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(57) ABSTRACT 
An occupant knee protection system for a vehicle (10) has an 
airbag (11), Which is folded and stored in a part of a vehicle, 
in?ate and deploy in front of the occupant’s knees by gas 
supplied from an in?ator (12), so as to protect the occupant’s 
knees. The airbag (11) has in its inside a tether (11c) (gas ?oW 
dividing portion Whose front and rear end portions are con 
nected to front and rear Walls (11a, 11b) of the airbag (11), 
both Walls being arranged in a longitudinal direction of the 
vehicle, so as to appropriately regulate a longitudinal thick 
ness (D) of the airbag (11)) for dividing a gas ?oW from the 
in?ator (12) in right and left directions of the vehicle. 
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OCCUPANT KNEE PROTECTION SYSTEM 
FOR VEHICLE AND INFLATING AND 

DEPLOYING METHOD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This is one of two reissue applications of US. Pat. No. 
7,147,247. The present reissue application Ser No. 12/314, 
019 was ?led Dec. 2, 2008, and the other reissue application 
is a reissue divisional ofthis U.S. reissue application and is 
US. application Ser. No. 12/585,621?led Sep. 18, 2009. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to an airbag system and in?ating and 

deploying method of the airbag, provided in a vehicle, more 
particularly to an occupant knee protection system for a 
vehicle (knee airbag system) which protects occupant’ s knees 
by in?ating and deploying an airbag (sometimes called as a 
gas bag), which is folded and stored in a part of the vehicle, in 
front of the occupant’s knees by gas supplied from an in?ator. 

2. Description of the Related Art 
A related art of the occupant knee protection system for a 

vehicle is disclosed in, for example, the Japanese Patent Laid 
Open Publication No. 11-321539. This publication discloses 
an occupant knee protection system for a vehicle in which 
opposed wall portions (front wall portion and rear wall por 
tion) of an airbag are connected via connecting means so as to 
suppress the shape change of the airbag in a case the occu 
pant’s knees smash into the airbag. 

SUMMARY OF THE INVENTION 

According to the aforementioned related art of the occu 
pant knee protection system for a vehicle, the shape change of 
the airbag when the occupant’s knees smash into the airbag 
can be suppressed by the connecting means provided in the 
airbag. However, since the airbag itself in?ates in a spherical 
shape at the time of in?ation and deployment, the airbag may 
be in?ated into a large siZe in between both knees (between 
legs) of the occupant, thereby making it dif?cult for the airbag 
to gets in front of both left and right knees of the occupant. 
[Means for Solving Problem] 

To solve the problem stated above, the invention is charac 
terized in that, in the occupant knee protection system for a 
vehicle which protects occupant’s knees by in?ating and 
deploying an airbag, which is folded and stored in a part of the 
vehicle, in front of the occupant’ s knees by gas supplied from 
an in?ator, gas ?ow dividing portion for dividing a ?ow of the 
gas supplied from the in?ator in right and left directions of the 
vehicle is provided inside the airbag. 

In this case, it is preferable that the gas ?ow dividing 
portion is formed in a predetermined length in a longitudinal 
direction of the vehicle, and both front and rear end portions 
of the gas ?ow dividing portion are connected, respectively, to 
front and rear walls of the airbag that are arranged in the 
longitudinal direction of the vehicle. In addition, the gas ?ow 
from the in?ator runs in a vertical direction of the vehicle, and 
therefore the gas ?ow dividing portion is preferably formed in 
a mountain-like shape that protrudes against the gas ?ow 
from the in?ator. Furthermore, it is preferable that the gas 
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2 
?ow dividing portion has communicating portion for com 
municating between. one area and the other area within the 
airbag, both areas being separated by the gas ?ow dividing 
portion. 

With the occupant knee protection system for a vehicle 
according to the invention, introduction of the gas can be 
facilitated while distributing the gas within the airbag in left 
and right directions of the vehicle by the gas ?ow dividing 
portion. As a result, in?ation and deployment of the airbag at 
its center portion (airbag in?ation in a spherical shape) is 
suppressed, thereby improving the in?ation and deployment 
performance at both end portions of the air bag in a lateral 
direction of the vehicle. This arrangement allows the airbag to 
get in front of the occupant’s knees, making it possible to 
appropriately protect the occupant’s knees. 

In the occupant knee protection system for a vehicle 
according to the invention, in addition that the introduction of 
the gas in left and right directions of the vehicle can be 
facilitated by the gas ?ow dividing portion , a longitudinal 
thickness of the airbag in an in?ated and deployed state can be 
regulated appropriately (in a predetermined length). There 
fore, the airbag in?ation and deployment can be restricted 
such that the airbag is not in?ated more than required in a 
longitudinal direction of the vehicle, enabling the airbag to 
get in front of the occupant’s knees easily. 

Furthermore, in the occupant knee protection system for a 
vehicle according to the invention, the gas supplied from the 
in?ator can be distributed quickly and evenly in right and left 
directions by the gas ?ow dividing portion. As a result, the 
in?ation and deployment of the airbag in left and right direc 
tions in equal amount can be facilitated. In addition, while 
facilitating the performance of the in?ation and deployment 
of the airbag in right and left directions, the occupant knee 
protection system for a vehicle according to the invention also 
enables improvements of the in?ation and deployment per 
formance of the entire airbag and an airbag shape retention 
effect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view which schematically shows one 
embodiment of an occupant knee protection system for a 
vehicle according to the invention; 

FIG. 2 is a perspective view showing relationships of a 
panel, a bracket, an instrument panel reinforcement, and the 
occupant knee protection system for a vehicle in FIG. 1; 

FIG. 3 is a perspective view of an in?ated and deployed 
state of an airbag of the occupant knee protection system for 
a vehicle in FIG. 1; 

FIG. 4 is a longitudinal center sectional view from the rear 
which schematically shows a ?rst modi?ed embodiment of 
the occupant knee protection system for a vehicle according 
to the invention; 

FIG. 5 is a longitudinal center sectional view from the rear 
which schematically shows a second modi?ed embodiment 
of the occupant knee protection system for a vehicle accord 
ing to the invention; 

FIG. 6 is a perspective view, equivalent to FIG. 3, which 
schematically shows another embodiment of the occupant 
knee protection system for a vehicle according to the inven 
tion; 

FIG. 7 is a longitudinal center sectional view of the 
embodiment shown in FIG. 6 from the rear; 

FIG. 8 is a longitudinal center sectional view of the 
embodiment shown in FIG. 6 from the side; and 

FIG. 9 is a longitudinal center sectional view from the rear 
which schematically shows a second modi?ed embodiment 
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of the occupant knee protection system for a vehicle in Which 
an in?ator is provided outside the airbag. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Exemplary embodiments according to the invention Will be 
described hereinafter With reference to accompanying draW 
ings. FIGS. 1 to 3 shoW one embodiment of an occupant knee 
protection system for a vehicle according to the invention. An 
occupant knee protection system (knee airbag system) 10 in 
the embodiment is assembled to an instrument panel rein 
forcement 23 via a panel 21 and a bracket 22 at approximately 
the same height as a knee B of an occupant A. Furthermore, 
the occupant knee protection system 10 is provided With an 
airbag 11 Which in?ates and deploys in front of the knee B of 
the occupant A, and an in?ator 12 Which supplies gas to the 
airbag 11. 

The airbag 11 is made of a Woven fabric and is folded and 
stored inside an instrument panel 24. The airbag 11 intervenes 
betWeen the panel 21 and the knee B of the occupant A at the 
time of in?ation and deployment as shoWn in FIG. 1 so as to 
protect the knee B of the occupant A. Furthermore, as shoWn 
in FIG. 3, the airbag 11 has in its inside a tether 11c for 
connecting a front Wall 11a and a rear Wall 11b of the airbag 
11 that are arranged in a longitudinal direction of the vehicle, 
and is supported on the panel 21 via the front Wall 11a. 

The tether 11c is a rectangular Woven fabric formed in 
predetermined lengths of La and Lb in longitudinal and lat 
eral directions of the vehicle, respectively. The front and rear 
end portions of the tether 11c are connected to (for example, 
seWn to) the front and rear Walls 11a, 11b of the airbag 11 that 
are arranged in the longitudinal direction of the vehicle. The 
tether 11c extends in longitudinal and lateral directions above 
a gas supply hole 12a ofan in?ator 12, so as to form a pair of 
in?ating chambers R1, R2 arranged one on top of the other 
Within the airbag 11, both chambers being communicated 
With each other at the right and left end portions of the tether 
11c. In addition, the tether 11c functions as a connecting 
means for connecting the front and rear Walls 11a, 11b of the 
airbag 11 that are arranged in the longitudinal direction of the 
vehicle, and also as gas ?oW dividing portion for dividing the 
gas ?oW from the in?ator 12 in right and left directions of the 
vehicle. 

The in?ator 12 injects and supplies gas into the airbag 11 
upon a frontal collision of the vehicle, and is incorporated in 
the airbag 11 to be supported on the panel 21 together With the 
airbag 11. Furthermore, the in?ator 12 has the gas supply hole 
12a for injecting and supplying the gas toWards a bottom face 
of the tether 11c (i.e. injecting the gas upWard). 

In the occupant knee protection system 10 con?gured as 
described above according to the embodiment, the airbag 11 
is normally stored inside the instrument panel 24 in a multi 
folded state, and covered by a loWer portion of the instrument 
panel 24. Also in this embodiment, gas is supplied from the 
in?ator 12 into the airbag 11 that is stored in the folded state 
When the acceleration detected by a relevant sensor (not 
shoWn) upon the frontal collision of the vehicle reaches or 
exceeds a set value. As a result, the airbag 11 in?ates and 
deploys by the supplied gas, so as to intervene betWeen the 
panel 21 and the knee B of the occupant A, thereby protecting 
the knee B of the occupant A. 

Meanwhile, according to this embodiment, introduction of 
the gas canbe facilitated While distributing the gas inright and 
left directions of the vehicle by the tether 11c Within the 
airbag 11. This suppresses in?ation and deployment of the 
airbag 11 at its center portion (in?ation of the airbag 11 in a 
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4 
spherical shape), and thus the in?ation and deployment per 
formance of the airbag 11 at both end portions in the lateral 
direction of the vehicle is improved. Consequently, the airbag 
11 is made to promptly get in front of the knee B of the 
occupant A, making it possible to appropriately protect the 
knee B of the occupant A. 

In the occupant knee protection system for a vehicle 10 
according to this embodiment, in addition that the introduc 
tion of the gas from the in?ator 12 in right and left directions 
of the vehicle can be facilitated by the tether 11c, a longitu 
dinal thickness D of the airbag 11 in the in?ated and deployed 
state can be regulated appropriately (in a predetermined 
length La). As a result, the airbag in?ation and deployment is 
restricted such that the airbag 11 is not in?ated more than 
required in the longitudinal direction of the vehicle, thus 
enabling the airbag to get in front of the knee B of the occu 
pant A easily. 

In the aforementioned embodiment, the tether 11c is 
formed and arranged Within the airbag 11 in a tabular shape 
against the gas ?oW from the in?ator 12. Nonetheless, as 
illustrated in FIG. 4 or FIG. 5, or FIGS. 6 to 8, the tether 11c 
may be formed and arranged in a mountain-like shape Which 
protrudes against the gas ?oW from the in?ator 12. In the 
embodiments shoWn in FIG. 4 and in FIGS. 6 to 8, the tether 
11c is formed and arranged in a mountain-like shape Which 
protrudes in a V-shape against the gas ?oW from the in?ator 
12. In the embodiment shoWn in FIG. 5, the tether 11c is 
formed and arranged in a mountain-like shape Which pro 
trudes in a U-shape against the gas ?oW from the in?ator 12. 

In the occupant knee protection system for a vehicle 
according to each embodiment shoWn in FIG. 4, FIG. 5, and 
FIGS. 6 to 8, the gas from the in?ator 12 can be distributed 
quickly and evenly in right and left directions of the vehicle 
by the tether 11c in the airbag 11. This facilitates the in?ation 
and deployment of the airbag 11 in right and left directions in 
equal amount. 

Furthermore, in the occupant knee protection system for a 
vehicle according to the embodiment shoWn in FIGS. 6 to 8, 
the tether 11c is provided With three communicating holes 
11c1 Which communicate betWeen an in?ating chamber (one 
area) R1 and an in?ating chamber (the other area) R2 Within 
the airbag 11, both chambers being separated by the tether 
11c. Due to this arrangement, the occupant knee protection 
system for a vehicle according to this embodiment can facili 
tate the in?ation and deployment performance of the airbag 
11 in the lateral direction, and at the same time, can improve 
the in?ation and deployment performance of the entire airbag 
11 as Well as a shape retention effect of the airbag 11. 

In each of the aforementioned embodiments, the in?ator 12 
is provided in the loWer part in the airbag 11 such that the 
in?ator 12 injects and supplies gas in an upWard direction of 
the vehicle. HoWever, the in?ator may be provided in the 
upper part in the airbag such that the in?ator injects and 
supplies gas in a doWnWard direction of the vehicle. In this 
case, if the same structure as that in each embodiment in 
FIGS. 4 to 8 is adopted, the tether is formed and arranged in 
a mountain-like shape Which protrudes upWard. 

Furthermore, in each of the embodiments described above, 
the invention is carried out in the embodiment in Which the 
in?ator 12 is provided inside the airbag 11. HoWever, as 
shoWn in FIG. 9, the invention may be carried out in an 
embodiment in Which the in?ator is provided outside the 
airbag, in the same manner as in or With the appropriate 
modi?cations to the aforementioned embodiments. 
The invention claimed is: 
1. An occupant knee protection system for a vehicle, com 

prising: 
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an in?ator; 
an airbag Which is folded and stored in a part of the vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied [form] from the in?ator for 
protecting knees of the occupant; and 

a gas ?oW dividing portion that divides a gas ?oW from the 
in?ator in right and left directions of the vehicle is pro 
vided inside the airbag, characterized in that: 
the gas ?oW dividing portion is formed in a predeter 
mined length in a longitudinal direction of the vehicle, 
front and rear end portions of the gas ?oW dividing 
portion being connected to front and rear Walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, that the in?ator is disposed at an 
upper end portion or a loWer end portion of the airbag 
as vieWed in the vertical direction of the vehicle, and 
that a direction of the gas ?oW from the in?ator is in a 
vertical direction of the vehicle, and the gas ?oW 
dividing portion is formed in a mountain shape Which 
protrudes against the gas ?oW from the in?ator. 

2. The occupant knee protection system for a vehicle 
according to claim 1, characterized in that: 

the mountain shape is formed and arranged so as to pro 
trude in a V-shape. 

3. The occupant knee protection system for a vehicle 
according to claim 1, characterized in that: 

the mountain shape is formed and arranged so as to pro 
trude in a U-shape. 

4. The occupant knee protection system for a vehicle 
according to claim 1, characterized in that: 

the gas ?oW dividing portion is a tether made of a Woven 
fabric. 

5. The occupant knee protection system for a vehicle 
according to claim 1, characterized in that: 

the gas ?oW dividing portion has a communicating portion 
that communicates betWeen one area and an other area 

Within the airbag, both areas being separated by the gas 
?oW dividing portion. 

6. The occupant knee protection system for a vehicle 
according to claim 5, characterized in that: 

the communicating portion is a communicating hole pro 
vided on the gas ?oW dividing portion. 

7. The occupant knee protection system for a vehicle 
according to claim 1, characterized in that: 

the in?ator is provided inside the airbag. 
8. The occupant knee protection system for a vehicle 

according to claim 1, characterized in that: 
the in?ator is provided outside the airbag. 
9. An in?ating and deploying method of an airbag of an 

occupant knee protection system for a vehicle by supplying a 
gas from an in?ator, comprising the [step] steps of: 

in?ating the airbag by the in?ator; 
dividing a gas ?oW from the in?ator in right and left direc 

tions of the vehicle by a dividing portion; [and] 
deploying the airbag characterized by comprising the step 

of: 
forming the gas ?oW dividing portion in a predetermined 

length in a longitudinal direction of the vehicle and 
thereby connecting front and rear end portions of the 
gas ?oW dividing portion to front and rear Walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, and 

disposing the in?ator at an upper end portion or loWer 
end portion of the airbag as vieWed in the vertical 
direction of the vehicle, and 

directing the gas ?oW from the in?ator in a vertical 
direction of the vehicle, and forming the gas ?oW 
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dividing portion in a mountain shape Which protrudes 
against the gas ?oW from the in?ator. 

10. The in?ating and deploying method of an airbag 
according to claim 9, characterized in that: 

the dividing portion is formed and arranged so as to pro 
trude in a V-shape. 

11. The in?ating and deploying method of an airbag 
according to claim 9, characterized in that: 

the dividing portion is formed and arranged so as to pro 
trude in a U-shape. 

12. The in?ating and deploying method of an airbag 
according to claim 9, characterized by further comprising the 
step of: 

connecting betWeen one area and an other area Within the 

airbag, both areas being separated by the gas ?oW divid 
ing portion. 

13. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator is disposed at an uppermost end or a lower 
most end of the airbag as viewed in the vertical direc 
tion of the vehicle, 

the gas?ow dividing portion isformed in a predeter 
mined length in a lateral direction ofthe vehicle, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

14. The occupant knee protection system for a vehicle 
according to claim 13, wherein: 

the gas?ow dividing portion is a tether made ofa woven 
fabric. 

15. The occupant knee protection system for a vehicle 
according to claim 13, wherein: 

the gas?ow dividingportion has a communicatingportion 
that communicates between one area and an other area 

within the airbag, both areas being separated by the gas 
?ow dividing portion. 

16. The occupant knee protection system for a vehicle 
according to claim 15, wherein: 

the communicating portion is a communicating hole pro 
vided on the gas?ow dividingportion. 

1 7. The occupant knee protection system for a vehicle 
according to claim 13, wherein: 

the in?ator is disposed vertically below the gas ?ow divid 
ing portion. 

18. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 
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a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 

the in?ator includes a gas supply hole that faces the gas 
?ow dividing portion in a state when the airbag is 
deployed, 

the gas?ow dividing portion isformed in a predeter 
mined length in a lateral direction ofthe vehicle, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

19. The occupant knee protection system for a vehicle 
according to claim 18, wherein: 

the gas?owfrom the in?ator directly impinges upon the 
gas?ow dividingportion. 

20. The occupant knee protection system for a vehicle 
according to claim 18, wherein: 

the gas?ow dividing portion is a tether made ofa woven 
fabric. 

2]. The occupant knee protection system for a vehicle 
according to claim 18, wherein: 

the gas?ow dividingportion has a communicatingportion 
that communicates between one area and an other area 

within the airbag, both areas being separated by the gas 
?ow dividingportion. 

22. The occupant knee protection system for a vehicle 
according to claim 2], wherein: 

the communicating portion is a communicating hole pro 
vided on the gas?ow dividingportion. 

23. The occupant knee protection system for a vehicle 
according to claim 18, wherein: 

the in?ator is disposed vertically below the gas ?ow divid 
ing portion. 

24. The occupant knee protection system for a vehicle 
according to claim 18, wherein: 

the in?ator is disposed at an upper endportion or a lower 
endportion ofthe airbag as viewed in the vertical direc 
tion of the vehicle. 

25. An occupant knee protection system for a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 

the gas?ow dividing portion isformed in a predeter 
mined length in a lateral direction ofthe vehicle, 

the gas ?ow from the in?ator directly impinges upon the 
gas?ow dividingportion, and 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
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portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

26. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the gas?ow dividing portion isformed in a predeter 
mined length in a lateral direction ofthe vehicle, 

the in?ator includes a gas supply hole arranged to emit 
gas in a direction substantially perpendicular to a 
plane ofthe gas?ow dividingportion in a state when 
the airbag is deployed, and 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

27. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction ofthe vehicle, 

the gas?ow dividing portion isformed in a predeter 
mined length in a lateral direction ofthe vehicle, 

a direction ofthegas?owfrom the in?ator is in a vertical 
direction ofthe vehicle, and 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

28. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
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?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

the gas?ow dividingportion isformed in aplanar sur 
face, 

5 

the gas?owfrom the in?ator directly impinges upon the 10 
gas?ow dividingportion, and 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

29. The occupant knee protection system for a vehicle 
according to claim 28, wherein: 

the gas?ow dividing portion is a tether made ofa woven 
fabric. 

30. The occupant knee protection system for a vehicle 
according to claim 28, wherein: 

the gas?ow dividingportion has a communicatingportion 
that communicates between one area and an other area 

within the airbag, both areas being separated by the gas 
?ow dividingportion. 

3]. The occupant knee protection system for a vehicle 
according to claim 28, wherein: 

the in?ator is disposed vertically below the gas ?ow divid 
ing portion. 

32. The occupant knee protection system for a vehicle 
according to claim 28, wherein: 

the gas?ow dividingportion isformed in a tabular shape. 
33. The occupant knee protection system for a vehicle 

according to claim 28, wherein: 
the gas?ow dividing portion isformed in a rectangular 

shape. 
34. An occupant knee protection system for a vehicle, com 

prising: 
an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
front and rear endportions ofthe gas?ow dividing 
portion being connected tofront and rear walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

the gas?ow dividingportion has one end in the longi 
tudinal direction ofthe vehicle which is connected to 
thefront wall ofthe air bag in such a manner that a 
height ofthe one end is substantially constant and has 
an opposite end in the longitudinal direction of the 
vehicle which is connected to the rear wall ofthe air 
bag in such a manner that a height ofthe opposite end 
is substantially constant, 

the gas ?ow from the in?ator directly impinges upon the 
gas?ow dividingportion, and 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
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portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

35. The occupant knee protection system for a vehicle 
according to claim 34, wherein: 

the gas?ow dividing portion is a tether made ofa woven 

fabric. 
36. The occupant knee protection system for a vehicle 

according to claim 35, wherein: 
the gas?ow dividingportion has a communicatingportion 

that communicates between one area and an other area 

within the airbag, both areas being separated by the gas 
?ow dividing portion. 

3 7. The occupant knee protection system for a vehicle 
according to claim 35, wherein: 

the in?ator is disposed vertically below the gas ?ow divid 
ing portion. 

38. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator includes a gas supply hole that faces the gas 
?ow dividing portion in a state when the airbag is 
deployed, 

the gas?ow dividingportion isformed in aplanar sur 
face, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

39. The occupant knee protection system for a vehicle 
according to claim 38, wherein: 

the gas?ow dividing portion is a tether made ofa woven 
fabric. 

4 O. The occupant knee protection system for a vehicle 
according to claim 38 wherein: 

the gas?ow dividingportion has a communicatingportion 
that communicates between one area and an other area 

within the airbag, both areas being separated by the gas 
?ow dividing portion. 

4] . The occupant knee protection system for a vehicle 
according to claim 38, wherein: 

the in?ator is disposed vertically below the gas ?ow divid 
ing portion. 

42. The occupant knee protection system for a vehicle 
according to claim 38, wherein: 

the gas?ow dividingportion isformed in a tabular shape. 
43. The occupant knee protection system for a vehicle 

according to claim 38, wherein: 
the gas?ow dividing portion isformed in a rectangular 

shape. 
44. The occupant knee protection system for a vehicle 

according to claim 38, wherein: 
the gas ?ow from the in?ator directly impinges upon the 
gas?ow dividingportion. 
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45. An occupant knee protection system for a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
front and rear endportions ofthe gas?ow dividing 
portion being connected tofront and rear walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 

the in?ator includes a gas supply hole that faces the gas 
?ow dividing portion in a state when the airbag is 
deployed, 

the gas?ow dividingportion has one end in the longi 
tudinal direction ofthe vehicle which is connected to 
thefront wall ofthe air bag in such a manner that a 
height ofthe one end is substantially constant and has 
an opposite end in the longitudinal direction of the 
vehicle which is connected to the rear wall ofthe air 
bag in such a manner that a height ofthe opposite end 
is substantially constant, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

46. The occupant knee protection system for a vehicle 
according to claim 45, wherein: 

the gas?ow dividing portion is a tether made ofa woven 

fabric. 
47. The occupant knee protection system for a vehicle 

according to claim 45, wherein: 
the gas?ow dividingportion has a communicatingportion 

that communicates between one area and an other area 

within the airbag, both areas being separated by the gas 
?ow dividingportion. 

48. The occupant knee protection system for a vehicle 
according to claim 45, wherein: 

the in?ator is disposed vertically below the gas ?ow divid 
ing portion. 

49. The occupant knee protection system for a vehicle 
according to claim 45, wherein: 

the gas?owfrom the in?ator directly impinges upon the 
gas?ow dividingportion. 

50. An occupant knee protection system for a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 
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the in?ator is disposed at an upper end portion or a 

lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

the in?ator includes a gas supply hole arranged to emit 
the gas in a direction substantially perpendicular to a 
plane ofthe gas?ow dividingportion in a state when 
the airbag is deployed, 

the gas?ow dividingportion isformed in aplanar sur 
face, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

5]. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
front and rear endportions ofthe gas?ow dividing 
portion being connected tofront and rear walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

the in?ator includes a gas supply hole arranged to emit 
the gas in a direction substantially perpendicular to a 
plane ofthe gas?ow dividingportion in a state when 
the airbag is deployed, 

the gas?ow dividingportion has one end in the longi 
tudinal direction ofthe vehicle which is connected to 
thefront wall ofthe air bag in such a manner that a 
height ofthe one end is substantially constant and has 
an opposite end in the longitudinal direction ofthe 
vehicle which is connected to the rear wall ofthe air 
bag in such a manner that a height ofthe opposite end 
is substantially constant, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

52. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 
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the in?ator includes a gas supply hole that faces the gas 
?ow dividing portion in a state when the airbag is 
deployed 

the gas?ow dividingportion isformed in aplanar sur 
face, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

53. An occupant knee protection system for a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
front and rear endportions ofthe gas?ow dividing 
portion being connected tofront and rear walls, that 
are arranged in the longitudinal direction of the 
vehicle, of the airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

the in?ator includes a gas supply hole that faces the gas 
?ow dividing portion in a state when the airbag is 
deployed, 

the gas?ow dividingportion has one end in the longi 
tudinal direction ofthe vehicle which is connected to 
thefront wall ofthe air bag in such a manner that a 
height ofthe one end is substantially constant and has 
an opposite end in the longitudinal direction of the 
vehicle which is connected to the rear wall ofthe air 
bag in such a manner that a height ofthe opposite end 
is substantially constant, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

54. An occupant knee protection system for a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
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the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
?rst and second endportions ofthe gas?ow dividing 
portion being connected to ?rst and second walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

a direction ofthegas?owfrom the in?ator is in a vertical 
direction ofthe vehicle, 

the gas?ow dividingportion isformed in aplanar sur 
face, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 

55. An occupant kneeprotection systemfor a vehicle, com 
prising: 

an in?ator; 
an airbag that isfolded and stored in apart ofthe vehicle, 

that is in?ated and deployed in front of knees of an 
occupant by a gas supplied from the in?ator for protect 
ing knees ofthe occupant; and 

a gas?ow dividingportion that divides a gas?owfrom the 
in?ator in right and left directions ofthe vehicle and that 
is provided inside the airbag, wherein: 
the gas?ow dividing portion isformed in a predeter 

mined length in a longitudinal direction ofthe vehicle, 
front and rear endportions ofthe gas?ow dividing 
portion being connected tofront and rear walls, that 
are arranged in the longitudinal direction of the 
vehicle, ofthe airbag, 

the in?ator is disposed at an upper end portion or a 
lower end portion of the airbag as viewed in the 
vertical direction of the vehicle; 

a direction ofthegas?owfrom the in?ator is in a vertical 
direction ofthe vehicle, 

the gas?ow dividingportion has one end in the longi 
tudinal direction ofthe vehicle which is connected to 
thefront wall ofthe air bag in such a manner that a 
height ofthe one end is substantially constant and has 
an opposite end in the longitudinal direction ofthe 
vehicle which is connected to the rear wall ofthe air 
bag in such a manner that a height ofthe opposite end 
is substantially constant, 

upon deployment, the airbag directly contacts the knees 
of the vehicle occupant, and the gas ?ow dividing 
portion suppresses in?ation of the airbag in between 
both knees of the vehicle occupant. 


