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(57) A structure for protecting a passenger of a vehicle
body upper portion of an automobile having a roof side
raill (20) disposed mmwardly of a roof panel (38) and
extending 1n the longitudinal direction of the vehicle
body, and an interior trim material (30) disposed
inwardly of the roofside rail 1s described. The protecting
structure mcludes an energy absorbing material (50) 1n a
space (48) between the interior trim material (30) and the
roof panel (38) along the roofside rail (20).
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ABSTRACT OF THE DISCLOSURE

A structure for protecting a passenger of a vehicle body upper
portion of an automobile having a roof side rail (20) disposed
inwardly of a roof panel (38) and extending in the longitudinal
direction of the vehicle body, and an interior trim material (30)
disposed inwardly of the roofside rail is described. The
protecting structure includes an energy absorbing material (50) in
a space (48) between the interior trim material (30) and the roof

panel (38) along the roofside rail (20).
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PASSENGER PROTECTING STRUCTURE OF
VEHICLE BODY UPPER PORTION OF AUTOMOBILE

BACKGROUND OF THE INVENTION
1. Field of the Invention:

The present invention relates to a passenger protecting
structure of a vehicle body upper portion of an automobile, and
more particularly, to a structure for protecting a passenger by a
vehicle body upper portion having a structural member such as a
roofside rail or a header.

2. Description of the Related Art:

There is proposed a structure for protecting a passenger by a
vehicle body upper portion of an automobile including a roofside
rail which is a structural member extending in the forward and
backward direction or longitudinal direction of the vehicle body,
with an intention to reduce the amount of displacement and a peak
load for energy absorption (Japanese Patent Appln. Public
Disclosure No. 7-246953). In this protecting structure, the
roofside rail includes an outer panel, an inner panel disposed with
a space from the outer panel in the inward direction of a passenger
compartment, i.e., inwardly of the outer panel and an energy
absorbing panel having a smaller thickness than that of the outer
panel and that of the inner panel and disposed with a space from
the inner panel inwardly thereof, the flanges respectively of the
outer panel, the 1inner panel and the energy absorbing panel
being overlapped and joined such that a section cut at a vertical

imaginary plane presents a closed structure.

SUMMARY OF THE INVENTION

In the protecting structure relative to the foregoing
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proposal, when a load applied by a passenger 1s directed toward the
roofside rail, an energy absorption can be attained by deforming
the energy absorbing panel by the load. However, since the load is

not always directed toward the roofside rail, it is preferable tg
attain energy absorption in the neighborhood of the roofside raijl

as well. The same applies to a header which 1S a structural member

extending in the width direction, i.e., the lateral direction of

the vehicle body.
The present invention provides a passenger protecting
structure of a vehicle body upper portion of an automobile which

can absorb energy in the neighborhood of a structural member.

including a structural member disposed inwardly of a roof panel and

extending in the longitudinal or lateral direction of the vehicle

body and an interior trim material disposed inwardly of the

structural member. This protecting structure includes an energy
absorbing material disposed along the structural member in a space
between the interior trim material and the roof panel.

The structural member of a vehicle body is a roofside rail
extending in the longitudinal direction of the vehicle body upper
portion or a header extending in the lateral direction of the
vehicle body upper portion. The energy absorbing material is
preferably disposed in the space positioned above.the structural
member along the structural member. The energy absorbing material
1s formed by bending a metal plate into 5 so-called hat-like shape,
or can be hard urethane foam or a lattice made of aluminium or
resin. '

The structural member may have energy absorbing means made of

a metal panel. In that case, the energy absorbing material may be
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made of a metal plate. Being disposed in the space between the
interior trim material and the roof panel, the energy absorbing
material 1tself 1s deformed, and the roof panel 1is also deformed,
1f a predetermined or more load is applied mainly from the head of
a passenger. S0, with a deformation of the roof panel taken into

account, according to characteristics in requirement of each car,

the thickness of the metal plate as an energy absorbing material
1s, for example, experimentally determined. In general, the
thickness of the metal plate can be determined to be 0.8 to 0.4 mm.
In case the energy absorbing material i1s a metal plate and the
structural member 1s the roofside rail, the energy absorbing
material 1s formed 1nto a hat-like shape integrally having a pair
of flange portions spaced apart 1n the lateral direction of the
vehicle body at a cross section cut at a vertical 1maginary plane
orthogonal to the center line 1n the longitudinal direction of

the vehicle body, and a space forming portion rising from the

flange portions 1nwardly or outwardly thereof. On the other hand,

in case the structural member 1is the header, the energy absorbing
material 1s formed into a hat-like shape integrally having a pair
of flange portions spaced apart in the longitudinal direction of
the vehicle body at a cross section cut at a vertical imaginary
plane 1ncluding the center line, and a space forming portion rising
from the flange portions inwardly or outwardly thereof. If the
space forming portion rises from the pair of flange portions
inwardly thereof, the flange portions may be welded or adheréd to
the roof panel. On the other hand, if the space forming portion
rises from the pair of flange portions outwardly thereof, the
flange pdrtions may be adhered to the interior trim material. In

case the structural member includes the energy absorbing means made

of a metal panel, the shape and the thickness of the metal panel

(TP
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may have substantially the similar shape and the same thickness as
the metal panel of the energy absorbing material.

When a predetermined or more load is applied to a position
where the energy absorbing material 1s disposed off the structural
member from mainly the head of the passenger, the energy absorbing
material is deformed to absorb an impact energy due to the load.

A structural member of a vehicle body 1s subjected to
restrictions 1in dimension; shape, quality of material or the like
according to the type of an automobile. In the present invention,
however, the energy absorbing material, 1f 1t can be disposed 1in
the space between the interior trim material and the roof panel
along the structural member, can be of any dimension and shape, and
the quality of the material can be selected with an energy
absorption taken as the principal object. Since the working of the
structure for protecting a passenger can be done at such a high
degree of freedom, an effective energy absorption can be expected
even 1f a narrow space 1s utilized.

In case the structural member has a metal energy absorbing
panel, by forming the energy absorbing material having a pair ot
flange portions and a space forming portion with a metal plate 1into
a hat-like shape, which results 1n broadening an energy absorbing
zone which has few uncrushed portions and an energy absorbing
characteristic with a small amount of displacement and a peak load.
As a result, more protection of a passenger can be attained.
Further, by an embodiment of fixing a pair of flange portions on a
roof panel, the rigidity of the rootf ﬁanel can be enhanced by the

energy absorbing material.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of an embodiment of the passenger
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protecting structure of a vehicle body upper portion of an
automobile relative to the present i1nvention, cut at a vertical
imaginary plane orthogonal to the center line 1n the longitudinal
direction of the vehicle body.

Fig. 2 1s a sectional view similar to Fig. 1 of another
embodimenli of the same structure.

Fig. 3 1is a graph of an energy absorbing characteristic

qualitatively showing the relation between displacement and load.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A passenger protecting structure aims, as shown in Fig. 1, to
protect a passenger by a vehicle body upper portion of an
automobile having a structural member 20. The structural member 20,
in the 1llustrated embodiment, is a roofside rail. The roofside
rail 20 includes an outer panel 22, an inner panel 24 disposed with
a space from the outer panel 22 inwardly thereof, and an energy
absorbing panel 26 having a thickness ta smaller than the thickness
t. of the outer panel 22 and the thickness tz of the inner panel 24
and disposed with a space from the i1nner panel 22 i1inwardly thereof.
The confronting ones of flanges 23A, 23B of the outer panel 22 and
flanges 25A, 25B of the inner panel 24 and flanges 27A, 27B of the
energy absorbing panel 26 are overlapped to one another and
spot-welded, and the roofside rail 20 is formed such that a section
cut at a vertical 1maginary plane presents a closed structuret The
space between the inner panel 24 and the energy absorbing panel 26
1s required for energy absorption, and'can be set at, for example,
10 to 30 mm. The thickness tis of the energy absorbing panel 26 1is
0.6 mm. |

An interior trim material 30 1is disposed inwardly of the

roofside rail 20. In the 1llustrated embodiment, the interior trim
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material 30 1s composed of a roofside garnish 32 and a roof liner
3J4. A drip channel 36 1s welded to the roofside rail 20, while a
roof panel 38 1s welded to the drip channel 36. A weather strip 40
is mounted on the drip channel 36, and further, an opening trim 42
is mounted on the flange joint portion of the roofside rail 20, and
a door 44 1s pressed to them.

A space 48 is formed between the interior trim material 30 and
the roof panel 38 as a result of disposing the 1nterior trim
material 30, and an energy absorbing material 50 1s disposed in the
space 48 along the roofside rail 20 to extend i1n the longitudinal
direction of the vehicle body. The energy absorbing material 50 1s
not required to extend over the whole length of the roofside rail
20, and 1t 1s sufficient to extend within a range where the head of
a passenger 1S likely to collide. In the 1llustrated embodiment,
the energy absorbing material 50 1s made of a steel plate having
the same Lhickness as that of the energy absorbing panel 26. The
energy absorbing material 50 has integrally a pair of flange
portions 52, 53 with a space in the lateral direction of the
vehicle body at a section cut at a vertical imaginary plane, 1.e.,
a plane parallel to the surface of the drawing, and a space forming
portion 54 rising from these flange portions 52, 53 1inwardly
thereof, and 1s formed into a hat-like shape. The pair of flange
portions 52, 53 are spot-welded to the roof panel 38.

When a predetermined or more load is applied from the head of
a passenger in the direction of A, the roof liner 34 1s deformed,
and following this deformation, the ehergy absorbing panel 26 1s
deformed toward the inner panel 24. However, even 11 a
predeterﬁined or more load is applied in the direction of B, the

energy absorbing panel 26 is deformed little. Consequently, 1if only

the energy absorbing panel 26 is provided, energy absorption will
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be short depending on the direction of the load. By extending the
energy absorbing panel 26 to the neighborhood of the roof panel 38,
the load in the direction of B could be coped with, but 1t 1s not
possible to do so by a constraint of the roofside rail 20.
According to the present i1invention, since the energy absorbing
material 50 1s disposed within the space 48 between the interior
trim material 30 and the roof panel 38, the energy based on the
load can be absorbed by buckling deformation mainly ol rising
portions of the space forming portion 54 of the energy absorbing
material 50 when the load is applied in the direction of B.

Since the flange joint portion of the roofside rail 20 1is
provided between the energy absorbing panel 26 and the energy
absorbing material 50, the shape and the position of the energy
absorbing material 50 are restricted as shown 1n the drawing. In
this case, another energy absorbing material 56 can be disposed
between the energy absorbing panel 26 and the energy absorbing
material 50 so as to oppose the flange joint portion. The energy
absorbing material 56 can be mounted on the interior trim material
in the same state as shown 1n Fig. 2.

In case of a metal plate material, as shown in Fig. 3, an
energy absorbing characteristic where an initial rising of a load F
is rapid relative to a displacement S 1s obtained, which is close
to a rectangular considered i1deal. According to the illustrated
embodiment, the energy absorbing characteristic of Fig. 3 can be
obtained respectively by the energy absorbing panel 26 and the
energy absorbing material 50, resulting in an enlarged energy
absorbing area having this energy absorbing characteristic.

The‘passenger protecting structure shown 1n Fig. 2 1s to

protect a passenger by a vehicle body upper portion of an

automobile having a roofside rail 60. The roofside rail 60 includes
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an outer panel b2, and an inner panel 64 having a thickness ts
smaller than the thickness t, of the outer panel 62 so as to be
capable of absorbing energy, the inner panel 64 being disposed
with a space from the outer panel 62 inwardly thereof. The
confronting ones of flanges 63A, 63B of the outer panel 62 and
flanges 65A, 65B of the inner panel b4 are overlapped and
spot-welded, so that a section cut at a vertical imaginary plane of

the roofside rail 60 is formed to present a closed structure. In

0.6 mm. The interior trim material 30, the roof panel 38 and the
like of Fig. 2 have the same structure as that shown in Fig. 1.

The space 48 is formed between the interior trim material 30
and the roof panel 38, and an energy absorbing material 70 is
disposed in the space 48 along the roofside rail 60 to extend 1n
the longitudinal direction of the vehicle body. The energy
absorbing material 70 is not required to extend over the whole
length of the roofside rail 60, and it is sufficient to extend
within a range where the head of a passenger 1s likely to collide.
In the illustrated embodiment, the energy absorbing material 70 is
made of a steel plate capable of absorbing energy having the same
thickness as that of the inner panel 64. The energy absorbing
material 70 has integrally a pair of flange portions 72, 73 spaced
apart in the lateral direction of the vehicle body at a section cut
at a vertical imaginary plane, and a space forming portion 74
rising from the flange portions 72, 73 outwardly thereof and is
formed into a hat-like shape. The paif of flange portions 72, 73
are adhered to the roof liner 34. The function of the energy
absorbing material 70 is substantially the same as that of the

energy absorbing material 50 shown in Fig. 1.
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CLAIMS:
1. A passenger protecting structure of a vehicle body upper portion of an
automobile having a structural member disposed inwardly of a roof panel and
extending in one of longitudinal and lateral directions of the vehicle body, and
an interior trim material disposed inwardly of the structural member, resulting
in a space between said roof panel and said interior trim material, comprising:
energy absorbing means provided 1n said structural member and made of
a metal panel;
an energy absorbing material disposed along said structural member in
said space between said roof panel and said interior trim material; and
another energy absorbing material disposed between said energy

absorbing means and said energy absorbing material.

2. A passenger protecting structure according to claim 1, wherein said
structural member includes a flange joint portion extending toward and spaced
from said energy absorbing material, and wherein said another energy
absorbing material i1s disposed below said flange joint portion and fixed on said

interior trim material.

3. A passenger protecting structure according to claim 1, wherein said
energy absorbing material i1s made of a metal panel and has a pair of tflange
portions spaced apart in the direction orthogonal to said one direction of the
vehicle body and a space forming portion rising from said pair of flange
portions, and wherein said metal panel of said energy absorbing means has a.
pair of flange portions spaced apart in the same direction as that of said tlange
portions of said energy absorbing material and a space forming portion rising

from said pair‘ of flange portions inwardly thereof.
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4, A passenger protecting structure according to claim 3, wherein said

structural member has an inner panel, and wherein the thickness of said metal
panel of said energy absorbing means and the thickness of said metal panel of
said energy absorbing material are respectively smaller than that of said inner

panel of the structural member.

. A passenger protecting structure according to claim 4, wherein the
thickness of said metal panel ot said energy absorbing means and the thickness
of said metal panel of said energy absorbing material are from about 0.8 to 0.4

ITIT.

6. A passenger protecting structure according to claim 1, wherein said
energy absorbing material 1s made of a metal panel and has integrally a pair of
flange portions spaced apart 1n the direction orthogonal to said one direction of
the vehicle body at a section cut at a vertical imaginary plane, and a space
forming portion rising from said pair of flange portions inwardly thereof, said

pair of flange portions being fixed on said roof panel.

7. A passenger protecting structure according to claim 6, wherein said
energy absorbing material 1s disposed 1n said space above said structural

member.

8. A passenger protecting structure of a vehicle body upper portion of an
automobile having a roof side rail disposed inwardly of a roof panel and
extending in the longitudinal direction of the vehicle body, and an interior trim
material disposed inwardly of the roof side rail, resulting in a space between

saild roof panel and said interior trim material, comprising:
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energy absorbing means provided in said roof side rail so as to face to
said interior trim material; and

an energy absorbing material capable of deforming by means of a
predetermined load applied from a passenger, said energy absorbing material
being disposed inwardly of the lateral direction of said roof side rail or in one
of the right and left hands of said roof side rail in said space between said roof
panel and said interior trim material, said energy absorbing material extending
in the longitudinal direction of the vehicle body within a range where the load
from the passenger is likely to be applied,

wherein said energy absorbing material is fixed on said roof panel, and

wherein said energy absorbing material is made of a metal panel and has
a pair of tlange portions spaced apart in the direction orthogonal to the direction
of said energy absorbing material and a space forming portion rising from said

pair of tlange portions, said pair of flange portions being fixed to said roof

panel.

9. A passenger protecting structure of a vehicle body upper portion of an
automobile having a roof side rail disposed inwardly of a roof panel and
extending 1n the longitudinal direction of the vehicle body, and an interior trim
material disposed inwardly of the roof side rail, resulting in a space between
said roof panel and said interior trim material, comprising:

energy absorbing means provided in said roof side rail so as to face to
said interior trim material; and

an energy absorbing material capable of deforming by means of a

predetermined load applied from a passenger, said energy absorbing material
being disposed inwardly of the lateral direction of said roof side rail or in one
of the right and left hands of said roof side rail in said space between said roof

panel and said interior trim material, said energy absorbing material extending
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in the longitudinal direction of the vehicle body within a range where the load
from the passenger is likely to be apphed,

wherein said energy absorbing material is fixed on said interior trim
material, and

wherein said energy absorbing material is made of a metal panel and has
a pair of flange portions spaced apart in the direction orthogonal to the direction
of said energy absorbing material and a space forming portion rising from said

pair of flange portions, said pair of flange portions being fixed to said interior

trim material.

10. A passenger protecting structure of a vehicle body upper portion of an
automobile having a roof side rail disposed inwardly of a roof panel and
extending in the longitudinal direction of the vehicle body, and an interior trim
material disposed inwardly of the roof side rail, resulting In a space between
said roof panel and said interior trim material, comprising:

energy absorbing means provided in said roof side rail so as to face to
said interior trim material; and

an energy absorbing material capable of deforming by means of a
predetermined load applied from a passenger, said energy absorbing material
being disposed inwardly of the lateral direction of said roof side rail or in one
of the right and left hands of said roof side rail in said space between said roof
panel and said interior trim material, said energy absorbing material extending
in the longitudinal direction of the vehicle body within a range where the load
from the passenger is likely to be applied,

wherein one of said roof side rail and header is provided with a flange
joint portion extending toward and spaced from said energy absorbing material,
further comprising another energy absorbing material disposed below said

flange joint portion between said energy absorbing means and said energy
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absorbing material.

11. A passenger protecting structure according to claim 10, wherein said

another energy absorbing material is fixed on said interior trim material.

12. A passenger protecting structure of a vehicle body upper portion of an
automobile having a structural member disposed inwardly of a roof panel and
extending in one of longitudinal and lateral directions of the vehicle body, and
an interior trim material disposed inwardly of the structural member, resultin g
In a space between said roof panel and said interior trim material, comprising:

a first energy absorber provided in said structural member and made of a
metal panel;

a second energy absorber disposed along said structural member in said
space between said roof panel and said interior trim material; and

a third energy absorber disposed between said first energy absorber and

said second energy absorber.

13. A passenger protecting structure according to claim 12, wherein said
structural member includes a flange joint portion extending toward and spaced
from said second energy absorber, and wherein said third energy absorber is

disposed below said flange joint portion and fixed on said interior trim material.

14. A passenger protecting structure according to claim 12, wherein said
second energy absorber is made of a metal panel and has a pair of flange
portions spaced apart in the direction orthogonal to said one direction of the
vehicle body and a space forming portion rising from said pair of flange
portions, and wherein said metal panel of said first energy absorber has a pair

of tlange portions spaced apart in the same direction as that of said flange
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portions of said second energy absorber and a space forming portion rising

from said pair of flange portions inwardly thereof.

15. A passenger protecting structure according to claim 14, wherein said
structural member has an inner panel, and wherein the thickness of said metal
panel of said first energy absorber and the thickness of said metal panel of said
second energy absorber are respectively smaller than that of said inner panel of

the structural member.

16. A passenger protecting structure according to claim 15, wherein the

thickness of said metal panel of said first energy absorber and the thickness of

said metal panel of said second energy absorber are from about 0.8 to 0.4 mm.

17. A passenger protecting structure according to claim 12, wherein said
second energy absorber 1s made of a metal panel and has integrally a pair of
flange portions spaced apart in the direction orthogonal to said one direction of
the vehicle body at a section cut at a vertical imaginary plane, and a space
forming portion rising from said pair of flange portions inwardly thereof, said

pair of flange portions being fixed on said roof panel.

18. A passenger protecting structure according to claim 17, wherein said

second energy absorber 1s disposed in said space above said structural member.

19. A passenger protecting structure of a vehicle body upper portion ot an
automobile having a roof side rail disposed inwardly of a roof panel and
extending in the lohgitudinal direction of the vehicle body, and an interior trim
material disposed inwardly of the roof side rail, resulting in a space between

said roof panel and said interior trim material, comprising:
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a tirst energy absorber provided in said roof side rail so as to face to said
Interior trim material; and

a second energy absorber capable of deforming by means of a
predetermined load applied from a passenger, said second energy absorber
being disposed inwardly of the lateral direction of said roof side rail or in one
of the right and left hands of said roof side rail in said space between said
roof panel and said interior trim material, said second energy absorber
extending 1n the longitudinal direction of the vehicle body within a range where
the load from the passenger is likely to be applied,

wherein said second energy absorber is fixed on said roof panel, and

wherein said second energy absorber is made of a metal panel and has a
pair of flange portions spaced apart in the direction orthogonal to the direction
of said second energy absorber and a space forming portion rising from said

pair of flange portions, said pair of flange portions being fixed to said roof

panel.

20. A passenger protecting structure of a vehicle body upper portion of an

automobile having a roof side rail disposed inwardly of a roof panel and

extending in the longitudinal direction of the vehicle body, and an interior trim
material disposed inwardly of the roof side rail, resulting in a space between
said roof panel and said interior trim material, comprising:

a first energy absorber provided in said roof side rail so as to face to said
Interior trim material; and

a second energy absorber capable of deforming by means of a
predetermined load applied from a passenger, said second energy absorber
being disposed inwardly of the lateral direction of said roof side rail or in one
of the right and left hands of said roof side rail in said space between said

roof panel and said interior trim material, said second energy absorber
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extending in the longitudinal direction of the vehicle body within a range where
the load from the passenger is likely to be applied,

wherein said second energy absorber is fixed on said interior trim
material, and

whereln said second energy absorber is made of a metal panel and has a
pair of flange portions spaced apart in the direction orthogonal to the direction
of said second energy absorber and a space forming portion rising from said
pair of tlange portions, said pair of flange portions being fixed to said interior

trim material.

21. A passenger protecting structure of a vehicle body upper portion of an
automobile having a roof side rail disposed inwardly of a roof panel and

extending in the longitudinal direction of the vehicle body, and an interior trim

~material disposed inwardly of the roof side rail, resulting in a space between

said roof panel and said interior trim material, comprising:

a first energy absorber provided in said roof side rail so as to face to said
interior trim material; and

a second energy absorber capable of deforming by means of a
predetermined load applied from a passenger, said second energy absorber
being disposed inwardly of the lateral direction of said roof side rail or in one
of the right and left hands of said roof side rail in said space between said
root panel and said interior trim material, said second energy absorber
extending in the longitudinal direction of the vehicle body within a range where
the load from the passenger is likely to be applied,

wherein one of said roof side rail and header is provided with a flange
joint portion eXtending toward and spaced from said second energy absorber,
further comprising a third energy absorber disposed below said flange joint

portion between said first energy absorber and said second energy absorber.
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22. A passenger protecting structure according to claim 21, wherein said

third energy absorber 1s fixed on said interior trim material.

23. A passenger protecting structure of a vehicle body upper portion of an
automobile having a header disposed inwardly of a roof panel and extending in
the lateral direction of the vehicle body, and an interior trim material disposed
inwardly of the header, resulting in a space between said roof panel and said
interior trim material, comprising:

energy absorbing means provided in said header so as to face to said
interior trim material; and

an énergy absorbing material capable of deforming by means of a
predetermined load applied from a passenger, said energy absorbing material
being disposed backward of said header in said space between said rootf panel
and said interior trim material, said energy absorbing material extending in the
lateral direction of the vehicle body within a range where the load from the
passenger is likely to be applied,

wherein said energy absorbing material is fixed on said roof panel, and

wherein said energy absorbing material 1s made of a metal panel and has
a pair of flange portions spaced apart in the direction orthogonal to the direction
of said energy absorbing material and a space forming portion rising from said
pair of flange portions, said pair of flange portions being fixed to said roof

panel.

24. A passenger protecting structure of a vehicle body upper portion ot an
automobile having a header disposed inwardly of a roof panel and extending in
the lateral direction of the vehicle body, and an interior trim material disposed
inwardly of the header, resulting in a space between said roof panel and said

interior trim material, comprising:
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energy absorbing means provided in said header so as to face 1o said
interior trim material; and

an energy absorbing material capable of deforming by means of a
predetermined load applied from a passenger, said energy absorbing material
being disposed backward of said header in said space between said roof panel
and said interior trim material, said energy absorbing material extending in the
lateral direction of the vehicle body within a range where the load from the
passenger 1s likely to be applied,

wherein said energy absorbing material 1s fixed on said interior trim
material, and

wherein said energy absorbing material is made of a metal panel and has
a pair of tlange portions spaced apart in the direction orthogonal to the direction
of said energy absorbing material and a space forming portion rising trom said
pair of tlange portions, said pair of flange portions being fixed to said interior

trim material.

23. A passenger protecting structure of a vehicle body upper portion of an
automobile having a header disposed inwardly of a roof panel and extending in
the lateral direction of the vehicle body, and an interior trim material disposed
inwardly of the header, resulting in a space between said roof panel and said
interior trim material, comprising:

energy absorbing means provided in said header so as to face to said
interior trim material; and

an energy absorbing material capable of deforming by means of a
predetermined load applied from a passenger, said energy absorbing material
being disposed backward of said header in said space between said roof panel
and said interior trim material, said energy absorbing material extending in the

lateral direction of the vehicle body within a range where the load from the
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passenger is likely to be applied,

wherein one of said roof side rail and header is provided with a flange
joint portion extending toward and spaced from said energy absorbing material,
further comprising another energy absorbing material disposed below said
flange joint portion between said energy absorbing means and said energy

absorbing material.

26. A passenger protecting structure according to claim 235, wherein said

another energy absorbing material 1s fixed on said interior trim material.

27. A passenger protecting structure of a vehicle body upper portion of an
automobile having a header disposed inwardly of a roof panel and extending in
the lateral direction of the vehicle body, and an interior trim material disposed
inwardly of the header, resulting in a space between said root panel and said
interior trim material, comprising:

a first energy absorber provided in said header so as to face to said
interior trim material; and

a second energy absorber capable of deforming by means of a
predetermined load applied from a passenger, said second energy absorber
being disposed backward of said header in said space between said roof panel
and said 1nterior trim material, said second energy absorber extending in
the lateral direction of the vehicle body within a range where the load from the
passenger 1s likely to be applied,

wherein said second energy absorber is fixed on said roof panel, and

wherein said second energy absorber 1s made of a metal panel and has a
pair of flange bortions spaced apart in the direction orthogonal to the direction
of said second energy absorber and a space forming portion rising from said

pair of flange portions, said pair of flange portions being fixed to said roof
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28. A passenger protecting structure of a vehicle body upper portion of an
automobile having a header disposed inwardly of a roof panel and extending 1n
the lateral direction of the vehicle body, and an interior trim material disposed
inwardly of the header, resulting in a space between said roof panel and said
interior trim material, comprising:

a first energy absorber provided in said header so as to face to said
interior trim material; and

a second energy absorber capable of deforming by means of a
predetermined load applied from a passenger, said second energy absorber
being disposed backward of said header in said space between said roof panel
and said interior trim material, said second energy absorber extending in
the lateral direction of the vehicle bodv within a range where the load from the
passenger is likely to be applied,

wherein said second energy absorber is fixed on said interior trim
material, and

wherein said second energy absorber is made of a metal panel and has a
pair of flange portions spaced apart in the direction orthogonal to the direction
of said second energy absorber and a space forming portion rising from said
pair of flange portions, said pair of flange portions being fixed to said interior

trim matenal.

29. A passenger protecting structure of a vehicle body upper portion of an
automobile having a header disposed inwardly of a roof panel and extending 1n
the lateral ‘direction of the vehicle body, and an interior trim material disposed
inwardly of the header, resulting in a space between said roof panel and said

interior trim material, comprising:
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a first energy absorber provided in said header so as to face to said
interior trim material; and

a second energy absorber capable of deforming by means of a
predetermined load applied ‘rom a passenger, said second energy absorber

5 being disposed backward of said header in said space between said roof panel

and said interior trim material, said second energy absorber extending in
the lateral direction of the vehicle body within a range where the load from the
passenger is likely to be applied,

wherein one of said roof side rail and header 1s provided with a tlange

10 joint portion extending toward and spaced from said second energy absorber,

further comprising a third energy absorber disposed below said flange joint

portion between said first energy absorber and said second energy absorber.

30. A passenger protecting structure according to claim 29, wherein said

15 third energy absorber is fixed on said interior trim material.

20
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