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VEHICLE SEAT

TECHNICAL FIELD

The present invention relates to a vehicle seat according to the preamble of claim 1.

TECHNICAL BACKGROUND

Vehicle seats in certain types of vehicles, such as military vehicles, must be designed
so that a person sitting in the seat is retained in the seat if the vehicle is exposed to
strong jolts due to uneven ground surface or if the vehicle overturns. In addition, the
vehicle may be exposed to very strong jolts by an explosive charge, such as a mine,
that detonates under the vehicle. When an explosive charge detonates under the
vehicle, the person sitting in the seat is exposed for a very large upward directed
force, resulting in that the person may hit the vehicles ceiling and become injured.
The vehicle can be an off-road vehicle, such as an articulated tracked vehicle which
has a front and rear vehicle portion which is controllably interconnected with a con-

troller.

The document US-A1-2010/0219667 discloses a vehicle seat with a pretensioner,
which is activated by a downward movement of the seat in the event of an explosion
or a strongly downward motion of the vehicle, such as a hard landing of a helicopter.
Thus, the entire seat moves down to activate the pretensioner. The pretensioner ac-
tuates a shoulder belt, pushing the person down and back in the seat when the belt is

stretched. Thereby resulting in a compression of the person's spine.

In certain types of vehicles it is desirable to mount several seats in a limited space,
which results in that each seat must be compact and have a low weight. It is also im-
portant that the seat does not get in the way inside the vehicle because personnel
will go in and out of the vehicle. It is also desirable that the design of the seat is sim-
ple and that the construction is reliable, since the seat has a safety function in the

vehicle seat.
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OBJECTIVE OF THE INVENTION

An object of the present invention is to provide a vehicle seat which protects a person

sitting in the seat during a mine explosion under the vehicle.

A further object of the invention is to provide a vehicle seat which has a compact

construction.

Another object of the invention is to provide a vehicle seat which has a reliable func-

tion.

SUMMARY OF THE INVENTION

The above objects are achieved with the vehicle seat according to claim 1.

The vehicle seat permits that a smaller space, above the head of a person sitting in
the seat, is needed. A lower ceiling height in the vehicle offer advantages as for in-
stance lower centre of gravity, weight and lower profile. The downward movement of
the person sitting in the seat is used to affect a hinge mechanism, which spans and
stretches the belt, which results in a simple and reliable function. The seat bottom
part of the vehicle seat and also the link mechanism can be lowered into a position
that gives the seat a very compact shape and thereby is not in the way for personnel

that will get in and out of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in the following with reference to the accompanying draw-

ings which illustrate embodiments of the invention, in which:

fig. 1 shows a perspective view of a vehicle seat with a hinge mechanism according

to a first embodiment of the present invention,

fig. 2 shows a perspective view in detail of a seat bottom part of a vehicle seat in a

lowered position,
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fig. 3 shows a perspective view in detail of the seat bottom part in a partially raised

position,

fig. 4 shows a perspective view in detail of the seat bottom part in a raised position,

fig. 5 shows a side view of a hinge mechanism according to the first embodiment in a

first position,

fig. 6 shows a side view of the hinge mechanism according to the first embodiment in

a position between the first and a second position,

fig. 7 shows a side view of the hinge mechanism according to the first embodiment in

a second position,

fig. 8 shows a side view of the hinge mechanism according to the first embodiment in

a third position,

fig. 9 shows a side view of the hinge mechanism according to the first embodiment in

a position between the first and the second position with a release mechanism,

fig. 10 shows a perspective view of the hinge mechanism according to the first em-
bodiment in a position between the first and the second position with the release

mechanism, and

fig. 11 shows a side view of a hinge mechanism in a first position according to a sec-

ond embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a vehicle seat 1 according to a first embodiment of the present inven-
tion. The vehicle seat 1 comprises a base portion 2 for mounting in a vehicle 4. The
base portion 2 is constructed of a framework 6, which with a fastener 8 is attached to

a side wall 10 of the vehicle 4. The vehicle 4 can be an off-road vehicle, such as an
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articulated tracked vehicle which has a front and rear vehicle portion which are con-
trollably interconnected with a controller. A seat bottom part 12 is arranged on the
base portion 2. The seat bottom part 12 is articulately attached to the base portion 2.
The seat bottom part 12 comprises a resilient support surface 14, which is arranged
at and supported by an at least partially around the bearing surface 14 surrounding
frame 16. The seat bottom part 12 has a top side 18 and an underside 20. The seat 1
also has a backrest 22 having a neck support 24 which is arranged at the base por-
tion 2. The backrest 22 is supported by load-bearing cords 23 which are attached to
the vehicles 4 ceiling 25.

A waist belt 26 extends between the seat bottom part’s 12 sides, which waist belt 26
is attached to a hinge mechanism 28 which is arranged on each side of the seat 1.
Thus, the waist belt 26 extends between the hinge mechanisms 28. Alternatively,
only one hinge mechanism 28 is arranged on one side of the seat 1 and the waist
belt 26 is with one end attached to the hinge mechanism 28 and with a second end
attached to the base portion 2. It is also apparent from fig. 1 that a shoulder belt 30 is
with a first end attached to the waist belt 26 and with a second end attached to the

vehicle 4.

As mentioned above, the seat bottom part 12 is articulately attached to the base por-
tion 2. From the figures 2-4 it is apparent how the seat bottom part 12 can be rotated
between a lowered position, where the seat bottom part 12 extends substantially
horizontally, and a raised position, where the seat bottom part 12 extends substan-
tially vertically. Spring devices 32 at each side of the vehicle seat 1 bias the seat bot-
tom part 12 so that the spring device 32 strives to raise the seat bottom part 12 to-
ward the substantially vertical position. In the lowered position, the seat bottom part’s
12 frame 16 is prevented to rotate downward through the load carrying cords 23,
which extend through the seat bottom part’s 12 frame 16. Thus, the load carrying
cords 23 has a length, which is adapted for the seat bottom part 12 to be in a sub-
stantially horizontal position when the seat bottom part 12 is in the lowered position.
However, there is as mentioned above a resiliency in the seat bottom part’s 12 sup-
port surface 14. In fig. 2, the seat bottom part 12 is lowered, in fig. 3, the seat bottom
part 12 is partially raised, and in fig. 4, the seat bottom part 12 is completely raised.
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The hinge mechanism 28 is arranged at the base portion 2 and is, according to the
first embodiment, rotatable between a first and a second position. The waist belt 26 is
attached to respective hinge mechanism 28 so that the waist belt’s 26 position rela-
tive to the seat bottom part 12 is changed when one on the seat bottom part 12 act-
ing force reaches a predetermined value, which force rotates the hinge mechanism
28 from the first to the second position. Such a force arises from one in the vehicle
seat 1 sitting person and if an explosive charge, such as a land mine, detonates un-

der the vehicle 4.

It is apparent in fig. 2-4, that an actuator in the form of a belt 34 extends substantially
parallel to the seat bottom part’s 12 underside 20. The belt 34 is attached to the re-
spective hinge mechanism 28 and rotates the hinge mechanism 28 to the second
position when the predetermined force acting on the seat bottom part 12 is reached.
Thus, the vehicle seat 1 will move at high speed upwards if an explosive charge
detonates under the vehicle 4. The person sitting in the seat 1 will then of the mass
inertia be pushed down in the seat bottom part 12. Since the seat bottom part’s 12
support surface 14 is resilient, the person can at the detonation sink into the seat bot-
tom part 12 to thereby, with her or his weight and the force generated, press the belt
34 downward. When the belt 34 is pressed downwardly respective hinge mechanism
28 is rotated downwardly to the second position causing the waist belt 26 also to be
pulled downwardly, so that the waist belt 26 is positioned closer to the seat bottom
part’s 12 top side 18. Thus the waist belt 26 is tightened about the person sitting in
the seat bottom part 12. The hinge mechanisms 28 are locked in the second position,
which will be described further below. At the springback of the seat bottom part 12,
the person gets a high speed and a movement upward, which upward movement is
limited by the waist belt 26. The result is that the person is protected from being
thrown out of the vehicle seat 1 and is prevented from hitting the vehicle’s 4 ceiling
25.

The figures 5 to 8 show the hinge mechanism 28 in more detail. In fig. 5, the hinge
mechanism 28 is set in the first position. The hinge mechanism 28 comprises a lock-
ing lug 38, which interacts with pawls 40, 42, 44 arranged on the hinge mechanism
28. When the hinge mechanism 28 is in the first position the locking lug 38 engages

with a first pawl 40, which prevents the hinge mechanism 28 from being rotated up-
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wardly to a substantially vertical position. The purpose of locking the hinge mecha-
nism 28 in the first position is that the waist belt 26 which is attached to the link
mechanism does not follow the seat bottom part 12 upward as the seat bottom part
12 begins to be raised. This prevents the waist belt 26 from beginning to slack, which
can be negative when the vehicle 4 is driving in rough terrain when the vehicle 4 in-

clines and if the vehicle 4 would overturn and end up upside down.

If an explosive charge is detonated under the vehicle 4 and the belt 34 thereby is
pushed down, as described above, the hinge mechanisms 28 on each side of the
seat 1 is rotated down to the second position. When the hinge mechanism 28 is in
the second position the locking lug 38 engages with a second pawl 42 arranged in
the hinge mechanism 28, which prevents the hinge mechanism 28 from rotating back
to the first position. Fig. 6 shows how the hinge mechanism 28 is rotated from the
first position and where the locking lug 38 leaves the first pawl 40. The locking lug 38
is articulated and spring loaded by a first tension spring 46. It is also apparent from
fig. 6 that the hinge mechanism 28 is spring loaded by a second tension spring 48
striving to rotate the hinge mechanism 28 toward the first position. Fig. 7 shows the
hinge mechanism 28 in the second position and where the locking lug 38 engages

the second pawl 42.

When the seat bottom part 12 is raised in the substantially vertical position, it is de-
sirable that also the hinge mechanism 28 is raised upwardly, so that the hinge
mechanisms 28 do not protrude from the seat’s 1 base portion 2 and thereby pre-
vents personnel within the vehicle 4 to pass the seat 1 and the raised seat bottom
part 12. When the seat bottom part 12 is raised upwardly, a release mechanism 50
will affect the locking lug 38, so that it is released and thereby gets out of engage-
ment with the first pawl 40, or, where appropriate, the second pawl 42. Upon release
of the locking lug 38, the second tension spring 48 will act to rotate the hinge mecha-
nism 28 to a third position, as shown in fig. 8. In the third position the locking lug 38
engages with the third pawl 44 of the hinge mechanism 28.

In figures 9 and 10, the release mechanism 50 is shown in more detail. Figure 9
shows a side view of the hinge mechanism 28 according to the first embodiment in a

position between the first and the second position in which the release mechanism
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50 is journalled on one with the hinge mechanism 28 common shaft 49 and rotatable
relative to the hinge mechanism 28. The release mechanism 50 comprises a fork 51,
as apparent in fig. 10, which shows in a perspective view the hinge mechanism 28
and the release mechanism 50. The fork 51 engages the seat bottom part’s 12 frame
16, so that the release mechanism 50 follows and is rotated by the seat bottom part
12. The release mechanism 50 comprises a cam 53 which interacts with the locking
lug 38. When the release mechanism 50 is rotated, the cam 53 will lift the locking lug
38 out of engagement with the first or second pawl 44 so that the hinge mechanism

28 can be rotated to the third position.

When the seat bottom part 12 is to be rotated from the raised position to the lowered
position the seat bottom part 12 interacts with a pull down hook 52, which is arranged
at respective hinge mechanism 28. The pull down hook 52 thereby rotates the hinge
mechanism 28 to the first position when the seat bottom part 12 is lowered from the

raised position to the lowered position.

Fig. 11 shows a second embodiment of the invention. According to this second em-
bodiment, the hinge mechanism 28' is substantially linearly displaceable between the
first and second position. In the first position a locking lug 38' engages with a first
pawl 40' of the hinge mechanism 28'. If an explosive charge is detonated under the
vehicle 4 and the belt 34 over the seat bottom part 12 thereby is pushed down, as
described above in connection with the first embodiment, the hinge mechanisms 28'
are displaced on each side of the seat 1 downward to a second position. When the
hinge mechanism 28' is in the second position the locking lug 38' engages with a
second pawl 42' arranged in the hinge mechanism 28', which prevents the hinge
mechanism 28' from being moved back to the first position. The locking lug 38' is ro-
tatable and spring loaded by a first tension spring 46'. It is also apparent that the
hinge mechanism 28' is spring loaded by a second tension spring 48' which strives to
displace the hinge mechanism 28' toward the first position. The hinge mechanism 28"
has a hole 54' for attachment of the waist belt 26 and a slot 56' for attachment of the
belt 34.

The hinge mechanism 28, 28' is in this context relating to a mechanism adjustable

between a first and a second position. The hinge mechanism 28' can also be de-
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scribed as, in the second embodiment, substantially linearly displaceable between

the first and second position.

The described embodiments can be combined together and be used simultaneously

on one and the same vehicle seat.
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CLAIMS

1. Vehicle seat comprising a base portion (2) for attachment in a vehicle (4); a seat
bottom part (12), with a top side (18) and an underside (20), which seat bottom part
(12) is attached to the base portion (2); a waist belt (26) extending between the seat
bottom part’s (12) sides, characterized in that at least one hinge mechanism (28;
28'), that is adjustable between a first and a second position is arranged at the base
portion (2) and that the waist belt (26) is attached to the hinge mechanism (28, 28'),
so that the waist belts (26) position in relation to the seat bottom part (12) changes
when one on the seat bottom part (12) acting force reaches a predetermined value,

which force leads the hinge mechanism (28; 28") from the first to the second position.

2. Seat according to claim 1, characterized in that an actuator (34) extends substan-
tially parallel with the seat bottom part’s (12) underside (20) and is attached to the at
least one hinge mechanism (28; 28"), so that the actuator (34) leads the hinge
mechanism (28; 28') to the second position when the predetermined force acting on

the seat bottom part (12) is reached.

3. Seat according to claim 2, characterized in that the actuator is a belt (34), extend-

ing along the seat bottom part’s (12) underside (20).

4. Seat according to any of the previous claims, characterized in that the seat bot-
tom part (12) comprises a resilient support surface (14), which is arranged at and
supported by an at least partially around the support surface (14) surrounding frame
(16).

5. Seat according to any of the previous claims, characterized in that the hinge
mechanism (28; 28') comprises a locking lug (38; 38') which interacts with pawls (40;
40', 42; 42"y arranged on the hinge mechanism (28; 28'), such that the locking lug
(38; 38') engages with a first pawl (40; 40') when the hinge mechanism (28; 28') is in
the first position and that the locking lug (38; 38') engages a second pawl (42; 42")

when the hinge mechanism (28; 28") is lead to the second position.



10

15

20

25

30

WO 2013/039448 10 PCT/SE2012/050969

6. Seat according to any of the preceding claims, characterized in that the hinge

mechanism (28) is rotatable between the first and the second position.

7. Seat according to claims 5 and 6, characterized in that the seat bottom part (12)
is hingeably attached to the base portion (2), so that the seat bottom part (12) can be
raised to a substantially vertical position in which the locking lug (38) engages with a

third pawl (44) on the hinge mechanism (28).

8. Seat according to claim 7, characterized in that a pull down hook (52) is arranged
at the at least one hinge mechanism (28), which pull down hook (52) interacts with
the seat bottom part (12), so that the pull down hook (52) rotates the hinge mecha-
nism (28) to the first position when the seat bottom part (12) is lowered from the sub-

stantially vertical position to a substantially horizontal position.

9. Seat according to any of claims 1 - 5, characterized in that the hinge mechanism

(28") is substantially linearly displaceable between the first and second position.

10. Seat according to any of the previous claims, characterized in that a hinge
mechanism (28; 28') is arranged on each side of the seat (1) and that the waist belt

(26) is extending between the hinge mechanisms (28; 28").

11. Seat according to any of the previous claims, characterized in that a backrest
(22) is arranged at the base portion (2), which backrest (22) is supported by the
cords (23) attached to the vehicle (4).

12. Seat according to any of the previous claims, characterized in that a shoulder
belt (30) is at a first end attached to the waist belt (26) and with a second end at-
tached to the vehicle (4).



