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(54) Title: A SACRIFICIAL HINGE FOR A SEAT FOR A VEHICLE

(57) Abstract: A sacrificial hinge (2) for a seat for a vehicle: (a) the seat comprising a seat portion (6) and a backrest portion (8); (b)
the sacriticial hinge (2) comprising: (i) first securing means (10) for securing to the seat portion (6); (ii) second securing means (12)
for securing to the backrest portion (8); (iii) pivot means (14) for enabling the first securing means (10) to pivot with respect to the
second securing means (12); (iv) deformable means (16) which is for deforming consequent upon the vehicle receiving a blast from a
mine, with the deformation enabling the first securing means (10) to move with respect to the second securing means (12); and (v)
control means (18) for controlling the movement of the first securing means (10) with respect to the second securing means (12); and
the sacrificial hinge (2) being such that: (vi) the first securing means (10) pivots with respect to the second securing means (12)
about the pivot means (14) in order to allow in use the seat portion (6) to pivot between a horizontal use position and a vertical non-
use position; (vii) the deformable means (16) deforms as a result of forces applied to the sacrificial hinge (2); (viii) the deformation
of the deformable means (16) enables the seat portion (6) to move downwardly with respect to the backrest portion (8); and (ix) the
downwards movement of the seat portion (6) with respect to the backrest portion (8) is controlled by the control means (18).
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A SACRIFICIAL HINGE FOR A SEAT FOR A VEHICLE

This invention relates to a hinge and, more especially, this invention
relates to a sacrificial hinge for a seat for a vehicle, for example a land vehide
or an aircratft.

in many areas of the‘ world, there are conflicts in which mines are
used. The mines may be purpose built mines or improvised explosive
devices. If a mine explodes underneath a land vehicle, persons seated in
seats in the vehicle often suffer injury. The injury may be from the initial biast
from the mine, and/or from forces on seats when the vehicle turns to ground
after having been blown off the ground.

Persons also suffer injuries when aircraft, for example helicopters and
aeroplanes, crash. The injuries may result from forces on the seats on which
the persons are sitting when the helicopter or aeroplane strikes the ground.

It is an aim of the present invention to reduce the above mentioned
problems.

Accordingly, in one non-limiting embodiment of the present invention

there is provided a sacrificial hinge for a seat for a vehicle:
(@) the seat comprising a seat portion and a backrest portion;

(b) the sacrificial hinge comprising:

()] first securing means for securing to the seat portion;
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(i)  second securing means for securing to the backrest

portion,;

(i)  pivot means for enabling the first securing means to pivot

with respect to the second securing means;

(iv)  deformable means which is for deforming consequent
upon the vehicle receiving a blast from a mine, with the
deformation enabling the first securing means fo move

with respect to the second securing means; and

(v)  control means for controlling the movement of the first
securing means with respect to the second securing

means; and

{c) the sacrificial hinge being such that:

(vi) the first securing means pivots with respect to the second
securing means about the pivot means in order to allow
in use the seat portion to pivot between a horizontal use

position and a vertical non-use position;

(vii) the deformable means deforms as a result of forces

applied to the sacrificial hinge;
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(viii) the deformation of the deformable means enables the
seat portion to move downwardly with respect to the

backrest portion; and

(ix) the downwards movement of the seat portion with
respect to the backrest portion is controlied by the control

means.

The sacrificial hinge of the present invention thus enables the seat
portion of the seat to move downwardly and absorb at least some of the
forces applied to the hinge, and therefore the seat, for example due to a land
vehicle having been subjected to a mine blast or to an aircraft crash landing.
This absorption of at least some of the forces may result in reduced injuries,
or injuries of reduced severity, io an occupant of the seat.

The sacrificial hinge may be one in which the deformable means is an
apertured member. Other types of deformable means may be employed.

When the deformable means is an apertured member, then the
apertured member is preferably a lattice member. Other types of épertured
members may be employed so that? for example, the apertured member may
be a honeycomb member.

The deformable means may be located in a housing.

The control means may be a hook and catch bin arrangement.

The hobk of the hook and catch pin arrangement may bé formed by an
open slot formation in the first securing means. The catch pin of the haok and

catch pin arrangement may be located in the second securing means.
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The first securing means may comprise a pair of brackets which
sandwich between them the second securing means. Other types of first |
securing means may be employed.

The second sepuring means may be a plate member. Other types of
second securing means may be employed.

The sacrificial hinge may include retention means for preventing
unwanted deformation of the deformabie means, for example from
accidentally deploying during everyday loads, for example suspension input
loads or pot hole breaking loads. The retention means may be a retention clip
or other device.

‘The present invention also extends to a seat when provided with the
sacrificial hinge.

The seat may include biasing means for biasing the sacrificial hinge to
a position in which in use the seat portion is in the vertical non-use position.
The biasing means may be a coil spring. One end of the coil spring may
locate on the cafch pin of the hook and catch pin arrangement. ther types of
biasing means may be employed.

- An embodiment of the invention will now be despribed solely by way of
example and with reference to the accompanying drawings in which:

Figure 1 is a perspective view of the sacrificial hinge on a seat for a
land vehicle;

Figure 2 is an enlarged view of the sacrificial hinge as shown in Figure
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Figure 3 shows the opposite side of the sacrificial hinge to that shown
in 'Figﬁres 1and 2;

Figure 4 shows the sacrificial hinge of Figure 1 but viewed slightly from
the rear, and with a spring located against the sacrificial hinge, and with the
sacriﬁcial hinge being in a non-deployed bondition; |

Figure 5 is a view éimilar to Figure 4 but shows the sacrificial hinge in a
deployed position; |

Figure 6 is a cross séction through the sacrificial hinge and the spring
as shown in Figure 4; and

Figure 7 is an exploded view of the sacrificial hinge and the spring as
showh in Figure 4.

Referring to the drawings, there is shown a sacrificial hinge 2 for a seat
4 for a vehicle. The seat 4 comprises a seat portion 6 and a backrest portion
8.

fhe sacrificial hinge 2 comprises first securing means 10 for securing
to the seat portion 6. The sacrificial hinge 2 also ;:omprises second securing
means 12 for securing the backrest portion 8. Pivot means 14 enables the
first securing means 10 to pivot with respect to the second securing means
12. |

The sacrificial hinge 2 includes deformable means 16 which is for
deforming consequent upon the vehicle receiving a blast from a mine, with
the deformation enabling the first securing means 10 to move with respect to

the second securing means 12.
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The sacrificial hinge 2 also comprises control means 18 for controlling
the movement of the first securing means 10 with respect to the second
securing means 12.

-The sacrificial hiAnge 2 is such that the first securing means 10 p_ivots
with respect to the second securing means 12 about the pivot means 14 in
order to allow in use the seat portion 6 to pivot beMeen a horizontal use
position and a vertical non-use position.

The sacrificial hinge 2 is also such that the deformable means 16
deforms as a resuilt of forces applied to the sacrificial hinge 2, for example as
a result of initial forces from the mine blast andfor as a result of forces
oc_:curﬁ'ng when the vehicle returns to the ground after having been blown off
the ground by the mine blast. The deformation of the deformable means 16
enables the seat portion 6 to move downwardly with respect to the backrest
portion. The downwards movement of the seat portion 6 with respect to the
backrest portion 8‘ is controlled by the control means 18.

The deformable means 16 is an apertured member in the form of a
lattice member as shown. The lattice member has a head portion 20 and
arms 22 which are formed to define apertqres 24. The deformable means 16
ié located in a housing 26. The housing 26 has apertures 28 for enabling the
housing 26 to be fixed in position.

The control means 18 is a hook and catch pin arrangement. The hook
and catch pin arrangément comprises a hook 30 which is formed by én open
slot formation in the first securing means 10. The catch pin is a catch pin 32

which is located on the second securing means 12.
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As shown in Figure 7, the first securing means 10 comprises a pair of
brackets 34, 36 which are shaped as shown. The brackets 34, 36 sandwich
between them the second securing means 12. The second securing means
12 is in the form of a plate member.

The seat 4 includes biasing means in the form of a coil spring 38. The
coil spring 38 is for biasing the seat portion 6 to a vertical non-use position.
One end of the coit spring 38 terminates in a hook 40 which locates on the
catch pin 32 as shown in Figure 6.

The seat 4 is such that the bracket 36 is sandwiched between washers
42, 44. A guide bush 46 extends through an aperture 48 in the second
secun;ng means 12. The guide bush 50 extends through an aperture 52 in a
washer 54 and through a closed slot 56 in the bracket 34.

A guide bush 58 extends through an aperture 60 in a washer 62. The
guide bush 58 then extends through a closed slot 64 in the housing 26 and
between the ends of the arms 22 to enter the guide bush 50. A locking pivot
pin member 66 extends though the coil spring 38, through an aperture 68 ina
washer 70, and into the guide bush 58.

A pin' 72 extends through an aperture 74 in the first securing means
10.

A comparison of Figure 4 and 5 shows how the deformable means 16
operates. In Figure 4, it will be seen that the pivot means 14 is at the bottom
of the closed slot 64 in the housing 26,‘ and is therefore also at the bottom of
the closed slot 56 in the bracket 34. If a véhicle containing the seat 4 with the

sacrificial hinge 2 is blown up by a mine, then the blast from the mine may
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cause forces to be applied to the sacrificial hinge 2 which will cause the
deformable means 16 to deform as shown in Figure 5. The éeat portion 6 of
the seat 4 will then move downwardly with respect to the backrest portion 8.
This will be permitted by the deformable means 16 deforming from the
condition shown in Figure 4 to the conditfon shown in ‘Figure 5 The
deformation permits the upper end 74 of the closed slot 64 and the upper end
74 of the closed slot 56 to move downwardly with respect to the pivot pin
member 66 and its associated pivot pin member 78, which both form part of
the pivot means 14. Some or all of the force on the seat 4 and therefore on
the occupant of the seat 4 is thus able to be mitigated by the controlled
defOnﬁation of the deformable means 16. Injuries may be avoided or reduced
by the deformation of the deformable means 16.

The deformable means 16 deforms under the control of the control
means 18. Thus the deformab!e‘ means 16 deforms in a controlled way to
move the seat portion 6 and its occupant downwardly, but with the
downwards movement never being free to move off in any direction because
the downwards movement is controlled and arrested by the hook and catch
pin arrangement formed by the hook 20 and the catch pin 32.

In order to stop the deformable means 16 from accidentally deploying
during everyday loads, for example suspension input loads and pot hole
breaking loads, a retention clip 80 is employed. The retention clip 80 blocks
out the deformable means 16 and thus prevents unwanted accidental
operation of the sacrificial hinge 2. The retention clip 80 still permits a rotary

motion omitting the required pivoting for the seat portion 6 to pivot from its
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horizontal use bosition to its vertical non-use position. The retention clip 80 is
designed to break by snapping at its upturned ends 82. Breaking may be at
any suitable and desired load, for example of a load of about more than
600Kg or 6g. The ends of the‘arms 22 may sit in grooves 83 on the retention
clip 80. Alternatively, the grooves 83 may be omitted.

The housing 26 contains two evacuation shoqts 84 that permit the
small parts of the broken retention clip 80 to fall away and stop the sacrificial
hinge 2 from jamming.

In the seat 4, the coil spring 38, the hook 40, the locking pivot pin
member 66, the aperture 68 and the washer 70 form part of a lift mechanism
for a bart of the seat.

The sacrificial hinge 2 may permit the deceleration and pelvis loads to
be at survivable levels during a high gravity event such as occurs as a result
of a mine blast attack on the fand vehicle, or alternatively a high gravity event
on an aircraft such for example as a helicopter crash. The sacrificial hi}nge
enables thé occupant of the seat to keep moving even after the initial event
has stopped, thus reducing the deceleration forces. Generally, the

“mechanism may give an extra 30 ~ 40mm of movement and may be desigped
to reduce pelvic and spinal deceleration to, for example, under 23g from
inputs of, for example, about 1000g to a vehicle structure, which inputs
translate to about 100g input to the seat. The extra movement that is
permitted by the sacrificial vhinge of the invention is what enables injury levels
often to be at a survivable level rather than resulting in death to the occupant

of the seat.
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The sacrificial hinge of the present invention may be light in weight by
designed to be stiff during high load events. Such a design gives minimal
deflection/movement (elastic and plastic deformation) as the deflection can

‘ detract from the sacrificial hinge working efficiently in a seat. Friction within
the entire sacrificial hinge arrangement may be minimised with fow p surface
ﬂniéhes on contacting surfaces, permitting parts to slide one against the other
without large forces being transferred from one part to the other.

Two sacrificial hinges are employed per seat, with one sacrificial hinge
being on either side of the seat. The sacrificial hinge, in addition to its
emergency fuhction, is able to act as a normal hinge during everyday use of a
seat. ;lThe sacrificial hinge thus operate with a dual function.

It is to be appreciated that the embodiment of the invention described
above with reference to the accompanying drawings has been given by way
of example only and that modifications may be effected. Thus, for example,
the deformable means 16 may be for another design of !aﬁiced formation, or it
may alternatively be another type of deformable construction such for
example as a honeycomb construction, a vertical slotted construction, a
horizontal slotted ’construction, or a foam. The deformable construction may
be made of aluminium, other metals or plastics materials. The first and
second securing means 10, 12 may be of any suitable and appropriate shape
for respective securing to the seat portion 6 of the seat 4 and the backrest
portion 8 of the seat 4. Individual components shown in the drawings are not
limited to use in their drawings and they may be used in other drawings and in

all aspects of the invention.
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A sacrificial hinge for a seat for a vehicle;

(a)

(b)

the seat comprising a seat portion and a backrest portion:

the sacrificial hinge comprising:

(i)

(i)

(i)

(iv)

v)

first securing means for securing to the seat portion,

second securing means for securing to the backrest

portion;

pivot means for enabling the first securing means to pivot

with respect to the second securing means;

deformable means which is for deforming consequent
upon the vehicle receiving a blast from a mine, with the
deformation enabling the first securing means to move

with respect to the second securing means; and

control means for controlling the movement of the first
securing means with respect to the second securing

means; and

(c) the sacrificial hinge being such that:

(vi)

the first securing means pivots with respect to the second

securing means about the pivot means in order to allow
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in use the seat portion to pivot between a horizontal use

position and a vertical non-use position,;

(viiy the deformable means deforms as a result of forces

applied to the sacrificial hinge;

(vii) the deformation of the deformable means enables the
seat portion to move downwardly with respect to the

backrest portion; and

(ix) the downwards movement of the seat portion with -
| respect to the backrest portion is controlled by the control

means.

2. A sacrificial hinge according to claim 1 in which the deformable means

is an apertured member.

3. A sacrificial hinge according to claim 2 in which the apertured member

is a lattice member.

4. A sacrificial hinge according to any one of the preceding claims in

which the deformable means is located in a housing.

5. A sacrificial hinge according to any one of the preceding claim in which

the control means is a hook and catch pin arrangement.
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6. A sacrificial hinge according to claim 5 in which the hook is formed by

an open slot formation in the first securing means.

7. A sacrificial hinge according to claim 5 or claim 6 in which the catch pin

is located on the second securing means.

8. A sacrificial hinge according to any one of the preceding claims in
which the first securing means comprises a pair of brackets which sandwich

between them the second securing means.

8. A sacrificial hinge according to any one of the preceding claims in

which the second securing means is a plate member.

10. A sacrificial hinge according to any one of the preceding claims and
including retention means for preventing unwanted deformation of the

deformable means.

11. A sacrificial hinge according to claim 10 in which the retention means

is a retention clip.

12. A seat for a vehicle, the seat being provided with a sacrificial hinge

according to any one of the preceding claims.
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