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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Japanese Pat-
ent Application No. 2010-112960, filed on May 17, 2010.
The entire disclosure of Japanese Patent Application No.
2010-112960 is hereby incorporated herein by reference.

BACKGROUND

Field of the Invention

[0002] The present invention generally relates to a ve-
hicle collision protection apparatus. More particularly, the
present invention relates to a vehicle collision protection
apparatus for restricting movement of an object present
in a space at the front of a vehicle into a vehicle occupant
space during a frontal collision

Background Information

[0003] In a typical vehicle, such as a car, truck, van,
SUV and so on, certain main components are accommo-
dated in a space under the hood at the front of a vehicle.
These main components can include, for example, the
engine, the heating and cooling system, the power steer-
ing system, the power brake system, the transmission
and so on. During a frontal collusion, at least some of
these components can be displaced backward due to the
force of impact that can also crush the vehicle front.
[0004] To improve occupant safety, the main compo-
nents should be prevented from shifting rearward into a
vehicle occupant space, such as the vehicle passenger
compartment, during a frontal collision. For example, the
Positive Temperature Coefficient (PTC) heater used for
air heating in an electric vehicle is typically a high-current
heater which produces heat through the use of high-volt-
age power. A PTC heater typically has a high-strength,
high-mass body formed by casting. The PTC heater also
has a high-current extraction unit. Accordingly, the PTC
heater and its related components should be prevented
from penetrating into the occupant space during a frontal
collision.
[0005] Japanese Unexamined Patent Application Pub-
lication No. 2005-104354 describes an attachment
bracket that is configured to prevent a high-mass body,
such as that of a PTC heater, from penetrating into the
vehicle occupant space during a collision. In particular,
the attachment bracket is configured to break during a
collision. A portion of the collision energy is expended by
this breakage, thereby reducing the large kinetic energy
of the high-mass body. DE102008015182A1 describes
an arrangement that has a rigid bar made of metal and/or
plastic for supporting an auxiliary frame at a vehicle com-
ponent such that moment is applied on the auxiliary frame
due to crash event and breaking of a fixing element i.e.
fixing screw, and is deviated downwards on a path de-

fined by the bar. The auxiliary frame is fixed at a longitu-
dinal beam of the vehicle body via a mechanical fixing
element, which breaks during exceeding of a certain im-
pact force due to crash event.

SUMMARY

[0006] However, it has been discovered that even in
the technique proposed in Japanese Unexamined Patent
Application Publication No. 2005-104354, the amount of
backward displacement of the high-mass body during a
vehicle collision is the sum of the amount of displacement
when the high-mass body is displaced backward in con-
junction with crushing during a collision at the vehicle
front, and the amount of displacement when the high-
mass body is displaced backward independently after
breakage of the attachment bracket as described above.
Accordingly, the backward displacement of the high-
mass body during collision is not significantly reduced by
this technique.
[0007] Also, increased performance and increased
functionality of vehicles have resulted in less available
space in the front-rear direction in the engine compart-
ment in vehicles equipped with an internal combustion
engine, or in the motor compartment in an electric vehicle.
Thus, there is no significant reduction of backward dis-
placement of a high-mass body during a collision in the
configuration proposed in Japanese Unexamined Patent
Application Publication No. 2005-104354, since there is
little initial available space for enabling backward dis-
placement of a high-mass body.
[0008] In addition, when the high-mass body is a high-
current heater as described above, the heater should be
placed out of easy reach in the vehicle front space. Thus,
even less options are available for enabling backward
displacement of a high-current heater.
[0009] Thus, the problems described above are diffi-
cult to avoid when backward displacement of a high-
mass body during a collision is permitted. Therefore, an
object of the present invention is to provide a vehicle
collision safety apparatus that enables a high-mass body
to rotate, for example, so as to deflect sideways in the
vehicle during a collision. The high-mass body is thereby
prevented or restricted from penetrating into the vehicle
occupant space, such as the passenger compartment.
[0010] In view of the state of the known technology, a
vehicle collision protection apparatus is proposed that
basically comprises a bracket that includes a deflecting
force generating component provided at a rear end of
the bracket. The bracket is disposed in a vehicle front
space of a vehicle and configured to extend in a front to
rear direction of the vehicle and attach a vehicle compo-
nent to a body of the vehicle. The deflecting force gen-
erating component is configured to deflect the rear end
of the bracket in a width direction of the vehicle and rotate
the bracket together with the vehicle component in the
width direction when the deflecting force generating com-
ponent impinges against a portion of the vehicle body as
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the rear end of the bracket is displaced in a rearward
direction of the vehicle due to crushing of a front end of
the vehicle during a collision at the front end of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Referring now to the attached drawings which
form a part of this original disclosure:

Figure 1 is a perspective view from above the left
side of a vehicle, such as an electric vehicle, showing
an example of the frame of the vehicle body front
that includes a collision protection apparatus accord-
ing to a disclosed embodiment;
Figure 2 is an exploded perspective view showing
an example of a vehicle body attachment structure
of a high-current heater and the collision protection
apparatus shown in Figure 1;
Figure 3 is a perspective view showing the vehicle
body attachment bracket and the high-current heater
in Figure 2;
Figure 4 is a side view showing the vehicle body
attachment bracket and the high-current heater in
Figure 2;
Figure 5 is a perspective view showing the vehicle
body attachment bracket in Figure 4;
Figure 6 is a perspective view showing the high-cur-
rent heater receiving member in Figure 4;
Figure 7A is a simplified top plan view of an exem-
plary state of the collision protection apparatus as
shown in Figures 1 and 2 prior to a frontal collision
of the vehicle;
Figure 7B is a simplified side elevational view of the
exemplary state of the collision protection apparatus
prior to a frontal collision of the vehicle;
Figure 8A is a simplified top plan view showing an
exemplary state of the collision protection apparatus
during the first-half of a collision period after a frontal
collision of the vehicle has occurred;
Figure 8B is a simplified side elevational view show-
ing the exemplary state of the collision protection
apparatus during the first-half of the collision period;
Figure 9A is a simplified top plan view showing an
exemplary state of the collision protection apparatus
during a second-half of the collision period;
Figure 9B is a simplified side elevational view show-
ing the exemplary state of the collision protection
apparatus during the second-half of the collision pe-
riod;
Figure 10A is a bottom plan view showing an exem-
plary state of the collision protection apparatus prior
to the frontal collision of the vehicle;
Figure 10B is a bottom plan view showing an exem-
plary state of the collision protection apparatus at
the start of the frontal collision; and
Figure 10C is a bottom view showing an exemplary
state of the collision protection apparatus during the
first-half of the collision period.

DETAILED DESCRIPTION OF EMBODIMENTS

[0012] Selected embodiments will now be explained
with reference to the drawings. It will be apparent to those
skilled in the art from this disclosure that the following
descriptions of the embodiments are provided for illus-
tration only and not for the purpose of limiting the inven-
tion as defined by the appended claims and their equiv-
alents.
[0013] Figure 1 is a perspective view taken from above
the left side of a vehicle showing a portion of the frame
of the vehicle body front of the vehicle that is provided
with a collision protection apparatus according to a dis-
closed embodiment. In this example, the vehicle can be
an electric vehicle or a hybrid vehicle, such as a car,
truck, van, SUV and so on. A vehicle front space can be
defined by a dash lower panel 1, a left front side member
2, a right front side member which is on the opposite side
and not shown, and a front grille also not shown. Thus,
the dash lower panel 1, the left front side member 2, the
right front side member and the front grille define a motor
compartment 3 as shown.
[0014] A front cross member 4 and a rear cross mem-
ber 5 couple the left and right front side members to each
other are provided in the lower region in the motor com-
partment 3. An electric motor, an inverter, a motor con-
troller, a DC-DC converter, and other main components
that are not shown can be attached to the front and rear
cross members 4 and 5 and housed in the motor com-
partment 3.
[0015] As shown in Figure 1 and in more detail in Figure
2, a PTC heater or other high-current heater 11 (e.g., a
vehicle component) used for air warming in the electric
vehicle can also be housed in the motor compartment 3.
The high-current heater 11 produces heat through, for
example, the use of high-voltage power, and can include
a high-strength, high-mass body formed by casting as
understood in the art. The high-current heater 11 in this
example also has a high-current extraction unit 11a that
extends from the rear end of the high-current heater 11
as viewed in the vehicle front-rear direction. Also, the
high-current heater 11 in this example is attached to the
front and rear cross members 4 and 5 via a bracket 12,
such that the high-current heater 11 is attached in a po-
sition beside the left front side member 2 as shown in
Figure 1 and discussed below. As discussed herein, the
collision protection apparatus is configured to prevent or
at least restrict the high-current heater 11 from penetrat-
ing into an occupant space (e.g., a vehicle passenger
compartment) which is partitioned from the motor com-
partment 3 by the dash lower panel 1 during a frontal
collision of the vehicle. Further details of the front and
rear cross members 4 and 5, the high-current heater 11
and the bracket 12 will now be discussed with regard to
Figures 2-4.
[0016] As illustrated, pins 13a, 13b, 13c and 13d ex-
tend the top surface of the high-current heater 11 and
can be used to couple the high-current heater 11 to the
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bracket 12. The bracket 12 includes a plate-shaped main
body 12a having a portion which extends into a gap be-
tween the left front side member 2 and the high-current
heater 11. As is apparent from Figure 5 showing the
bracket 12 alone, the bracket 12 also includes an angle
plate 12b which extends from the top edge of the plate-
shaped main body 12a so as to hang over the top surface
of the high-current heater 11. The angle plate 12b further
defines through-holes 14a, 14b, 14c, 14d that receive
the pins 13a, 13b, 13c, 13d, respectively, that extend
from the top surface of the high-current heater 11.
[0017] The high-current heater 11 is assembled with
the bracket 12 in preliminary fashion as shown in FIGS.
3 and 4 by placing the pins 13a, 13b, 13c and 13d through
the corresponding through-holes 14a, 14b, 14c and 14d,
respectively, of the angle plate 12b. The distal ends of
the pins 13a, 13b, 13c and 13d can be retained in the
through-holes 14a, 14b, 14c and 14d by any type of suit-
able fastener, such as nuts that thread onto the distal
ends of the pins 13a, 13b, 13c and 13d as shown in Figure
5.
[0018] The angle plate 12b of the bracket 12 further
defines open elongated holes 15a, 15b, 15c and 15d
which are open at both edges of the angle plate 12b in
the vehicle front-rear direction. In this example, each of
the open elongated holes 15c and 15d are longer than
each of the open elongated holes 15a and 15b. Pins 4c
and 4d for engaging with the open elongated holes 15c
and 15d, respectively, extend from the cross member 4.
Also, pins 5a and 5b for engaging with the open elongated
holes 15a and 15b, respectively, extend from the cross
member 5.
[0019] When the preliminary assembly of the high-cur-
rent heater 11 and the bracket 12 are assembled to the
front and rear cross members 4 and 5, the pins 5a and
5b on the cross member 5 engage the open elongated
holes 15a and 15b, respectively, of the angle plate 12b.
Also, the pins 4c and 4d on the cross member 4 engage
the open elongated holes 15c and 15d, respectively, of
the angle plate 12b. The distal ends of the pins 4c and
4d on the cross member 4 can be secured to the open
elongated holes 15c and 15d, respectively, by any type
of suitable fastener, such as nuts that thread onto the
distal ends of the pins 4c and 4d. Similarly, the distal
ends of the pins 5a and 5b on the cross member 5 can
be secured to the open elongated holes 15a and 15b,
respectively, by any type of suitable fastener, such as
nuts that thread onto the distal ends of the pins 5a and
5b. Accordingly, the bracket 12 is attached to a vehicle
body member other than the front side member 2. In this
case, the bracket 12 is attached to the cross members 4
and 5.
[0020] In addition, notches 16a and 16b are formed in
the angle plate 12b that create fragile parts in the angle
plate 12b to reduce the strength with which the high-cur-
rent heater 11 is attached to the bracket 12. For example,
the notch 16a functions as a strength-reducing fragile
part for the attachment of the high-current heater 11 by

the mating of the pins 5a and 5b and the open elongated
holes 15a and 15b. Similarly, the notch 16b functions as
a strength-reducing fragile part for the attachment of the
high-current heater 11 by the mating of the pins 4c and
4d and the open elongated holes 15c and 15d. The
strength of each notch 16a and 16b is set so that the
notches 16a and 16b can be broken by an inertial force
of the high-current heater 11 or an impact force that is
generated in conjunction with crushing the front end of
the vehicle during a collision at the vehicle front, such as
at the motor compartment 3. Accordingly, the braking of
the notches 16a and 16b enables the high-current heater
11 to drop out from the bracket 12 during a collision as
discussed in more detail below.
[0021] The plate-shaped main body 12a of the bracket
12 further includes a curved part 17 which curves in the
direction away from the left front side member 2 so as to
surround or at least partially surround the high-current
extraction unit 11a of the high-current heater 11. The
curved part 17 can thus function, at least in part, as a
deflecting force generating part which can deflect the rear
end (e.g., curved part 17) of the bracket 12 toward the
inside in the vehicle width direction and rotate the bracket
12 together with the high-current heater 11 in the corre-
sponding direction about the vehicle body attachment
part when the rear end (curved part 17) of the bracket 12
is displaced backward in conjunction with crushing during
a collision at the vehicle front (e.g., motor compartment
3).
[0022] In addition, a high-current-heater receiving
member 18 functions as a high-mass-body receiving
member for receiving the high-current heater 11 which
drops out from the bracket 12 as a result of breakage of
the notches 16a and 16b of the angle plate 12b during a
collision. As discussed in more detail below, the high-
current-heater receiving member 18 can prevent the
high-current heater 11 from falling onto the ground sur-
face below the vehicle. The high-current-heater receiving
member 18 (high-mass-body receiving member) can be
channel shaped overall as shown, for example, in Figure
6. Thus, by having the channel shape, the high-current-
heater receiving member 18 can continue to retain the
high-current heater 11 and prevent the high-current heat-
er 11 from falling.
[0023] That is, the high-current-heater receiving mem-
ber 18 is attached to the bracket 12 (plate-shaped main
body 12a) as shown, for example, in Figure 2. Specifi-
cally, the bottom edge of the plate-shaped main body
12a (including the curved part 17) defines through-holes
19a, 19b and 19c therein that are arranged in the vehicle
front-rear direction. Furthermore, the high-current-heater
receiving member 18 defines through-holes 21a, 21b and
21 c that can be arranged in alignment with the through-
holes 19a, 19b and 19c, respectively. When the high-
current-heater receiving member 18 is attached to the
bracket 12 (plate-shaped main body 12a), the through-
holes 19a, 19b and 19c at the bottom edge of the plate-
shaped main body 12a are aligned with the through-holes

5 6 



EP 2 571 746 B1

5

5

10

15

20

25

30

35

40

45

50

55

21a, 21b and 21c of the high-current-heater receiving
member 18. Any suitable fastening member, such as
bolts 22a, 22b and 22c are secured through the aligned
through-holes as shown. Accordingly, the bolts 22a, 22b
and 22c secure the high-current-heater receiving mem-
ber 18 to the bracket 12 (plate-shaped main body 12a).
[0024] In addition, a notch 23 is formed in the high-
current-heater receiving member 18. The notch 23 ena-
bles the high-current-heater receiving member 18 to eas-
ily deform in conformity with the deformation of the brack-
et 12. The channel shape of the high-current-heater re-
ceiving member 18 thus prevents the high-current heater
11 from falling, and also preferably deforms in conformity
with the bracket 12 so as not to impede deformation of
the bracket 12 during a collision.
[0025] An example of the operational of the collision
protection apparatus as described above will now be dis-
cuss with regard to the diagrams shown in Figures 7A
through 10C. Prior to a collision, the components dis-
cussed above are in a state as shown in Figures 7A, 7B
and 10A. When a frontal collision of the vehicle occurs,
collision energy can be applied to the vehicle front in the
direction indicated by the arrow in Figure 10B. That is,
the collision energy can be applied to the vehicle front in
a direction toward the rear of the vehicle. As a result, the
vehicle front is crushed by the collision energy as shown
in Figure 10B. When this occurs, the front side member
2 buckles so as to project in the direction intersecting the
vehicle front-rear direction, such as inward in the vehicle
width direction, at a predetermined buckling location 2a.
The bracket 12 on the front and rear cross members 4
and 5, and the high-current heater 11 which is attached
to the bracket 12, are also displaced backward in the
vehicle front-rear direction in conjunction with the crush-
ing of the vehicle front.
[0026] When the vehicle front is subsequently crushed
to a more significant degree, the buckling part 2a of the
front side member 2 buckles substantially into a crank
shape as shown in Figure 10C. Therefore, the buckling
part 2a projects even further inward in the vehicle width
direction. As a result, the bracket 12 and the high-current
heater 11 at the same time are even further displaced
backward as shown in Figures 8A, 8B, and 10C.
[0027] The further projection of the buckling part 2a
inward in the vehicle width direction, and the further back-
ward displacement of the bracket 12 and the high-current
heater 11, cause the curved part 17 at the rear end of
the bracket 12 (plate-shaped main body 12a) to impinge
against the crank-shaped buckling part 2a as shown in
Figure 8A and indicated by region α in Figure 10C. At
this time, the curved part 17 imparts a deflection force to
the rear end of the bracket 12 inward in the vehicle width
direction by a cam operation created by the impingement
against the crank-shaped buckling part 2a. This deflec-
tion force thus deflects and rotates the bracket 12 togeth-
er with the high-current heater 11 in a corresponding di-
rection.
[0028] Accordingly, when the rear end of the bracket

12 impinges against the crank-shaped buckling part 2a
of the vehicle body portion as a result of the backward
displacement, the deflecting force generating part pro-
vided to the rear end of the bracket 12 deflects the rear
end of the bracket 12 in the vehicle width direction and
rotates the bracket 12 together with the high-current heat-
er 11 (high-mass body vehicle component) in the corre-
sponding direction. Since the bracket 12 rotates together
with the high-current heater 11 in this manner, a portion
of the collision energy is expended. Although the dis-
placement of the bracket 12 and the high-current heater
11 during the collision is initially a backward displace-
ment, the displacement subsequently changes to a rota-
tional displacement. Thus, the bracket 12 and the high-
current heater 11 are prevented from penetrating into the
vehicle occupant space.
[0029] At the same or substantially the same time that
the rear end of the bracket 12 is deflected in the vehicle
width direction and the bracket 12 together with the high-
current heater 11 are rotated, the fragile notches 16a and
16b in the angle plate 12b of the bracket 12 are broken
by the impact force or inertial force. Accordingly, the high-
current heater 11 drops out from the bracket 12 as shown
in Figure 8B. When the high-current heater 11 drops out
from the bracket 12, the high-current heater 11 is re-
ceived by the high-current heater receiving member 18
as shown in Figure 9B. The cooperation of the high-cur-
rent heater receiving member 18 with the bracket 12, for
example, thus enables the high-current heater receiving
member 18 to continue to hold and prevent the dropped-
out high-current heater 11 from falling out of the vehicle
onto the ground surface.
[0030] When further crushing of the vehicle front caus-
es the bracket 12 to be further displaced backward, the
bracket 12 is continuously subjected to a deflecting force
inward in the vehicle width direction from the buckling
part 2a in a fixed position as shown, for example, in Figure
9A. The bracket 12 can be even further rotated in the
corresponding direction, and ultimately can be turned
sideways. Nevertheless, during this displacement of the
bracket 12, the high-current heater 11 remains held by
the cooperation of the high-current-heater receiving
member 18 and the bracket.
[0031] As can be appreciated from the above, the dis-
closed embodiment is capable of providing vehicle colli-
sion safety. For example, while the bracket 12 is dis-
placed backward in conjunction with crushing during a
collision at the vehicle front, the curved part 17 at the rear
end of the bracket 12 impinges against the crank-shaped
buckling part 2a of the front side member 2 that occurs
during the collision. Also, the rear end of the bracket 12
is deflected inward in the vehicle width direction, and the
bracket 12 is rotated together with the high-current heater
11 in the corresponding direction. A portion of the collision
energy can therefore be expended by the directional con-
version from backward displacement to rotational dis-
placement of the bracket 12 and the high-current heater
11. Hence, the bracket 12 and the high-current heater

7 8 



EP 2 571 746 B1

6

5

10

15

20

25

30

35

40

45

50

55

11 are prevented or at least restricted from penetrating
into the occupant space to the rear, and collision safety
standards can thus be satisfied.
[0032] Furthermore, since the curved part 17 is con-
figured to surround or at least partially surround the high-
current extraction unit 11a of the high-current heater 11,
the curved part 17 can prevent the high-current extraction
unit 11a of the high-current heater 11 from touching the
vehicle body portion during the operations described
above. Thus, vehicle safety is improved. In addition, dur-
ing the directional conversion from backward displace-
ment to rotational displacement of the bracket 12 and the
high-current heater 11, the impact force or inertial force
at this time causes the high-current heater 11 to break
the fragile notches 16a and 16b in the angle plate 12b of
the bracket 12. As a result, the high-current heater 11
drops out from the bracket 12. A portion of the energy
can therefore be expended by this breakage, thus pro-
viding further collision safety.
[0033] It should also be noted that if the high-current
heater 11 is prevented from dropping out from the bracket
12 to any degree, the bracket 12 which includes the angle
plate 12b has a sufficiently sturdy structure so that the
bracket 12 does not readily rotate as described above.
However, in the configuration described above, the high-
current heater 11 breaks the fragile notches 16a and 16b
and drops out from the bracket 12. As a result, the bracket
12 easily deforms, the rotation described above readily
occurs, and the operational effects described above can
be reliably obtained. Furthermore, the fragile structure of
the bracket 12 can reduce manufacturing cost and weight
of the bracket 12.
[0034] As can be appreciated from the above, a portion
of the collision energy is expended by the rotational dis-
placement of the bracket 12 and the high-current heater
11. Thus, the bracket 12 and the high-current heater 11
are prevented or at least restricted from penetrating into
the occupant space. Moreover, in the vehicle front space,
such as the motor compartment 3), more excess space
exists in the transverse direction than in the front-rear
direction. Accordingly, the bracket 12 and the high-cur-
rent heater 11 can move into this excess space during a
frontal collision, and are prevented or at least restricted
from penetrating into the occupant space to reliably pro-
vide collision safety as described above.
[0035] In addition, as discussed above, after the high-
current heater 11 breaks the fragile notches 16a and 16b
and drops out from the bracket 12, the high-current heater
11 is received by the receiving member 18. The high-
current-heater receiving member 18 subsequently con-
tinues to hold the high-current heater 11 via cooperation
with the bracket 12 so that the high-current heater 11
does not fall out of vehicle and, for example, onto the
ground surface. Furthermore, the notch 23 in the high-
current-heater receiving member 18 enables the high-
current-heater receiving member 18 to easily deform in
conformity with the deformation of the bracket 12. Thus,
the bracket 12 can easily deform even with the presence

of the high-current-heater receiving member 18.
[0036] Also, as described above, the curved part 17 at
the rear end of the bracket 12, which is displaced back-
ward during collision, is configured to impinge against
the buckling part 2a of the front side member 2 during
the collision. Hence, the bracket 12 (plate-shaped main
body 12a) has a portion (curved part 17) that is disposed
in front of the buckling part 2a of the front side member
2, and can impinged against by the curved part 17 to
restrict rearward movement. This advantage is achieved
regardless of whether the curved part 17 is configured
as a structural component of the vehicle body or a sep-
arate component.
[0037] Alternatively, the curved part 17 does not nec-
essarily need to impinge against the buckling part 2a of
the front side member 2 that occurs during collision. Rath-
er, the curved part 17 may be configured so as to impinge
against a different vehicle body portion or an added com-
ponent during a collision. In this type of configuration, the
bracket 12 (plate-shaped main body 12a) need not have
a portion (e.g., curved portion 17) that is disposed beside
the front side member 2 or in front of the buckling part
2a. This increases the degree of freedom with regard to
the placement of the bracket 12 and the placement of
the high-current heater 11.
[0038] It is also apparent from the above that the com-
ponents such as the bracket 12, high-current-heater re-
ceiving member 18 and so on can be configured to pre-
vent or at least restrict other components from penetrat-
ing the occupant space during a collision. Accordingly,
the components can be configured so that no component
is permitted to penetrate into the occupant space during
a collision.
[0039] In understanding the scope of the present in-
vention, the term "comprising" and its derivatives, as
used herein, are intended to be open ended terms that
specify the presence of the stated features, elements,
components, groups, integers, and/or steps, but do not
exclude the presence of other unstated features, ele-
ments, components, groups, integers and/or steps. The
foregoing also applies to words having similar meanings
such as the terms, "including", "having" and their deriv-
atives. Also, the terms "part," "section," "portion," "mem-
ber" or "element" when used in the singular can have the
dual meaning of a single part or a plurality of parts. Also
as used herein to describe the above embodiment(s),
the following directional terms "forward", "rearward",
"above", "downward", "vertical", "horizontal", "below" and
"transverse" as well as any other similar directional terms
refer to those directions of a vehicle equipped with a ve-
hicle collision protection apparatus. Accordingly, these
terms, as utilized to describe the present invention should
be interpreted relative to a vehicle equipped with a vehicle
collision protection apparatus.
[0040] The term "detect" as used herein to describe an
operation or function carried out by a component, a sec-
tion, a device or the like includes a component, a section,
a device or the like that does not require physical detec-
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tion, but rather includes determining, measuring, mode-
ling, predicting or computing or the like to carry out the
operation or function. The terms of degree such as "sub-
stantially", "about" and "approximately" as used herein
mean a reasonable amount of deviatibn of the modified
term such that the end result is not significantly changed.
[0041] While only selected embodiments have been
chosen to illustrate the present invention, it will be ap-
parent to those skilled in the art from this disclosure that
various changes and modifications can be made herein
without departing from the scope of the invention as de-
fined in the appended claims. For example, the size,
shape, location or orientation of the various components
can be changed as needed and/or desired. Components
that are shown directly connected or contacting each oth-
er can have intermediate structures disposed between
them. The functions of one element can be performed
by two, and vice versa. The structures and functions of
one embodiment can be adopted in another embodiment.
It is not necessary for all advantages to be present in a
particular embodiment at the same time. Every feature
which is unique from the prior art, alone or in combination
with other features, also should be considered a separate
description of further inventions by the applicant, includ-
ing the structural and/or functional concepts embodied
by such feature(s). Thus, the foregoing descriptions of
the embodiments according to the present invention are
provided for illustration only, and not for the purpose of
limiting the invention as defined by the appended claims
and their equivalents.

Claims

1. A vehicle collision protection apparatus comprising:

a vehicle body including a vehicle body portion;
and
a bracket (12) mounted to the vehicle body in a
vehicle front space located in front of the vehicle
body portion, the bracket (12) extending in a
front to rear direction of the vehicle body and
configured to attach a vehicle component to the
vehicle body, the bracket (12) including a mount-
ing portion and a deflecting force generating
component,
the deflecting force generating component be-
ing configured to deflect an end of the bracket
(12) when the deflecting force generating com-
ponent impinges against the vehicle body por-
tion as the rear end of the bracket (12) is dis-
placed in a rearward direction of the vehicle due
to crushing of a front end of the vehicle body
during a collision at the front end of the vehicle
body,
characterized in that
the deflecting force generating component is in-
tegrally formed with the bracket (12) and ex-

tends beyond the mounting portion in front of
the vehicle body portion so as to at least partially
surround the vehicle component, and
the deflecting force generating component be-
ing configured to deflect the rear end of the
bracket (12) about a vertical axis of the vehicle
body and rotate the bracket (12) together with
the vehicle component about the vertical axis of
the vehicle body.

2. The vehicle collision protection apparatus according
to claim 1, wherein
the deflecting force generating component includes
a curved portion (17).

3. The vehicle collision protection apparatus according
to claim 2, wherein
the vehicle component includes a high-current heat-
er (11) for a vehicle which is an electric vehicle, the
high-current heater (11) including a high-current ex-
traction unit (11 a) at the rear end of the vehicle body
in the front-rear direction thereof; and
the curved part (17) is provided at the rear end of
the bracket (12) so as to surround the high-current
extraction unit (11a) of the high-current heater (11).

4. The vehicle collision protection apparatus according
to any one of claims 1 to 3, wherein
the vehicle body portion against which the deflecting
force generating component impinges includes a
buckling part (2a) of the vehicle body that buckles
so as to project in a direction intersecting the vehicle
front to rear direction in conjunction with the crushing
during the collision at the front end of the vehicle
body.

5. The vehicle collision protection apparatus according
to any one of claims 1 to 3, wherein
the vehicle body comprises left and right front side
members, the left and right front side members being
joined by a cross member, and the vehicle compo-
nent is disposed beside one of the left and right front
side members and attached to the cross member via
the bracket (12); and
the vehicle body portion against which the deflecting
force generating component impinges includes a
buckling part (2a) that is disposed on the one of the
left and right front side members such that the buck-
ling part (2a) projects in the direction intersecting the
vehicle front to rear direction in conjunction with the
crushing.

6. The vehicle collision protection apparatus according
to any one of claims 1 to 5, wherein
the bracket (12) includes a fragile portion configured
such that an attachment strength by which the vehi-
cle component is attached to the bracket (12) at the
fragile portion is less than an attachment strength at
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other portions of the bracket (12); and
the fragile portion is configured to break due to an
impact that occurs when the rear end of the bracket
(12) is displaced in the rearward direction in conjunc-
tion with the crushing, so that the vehicle component
disconnects from the bracket (12).

7. The vehicle collision protection apparatus according
to claim 6, further comprising
a receiving member (18) that is configured to receive
the vehicle component that disconnects from the
bracket (12) upon breakage of the fragile portion of
the bracket (12).

8. The vehicle collision protection apparatus according
to claim 7, wherein the receiving member (18) de-
fines a notch that enables the receiving member to
deform in accordance with deformation of the brack-
et (12).

9. The vehicle collision protection apparatus according
to claim 1, wherein
the bracket (12) includes a plate-shaped main body
(12a) and an angled plate (12b) extending from the
plate-shaped main body (12a),
the angled plate (12b) defining at least one elongated
hole extending in the vehicle front to rear direction
that engages a part of the vehicle body.

Patentansprüche

1. Fahrzeugaufprallschutzvorrichtung umfassend:

einen Fahrzeugaufbau, der einen Fahrzeugauf-
baubereich umfasst; und
eine Klammer (12), die an dem Fahrzeugaufbau
in einem Fahrzeugfrontbereich angebracht ist,
der vor dem Fahrzeugaufbaubereich liegt, wo-
bei sich die Klammer (12) in einer Front-zu-
Heck-Richtung des Fahrzeugaufbaus erstreckt
und dazu eingerichtet ist, eine Fahrzeugkompo-
nente an dem Fahrzeugaufbau anzubringen,
wobei die Klammer (12) einen Befestigungsbe-
reich und eine Ablenkkraft erzeugende Kompo-
nente umfasst,
wobei die Ablenkkraft erzeugende Komponente
dazu eingerichtet ist, ein Ende der Klammer (12)
abzulenken, wenn die Ablenkkraft erzeugende
Komponente auf dem Fahrzeugaufbaubereich
auftrifft, wenn das hintere Ende der Klammer
(12) wegen einer Verformung einer Vorderseite
des Fahrzeugaufbaus während eines Aufpralls
an der Vorderseite des Fahrzeugaufbaus in eine
rückwärtige Richtung des Fahrzeuges verscho-
ben wird,
dadurch gekennzeichnet, dass
die Ablenkkraft erzeugende Komponente inte-

gral mit der Klammer (12) geformt ist und sich
über den Befestigungsbereich vor dem Fahr-
zeugaufbaubereich hinaus erstreckt, um die
Fahrzeugkomponente zumindest teilweise ein-
zufassen, und
die Ablenkkraft erzeugende Komponente dazu
eingerichtet ist, die Rückseite der Klammer (12)
um eine vertikale Achse des Fahrzeugaufbaus
abzulenken und die Klammer (12) zusammen
mit der Fahrzeugkomponente um die vertikale
Achse des Fahrzeugaufbaus zu drehen.

2. Fahrzeugaufprallschutzvorrichtung gemäß An-
spruch 1, wobei
die Ablenkkraft erzeugende Komponente einen bo-
genförmigen Abschnitt (17) umfasst.

3. Fahrzeugaufprallschutzvorrichtung gemäß An-
spruch 2, wobei
die Fahrzeugkomponente eine Hochstromheizung
(11) für ein Fahrzeug umfasst, welches ein elektri-
sches Fahrzeug ist, wobei die Hochstromheizung
(11) eine Hochstrombezugseinheit (11 a) umfasst,
die an dem rückwärtigen Ende des Fahrzeugauf-
baus in dessen in Front-Heck-Richtung liegt; und
der bogenförmige Abschnitt (17) an dem rückwärti-
gen Ende der Klammer (12) bereitgestellt ist, um die
Hochstrombezugseinheit (11a) der Hochstromhei-
zung (11) einzufassen.

4. Fahrzeugaufprallschutzvorrichtung gemäß einem
der Ansprüche 1 bis 3, wobei
der Fahrzeugaufbaubereich, gegen den die Ablenk-
kraft erzeugende Komponente auftrifft, einen nach-
gebenden Bereich (2a) des Fahrzeugaufbaus um-
fasst, der nachgibt, um sich in einer Richtung zu er-
strecken, die sich in Verbindung mit der Verformung
an der Vorderseite des Fahrzeugaufbaus während
dem Aufprall mit der Front-Heck-Richtung des Fahr-
zeugs überschneidet.

5. Fahrzeugaufprallschutzvorrichtung gemäß einem
der Ansprüche 1 bis 3, wobei
der Fahrzeugaufbau linke und rechte Vorderseiten-
elemente umfasst, wobei die Vorderseitenelemente
über ein Kreuzelement verbunden sind und die Fahr-
zeugkomponente neben einem der linken und rech-
ten Vorderseitenelemente angeordnet ist und über
die Klammer (12) an dem Kreuzelement befestigt
ist; und
der Fahrzeugaufbaubereich, auf den die Ablenkkraft
erzeugende Komponente auftrifft, einen nachge-
benden Bereich (2a) umfasst, der derart an dem ei-
nen der Vorderseitenelemente angeordnet ist, dass
der nachgebenden Teil (2a) sich in die Richtung er-
streckt, die sich in Verbindung mit der Verformung
mit der Fahrzeug Front-Heck-Richtung überschnei-
det.

13 14 



EP 2 571 746 B1

9

5

10

15

20

25

30

35

40

45

50

55

6. Fahrzeugaufprallschutzvorrichtung gemäß einem
der Ansprüche 1 bis 5, wobei
die Klammer (12) einen zerbrechlichen Bereich um-
fasst, der derart beschaffen ist, dass eine Haltefes-
tigkeit, durch welche die Fahrzeugkomponente an
der Klammer (12) gehalten wird, in dem zerbrechli-
chen Bereich geringer ist, als eine Haltefestigkeit in
anderen Bereichen der Klammer (12); und
der zerbrechliche Bereich dazu eingerichtet ist, auf-
grund eines Aufpralls zu zerbrechen, der Auftritt,
wenn das rückwärtige Ende der Klammer (12) in Zu-
sammenhand mit der Verformung in die Rückwärts-
richtung verschoben wird, so dass sich die Fahr-
zeugkomponente von der Klammer (12) löst.

7. Fahrzeugaufprallschutzvorrichtung gemäß An-
spruch 6, ferner umfassend ein Aufnahmeelement
(18), das dazu eingerichtet ist, die Fahrzeugkompo-
nente aufzunehmen, die sich wegen einem Brechen
des zerbrechlichen Bereichs der Klammer (12) von
der Klammer (12) löst.

8. Fahrzeugaufprallschutzvorrichtung gemäß An-
spruch 7, wobei
das Aufnahmeelement (18) eine Nut definiert, die es
dem Aufnahmeelement erlaubt, sich entsprechend
einer Verformung der Klammer (12) zu verformen.

9. Fahrzeugaufprallschutzvorrichtung gemäß An-
spruch 1, wobei
die Klammer (12) einen plattenförmigen Hauptkör-
per (12a) und eine abgewinkelte Platte (12b), die
sich von dem plattenförmigen Hauptkörper (12a) aus
erstreckt, umfasst,
die abgewinkelte Platte (12b) zumindest ein Lang-
loch definiert, das sich in der Fahrzeug Front-Heck-
Richtung erstreckt, das im Eingriff mit einem Teil des
Fahrzeugaufbaus steht.

Revendications

1. Appareil de protection contre les collisions de véhi-
cule comprenant :

une carrosserie de véhicule comportant une
partie de carrosserie de véhicule ; et
un support (12) monté sur la carrosserie de vé-
hicule dans un espace avant de véhicule situé
devant la partie de carrosserie de véhicule, le
support (12) s’étendant dans une direction allant
de l’avant à l’arrière de la carrosserie de véhicule
et configuré pour fixer un composant de véhicule
à la carrosserie de véhicule, le support (12) com-
portant une partie de montage et un composant
de génération de force de déviation,
le composant de génération de force de dévia-
tion étant configuré pour dévier une extrémité

du support (12) lorsque le composant de géné-
ration de force de déviation heurte la partie de
carrosserie de véhicule à mesure que l’extrémi-
té arrière du support (12) est déplacée dans une
direction arrière du véhicule en raison d’un écra-
sement d’une extrémité avant de la carrosserie
de véhicule durant une collision au niveau de
l’extrémité avant de la carrosserie de véhicule,
caractérisé en ce que
le composant de génération de force de dévia-
tion est formé d’un seul tenant avec le support
(12) et s’étend au-delà de la partie de montage
devant la partie de carrosserie de véhicule de
manière à entourer au moins partiellement le
composant de véhicule, et
le composant de génération de force de dévia-
tion étant configuré pour dévier l’extrémité ar-
rière du support (12) autour d’un axe vertical de
la carrosserie de véhicule et pour faire tourner
le support (12) conjointement avec le compo-
sant de véhicule autour de l’axe vertical de la
carrosserie de véhicule.

2. Appareil de protection contre les collisions de véhi-
cule selon la revendication 1, dans lequel le compo-
sant de génération de force de déviation comporte
une partie incurvée (17).

3. Appareil de protection contre les collisions de véhi-
cule selon la revendication 2, dans lequel
le composant de véhicule comporte un dispositif de
chauffage à courant élevé (11) pour un véhicule qui
est un véhicule électrique, le dispositif de chauffage
à courant élevé (11) comportant une unité d’extrac-
tion à courant élevé (11a) au niveau de l’extrémité
arrière de la carrosserie de véhicule dans la direction
avant-arrière de celle-ci ; et
la partie incurvée (17) est prévue au niveau de l’ex-
trémité arrière du support (12) de manière à entourer
l’unité d’extraction à courant élevé (11a) du dispositif
de chauffage à courant élevé (11).

4. Appareil de protection contre les collisions de véhi-
cule selon l’une quelconque des revendications 1 à
3, dans lequel
la partie de carrosserie de véhicule que le compo-
sant de génération de force de déviation heurte com-
porte une partie de flambage (2a) de la carrosserie
de véhicule qui se flambe de manière à faire saillie
dans une direction croisant la direction allant de
l’avant à l’arrière de véhicule conjointement avec
l’écrasement durant la collision au niveau de l’extré-
mité avant de la carrosserie de véhicule.

5. Appareil de protection contre les collisions de véhi-
cule selon l’une quelconque des revendications 1 à
3, dans lequel
la carrosserie de véhicule comprend des éléments
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latéraux avant gauche et droit, les éléments latéraux
avant gauche et droit étant reliés par une traverse,
et le composant de véhicule est disposé à côté de
l’un des éléments latéraux avant gauche et droit et
fixé à la traverse via le support (12) ; et
la partie de carrosserie de véhicule que le compo-
sant de génération de force de déviation heurte com-
porte une partie de flambage (2a) qui est disposée
sur l’un des éléments latéraux avant gauche et droit
de sorte que la partie de flambage (2a) fasse saillie
dans la direction croisant la direction allant de l’avant
à l’arrière de véhicule conjointement avec l’écrase-
ment.

6. Appareil de protection contre les collisions de véhi-
cule selon l’une quelconque des revendications 1 à
5, dans lequel
le support (12) comporte une partie fragile configu-
rée de sorte qu’une résistance de fixation par laquel-
le le composant de véhicule est fixé au support (12)
au niveau de la partie fragile soit inférieure à une
résistance de fixation au niveau des autres parties
du support (12) ; et
la partie fragile est configurée pour se rompre en
raison d’un impact qui se produit lorsque l’extrémité
arrière du support (12) est déplacée dans la direction
arrière conjointement avec l’écrasement, de sorte
que le composant de véhicule se déconnecte du sup-
port (12).

7. Appareil de protection contre les collisions de véhi-
cule selon la revendication 6, comprenant en outre
un élément de réception (18) qui est configuré pour
recevoir le composant de véhicule qui se déconnecte
du support (12) lors de la rupture de la partie fragile
du support (12).

8. Appareil de protection contre les collisions de véhi-
cule selon la revendication 7, dans lequel
l’élément de réception (18) définit une encoche qui
permet à l’élément de réception de se déformer en
conformité avec la déformation du support (12).

9. Appareil de protection contre les collisions de véhi-
cule selon la revendication 1, dans lequel
le support (12) comporte un corps principal en forme
de plaque (12a) et une plaque inclinée (12b) s’éten-
dant depuis le corps principal en forme de plaque
(12a),
la plaque inclinée (12b) définissant au moins un trou
allongé s’étendant dans la direction allant de l’avant
à l’arrière de véhicule qui vient en prise avec une
partie de la carrosserie de véhicule.
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