g. 127 on the brace 106. A second

bush 115c¢ is received in corresponding lower holes at the top of the front leg 108, and retainer

plates e.g. 135. A spreader 137 extends between the bottom ends of the front leg 108 and the

brace 106 respectively, and between a seat track fitting 139 and a triple stud fitting 141, which
: 3
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are used mounting the bottom ends of the front leg 108 and the brace 106 respectively to the
floor, i.e. to keep the seat in position along the floor. Spacers 143, 145 are provided for bolt-
fitting the mounting loops 147, 149 to the base frame 408 (Figure 4).

With reference to Figure 3, the brace 106 in this example embodiment is shaped to provide

the desired mating surface 116 to the surface 114 on the upper part 104 (Figure 2), and to

provide for connecting interfaces 300, 302 to the front leg 108 and to the rear floor fitting 141
(Figure 2). The shape and section design of the brace 106 preferably also takes into
consideration the -effective load transfer, an optimum utilization of material, and space
provision for passengers. For example, the locations of the mating surface 116 and the
connecting interface 300 are preferably placed substantially at or near respective peaks 304,
306 of two curved portions 308, 310 respectively of the brace 106, making those locations
stiff, thus advantageously allowing the section 312 between the peaks 304, 306 to absorb
energy by deformation. Furthermore, the brace 106 can preferably be designed so as to reduce
the amount of raw material wasted when a machining process is used to fabricate the part.

With reference to Figure 4, the flat end surface (hidden) of the upper part 104 of the rear leg
101 is positioned along the top of the brace 106 and abutting the flat mating surface (hidden)
on the brace 106, such as to limit movement of the upper part 104 of the rear leg 101 in this
example embodiment. More particularly, the upper part 104 of the rear leg 101 is
advantageously prevented from pivoting too far clockwise or anti-clockwise.

During impact or a hard landing, the joint 112 advantageously allows the upper part 104 of

the rear leg 101 to transfer the load 400 to the brace 106. The front leg 108 advantageously .
provides a reaction or counter force 402 causing the brace 106 to flex in the region between

the upper part 104 of the rear leg 101 and the front leg 108. In the example embodiment, this

flexing is made possible by the upper part 104 of the rear leg 101 not being integral with the

brace 106, i.e. there can be flexing preferably without potential failure at the connection

between the upper part 104 of the rear leg 101 and the brace 106, if they were e.g. instead

integrally formed. The load 404 at the front 406 of the base frame 408 will typically be lower |
than the load 400, and is applied at a shorter distance from the joint 121 in this embodiment.

In this embodiment, the brace 106 is configured to extend from the front end 406 of the base
frame 408 of the passenger seat 410 to the rear floor fitting 141, and the front leg 108 is
configured to extend from the front floor fitting 139 to the brace 106 and connected to the
brace 106. The front leg 108 of the leg assembly 100 in this embodiment is designed with a
straight slant 416, followed by a straight vertical face 418, and is positioned to support the
front end of the brace 106. The front leg 108 is advantageously responsible for providing the
counter force 402 from the ground up to the brace 106, and to absorb some of the energy ,
during an emergency situation. Also indicated in Figure 4 is partial diversion of the load 400
onto the rear floor fitting 141, at numeral 420. .

In one embodiment, a seat leg assembly for a passenger seat is provided, the assembly

comprising a brace member configured to extend from a front end of a base frame of the

passenger seat to a rear floor fitting; a front leg configured to extend from a front floor fitting
' 4
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to. the brace member and connected to the brace member; a rear leg portion extending from a

~ rear end of the base frame to the brace member; and a first joint structure connecting the rear

leg portion to the brace member. The first joint structure can comprise a first axle member for
providing a first pivot point for the rear leg portion relative to the brace member. The first
joint structure can further compnse a pair of side blocks mounted on the brace member for
supporting the axle member.

In one embodiment, the joint structure can comprise mating surfaces on the rear leg portion
and the brace member respectively, for at least partially diverting a tensile loading of the rear
Ieg portion at the first pivot point through the brace element. The mating surfaces can be
substantlally flat surfaces. The mating surfaces can extend on both sides of a prolected

- location of the axle member onto the brace member.

In one embodiment, the front leg can be connected to the brace member at a position between
the front end of the base frame and the first joint structure. The front leg can be connected to
the brace member by a second joint structure. The second joint structure can comprise a
second axle member for providing a second pivot point or the front leg relative to the brace
member. The front leg can be configured for providing a counterforce to the brace element as
a result of a downward force being applied to the base frame, such that the counterforce.
facilitates flexing of the brace element in a region between the first and second joint
structures. '

In one embodiment, the brace member can comprise forward and backward curved portions
extending from an intermediate portion to which the first joint structure is connected. The
brace member can be configured such that the forward curved portion is curved upward
towards the front end of the base frame, and the backward curved portion is curved downward
towards the back floor fitting.

In one embodiment, the assembly can comprise respective pairs of the brace member, the
front leg and the rear leg portion. The brace members, front legs and rear leg portions of the
respective pairs can be configured for connecting to the base frame at opposing sides thereof.

In one embodiment, the assembly can further comprise one or more spreader elements
configured to extend between, and to be connected to, respective bottom ends of the brace
member and the front leg. Each spreader element can be configured to extend substantially
parallel to a floor surface between the front and rear floor fittings.

In one embodiment, the brace member can be configured to be connected to a triple stud
fitting as the rear floor fitting.

In one embodiment, the front leg can be configured to be connected to a seat track ﬁttmg as
the front floor fitting.

In one embodiment, the front leg can be configured with a substantially vertical face for
connection to the floor fitting, and a straight portion extending in a slanted manner between



the vertical face and the brace member. The front leg can be configured such that the straight -
portion extends in a backward slanting manner towards the brace member.

In the embodiments described, example materials for the_variohs components include, but are
not limited to one or more of Aluminum, steel, composites and polymers. ‘

It will be appreciated by a person skilled in the art that numerous variations and/or
modifications may be made to the present invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The present
embodiments - are, therefore, to be considered in all respects to be illustrative and{lnot
restrictive. ' ‘



CLAIMS
1. A seat leg assembly for a passenger seat, the assembly comprising:

a brace member configured to extend from a front end of a base frame of the passenger
seat to a rear floor fitting;

a front leg configured to extend from a front floor fitting to the brace member and
connected to the brace member with a slanted angle;

a rear leg portion extending from a rear end of the base frame to the brace member; and
a first joint structure connecting the rear leg portion to the brace member;

wherein the first joint structure comprises a first axle member for providing a first pivot point for
the rear leg portion relative to the brace member and further comprises mating surfaces on the
rear leg portion and the brace member respectively, to form a variable rotation resist joint when
rotation motion between the rear leg and the brace member reaches a desired extent and to divert
a tensile loading of the rear leg portion at the first pivot point through the brace member.

2. The assembly as claimed in claim 1, wherein the mating surfaces are substantially flat
surfaces to achieve a desired load release, and to develop rotation resistance that is increasing
during flexing between the rear leg portion and the brace member.

3. The assembly as claimed in any one of the preceding claims, wherein the mating surfaces
extend on both sides of a projected location of the first axle member onto the brace member.

4. The assembly as claimed in claim 1, wherein the first joint structure further comprises a
pair of side blocks mounted on the brace member for supporting the first axle member for the rear
leg portion.

S. The assembly as claimed in any one of the preceding claims, wherein the front leg is
connected to the brace member at a position between the front end of the base frame and the first
joint structure.

6. The assembly as claimed in claim 5, wherein the front leg is connected to the brace
member by a second joint structure.

7. The assembly as claimed in claim 6, wherein the second joint structure comprises a
second axle member for providing a second pivot point for the front leg relative to the brace
member.

8. The assembly as claimed in claims 5 or 6, wherein the front leg is configured for
providing a counterforce to the brace member as a result of a downward force being applied to

7



the base frame, such that the counterforce facilitates flexing of the brace member in a region
between the first and second joint structures.

9. The assembly as claimed in any one of the preceding claims, wherein the brace member
comprises forward and backward curved portions extending from an intermediate portion to
which the first joint structure is connected.

10. The assembly as claimed in claim 9, wherein the brace member is configured such that
the forward curved portion is curved upward towards the front end of the base frame, and the
backward curved portion is curved downward towards the back floor fitting.

11.  The assembly as claimed in any one of the preceding claims, comprising respective pairs
of the brace member, the front leg and the rear leg portion.

12.  The assembly as claimed in claim 11, wherein the brace members, front legs and rear leg
portions of the respective pairs are configured for connecting to the base frame at opposing sides
thereof.

13. The assembly as claimed in any one of the preceding claims, further comprising one or
more spreader elements configured to extend between, and to be connected to, respective bottom
ends of the brace member and the front leg.

14.  The assembly as claimed in claim 13, wherein each spreader element is configured to
extend substantially parallel to a floor surface between the front and rear floor fittings.

15.  The assembly as claimed in any one of the preceding claims, wherein the brace member is
configured to be connected to a triple stud fitting as the rear floor fitting.

16.  The assembly as claimed in any one of the preceding claims, wherein the front leg is
configured to be connected to a seat track fitting as the front floor fitting.

17.  The assembly as claimed in any one of the preceding claims, wherein the front leg is
configured with a substantially vertical face for connection to the floor fitting, and a straight
portion extending in a slanted manner between the vertical face and the brace member.

18.  The assembly as claimed in claim 17, wherein the front leg is configured such that the
straight portion extends in a backward slanting manner towards the brace member.

19. A frame for a passenger seat, the frame comprising a seat leg assembly as claimed in any
one of claims 1-18.

20. A passenger seat comprising a seat leg assembly as claimed in any one of claims 1-19.



