woO 2020/007160 A1 | NI 0000 KO0 Y RO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert J
(o wer Orgmiation 2 0 OO0 0 0 O O A0

International Bureau % (10) International Publication Number

WO 2020/007160 A1

(43) International Publication Date
09 January 2020 (09.01.2020) WIRPOIPCT

(51) International Patent Classification: (72) Inventors: GALLEGOS, David; Lindholmshamnen 36,
E05B 77/10 (2014.01) E05B 77/12 (2014.01) 417 56 Goteborg (SE). LAW HING PING, Siet-Ming;

(21) International Application Number: Lindholmshamnen 36, 417 56 Goteborg (SE).

PCT/CN2019/090252  (74) Agent: KING & WOOD MALLESONS; 20th Floor,
East Tower, World Financial Centre, No. 1 Dongsanhuan

(22) International Filing Date: Zhonglu, Chaoyang District, Beijing 100020 (CN).

06 June 2019 (06.06.2019)
(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(25) Filing Language: English

(30) Priority Data:

18181224.9 02 July 2018 (02.07.2018) EP HR. HU. ID. IL, IN, IR, IS, JO. JP. KE. KG. KI, KN. KP.
(71) Applicant: NINGBO GEELY AUTOMOBILE KR,KW,KZ,LA,LC,LK,LR, LS, LU, LY, MA, MD, ME,
RESEARCH & DEVELOPMENT CO., LTD. [CN/CN]; MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
No. 818, Binhai 2nd Road, Hangzhou Bay New District, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
Ningbo, Zhejiang 315336 (CN). SC, 8D, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(54) Title: A HOOD SAFETY SYSTEM FOR A VEHICLE

#
——
B e
-
{
't~n-q
At
R
Jant
{ i -
; . { : : )
Rl X .‘,{ L 5, %
g SN 15 g N6 16 17
Fig. 2

(57) Abstract: A hood safety system (21) for a vehicle (1) preventing a hood (2) of the vehicle (1) from being unlocked in a crash
event is disclosed, comprising a hood locking mechanism (3) and a crash safety mechanism (4) attached to a front structure (18) in
a front section (5) of the vehicle (1), the vehicle (1) extending in a longitudinal direction (Lo) and a lateral direction (La). The crash
safety mechanism (4) comprises a crash pin (9) displaceable between an inactivated state (IS) and an activated state (AS), where in
the inactivated state (IS) the crash pin (9) is disengaged from the hood locking mechanism (3), and where in the activated state (AS)
the crash pin (9) is engaging the hood locking mechanism (3) preventing the hood locking mechanism (3) from displacing the hood
(2) into the unlocked position, wherein the front section (5) of the vehicle (1) when being deformed in a crash event is configured to
mechanically displace the crash pin (9) from the inactivated state (IS) to the activated state (AS). A method and a vehicle comprising
the hood safety system are disclosed.
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A HOOD SAFETY SYSTEM FOR A VEHICLE

TECHNICAL FIELD

[0001] The present disclosure relates to a hood safety system for a vehicle preventing a
hood of the vehicle from being unlocked in a crash event, comprising a hood locking
mechanism attached to a front structure in a front section of the vehicle, where the hood
locking mechanism through manual action from a user is configured to releasing the hood
of the vehicle from a locked position to an unlocked position. The disclosure further relates
to a method for preventing the hood from being unlocked in a crash event, and a vehicle

comprising a hood safety system.

BACKGROUND

[0002] If a hood of a vehicle is being deformed in a crash event, it is a high risk that the
hood is being unintentionally opened if not being properly secured to a front section of the
vehicle. The hood is normally locked to the front section with a hood locking mechanism
that is locking the hood and preventing that the hood is unintentionally opened, for example
during driving, or opened by unauthorized persons, for example when the vehicle is parked.
The hood locking mechanism is also designed to unlock the hood for giving access to the
engine compartment or the storage compartment of the vehicle, depending on the

construction of the vehicle.

[0003] There are mainly two different systems and methods for unlocking vehicle hoods,
such as car hoods, that are used on today’s vehicles on the market. Due to safety regulations,
the systems use a two-step opening process, where the hood is opened through a double
action from a user of the vehicle. There are mainly two different systems on the market, the

single-pull hood latch system and the double-pull hood latch system.

[0004] Single-pull hood latch systems are opening a hood locking mechanism from a
locked position to an intermediate locked position through a single-pull action from the user.
When the user is pulling an opening handle arranged in the interior structure of the car, the
hood locking mechanism is opened to the intermediate locked position. To further move the

hood locking mechanism into an unlocked position, a manual action from the user is
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required, and often a safety catch arranged in connection to the hood locking mechanism at

the front section of the car must be released to open the hood.

[0005] Double-pull hood latch systems are opening the hood locking mechanism from the
locked position to the unlocked position through a double-pull action from the user. When
the user is pulling the opening handle in a first sequence, the hood locking mechanism is
opened from the locked position to the intermediate locked position. Thereafter, the
opening handle needs to be released and then pulled again in a second sequence to move
the hood locking mechanism from the intermediate locked position to the unlocked position.
With the double-pull system the user is not required to release a safety catch arranged at the
front section of the car, which simplifies the opening of the hood, and further eliminates the
need for manually opening the hood in front of the car, which many times are complicated
and risking that the user’s hands or clothes are getting soiled. The double-pull systems are
considered to provide a more simplified opening of the hood with a premium feeling
compared to the single-pull systems. However, since double-pull systems are not
constructed with a safety catch, like single-pull systems, they are considered to be less safe

in accidents or crash situations.

[0006] There is thus a need for an improved hood opening system and method for hood
latch systems where the opening system has a safety level comparable to single-pull
systems with a safety catch, where the premium feeling and convenient opening procedure

as with traditional double-pull systems used on the market today are achieved.

SUMMARY

[0007] An object of the present disclosure is to provide a hood safety system for a vehicle,
a method for preventing a hood of a vehicle from being unlocked in a crash event, and a
vehicle, where the previously mentioned problems are avoided. This object is at least partly
achieved by the features of the independent claims. The dependent claims contain further

developments of the hood safety system.

[0008] The disclosure concerns a hood safety system for a vehicle preventing a hood of
the vehicle from being unlocked in a crash event, comprising a hood locking mechanism
and a crash safety mechanism attached to a front structure in a front section of the vehicle.
The vehicle is extending in a longitudinal direction and a lateral direction. The hood

locking mechanism is through manual action from a user configured to releasing the hood
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of the vehicle from a locked position to an unlocked position. The crash safety mechanism
comprises a crash pin displaceable between an inactivated state and an activated state,
where in the inactivated state the crash pin is disengaged from the hood locking mechanism,
and where in the activated state the crash pin is engaging the hood locking mechanism
preventing the hood locking mechanism from displacing the hood into the unlocked
position. The front section of the vehicle is when being deformed in a crash event
configured to mechanically displace the crash pin from the inactivated state to the activated

state.

[0009] The hood safety system is providing a solution where the safety level of the system
is comparable to single-pull systems with a safety catch, since the crash pin is acting as an
auxiliary safety feature in the crash event. The crash pin is engaging the hood locking
mechanism and preventing the hood locking mechanism from displacing the hood into the
unlocked position through the deformation of the front section of the vehicle, where the
front section in the crash event is configured to mechanically displace the crash pin from
the inactivated state to the activated state. The crash pin is a simple and reliable
construction that is only activated in the crash event and the simple and convenient opening
procedure system can be used if desired, as well as providing the premium feeling of a
double-pull system. With the system, the use of a safety catch in the hood locking
mechanism is avoided and therefore there is no need for the user to manually release the
hood locking mechanism at the front section of the car for opening the hood. The unlocking
of the hood can with the system be established through a simple unlocking procedure,
where the unlocking of the hood easily can be achieved from inside the vehicle

compartment without the need for manual unlocking operations externally.

[0010] According to an aspect of the disclosure, the crash pin has a front part arranged to
engage the front section of the vehicle during the crash event, and a rear part arranged to
engage the hood locking mechanism in the activated state. With this construction, the crash
pin is arranged for interacting with both the front section of the vehicle and the hood
locking mechanism through the front part and the rear part of the crash pin respectively.
Since the front section of the vehicle is being deformed in the crash event, the front part of
the crash pin will interact with the front section. Through this interaction the crash pin is

mechanically displaced from the inactivated state to the activated state.

[0011] According to another aspect of the disclosure, the front part of the crash pin is

provided with a pressure plate, where the pressure plate is arranged to engage the front
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section of the vehicle during the crash event. The pressure plate is distributing the
deformation force of the front section over a larger area, securing that the crash pin is

having the desired displacement during the crash event.

[0012] According to other aspects of the disclosure, the crash pin has an elongated shape
extending in a direction along an axis, where the axis of the crash pin is extending in the
longitudinal direction of the vehicle, and the crash pin during the crash event is arranged to
translate in the longitudinal direction of the vehicle from the inactivated state to the
activated state. The elongated shape is providing a strong constructional design of the crash
pin where the crash pin can be made with a simple and robust configuration. The extension
in the longitudinal direction of the vehicle is securing the displacement of the crash pin in
the right direction during the crash event, so that the crash pin is translating in the

longitudinal direction of the vehicle from the inactivated state to the activated state.

[0013] According to a further aspect of the disclosure, the hood locking mechanism is
cooperating with a striker attached to the hood, where the hood locking mechanism
comprises a latch and a pawl. In the locked position of the hood the latch is engaging the
striker and the pawl is locking the latch, preventing the hood from being unlocked. In the
unlocked position of the hood the pawl is unlocking the latch allowing the striker from
being disengaged from the latch. The components of the hood locking mechanism is
providing a simple and reliable construction of the system, where the different parts are

used for both locking the hood and unlocking the hood.

[0014] According to an aspect of the disclosure, the pawl is provided with a pawl body
extending in the lateral direction of the vehicle, where the pawl body is provided with a
pawl opening for receiving the crash pin. The crash pin is in the activated state engaging the
pawl opening preventing the hood locking mechanism from releasing the hood to the
unlocked position. The engagement of the pawl is providing a simple and reliable
construction of the system, where the hood locking mechanism in the crash event is

preventing that the hood is displaced into the unlocked position.

[0015] According to another aspect of the disclosure, the latch is provided with a latch
body extending in the lateral direction of the vehicle, where the latch body is provided with
a latch opening for receiving the crash pin. The crash pin is in the activated state engaging
the latch opening preventing the hood locking mechanism from releasing the hood to the

unlocked position. The engagement of the latch is providing a simple and reliable
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construction of the system, where the hood locking mechanism in the crash event is

preventing that the hood is displaced into the unlocked position.

[0016] According to a further aspect of the disclosure, the striker is provided with a striker
opening for receiving the crash pin, wherein the crash pin in the activated state is engaging
the striker opening preventing that the hood is released to the unlocked position. The
engagement of the striker is providing a simple and reliable construction of the system,
where the hood locking mechanism in the crash event is preventing that the hood is

displaced into the unlocked position.

[0017] According to an aspect of the disclosure, the crash safety mechanism further
comprises a front guide part, where the front guide part is arranged for guiding the crash pin
during the crash event. The front guide part is securing that the displacement of the crash
pin during the crash event is achieved in a correct manner so that the crash pin is engaging
the hood locking mechanism and preventing that the hood locking mechanism is displacing

the hood into the unlocked position.

[0018] According to another aspect of the disclosure, the front guide part is attached to the
front structure of the vehicle in front of the hood locking mechanism, and has a tubular
shape extending in the longitudinal direction of the vehicle, where the crash pin is
extending inside the front guide part in the inactivated state and the activated state, and
where the front guide part is guiding the crash pin in the longitudinal direction when the
crash pin is displaced from the inactivated state to the activated state. The crash pin is
arranged inside the front guide part, and the tubular shape is used for guiding the crash pin
during the crash event when the front section is deformed. The tubular construction is

providing a simple and reliable design of the front guide part.

[0019] According to a further aspect of the disclosure, a front end of the front guide part is
provided with a stop plate, where the stop plate is arranged for preventing further
movement of the crash pin when the crash pin has reached the activated state, where in the
activated state the stop plate is engaging the pressure plate of the crash pin. The stop plate
is securing that the crash pin is not displaced a too long distance, which could cause a
malfunction of the system during the crash event. If for example the crash pin is moving
past the hood locking mechanism, the desired function is not achieved. The stop plate of the
front guide part is interacting with the pressure plate so that the crash pin has the correct

locking position in the crash event.



10

15

20

25

30

WO 2020/007160 PCT/CN2019/090252

[0020] According to an aspect of the disclosure, the crash safety mechanism further
comprises a rear guide part, where the rear guide part is arranged for guiding the crash pin
during the crash event. The rear guide part is securing that the displacement of the crash pin
during the crash event is achieved in a correct manner so that the crash pin is engaging the
hood locking mechanism and preventing that the hood locking mechanism is displacing the

hood into the unlocked position.

[0021] According to another aspect of the disclosure, the rear guide part is attached to the
front structure of the vehicle behind the hood locking mechanism, and has a tubular shape
extending in the longitudinal direction of the vehicle, where the crash pin in the activated
state is extending inside the rear guide part, and where the rear guide part is guiding the
crash pin in the longitudinal direction when the crash pin is displaced from the inactivated
state to the activated state. The crash pin is arranged inside the rear guide part in the
activated state, and the tubular shape is used for guiding the crash pin during the crash
event when the front section is deformed. The tubular construction is providing a simple

and reliable design of the rear guide part.

[0022] According to a further aspect of the disclosure, the hood locking mechanism is a
double pull-action hood unlocking mechanism, where the hood locking mechanism through
a manual double-pull action from the user is releasing the hood of the vehicle from the
locked position to the unlocked position. Double-pull hood latch systems are opening the
hood and the hood locking mechanism from a locked position to an unlocked position
through a double-pull action from the user, and with the double-pull system the user is not
required to release a safety catch arranged at the front section of the car which simplifies
the opening of the hood and further eliminates the need for manually opening the hood in
front of the car. The double-pull systems are providing a simple opening of the hood with a

premium feeling.

[0023] The disclosure further concerns a method for preventing a hood of a vehicle from
being unlocked in a crash event, where the vehicle comprises a hood safety system with a
hood locking mechanism and a crash safety mechanism attached to a front structure in a
front section of the vehicle, the vehicle extending in a longitudinal direction and a lateral
direction, where the hood locking mechanism through manual action from a user is
configured to releasing a hood of the vehicle from a locked position to an unlocked
position. The crash safety mechanism comprises a crash pin displaceable between an

inactivated state and an activated state, where in the inactivated state the crash pin is
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disengaged from the hood locking mechanism, and where in the activated state the crash
pin is engaging the hood locking mechanism preventing the hood locking mechanism from
displacing the hood into the unlocked position. The method is comprising the step;
mechanically displacing the crash pin from the inactivated state to the activated state

through deformation of the front section of the vehicle in a crash event.

[0024] The method is providing a safe and reliable solution where the crash pin is
mechanically displaced from the inactivated state to the activated state through deformation

of the front section of the vehicle in the crash event.

[0025] The disclosure further concerns a vehicle comprising a hood safety system as

described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The disclosure will be described in greater detail in the following, with reference

to the attached drawings, in which

[0027] Fig.1 shows schematically, in a perspective view a vehicle with a hood safety

system according to the disclosure,

[0028] Fig.2 shows schematically, in a perspective view the hood safety system with a

crash pin in an inactivated state according to the disclosure,

[0029] Fig. 3a shows schematically, in a side view the hood safety system with the crash

pin in an inactivated state according to the disclosure,

[0030] Fig. 3b shows schematically, in a side view the hood safety system with the crash
pin in an activated state with a small degree of deformation of a front section according to

the disclosure,

[0031] Fig. 3c shows schematically, in a side view the hood safety system with the crash
pin in an activated state with a high degree of deformation of the front section according to

the disclosure,

[0032] Fig.4a-c  show schematically, in perspective views the hood safety system
where the crash pin is engaging the pawl, the latch, and the striker in the activated state

according to the disclosure,
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[0033] Fig. Sa-c show schematically, in front views a hood locking mechanism in a
locked position, an intermediate locked position and in an unlocked position according to

the disclosure, and

[0034] Fig. 6 shows schematically, in a view from above a vehicle hood with

exemplified positions of the hood safety system according to the disclosure.

REFERENCE SIGNS
1:  Vehicle
2: Hood

3:  Hood locking mechanism
4:  Crash safety mechanism
5:  Front section

6: Striker

7: Latch

7a: Latch axis

8: Pawl

8a: Pawl axis

9:  Crash pin

10: Front part, crash pin

11: Rear part, crash pin
12a:Pawl body

12b: Latch body

13a:Pawl opening

13b: Latch opening

14: Striker opening

15: Pressure plate

16: Front guide part
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17: Rear guide part

18: Front structure

19: Front end

20: Stop plate

21: Hood safety system

22a: First pawl locking surface
22b: Second pawl locking surface
23: Opening handle

24: Bowden cable

25: Inner deformation surface
26: Crash pin body

27: Spring arrangement

DETAILED DESCRIPTION

[0035] Various aspects of the disclosure will hereinafter be described in conjunction with
the appended drawings to illustrate and not to limit the disclosure, wherein like
designations denote like elements, and variations of the described aspects are not restricted
to the specifically shown embodiments, but are applicable on other variations of the

disclosure.

[0036] Figure 1 schematically shows in a perspective view a vehicle 1 with a hood safety
system 21 according to the disclosure, where the hood safety system 21 is preventing a
hood 2 of a vehicle 1 from being unlocked in a crash event. If for example the hood 2 or a
front section 5 of the vehicle 1 is being deformed in the crash event, it is a high risk that the
hood 2 is being unintentionally opened if not being properly secured to the front section 5,

which may cause injuries to persons or damage to objects.

[0037] As shown in figures 1 and 2, the vehicle 1 is having an extension in a longitudinal
direction Lo and a lateral direction La, and the hood safety system 21 comprises a hood
locking mechanism 3 and a crash safety mechanism 4. The hood locking mechanism 3 and

the crash safety mechanism 4 are attached to a front structure 18, such as a front frame
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structure or similar structural configuration, in the front section 5 of the vehicle 1. The hood
locking mechanism 3 and the safety mechanism 4 are configured to cooperate with each
other to prevent that the hood locking mechanism 3 is unlocked in the crash event, which

may lead to unintentional opening of the hood 2, as will be further described below.

[0038] The hood 2 is normally locked to the front section 5 with the hood locking
mechanism 3, and the hood locking mechanism 3 is preventing that the hood 2 is
unintentionally displaced from a locked position to an unlocked position, for example when
the vehicle 1 is moving, or preventing that the hood 2 is opened by unauthorized persons
when the vehicle 1 is in a standstill position or being parked. In figure 1, the hood 2 is in
the locked position. With an unlocked position of the hood 2 is meant a position where the
hood 2 is not in engagement with the hood locking mechanism 3, and where the hood 2 is
free to be moved in relation to the front structure 18. The hood locking mechanism 3 is also
designed to unlock the hood 2 for giving access to an engine compartment or similar
structure of the vehicle. The hood locking mechanism 3 is through manual action from a
user configured to releasing the hood 2 of the vehicle 1 from the locked hood position to
the unlocked hood position, and the hood locking mechanism 3 is then displaced from a
locked position P1 to an unlocked position P3. In the locked position P1 of the hood
locking mechanism 3, the hood 2 is locked to the front structure 18 and prevented from
being opened. In the unlocked position P3 of the hood locking mechanism 3, the hood 2 is
released from the front structure 18 and in the unlocked position P3 it is possible for the
user of the vehicle or another person to open the hood in order to have access to the engine

compartment.

[0039] In figures Sa-c, details of the hood locking mechanism 3 are shown in schematic
front views. In figures Sa-c, the crash pin 9 is not shown. The hood locking mechanism 3
comprises a latch 7 and a pawl 8. A striker 6 is attached to the hood 2 of the vehicle 1 and
the striker 6 is arranged to interact with the latch 7. The latch 6 may be of any suitable
construction and is following the hood 2 when the hood 2 is moved between the locked and
the unlocked positions. The latch 7 and the pawl 8 are arranged in connection to each other
in the front section 5 of the vehicle 1 and may for example be integrated in the front
structure 18 and positioned below the hood 2, as illustrated in figure 1. The latch 7 and the
pawl 8 may for example be arranged in a conventional way in a lock housing structure or
similar arrangement to form a locking unit that is attached to the front structure 18. The

latch 7 is arranged for engaging the striker 6 in the locked position P1, as shown in figure

10
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Sa, and also in an intermediate locked position P2, as shown in figure 5b, of the hood
locking mechanism 3. The hood locking mechanism 3 can be moved to the unlocked
position P3, where the striker 6 is released from the latch 7, as shown in figure 5c. In this
way the hood 2 via the striker 6 can be positioned from the locked position to the unlocked
position, when the hood locking mechanism 3 is being displaced from the locked position
P1 to the intermediate locked position P2, and further to the unlocked position P3. Since the
striker is connected to the hood 2 and also is in engagement with the hood locking
mechanism 3 in the locked position P1 and the intermediate locked position P2, also the
hood 2 is in the same way as the hood locking mechanism 3 displaced from the locked
hood position to the unlocked hood position via an intermediate locked hood position.
However, in the unlocked hood position, the striker 6 is not in engagement with the hood

locking mechanism 3.

[0040] Thus, the hood locking mechanism 3 comprises the latch 7 and the pawl 8, and the
hood locking mechanism 3 is cooperating with the striker 6 attached to the hood 2. In the
locked position P1 of the hood 2 the latch 7 is engaging the striker 6 and the pawl 8 is
locking the latch 7, preventing the hood 2 from being unlocked. In the unlocked position P3
of the hood 2 the pawl 8 is unlocking the latch 7 allowing the striker 6 to being disengaged
from the latch 7.

[0041] The hood locking mechanism 3 is a double-pull action hood unlocking mechanism,
where the hood locking mechanism 3 through a manual double-pull action from the user is
releasing the hood 2 of the vehicle 1 from the locked position P1 to the unlocked position
P3. The double-pull action unlocking mechanism is opening the hood 2 and unlocking and
the hood locking mechanism 3 from the locked position P1 via the intermediate locked
position P2 to the unlocked position P3 through the double-pull action from the user. An
opening handle 23 arranged within an interior structure of the vehicle 1 is used for
displacing the hood locking mechanism 3 into the different positions, and the opening
handle 23 is connected to the hood locking mechanism 3 with for example a Bowden cable
24, as schematically illustrated in figure 1. When the user is pulling the opening handle 23
in a first unlocking sequence, the hood locking mechanism 3 is displaced from the locked
position P1 to the intermediate locked position P2. Thereafter, the opening handle 23 needs
to be released and then pulled again by the user in a second unlocking sequence to displace
the hood locking mechanism 3 from the intermediate locked position P2 to the unlocked

position P3.

11
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[0042] The hood locking mechanism 3 is, as described above, designed to be arranged in
three different positions, where the striker 6 in the different positions is having different
engagement positions in relation to the latch 7. During unlocking, the hood locking
mechanism 3 is through the first unlocking sequence and the second unlocking sequence
moving from the locked position P1, as shown in figure 5a, to the unlocked position P3, as
shown in figure 5c. The hood locking mechanism 3 is having the intermediate locked
position P2 after the first unlocking sequence, between the locked position P1 and the
unlocked position P3 to prevent unintentional opening of the hood 2, for example if the
opening handle 23 is unintentionally activated. The three different positions are providing a
safe hood locking and unlocking system, and the hood locking mechanism 3 is displaced
from the locked position P1 to the unlocked position P3 in the two unlocking sequences as
described above. The intermediate locked position P2 is securing that the hood locking
mechanism 3 is not being displaced to the unlocked position P3 in only one step which
could cause accidents if the hood 2 is unintentionally moved to the unlocked position, for
example during driving. The intermediate locking position P2 is thus configured so that the
hood locking mechanism 3 is not displaced directly from the locked position P1 to the
unlocked position P3. In the locked position P1 the latch 7 is securing that the striker 6 is
engaged and that the hood 2 cannot be opened. In the intermediate locked position P2, the
latch 7 is still engaging the striker 6 preventing that the hood 1 is moved to the unlocked

position.

[0043] The hood safety system 21 is designed to provide a simple way for unlocking the
hood 2 of the vehicle 1, where the method for preventing the hood from being unlocked in a
crash event is convenient to the user of the vehicle 1 and fulfils the safety regulations.
According to the disclosure, the hood safety system 21 is configured as a double-pull action
unlocking mechanism. The user is with the hood locking mechanism 21 not required to
unlock the hood 2 at the front section 5 of the vehicle as for example with traditional
single-pull systems. Thus, the method is providing a convenient opening of the hood

compared to single-pull systems with the same safety level.

[0044] The latch 7 is arranged to being displaced when the hood locking mechanism 3 is
moving from the locked position P1, as shown in figure 5a, to the intermediate locked
position P2, as shown in figure 5b, and further displaced when the hood locking mechanism
3 is moving from the intermediate locked position P2 to the unlocked position P3, as shown

in figure Sc. In the locked position P1 and the intermediate locked position P2, the latch 7 is

12
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in locking engagement with the striker 6, and in the unlocked position P3 the latch 7 is
disengaged from the striker 6. The latch 7 is configured so that it can pivot or rotate around
a latch axis 7a between the different positions. The latch axis 7a may for example be
attached to the lock housing structure and the latch 7 is rotatably arranged around the latch

axis 7a in relation to the lock housing structure.

[0045] As shown in figures Sa-c, the pawl 8 is arranged to interact with the latch 7 in the
locked position P1 and the intermediate locked position P2. The pawl 8 is in the
embodiment shown arranged with a first pawl locking surface 22a that is in engagement
with the latch 7 in the locked position P1, and a second pawl locking surface 22b that is in
engagement with the latch 7 in and the intermediate locked position P2. The a first pawl
locking surface 22a and the second pawl locking surface 22b are preventing that the latch 7
can rotate around the latch axis 7a in the respective positions. The pawl 8 is configured so
that it can rotate around a pawl axis 8a when the hood locking mechanism 3 is being
displaced between the locked position P1 and the intermediate locked position P2, and
when the hood locking mechanism 3 is being displaced between the intermediate locked
position P2 and the unlocked position P3. In the unlocked position P3, both the first pawl
locking surface 22a and the second pawl locking surface 22b are disengaged from the latch
7. The first pawl locking surface 22a and the second pawl locking surface 22b may be
arranged on suitable parts of the pawl 8 and are designed to interact with the latch 7 so that
the latch 7 cannot move when the pawl 8 is in engagement with the latch 7. The pawl axis
8a may for example be attached to the lock housing structure and the pawl 8 is rotatably
arranged around the pawl axis 8a in relation to the lock housing structure. The pawl 8 can
be connected to the opening handle 23 through the Bowden cable 24, which opening handle
23 when being activated in the unlocking sequences is moving the pawl 8 and the hood
locking mechanism 3 from the locked position P1 to the intermediate locked position P2
and further to the unlocked position P3. The unlocking sequences are as described above
manually initiated by the user of the vehicle 1 through a pulling action of the opening

handle 23.

[0046] The latch 7 may be provided with a repositioning arrangement to move the latch 7
into the different positions when the hood locking mechanism 3 is being displaced from the
locked position P1 to the unlocked position P3 via the intermediate locked position P2.
When the pawl 8 in the first unlocking sequence is being displaced in relation to the latch 7,

the latch 7 is being moved from the position shown in figure 5a to the position shown in
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figure 5b through the repositioning arrangement. When the pawl 8 in the second unlocking
sequence is being disengaged from the latch 7, the latch 7 is being moved from the position
shown in figure 5b to the position shown in figure Sc through the repositioning arrangement.
A compression spring, an extension spring, a torsion spring, or other suitable mechanism

may be used as the repositioning arrangement for the latch 7.

[0047] To close the hood 2 when the hood is in the unlocked position, the hood 2 is
manually displaced by the user in a closing direction of the hood 2, which normally is in a
downwards direction. When displacing the hood 2 in the closing direction, the striker 6 is
engaging the latch 7 so that the hood locking mechanism 3 is moving from the unlocked
position P3 via the intermediate locked position P2 to the locked position P1. The closing
of the hood is in this way a mechanical operation without the need for electric power.
However, it may be possible depending on the design of the vehicle to have, instead of the
manual closing of the hood 1, an electric actuator that is moving the hood 1 in the closing

direction.

[0048] The pawl 8 may be provided with a return arrangement to move the pawl 8 from
the position shown in figure Sc to the position shown in figure 5a when the hood locking
mechanism 3 is being displaced from the unlocked position P3 to the locked position P1. A
compression spring, an extension spring, a torsion spring, or other suitable mechanism may

be used as the return arrangement for the pawl 8.

[0049] The crash safety mechanism 4 comprises a crash pin 9, and the crash pin 9 is
displaceable between an inactivated state IS and an activated state AS. In the inactivated
state IS the crash pin 9 is disengaged from the hood locking mechanism 3. Under normal
circumstances, such as when the vehicle is moving or is in a standstill position, the crash
pin 9 is in the inactivated state IS. In the inactivated state IS the crash pin 9 is not
interfering with the normal functionality of the hood locking mechanism 3 and the hood 2.
In the inactivated state IS, the hood locking mechanism 3 can be displaced from the locked
position P1 to the intermediate locked position P2, and further to the unlocked position P3,
where the hood 2 can be opened. In the inactivated state IS it is also possible to close the
hood 2, which closing of the hood 2 is displacing the hood locking mechanism 3 from the
unlocked position P3 to the locked position P1.

[0050] In the activated state AS the crash pin 9 is engaging the hood locking mechanism 3

and preventing the hood locking mechanism 3 from displacing the hood 2 into the unlocked
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position. The crash pin 9 is thus configured to, in the activated state, to interact with the
hood locking mechanism 3 and through the interaction with the hood locking mechanism 3

prevent that the hood 2 is opened.

[0051] The front section 5 of the vehicle 1 is when being deformed in a crash event
configured to mechanically displace the crash pin 9 from the inactivated state IS to the
activated state AS. During the deformation of the front section 5 of the vehicle 1 in the
crash event, the front section 5 in normal frontal collision situations or crash events is
pushed rearwards in relation to the vehicle body construction in at least a direction along
the longitudinal direction Lo of the vehicle 1. The deformation force on the front section 5
is used for mechanically displacing the crash pin 9 from the inactivated state IS to the

activated state AS.

[0052] As shown in the figures, the crash pin 9 has an elongated shape extending in a
direction along an axis X, where the axis X of the crash pin 9 is extending in the
longitudinal direction Lo of the vehicle 1. The crash pin 9 has a front part 10 arranged to
engage the front section 5 of the vehicle 1 during the crash event. The crash pin 9 is
arranged in connection to a constructional part of the front structure 18 of the front section
5, as shown in figure 3a. In figure 3a there is no deformation on the front structure 18.
When the front section 5 has no deformation the crash pin 9 of the hood safety system 21 is
in the inactivated state IS, where the crash pin 9 is disengaged from the hood locking
mechanism 3. The constructional part of the front section 18 may for example be a beam or
similar deformation element designed to be deformed in the crash event when absorbing
energy from the crash forces exerted on the front section 5 of the vehicle 1. The crash pin 9
may when there is no deformation on the front structure 18 be arranged so that there is a
gap between the front part 10 of the crash pin 9 and an inner deformation surface 25 of the
front structure 18, as shown in figure 3a. The front part 10 may as an alternative be
arranged in direct contact with the inner deformation surface 25 of the front structure 18.
The inner deformation surface 25 may be arranged as a section of the front structure 5 of
the vehicle 1 that is part of the front structure 18, and configured to being deformed in the
crash event. The inner deformation surface 25 may for example be a beam structure, a sheet
structure or other structure that is engaging the crash pin 9 in the crash event. In figure 3a,
the front structure 18 is schematically shown as a part of the front section 5, and during the
crash event the inner deformation surface 25 of the front structure 18 will be deformed

rearwards in the longitudinal direction as illustrated with the arrow in figure 3a.
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[0053] The crash pin has an elongated body 26 and the front part 10 of the crash pin 9 is
as shown in figure 3a provided with a pressure plate 15. The pressure plate 15 is arranged
to engage the front section 5 of the vehicle 1 during the crash event, and the pressure plate
15 is configured to interact with the inner deformation surface 25 of the front structure 18
during the crash event. The pressure plate 15 is attached to the front part 10 and has a larger
area than the body 26 of the crash pin 9 in a front view of the vehicle 1 to distribute the
forces exerted on the crash pin 9 in the crash event, as shown in figure 2. In the
embodiment shown in figure 2 the pressure plate 15 has a square shape, but in alternative
embodiments the pressure plate 15 may have any suitable regular or irregular shape
depending on the construction of the crash pin 9 and the front section 5 of the vehicle 1,
such as for example circular, oval, rectangular, or triangular shapes. The body 26 of the
crash pin 9 has in the embodiment shown in figure 2 a circular cross-sectional shape, and
the crash pin 9 may be of a solid construction or alternatively of a hollow construction. In
alternative embodiments, the body 26 of the crash pin 9 may have any suitable regular or
irregular shape depending on the construction of the crash pin 9, such as for example oval,
square, rectangular, or triangular shapes. The crash pin 9 with the pressure plate 15 can be
made of any suitable material, such as for example metals, plastic materials, composite
materials or combinations of different materials. The crash pin 9 with the pressure plate 15

can be manufactured in one single piece of material or assembled from two or more parts.

[0054] During the crash event the crash pin 9 is arranged to translate in the longitudinal
direction Lo of the vehicle 1 from the inactivated state IS to the activated state AS. As
shown in figures 3a-c, a rear part 11 of the crash pin 9 is arranged to engage the hood
locking mechanism 3 in the activated state AS. The function of the crash pin 9, and the
interaction between the crash pin 9 and the hood locking mechanism 3 will be described

more in detail below.

[0055] The pawl 8 is provided with a pawl body 12a, and as shown in the embodiment in
figures Sa-c the pawl body 12a has a flat configuration with an extension in the lateral
direction La of the vehicle 1. The pawl body 12a is provided with a pawl opening 13a
extending through the pawl body 12a for receiving the crash pin 9 in the crash event, and in
the activated state AS the crash pin 9 is engaging the pawl opening 13a. Through the
engagement between the crash pin 9 and the pawl opening 13a the hood locking mechanism
3 is prevented from releasing the hood 2 to the unlocked position. In the activated state AS,

the crash pin 9 is when engaging the pawl opening 13a blocking the movement of the pawl
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8 so that the pawl 8 is preventing the latch 7 from being displaced. The pawl opening 13a
may have a circular shape or other suitable shape depending on the design of the crash

safety mechanism.

[0056] The crash safety mechanism 4 further comprises a front guide part 16, and the
front guide part 16 is arranged for guiding the crash pin 9 during the crash event. The front
guide part 16 is attached to the front structure 18 of the vehicle 1 in front of the hood
locking mechanism 3, and has a tubular or tubular-like shape extending in the longitudinal
direction Lo of the vehicle 1. The crash pin 9 is extending inside the front guide part 16 in
the inactivated state IS and the activated state AS, and the front guide part 16 is guiding the
crash pin 9 in the longitudinal direction Lo when the crash pin 9 is displaced from the
inactivated state IS to the activated state AS. In this way the displacement of the crash pin
in the longitudinal direction between the inactivated state IS and the activated state AS is
steered and controlled by the front guide part 16. Thus, in the inactivated state IS the crash
pin 9 is positioned inside the front guide part 16 and when the inner deformation surface 25
of the front structure 18 is deformed the crash pin 9 is being displaced from the inactivated
state IS to the activated state AS inside the front guide part 16. During the deformation, the
crash pin 9 is moving in a direction backwards and the front guide part 16 is ensuring that
the crash pin 9 is securely held in the right position during the deformation and

displacement process.

[0057] The front guide part 16 is securing that the displacement of the crash pin 9 during
the crash event is guided so that the crash pin 9 is engaging the hood locking mechanism 3
and preventing that the hood locking mechanism 3 is displacing the hood 2 into the
unlocked position P3. The crash pin 9 is arranged inside the front guide part 16, and the
tubular or tubular-like shape is used for guiding the crash pin during the crash event when
the front section is deformed. The tubular construction is providing a simple and reliable
design of the front guide part 16 that is cooperating with the circular cross-sectional shape
of the body 26 of the crash pin 9. If the body 26 of the crash pin 9 is having other
cross-sectional shapes than circular, the front guide part 16 may instead of the tubular shape

have an inner shape that is matching the crash pin 9.

[0058] A front end 19 of the front guide part 16 is provided with a stop plate 20. The stop
plate 20 is arranged for preventing further movement of the crash pin 9 when the crash pin
9 has reached the activated state AS and when the inner deformation surface 25 of the front

structure 18 has a high degree of deformation, as shown in figure 3c. In the activated state
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AS, the stop plate 20 is engaging the pressure plate 15 of the crash pin 9. The stop plate 20
is securing that the crash pin 9 is not displaced a too long distance where the crash pin 9 is
no longer engaging the hood locking mechanism 3, which could cause a malfunction of the
system during the crash event. If for example the crash pin 9 is moving past the hood
locking mechanism 3, the desired function is not achieved. The stop plate 20 of the front
guide part 16 is interacting with the pressure plate 15 so that the crash pin 9 has the correct

locking position in the crash event.

[0059] The crash safety mechanism 4 further comprises a rear guide part 17, and the rear
guide part 17 is arranged for guiding the crash pin 9 during the crash event. The rear guide
part 17 is securing that the displacement of the crash pin 9 during the crash event is
achieved in a correct manner so that the crash pin 9 is engaging the hood locking
mechanism 3 and preventing that the hood locking mechanism 3 is displacing the hood 2

into the unlocked position.

[0060] The rear guide part 17 is attached to the front structure 18 of the vehicle 1 behind
the hood locking mechanism 3, and has a tubular or tubular-like shape extending in the
longitudinal direction Lo of the vehicle 1. The crash pin 9 is in the activated state AS
extending inside the rear guide part 17, and the rear guide part 17 is guiding the crash pin 9
in the longitudinal direction Lo when the crash pin 9 is displaced from the inactivated state
IS to the activated state AS. Thus, when the inner deformation surface 25 of the front
structure 18 is deformed, the crash pin 9 is being displaced from the inactivated state IS to
the activated state AS, and when the rear part 11 of the crash pin 9 has engaged the pawl
opening 13a, as shown in figure 4a, the crash pin 9 is further moving into the rear guide
part 17. The rear guide part 17 is in this way ensuring that the crash pin 9 is securely held in
place during the deformation process. The crash pin 9 is arranged inside the rear guide part
17 in the activated state, as shown in figures 3b and 3c, and the tubular or tubular-like shape
is used for guiding the crash pin 9 during the crash event when the front section 5 is
deformed. The tubular construction is providing a simple and reliable design of the rear
guide part 17 that is cooperating with the circular cross-sectional shape of the body 26 of
the crash pin 9. If the body 26 of the crash pin 9 is having other cross-sectional shapes than
circular, the rear guide part 17 may instead of the tubular shape have an internal shape that

is matching the crash pin 9.

[0061] When the front section 5 of the vehicle 1 is deformed in the crash event, the inner

deformation surface 25 of the front structure 18 is through the deformation pushed in a
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direction backwards. In figure 3a the front structure 18 is in a non-deformed state with the
crash pin 9 in the inactivated state IS, where the crash pin 9 is disengaged from the hood
locking mechanism 3. In figures 3b and 3c the front structure 18 is in a deformed state with
the crash pin 9 in the activated state, where the crash pin 9 is in engagement with the hood
locking mechanism 3. In figure 3b the front structure 18 has a small degree of deformation,
and in figure 3c the front structure 18 has a high degree of deformation. During the crash
event, the whole front structure 18 of the vehicle 1 may be deformed and displaced in a
direction backwards due to the forces acting on the front section 5 of the vehicle 1. This
may lead to a displacement also of the hood locking mechanism 3, the crash safety
mechanism 4, since they are connected to the front structure 18. Also the hood 2 and the
striker 6 may be displaced during the crash event. Thus, in figures 3b and 3c, the relative
displacement of the inner deformation surface 25 of the front structure 18 in relation to the

hood locking mechanism 3, the crash safety mechanism 4, and the striker 6 is shown.

[0062] The deformed state with a small degree of deformation of the front structure 18, as
shown in figure 3b, may occur after the crash event if the deformation forces are leading to
a smaller deformation of the front structure 18. The crash pin 9 will with the small degree
of deformation of the front structure 18 only be displaced a shorter distance into the pawl
opening 13a, and in this state the crash pin 9 has not been displaced the maximum possible
displacement length in the longitudinal direction Lo. However, the crash pin 9 will be in the
activated state AS, since the crash pin 9 is preventing the hood locking mechanism 3 from
displacing the hood 2 into the unlocked position. The deformed state in figure 3b could also
be an intermediate deformation state when the front structure 18 is exposed to high
deformation forces leading to a high degree of deformation, and the intermediate

deformation is then a momentary state during the deformation process.

[0063] The deformed state with a high degree of deformation of the front structure 18, as
shown in figure 3¢, may occur after the crash event if the deformation forces are leading to
a large deformation of the front structure 18. The crash pin 9 will with the high degree of
deformation of the front structure 18 be displaced the maximum possible distance into the
pawl opening 13a. The crash pin 9 will be in the activated state AS, and the crash pin 9 is
preventing the hood locking mechanism 3 from displacing the hood 2 into the unlocked
position. As further shown in figure 3c, the crash pin 9 is prevented from further

displacement in the longitudinal direction Lo, since the stop plate 20 of the front guide part
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16 is preventing further movement of the crash pin 9 since the stop plate 20 is engaging the

pressure plate 15 of the crash pin 9.

[0064] In an alternative embodiment, the latch 7 is provided with a latch body 12b having
a flat configuration with an extension in the lateral direction La of the vehicle 1, where the
latch body 12b is provided with a latch opening 13b extending through the latch body 12b
for receiving the crash pin 9, as schematically illustrated in figure 4b. In this embodiment,
the crash pin 9 in the activated state AS is engaging the latch opening 13b instead of the
pawl opening 13a. The engagement between the crash pin 9 and the latch opening 13b is in
the same way as described above in relation to the pawl opening 13a preventing the hood
locking mechanism 3 from releasing the hood 2 to the unlocked position. In this
embodiment, the crash pin 9, the front guide part 16, and the rear guide part 17, are
arranged in a position so that the crash pin 9 is engaging the latch opening 13b in the crash
event. The latch opening 13b may have a circular shape or other suitable shape depending

on the design of the crash safety mechanism.

[0065] As described above, the crash pin 9 has an elongated shape extending in a
direction along the axis X, where the axis X of the crash pin 9 is extending in the
longitudinal direction Lo of the vehicle 1. In the embodiments where the crash pin 9 is
arranged for engaging the pawl opening 13a, or alternatively the latch opening 13b, the
pawl body 12a and the latch body 12b have extensions in the lateral direction La. In these
embodiments, the striker opening 14 is arranged in a plane extending mainly in the

longitudinal direction Lo, wherein the latch 7 easily can engage the striker 6.

[0066] In a further alternative embodiment, the striker 6 is provided with a striker opening
14 for receiving the crash pin 9, as schematically illustrated in figure 4c. In the
embodiments shown in the figures, the striker 6 has a conventional loop-like or shackle-like
configuration with the striker opening 14 in a middle section of the striker 6. Other
configurations are also possible depending on the design of the striker 6. The crash pin is in
this embodiment in the activated state AS engaging the striker opening 14. The engagement
between the crash pin 9 and the striker opening 14 is in the same way as described above in
relation to the other embodiments preventing that the hood 2 is released to the unlocked
position. The striker opening 14 may have any suitable configuration adapted for receiving
the crash pin 9. In this embodiment, the crash pin 9, the front guide part 16, and the rear
guide part 17, are arranged in a position so that the crash pin 9 is engaging the striker

opening 14 in the crash event. In this embodiment, the crash pin 9 is engaging the striker
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opening 14, and the striker opening 14 is arranged in a plane extending mainly in the lateral
direction La. The pawl body 12a and the latch body 12b are therefore in this embodiment
extending in the longitudinal direction Lo, wherein the latch 7 easily can engage the striker

6.

[0067] As shown in figure 2, the crash pin 9 may further be provided with a spring
arrangement 27 to prevent that the crash pin 9 is interfering with the hood locking
mechanism 3 when there is no deformation of the front section 5. The spring arrangement
27 may for example push the crash pin 9 in a direction towards the front structure 18, and
the spring arrangement 9 is configured to be compressed when the crash pin 9 is displaced
during deformation. The spring arrangement 27 may be in the form of a conventional

compression spring arranged around a part of the body 26 of the crash pin 9.

[0068] The crash pin 9 may also be provided with a suitable locking arrangement to hold
the crash pin 9 in the activated position AS after the crash event, to prevent that the crash

pin is displaced from the activated state.

[0069] As shown in figure 6, the vehicle 1 may be provided with two cooperating hood
locking mechanisms 3. In figure 6 the hood 2 is shown in a view from above. Each hood
locking mechanism 3 is arranged with a crash pin 9, and the configuration and design of
each of the hood locking mechanisms 3 with the crash pins 9 may be the same as described
in the embodiments above. It is also possible according to the disclosure to have more than

two mechanisms.

[0070] It should be understood that the hood locking mechanism 3 may have any suitable
configuration and constructional design, and the configuration and design of the pawl, latch,
and the striker may differ from the embodiments described above and shown in the figures.
For example, the hood locking mechanism 3 may have a more compact design, where the
constructional parts are positioned in an overlapping configuration. The hood locking
mechanism 3 and the crash safety mechanism 4 may if desired be integrated in a common
structure that is attached to the front section 5 or front structure 18 of the vehicle 1. It

would be possible to use that crash pin 9 also for single-pull systems.

[0071] The parts of the hood locking mechanism 3 and the crash safety mechanism can be
made of any suitable material, such as for example metals, plastic materials, composite

materials or combinations of different materials.
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[0072] It will be appreciated that the above description is merely exemplary in nature and
is not intended to limit the present disclosure, its application or uses. While specific
examples have been described in the specification and illustrated in the drawings, it will be
understood by those of ordinary skill in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope of the
present disclosure as defined in the claims. Furthermore, modifications may be made to
adapt a particular situation or material to the teachings of the present disclosure without
departing from the essential scope thereof. Therefore, it is intended that the present
disclosure not be limited to the particular examples illustrated by the drawings and
described in the specification as the best mode presently contemplated for carrying out the
teachings of the present disclosure, but that the scope of the present disclosure will include
any embodiments falling within the foregoing description and the appended claims.
Reference signs mentioned in the claims should not be seen as limiting the extent of the
matter protected by the claims, and their sole function is to make claims easier to

understand.
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WHAT IS CLAIMED IS:

1. Ahood safety system (21) for a vehicle (1) preventing a hood (2) of the vehicle (1)
from being unlocked in a crash event, comprising a hood locking mechanism (3) and a
crash safety mechanism (4) attached to a front structure (18) in a front section (5) of the
vehicle (1), the vehicle (1) extending in a longitudinal direction (Lo) and a lateral

direction (La),

where the hood locking mechanism (3) through manual action from a user is
configured to releasing the hood (2) of the vehicle (1) from a locked position to an

unlocked position,

characterized in that the crash safety mechanism (4) comprises a crash pin (9)
displaceable between an inactivated state (IS) and an activated state (AS), where in the
inactivated state (IS) the crash pin (9) is disengaged from the hood locking mechanism
(3), and where in the activated state (AS) the crash pin (9) is engaging the hood locking
mechanism (3) preventing the hood locking mechanism (3) from displacing the hood (2)

into the unlocked position,

wherein the front section (5) of the vehicle (1) when being deformed in a crash event is
configured to mechanically displacing the crash pin (9) from the inactivated state (IS)

to the activated state (AS).
2. Ahood safety system (21) according to claim 1,

characterized in that the crash pin (9) has a front part (10) arranged to engage the front
section (5) of the vehicle (1) during the crash event, and a rear part (11) arranged to

engage the hood locking mechanism (3) in the activated state (AS).
3. Ahood safety system (21) according to claim 2,

characterized in that the front part (10) of the crash pin (9) is provided with a pressure
plate (15), where the pressure plate (15) is arranged to engage the front section (5) of

the vehicle (1) during the crash event.

4.  Ahood safety system (21) according to any of the preceding claims,

23



10

15

20

25

WO 2020/007160 PCT/CN2019/090252

characterized in that the crash pin (9) has an elongated shape extending in a direction
along an axis (X), where the axis (X) of the crash pin (9) is extending in the

longitudinal direction (Lo) of the vehicle (1).
5. Ahood safety system (21) according to any of the preceding claims,

characterized in that the crash pin (9) during the crash event is arranged to translate in
the longitudinal direction (Lo) of the vehicle (1) from the inactivated state (IS) to the

activated state (AS).
6. Ahood safety system (21) according to any of the preceding claims,

characterized in that the hood locking mechanism (3) is cooperating with a striker (6)
attached to the hood (2), where the hood locking mechanism (3) comprises a latch (7)

and a pawl (8),

where in the locked position of the hood (2) the latch (7) is engaging the striker (6) and

the pawl (8) is locking the latch (7), preventing the hood (2) from being unlocked,

and where in the unlocked position of the hood (2) the pawl (8) is unlocking the latch

(7) allowing the striker (6) from being disengaged from the latch (7).
7. Ahood safety system (21) according to of claim 6,

characterized in that the pawl (8) is provided with a pawl body (12a) extending in the
lateral direction (La) of the vehicle (1), where the pawl body (12a) is provided with a
pawl opening (13a) for receiving the crash pin (9), wherein the crash pin in the
activated state (AS) is engaging the pawl opening (13a) preventing the hood locking

mechanism (3) from releasing the hood (2) to the unlocked position.
8. Ahood safety system (21) according to claim 6 or 7,

characterized in that the latch (7) is provided with a latch body (12b) extending in the
lateral direction (La) of the vehicle (1), where the latch body (12b) is provided with a
latch opening (13b) for receiving the crash pin (9), wherein the crash pin in the
activated state (AS) is engaging the latch opening (13b) preventing the hood locking

mechanism (3) from releasing the hood (2) to the unlocked position.
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9. Ahood safety system (21) according to any of claims 6 to 8§,

characterized in that the striker (6) is provided with a striker opening (14) for receiving
the crash pin (9), wherein the crash pin in the activated state (AS) is engaging the

striker opening (14) preventing that the hood (2) is released to the unlocked position.
10. A hood safety system (21) according to any of the preceding claims,

characterized in that the crash safety mechanism (4) further comprises a front guide
part (16), where the front guide part (16) is arranged for guiding the crash pin (9)

during the crash event.
11. Ahood safety system (21) according to claim 10,

characterized in that the front guide part (16) is attached to the front structure (18) of
the vehicle (1) in front of the hood locking mechanism (3), and has a tubular shape
extending in the longitudinal direction (Lo) of the vehicle (1), where the crash pin (9)
is extending inside the front guide part (16) in the inactivated state (IS) and the
activated state (AS), and where the front guide part (16) is guiding the crash pin (9) in
the longitudinal direction (Lo) when the crash pin (9) is displaced from the inactivated

state (IS) to the activated state (AS).
12. A hood safety system (21) according to claim 3 and 10 or 11,

characterized in that a front end (19) of the front guide part (16) is provided with a stop
plate (20), where the stop plate (20) is arranged for preventing further movement of the
crash pin (9) when the crash pin (9) has reached the activated state (AS), where in the
activated state (AS) the stop plate (20) is engaging the pressure plate (15) of the crash
pin (9).

13. A hood safety system (21) according to any of the preceding claims,

characterized in that the crash safety mechanism (4) further comprises a rear guide part
(17), where the rear guide part (17) is arranged for guiding the crash pin (9) during the
crash event.

14. A hood safety system (21) according to claim 13,
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characterized in that the rear guide part (17) is attached to the front structure (18) of the
vehicle (1) behind the hood locking mechanism (3), and has a tubular shape extending
in the longitudinal direction (Lo) of the vehicle (1), where the crash pin (9) in the
activated state (AS) is extending inside the rear guide part (17), and where the rear
guide part (17) is guiding the crash pin (9) in the longitudinal direction (Lo) when the
crash pin (9) is displaced from the inactivated state (IS) to the activated state (AS).

15. A hood safety system (21) according to any of the preceding claims,

characterized in that the hood locking mechanism (3) is a double-pull action hood
unlocking mechanism, where the hood locking mechanism (3) through a manual
double-pull action from the user is releasing the hood (2) of the vehicle (1) from the

locked position to the unlocked position.

16. A method for preventing a hood (2) of a vehicle (1) from being unlocked in a crash
event, where the vehicle (1) comprises a hood safety system (21) with a hood locking
mechanism (3) and a crash safety mechanism (4) attached to a front structure (18) in a
front section (5) of the vehicle (1), the vehicle (1) extending in a longitudinal direction
(Lo) and a lateral direction (La), where the hood locking mechanism (3) through
manual action from a user is configured to releasing a hood (2) of the vehicle (1) from

a locked position to an unlocked position,

where the crash safety mechanism (4) comprises a crash pin (9) displaceable between
an inactivated state (IS) and an activated state (AS), where in the inactivated state (IS)
the crash pin (9) is disengaged from the hood locking mechanism (3), and where in the
activated state (AS) the crash pin (9) is engaging the hood locking mechanism (3)
preventing the hood locking mechanism (3) from displacing the hood (2) into the

unlocked position, the method comprising the step;

mechanically displacing the crash pin (9) from the inactivated state (IS) to the activated

state (AS) through deformation of the front section (5) of the vehicle in a crash event.

17. A vehicle comprising a hood safety system (21) according to any of claims 1-15.
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