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57 ABSTRACT 
A seat back structure in an automobile or the like for 
protecting a passenger on a rear seat, comprising a 
main frame board of a front seat back, an upper buffer 
body secured integrally to the upper part of the main 
frame board and projecting towards the rear seat, and 
a lower buffer board secured integrally to the lower 
part of the main frame board, said lower part having 
an opening. When, in case of a collision of the auto 
mobile or the like, the knees of the passenger violently 
collides against that part of the rear of the front seat 
back which corresponds to the lower buffer board, 
said lower buffer board undergoes a plastic deforma 
tion towards the opening, thereby to absorb the im 
pact load of the knees. When the breast and head of 
the passenger violently collide against that part of the 
front seat back which corresponds to the upper buffer 
body, said upper buffer body undergoes a plastic de 
formation, and subsequently the main frame board un 
dergoes a frontward plastic deformation, thereby to 
absorb the impact load of the breast and head. 

8 Claims, 8 Drawing Figures 
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REAR SEAT PASSENGER-PROTECTING SEAT 
BACK STRUCTURE FOR AUTOMOTIVE WEHICLE 

The present invention relates to the seat back struc 
ture of the front seat of an automobile. More particu 
larly, it relates to the seat back structure of the front 
seat for protecting passengers on the rear seat, the 
structure being adapted to reliably and easily absorb 
and relieve the striking energy of the secondary colli 
sion of the rear seat passenger as arises at, for example, 
the head-on collision or rear-end collision between run 
ning automobiles or the collision between an automo 
bile and another thing, whereby it protects the passen 
ger from a death or injury accident. 
As the general movements of a passenger on the rear 

seat at the collision of a car, it is known that, first, the 
knees crash against the back of the front seat due to the 
impact force and that, subsequently, the breast, head 
etc. crash. At this time, the front seat back is markedly 
brought down frontwards on account of the impact 
load of the knees, so that the restraint of the breast and 
head is delayed to become insufficient. As seen in re 
corded cases, such phenomena therefore occur that the 
passenger leaps over the seat back to crash against a 
passenger on the front seat or an instrument panel, and 
that he passes over the seat back to break the front 
glass and to be thrown out of the car room. 

In general, the seat of an automobile has emphases 
placed on the posture for driving, the comfortable ride, 
the design, and so forth. As regards the protection of 
the rear seat passenger, it is the present situation that 
almost no measure is taken. As the protecting measure 
for the rear seat passenger, some types of seats are con 
structed such that a pad member containing a synthetic 
resin material as its main meterial and serving as an im 
pact energy absorber is interiorly provided at a prede 
termined position of the rear of a frame member of the 
front seat back. The seat back, however, is imperfect 
in order to fully absorb the shock energy of the rear 
seat passenger at the collision and thereby prevent the 
aforesaid phenomena, and is functionally insufficient in 
order to reliably protect the passenger from a death or 
injury accident. 
On the other hand, as devices for protecting the rear 

seat passenger by suppressing his movements at the col 
lision, there are known, for example, a seat belt which 
is disposed at a predetermined position of the rear seat, 
and a gas bag which is disposed on the rear side of the 
front seat back. However, the former is troublesome in 
the fastening operation, and hence, its rate of use is 
generally low. The latter has many problems yet re 
maining unsolved, and it is the real situation that it is 
not adopted at all in a variety of automobiles commer 
cially available at present. 

In view of the above-mentioned disadvantages, the 
present invention has its object in providing a seat back 
structure for protecting a passenger on a rear seat in an 
automobile or the like, which absorbs and relieves the 
energy of the secondary collision of the rear seat pas 
senger of the car by the plastic deformation of a seat 
back at the collision of the automobile and which is in 
dependently deformed so as to prevent any influence of 
the plastic deformation at this time from being exerted 
on the supporting point of the seat back and the upper 
part of the seat back, whereby the structure protects 
the passenger from a death or injury accident reliably 
and easily. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
The above and further objects and novel features of 

the invention will more fully appear from the following 
detailed description when the same is read in connec 
tion with the accompanying drawings. It is to be ex 
pressly understood, however, that the drawing is for 
purpose of illustration only and is not intended as a def 
inition of the limits of the invention. 
FIG. is a perspective view of a main frame board in 

a rear seat passenger-protecting seat back structure ac 
cording to the present invention, the main frame board 
being seen from its rear; 

FIG. 2 is a perspective view schematically showing a 
part of the main frame board as seen in the direction 
of an arrow (A) in FIG. 1, 
FIG. 3 is a perspective view of an upper buffer body 

as seen from its rear; 
FIG. 4 is a perspective view showing another embodi 

ment of the upper buffer body; 
FIG. 5 is a perspective view of a lower buffer board 

as seen from its rear; 
FIG. 6 is a perspective view of the seat back structure 

which is integrally formed by combining the various 
members, the structure being seen from its rear; 
FIG. 7 is a diagram showing the relationship between 

the frontward falling displacement of a seat back frame 
and the time, the displacement being caused by the im 
pact load of a rear seat passenger when he violently col 
lides against a prior-art front seat back; and 
FIG. 8 is a diagram showing the relationship between 

the moment and the time, the former being caused at 
the lower end of the seat back frame when the rear seat 
passenger violently collides against the prior-art front 
seat back. 

Referring to these figures, a main frame board 
made of a steel plate material, a steel pipe material or 
a synthetic resin material having a suitable thickness or 
a combination thereof is integrally constructed of an 
upper frame board 2 and a lower frame board 3. 
The main frame board is formed in such manner 

that the upper and lower frame boards 2 and 3 have an 
upper left member 2a and an upper right member 2b, 
being bilaterally symmetric, and a lower left member 
3a and a lower right member 3b, also being bilaterally 
symmetric, integrally combined on a center line ex 
tending along the longitudinal direction of the main 
frame board 1 from the upper end to the lower end 
thereof, respectively. In the vicinity of a joining portion 
4 between the lower end edge of the upper frame board 
2 and the upper end edge of the lower frame board 3, 
penetrating slots 5 and 5 of appropriate width and 
length are provided at positions bilaterally symmetric 
with respect to the center line of the main frame board 
in a manner to extend in a direction orthogonal to the 

joining portion 4. At the central part of the lower frame 
board 3, there is formed an opening portion 6 of large 
S2, 

In the figures, reference numeral 9 designates sup 
porting arm rods which are disposed by being secured 
onto the outer surface of right and left side plates 7 and 
8 of the main frame board 1. 
Each of FIGS. 3 and 4 shows an upper buffer body 

which is formed by the use of such material as a steel 
plate material, a synthetic resin material and a rubber 
material so as to be disposed on the upper frame board 
2 being the upper part of the rear of the main frame 
board 1. 
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The first embodiment of the upper buffer body 10 in 
FIG. 3 is made of such material as a steel plate or a syn 
thetic resin, it swells out towards the rear seat, and it 
presents a semicircular shape in longitudinal section. 
The buffer body 10 is integrally formed at its upper and 
lower ends with flange portions 11 and 11 each having 
an adequate width. The upper buffer body 10 is con 
structed in such manner that members 10a, 10b, 10c 
and 10d into which the swelling portion of the upper 
buffer body is divided by the center line in the longitu 
dinal direction and the center line in the lateral direc 
tion as orthogonally intersects with the first-mentioned 
center line are integrally combined. In the arcuate por 
tion of the buffer body 10, a plurality of penetrating ap 
ertures 12 are provided at suitable intervals. 
On the other hand, the second embodiment of the 

upper buffer member 13 in FIG. 4 is made substantially 

10 

15 

semilunar in longitudinal section by the use of such 
flexible or elastic material as a rubber one and a syn 
thetic rubber one. The buffer body 13 is formed with 
a number of penetrating aperture portions 15 which ex 
tend from a flat face 14 being the inside portion of the 

20 

buffer body towards the outside face defining a curved 
surface. 
FIG. 5 shows a lower buffer board 16 which is to be 

disposed on the lower frame board 3 being the lower 
rear portion of the main frame board 1 shown in FIG. 
1, and which is formed using such material as a steel 
plate, a steel pipe or a synthetic resin. Similarly to the 
various members previously stated, the buffer board i6 
is constructed such that a lower left buffer piece 16a 
and a lower right buffer piece 16b so divided in bilat 
eral symmetry are integrally combined on a center line 
in the longitudinal direction of the buffer board. 
At upper parts of the lower buffer board 16, pene 

trating slot portions 19 and 20 each being formed into 
an appropriate width and an appropriate length and 
symmetrically with respect to the center line in the lon 
gitudinal direction are provided in parallel at a suitable 
spacing in a manner to extend orthogonally to the cen 
ter line. To the inside surfaces of right and left side 
plates 17 and 18 of the lower buffer board 16, there are 
integrally secured supporting arm rods 21 and 2 for 
the lower buffer board 16 as are formed of such mate 
rial as a steel plate or a synthetic resin. 
FIG. 6 is a perspective view showing the structure of 

the seat back which is integrally assembled by arrang 
ing the foregoing various members at predetermined 
positions. As shown in the figure, the upper buffer body 
10 is arranged on the rear of the upper part of the main 
frame board 1 in a manner to extend over the upper 
frame board 2 as well as the lower frame board 3. The 
buffer body 10 is fixed to the main frame board 1 in 
such way that the flange portions 11 and integrally 
bent and formed at the upper and lower end portions 
of the buffer body 10 are integrally secured to the 
upper and lower frame boards 2 and 3 as shown by 
marks (x) in the figure by the spot welding or the like 
means. At the upper part of the rear of the main frame 
board A, the upper buffer body 10 is protruded in the 
swelling shape towards the passenger on the rear seat. 
On the rear surface of the lower frame board 3 of the 

main frame board 1, the lower buffer board 16 is fit 
tedly engaged so as to integrally cover the lower frame 
board 3. As previously stated, the supporting arm rods 
21 are disposed on the inside surfaces of both the side 
plates 17 and 18 of the lower buffer board 6. The sup 
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4. 
porting arm rods 21 are covered on the supporting arm 
rods 9 which are secured onto the outside surfaces of 
both the right and left side plates 7 and 8 of the main 
frame board 1. Under this state, the seat back structure 
of the present invention is disposed by being secured to 
the frame (not shown) of a seat cushion 22 or a reclin 
ing adjuster (not shown) with engaging members such 
as bolts. 
The structure in which each of the foregoing main 

frame board 1, upper buffer body 10 and lower buffer 
board, 16 is integrally constructed as the combined 
body of a plurality of divided components, and the 
structure of the penetrating holes, penetrating slots etc. 
formed in the various members are so constructed that 
when the various members are put into the integral 
forms, the whole structure undergoes a plastic defor 
mation upon application of an impact load exceeding 
a set value previously determined. 

In order to form a seat back using the foregoing vari 
ous members, the main frame board 1 and the upper 
buffer body 10 are integrally secured to each other. 
Thereafter, they are integrally lined with a buffer mem 
ber which is made of a synthetic resin material, a rub 
ber material or the like. Further, the whole assembly of 
the main frame board 1 and the upper buffer body 10 
as lined with the buffer member is covered with an ar 
moring material such as leather, synthetic leather and 
cloth, and has the material sewed thereon. 
On the other hand, the lower buffer board 6 is also 

integrally lined with the above buffer member. There 
after, the whole lower buffer board 6 is sheathed with 
the above armoring material and has it sewed thereon, 
thus to be separately formed. The completed lower buf 
fer board 16 is fittedly engaged at the predetermined 
position on the lower side of the rear of the main frame 
board 1 so as to cover the lower side. Thus, the forma 
tion of the seat back is finished. 

Detailed description will now be made of the opera 
tion of the seatback of the present invention in the case 
where an automobile equipped with the seat back 
comes into a head-on collision, a side collision for a 
rear-end collision with another automobile or comes 
into collision with another thing. A rear seat passenger 
in the case where the body is not restrained by a seat 
belt, has the body brought into a violent collision 
against the back of the front seat due to an impact at 
the afore-collision. In that case, as previously stated, 
the body of the passenger is generally moved as below. 
First, the knees violently collide against the lower part 
of the rear of the front seat back, to cause the seat back 
to largely fall frontwards. Subsequently, the breast and 
the head violently collide against the upper part of the 
rear of the seat back, to cause the seat back to more 
largely fall frontwards. Therefore, the rear seat passen 
ger passes over the front seat back, and violently col 
lides against, for example, the instrument panel or the 
front glass, to give rise to a death or injury accident. 

In contrast, according to the present invention, when 
the knees of the rear seat passenger violently collides 
against the lower buffer board 16 of the rear of the seat 
back as the secondary collision, the lower buffer board 
16 is subjected by the impact load to a plastic deforma 
tion towards the opening portion 6 provided in the 
lower frame board 3 of the main frame board . The 
main frame board is therefore free from any influence 
by the load of the knees. Accordingly, the impact load 
is reliably absorbed and relieved without causing the 
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seat back to fall frontwards, and the knees are pro 
tected from a serious injury accident. 
When subsequently, the breast, head etc. of the pas 

senger violently collide against the upper surface of the 
upper buffer body 10 disposed in the swelling shape on 
the rear of the seat back, the upper buffer body 10 un 
dergoes a large plastic deformation due to the impact 
load (the seat back does not fall frontwards at the plas 
tic deformation of the upper buffer body 10). Subse 
quently, the main frame board 1 is also subjected to a 
frontward plastic deformation. Thus, the kinetic energy 
possessed by the rear seat passenger is securely ab 
sorbed and relieved, thereby to avoid a serious damage 
of the breast and head of the passenger and to prevent 
the rear seat passenger from leaping out frontwards. 
The passenger is therefore protected from any death or 
injury accident. 

In general, in case where the rear seat passenger vio 
lently collides against the rear of the front seat back as 
the secondary collision ascribable to the collision of an 
automobile, the conventional front seat back is largely 
thrown frontwards by the impact loads of the knees, 
breast, head etc. as stated above. The relationship be 
tween the frontward falling displacement of the seat 
back due to the impact loads from the rear seat passen 
ger and the time is indicated by a graph as in FIG. 7. 
The relationship between the moment caused at the 

lower end of the frame of the conventional seat back 
by the loads exerted by the various parts of the body of 
the rear seat passenger on the seat back and the time 
becomes a graph shown in FIG. 8. In the case of the pri 
or-art seat back structure, accordingly, when the rear 
seat passenger is brought into the violent collision 
against the rear of the seat back, the seat back begins 
to fall frontwardly on account of the load of the knees 
of the rear seat passenger. When the load of the breast 
and head acts, the seat back is deformed more largely, 
and the rear seat passenger has the great danger of 
leaping over the seat back. In addition, due to the 
abrupt frontward falling of the seat back as is attributa 
ble to the load of the breast and head of the rear seat 
passenger, a passenger on the front seat has the great 
danger that he will be held between the seat back and 
a steering handle or any other thing, to be pressed to 
death. 
When, on the other hand, the front seat back frame 

is strenthened in order to prevent the frontward falling 
of the seat back due to the load of the knees and the 
load of the breast and head, the amount of the defor 
mation of the seat back as caused by the loads of the 
rear seat passenger becomes smaller. As a result, the 
kinetic energy of the rear seat passenger cannot be suf 
ficiently absorbed and relieved, and the rate of injury 
is increased more. 

In contrast, in the case of the rear seat passenger 
protecting seat back structure of the present invention 
as previously stated, when the rear seat passenger vio 
lently collides against the rear of the seat back, the 
kinnes are first brought into the violent collision against 
the lower buffer board. Since, at this time, the knee 
load subjects only the lower buffer board to the plastic 
deformation, the main frame board is scarcely thrown 
frontwards. That is, a component (6v) of the displace 
ments of the front seat back in FIG. 7 does not arise at 
all. Further, a component attributable to the knee load 
in the moments arising at the lower end of the front seat 
back frame as shown in FIG. 8 is hardly generated. 
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6 
Although the breast and head violently collide 

against the upper buffer body of the seat back after the 
knees, the main frame board hardly falls frontwards be 
fore the violent collision of the breast and head against 
the upper buffer body. For this reason, the collision of 
the rear seat passenger becomes one in a stable pos 
ture, and it is not feared at all that he will pass over the 
seat back. 
The frontward falling of the main frame board occurs 

only by the impact load of the breast and head of the 
rear seat passenger as transmitted through the upper 
buffer body, and the amount of the front falling is 
small. Accordingly, the injury accident of the front seat 
passenger is also preventable. 
With the prior-art seat back structure, members for 

absorbing and relieving the kinetic energy possessed by 
the knees, breast, head etc. of the rear seat passenger 
are attached to the seat back frame, so that the seat 
back is complicated in shape and large in size. As a re 
sult, the operations of sheathing, sewing etc. of an ar 
moring material are difficult. With the seat back struc 
ture according to the present invention, the assembly 
consisting of the main frame board and the upper buf 
fer body, and the lower buffer board are separately 
constructed, and the operations of sheathing, sewing 
etc. of the armoring material are separately carried out. 
Thereafter, the finished structure is secured to the seat 
cushion or the reclining adjuster. Therefore, the opera 
tion of laying the armoring material becomes reliable 
and easy. Since the shape of the lower buffer board can 
be suitably altered, the degree of freedom in design in 
CeaSeS. 

Moreover, in the case of the seat back structure of 
the present invention, any operation by the rear seat 
passenger as in the seat belt mounted on the rear seat 
is not necessary. Further, the structure of the present 
invention is not one operating only at the moment of 
the collision as is the case of the gas bag device. There 
fore, the structure of the present invention attains a sat 
isfactory reliability, and can prevent the death or injury 
accident of the rear seat passenger from occurring. 
What we claim is: 
1. A rear seat passenger-protecting seat back struc 

ture for an automotive vehicle comprising: 
a main frame board of a front seat back positioned on 
lower supporting arms with an opening portion in 
the lower part of said main board, 

an upper buffer body having a semicircular shape 
which is integrally secured to and disposed on an 
upper part of said main frame board so as to swell 
out from the rear surface of said main frame board, 
and 

a lower buffer board which is spaced from said main 
frame board and secured only to said lower sup 
porting arms by bolts, said lower buffer board 
being positioned adjacent the rear of said opening 
portion at a lower part of said main frame board, 
the various constituent members being constructed 
so that they can undergo plastic deformations when 
subjected to impact loads exceeding predeter 
mined set values, respectively. 

2. The rear seat passenger-protecting seat back struc 
ture as defined in claim 1, wherein said main frame 
board of said front seat back is formed of at least one 
absorbing material selected from the group consisting 
of a steel plate material and a steel pipe material. 
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3. The rear seat passenger-protecting seat back struc 
ture as defined in claim 1, wherein said upper buffer 
body and said lower buffer board are formed of at least 
one absorbing material selected from the group consist 
ing of a steel plate material, a synthetic resin material 
and a rubber material. 

4. The rear seat passenger-protecting seat back struc 
ture as defined in claim 1, wherein said upper buffer 
body is formed to be substantially semicircular in longi 
tudinal section, and is provided with a number of pene 
trating apertures from a flat surface towards an arcuate 
surface of said upper buffer body. 

5. A rear seat passenger-protecting seat back struc 
ture for an automotive vehicle comprising: 
a main frame board of a front seat back, said main 
frame board of said front back having an upper 
frame board and a lower frame board integrally 
joined with each other, said upper frame board and 
said lower frame board having an upper right mem 
ber and an upper left member, being bilaterally 
symmetric, and a lower right member and a lower 
left member, also being bilaterally symmetric, inte 
grally formed on a center line in the longitudinal 
direction of said main frame board as extends from 
the upper end to the lower end of said main frame 
board, 

penetrating slots of appropriate width and length are 
provided at positions bilaterally symmetric with re 
spect to said center line of said main frame board 
in the vicinity of the joining part between a lower 
end edge of said upper frame board and an upper 
end edge of said lower frame board and in a man 
ner to extend in a direction orthogonal to said join 
ing part, 

an upper buffer body which is integrally secured to 
and disposed on an upper part of said main frame 
board so as to swell out from the rear surface of 
said main frame board, and 

a lower buffer board which is secured to and disposed 
on the rear of an opening portion which is of a large 
size and is formed at a central part of the lower part 
of said main frame board, the various constituent 
members being constructed so that they can un 
dergo plastic deformations when subjected to im 
pact loads exceeding predetermined set values, re 
spectively. 

6. A rear seat passenger-protecting seat back struc 
ture for an automotive vehicle comprising: 
a main frame board of a front seat back, 
an upper buffer body which is integrally secured to 
and disposed on an upper part of said main frame 
board so as to swell out from the rear surface of 
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8 
said main frame board, said upper buffer body 
being formed to be semicircular in longitudinal sec 
tion, and having a plurality of individual members 
integrally combined into which the swelling portion. 
of said upper buffer body is divided by a longitudi 
nal center line of said upper buffer body and a lat 
eral center line orthogonal to said longitudinal cen 
ter line, 

a plurality of penetrating apertures being provided in 
the arcuate portion of said upper buffer body, and 

a lower buffer board which is secured to and disposed 
on the rear of an opening portion at a lower part of 
said main frame board, 

the various constituent members being constructed 
so that they can undergo plastic deformations when. 
subjected to impact loads exceeding predeter 
mined set values, respectively. 

7. The rear seat passenger-protecting seat back struc 
ture as defined in claim 6, wherein said upper buffer 
body is formed at upper and lower ends with flange 
portions. 

8. A rear seat passenger-protecting seat back struc 
ture for an automotive vehicle comprising: 
a main frame board of a front seat back positioned on 
lower supporting arms with an opening portion in 
the lower part of said main board, 

an upper buffer body having a semicircular shape. 
which is integrally secured to and disposed on an 
upper part of said main frame board so as to swell 
out from the rear surface of said main frame board, 
and 

a lower buffer board which is spaced from said main 
frame board and secured to said lower supporting 
arms by bolts, said lower buffer board being posi 
tioned adjacent the rear of said opening portion at 
a lower part of said main frame board, the various 
constituent members being constructed so that 
they can undergo plastic deformations when sub 
jected to impact loads exceeding predetermined set 
values, respectively, 

said lower buffer board is formed in such manner that 
bilaterally symmetric members of a lower right buf- ... . 
fer piece and a lower left buffer piece are integrally 
combined on a longitudinal center line of said 
lower buffer board, and 

at least two penetrating grooves are provided at 
upper parts of said lower buffer board in a manner 
to extend orthogonally to said longitudinal center 
line and to be parallel with an appropriate spacing 
therebetween. 
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