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FIG. 1

(57) Abstract: A headrest assembly (1) for an ejection seat, comprising: a support mounting ( 2 ); and a pair of inflatable side
beams ( 3 ), each attached at one end to the support mounting and spaced apart from one another, the side beams ( 3 ) being con-
figured to be inflated from a stowed configuration to a deployed configuration in which the side beams extend from the support
panel, the side beams ( 3 ) configured to deploy through: a capturing phase, during which the side beams are partially inflated
from the stowed configuration such that they extend outwardly and upwardly from the support mounting and away from one an-
other to surround the head of an occupant of the ejection seat toward a central location with respect to the support mounting.
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Title: A headrest assembly

Description of invention

THE PRESENT INVENTION relates to a headrest assembly for an ejection

seat.

As an ejection seat initiates an eject procedure, a rocket motor or other
propulsion system causes the seat to be propelled upwardly out of the
cockpit. A parachute subsequently deploys and the ejection seat and its

occupant return to the ground safely.

Upon initiation of the ejection procedure, the sudden propulsion of the seat
out of the cockpit imparts a significant force on the occupant, tending to
cause the occupant’s head to tilt downwards towards their chest. Especially
where the occupant is female and has a small frame, the neck muscles may
not be able adequately to resist the force to maintain the head upright. As the
ejection seat subsequently exits the space of the cockpit, it enters into the
wind blast passing over the cockpit, which imparts a sudden force on the
pilot’s head toward the head rest. The helmet and any ancillary items
mounted on the helmet further increase the surface area facing the wind
blast. As a result, the head is then caused suddenly, and often violently, to be
pushed backwards into the headrest. This extent of this sudden travel of the

head can cause injuries to the occupant.

Moreover, at the point of ejection — generally occurring at a point of
emergency — the occupant might not be seated in the ejection seat in the
optimal position. For example, the occupant might be leaning forwards in the

seat, or the occupant’s head might be angled with respect to the centre of the
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seat. Such undesirable positioning of the occupant’s body or head is referred

to as being “out of position”.

It will be appreciated that if an ejection sequence is initiated when the seat
occupant is out of position, the forces imparted by the wind blast may
exacerbate the misalignment of the occupant with the seat, risking injury. In
cases where the occupant’s head is near the edge of the headrest, the
windblast force could cause the occupant’s head to move behind the plane of

the head rest, risking serious injury.

Moreover, as the seat leaves the cockpit, there is a risk that an out-of-
position occupant could strike the side of the cockpit or equipment in the
cockpit, causing injury or, at the very least, adversely affecting the ejection

path from the cockpit.

There is a need to ensure that an occupant of an ejection seat is maintained

in or near an optimal position throughout the ejection procedure .

Accordingly, the present invention provides a headrest assembly for an
ejection seat, comprising:

a support mounting; and

a pair of inflatable side beams, each attached at one end to the support
mounting and spaced apart from one another,

the side beams being configured to be inflated from a stowed
configuration to a deployed configuration in which the side beams extend from
the support panel, the side beams configured to deploy through:

a capturing phase, during which the side beams are partially inflated
from the stowed configuration such that they extend outwardly and upwardly
from the support mounting and away from one another to surround the head of
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an occupant of the ejection seat toward a central location with respect to the

support mounting.

The present invention further provides a headrest assembly and ejection seat

as claimed.

Embodiments of the present invention will now be described, by way of non-
limiting example only, with reference to the accompanying figures, in which:

FIGURE 1 illustrates a headrest assembly embodying the present invention
substantially in a stowed configuration;

FIGURE 2 illustrates the headrest assembly of Figure 1 with the side beams

extended;

FIGURES 3A — 3C illustrates a headrest assembly with the side beams and
head beam extended; and

FIGURES 4A — 4G are schematic illustrations of the deployment of a side
beam of the headrest. Figures 4A — 4C are front views of the side beam.
Figures 4E — 4G are top views of the side beam, looking along the plane of the

support structure.

Figure 1 illustrates a headrest assembly 1 for an ejection seat, embodying the
present invention. The headrest assembly 1 comprises a support mounting 2
having a front substantially planar surface. The rear (not shown) of the support
mounting 2 provides a housing in which various components of an ejection
seat may be stowed (e.g. parachute, gas supply etc). The headrest assembly
1 is attachable to an ejection seat (not shown).
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The headrest assembly 1 comprises a pair of inflatable side beams 3, which
are shown in a stowed configuration in figure 1 and in a partially inflated
configuration in figures 2 and 3A. Figures 3B and 3C show the side beams 3
substantially fully inflated.

The side beams 3 are substantially elongate and attached at one end to the
support structure 2. Preferably, the side beams comprises a fabric sheath
internally coated with silicone. The end of the side beam 3 attached to the
support structure 2 comprises an opening through which the side beam 3 may
be inflated. The side beams 3 can be inflated by a compressed gas stored on
the ejection seat or by a pyrotechnic gas generator. The side beams 3 are
attached to the support structure 2 at a distance apart from one another.

In another embodiment, instead of providing a coated sheath, the side beam
may comprise an inflatable bladder provided inside a discrete outer sheath.

During normal operation of an aircraft in which the ejection seat is installed,
the side beams 2 are stowed and not inflated (substantially as shown in figure
1). The headrest assembly 1 provides a headrest 4 for conventional use.
Headrest wings 5 are attached to either side of the headrest 4 and hinge with
respect to the headrest 4. In the stowed configuration, the side beams 3 are
stowed substantially behind the head rest wings 5. The side beams 3 may be
held in their stowed configuration using velcro webbing, which automatically
releases under the pressure of inflation of the side beams 3. When the side
beams are stowed, the headrest assembly is preferably covered with a
removable fabric cover (not shown). The fabric cover conveniently helps to
protect the assembly from damage in use, for example spillages, UV light,
tears etc. Preferably, the cover is Berry compliant.
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The side beams 3 are configured to be inflated from a stowed configuration to
a deployed configuration in which the side beams extend from the support

panel.

A triangular skirt 6 is attached to each side beam 3. One side of the skirt 6 is
attached along a part of the length of the side beam 3. The corner of the skirt 6
(opposite the side attached to the side beam 3) is secured to the support
structure 2 by means of a webbing cord 7. As the side beams 3 are inflated,
the webbing 7 is pulled taught. It will be appreciated that the combination of
the side beams 3 and skirts 6 provide a space in which an occupant’s head is

captured.

As described above, it is desirable to ensure that an occupant is brought into

the optimal position during ejection, to prevent injury.

The headrest assembly 1 of the present invention is operable to deploy
through:

(1)  a capturing phase, during which the side beams 3 are partially
inflated from the stowed configuration such that they extend outwardly and
upwardly from the support mounting 2 and away from one another to surround
the head of an occupant of the ejection seat; and

(2) aretention phase, during which the side beams 3 are fully
inflated into a deployed configuration such that they move downwardly and
toward each other to capture the head of an occupant of the ejection seat.

During the capturing phase, the side beams 3 effectively sweep and scoop
around the occupant’s head. The side beams 3 extend away from one
another, so as to surround the occupant’s head even if out of position.

Next, during the retention phase, the side beams move towards one another

once more, so as to move the occupant’s head back towards an optimal
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position in the ejection seat. At the same time, the side beams 3 move
downwardly (with respect to the plane of the support structure), capturing and
retaining the occupant’s shoulders in the seat.

The headrest assembly 1 further comprises a head beam 8, attached between
the support structure 2 and the headrest 4. The head beam 8 is inflatable from
a stowed configuration, where the headrest 4 is positioned substantially
adjacent to and parallel with the support structure 2 (Figure 2), and a deployed
configuration (Figure 3A - C), wherein the head beam 8 extends outwardly.
The bottom edge of the headrest 4 is attached to the support structure 2. As
the head beam 8 inflates, the headrest 4 is caused to rotate.

Preferably, the inflation of the head beam 8 is initiated after the inflation of the

side beams 3. In one embodiment, the delay is around 0.1 seconds.

When the ejection procedure is initiated, the side beams 3 start to inflate as
the ejection seat propulsion force increases. At this point, the propulsion force
may not yet have increased significantly in order for the occupant’s head to be
forced forward. Accordingly, the inflation of the head beam 8 is not initiated
until after the occupant’s head has moved forward. The purpose of the head
beam 8 is not to actively push the occupant’s head forward (which could cause
injury), but rather to move the headrest 8 forward to provide a support for the
occupant’s head as the seat enters the windblast. At the point the occupant’s
head enters the windblast, the occupant’s head will hit the extended headrest
4 with only minimal travel, reducing the risk of injury to the occupant.

The webbing 7 is received in apertures at the top corners of the head rest 4
and moveable therealong. Accordingly, with reference to figures 2 and 3, as
the head beam 7 is deployed, the headrest 4 travels along the webbing 7.
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As shown in figures 2 and 3A, a sacrificial restriction element, such as tear
webbing 9, is provided around a portion of the side beam 3 (not shown in
Figures 3B and 3C). The tear webbing comprises a length of webbing wherein
predetermined portions of each end are stitched together to create a loop. As
a force is applied to urge the loop apart, the stitching nearest the loop is
caused to perish. As the force is maintained or increased, the tear webbing
continues to progressively shear along the stitched section. The tear webbing
shown in figures 2 and 3A has already been torn. As will be described below,
as the side beams 3 are being inflated, the tear webbing 9 restricts and
controls the inflation of the side beam 3. The force of inflation causes the
sacrificial stitching of the tear webbing 9 to tear, removing the restriction and
allowing the side beam 3 to inflate fully. The strength of the tear webbing 9 is
selected so as to restrict inflation by a predetermined amount, to configure the
optimal inflation characteristics of the headrest assembly 1. Such features,
along with the geometry and stitching of the sheath of the side beams 3 allow
for the headrest assembly 1 to deploy through the capturing and retention
phases.

With reference to Figures 4D — 4G, the tear webbing is attached (preferably
slidably attached) to the side beam 3 at a point 10 along its length. In one
embodiment, the tear wedding 9 is slidably attached at the mid point of the
side beam 3. As will be described in more detail below, the tear webbing 9
effectively defines two sections of the side beam: 3 a first section 11 adjacent
the support mounting2 ; and a second section 12 adjacent the first section 11.
The end of the second section 12 defines the distal end of the side beam 3.

Moreover, the connection of the tear webbing 9 to the side beam 3 and
support structure 2 is selected to control the manner in which the side beam 3
inflates. Preferably, the tear webbing 9 is secured to the support structure 2 on
the outer edge of the side beam 3. In other words, the point of the side beam 3

most distant from the other side beam 3.
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Preferably, the tear webbing 9 is slidably secured to the side beam 3 on the
inner side of the side beam 3, i.e. the part of the side beam 3 facing the other

side beam 3.

Figures 4A — 4G illustrate schematically the deployment of the right hand side

beam.

Figure 4A illustrates a front schematic view of the side beam 3 when stowed,

wherein the side beam 3 is collapsed down and folded in on itself.

Upon initiation of inflation, gas is pumped into the side beam 3, passing
through the first section 11 and into the second section 12. As a result, the
second section 12 begins to inflate, and is caused to unfurl and extend to the
right, in the direction of X. See Figures 4B and 4C.

Subsequently or at the same time, the first section 11 begins to inflate, but is
restrained from fully inflating by the tear webbing 9 being anchored to the
support mounting 2. See Figures 4D and 4E.

With reference to Figure 4E, the first 11 and second 12 sections inflate to a
pressure which imparts an increasing force on the tear webbing 9. When the
force reaches a predetermined level, the stitching of the tear webbing 9 is
caused to perish. As the pressure in the first 11 and second 12 sections

increases still further, the tear webbing 9 progressively shears.

The tear webbing 9 continues to tear until the point where the side beam 3 has
fully inflated. At this point, the tear webbing 9 no longer causes a restriction. It
will noted from the schematic view in figure 4F that the distal ends of the tear
webbing are still attached to one another. Alternatively, the ends of the tear

webbing may detach from one another when the side beam 3 is fully inflated
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In one embodiment, as shown in Figures 3B & 3C, the second section 12 of
each side beam 3 is configured to extend downwardly with respect to the
longitudinal axis of the first section 11 of the side beam 3 in the deployed
configuration, to retain an occupant’s shoulders with respect to the headrest
assembly 1. Preferably, the side beams 3 apply pressure to the occupant’'s
shoulders.

When used in this specification and claims, the terms "comprises" and
"comprising" and variations thereof mean that the specified features, steps or
integers are included. The terms are not to be interpreted to exclude the
presence of other features, steps or components.

The features disclosed in the foregoing description, or the following claims, or
the accompanying drawings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method or process for
attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.
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Claims

1. A headrest assembly for an ejection seat, comprising:

a support mounting; and

a pair of inflatable side beams, each attached at one end to the support
mounting and spaced apart from one another,

the side beams being configured to be inflated from a stowed
configuration to a deployed configuration in which the side beams extend from
the support panel, the side beams configured to deploy through:

a capturing phase, during which the side beams are partially inflated
from the stowed configuration such that they extend outwardly and upwardly
from the support mounting and away from one another to surround the head of
an occupant of the ejection seat toward a central location with respect to the

support mounting.

2. A headrest assembly according to claim 1, wherein the side beams are
configured to deploy through said capturing phase into a retention phase,
during which the side beams are fully inflated into a deployed configuration
such that they have moved downwardly and toward each other to capture the

head of an occupant of the ejection seat.

3. A headrest assembly according to any preceding claim, further
comprising a headrest connected to the support mounting by an inflatable
head beam, the head beam configured to be inflated from a stowed
configuration, in which the headrest is arranged substantially adjacent the
support mounting, to a deployed configuration, causing the headrest to extend

from the support mounting.

4. A headrest assembly according to claim 3, wherein a lower part of the

headrest is hingedly connected to the support structure such that, upon
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inflation of the head beam, the headrest is angled with respect to the support

structure.

5. A headrest assembly according to any of claims 3 and 4, wherein the
initiation of inflation of the head beam occurs after the initiation of inflation of
the side beams.

6. A headrest assembly according to any preceding claim, wherein each
side beam further comprises a triangular skirt, connected on one side along a
section of the side beam, wherein the opposite corner of each skirt is tethered
to the support mounting.

7. A headrest assembly according to claim 4, wherein an upper portion of
the headrest is translatable along the tethers.

8. A headrest assembly according to any preceding claim, wherein each
side beam comprises a first section, adjacent the support structure, and a
second section, adjacent the first section, and a sacrificial restriction element
is provided at the intersection of the first and second sections.

9, A headrest assembly according to any preceding claim, wherein each
side beam comprises a first section, adjacent the support structure, and a
second section, adjacent the first section, wherein, upon inflation of the side
beam, the second section is configured to extend downwardly with respect to
the longitudinal axis of the first section to retain an occupant’s shoulders with

respect to the headrest assembly.

10. A headrest assembly according to claim 9, configured such that, when
in the deployed configuration, the side beams apply pressure to the occupant’s

shoulders.
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11. A headrest assembly according to claim 3, wherein the headrest further

includes support wings extending from either side of the headrest.

5 12. A headrest assembly according to claim 3, wherein the side beams and

head support beam are inflated from the same gas source

13.  An ejection seat comprising a headrest according to any preceding

claim.
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