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TITLE OF THE INVENTION
Child Safety Seat for Automobile
BACKGROUND OF THE INVENTION
Fleld of the Invention
5 The present invention relates to a child safety seat
for an automobile which is mounted on an original seat of
an ‘automobile for safely seating a child in the
automobile, and more particularly, it relates to an
impro%ement in a reclining mechanism of such a child
10 safety seat for an automobile.
Description of the Background Art
There is a child safety seat for an automobile which
comprises a reclining mechanism for keeping a child in a
comfortable position when it fa;lg,asleep on the seat, for
15 example. Such a seat typically has a reclinable backrest
portion. When this safety seat is mounted frontward on an
original seat of the automobile and the angle of the
backrest portion is adjusted, however; the backrest
portion interferes with that of the original seat of the
20 automobile. Therefore, the position for mounting the
child safety seat on the original seat of the automobile
must be changed every time the angle of the backrest
portion is adjusted. In order to avoid such a trouble in
adjustment of the angle of the backrest portion, there has

25 been proposed a child safety seat for an automobile
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aut onobil e, and nore particularly, it relates to an inprovement in a
reclining mechanismof such a child safety seat for an autonobile.
Description of the Background Art There is a child safety seat for an

aut onobi | e which conprises a reclining nechanismfor keeping a child in a
confortable position when it falls asleep on the seat, for

comprising a reclining mechanism having the following
structure:

This type of child safety seat comprises a base which
is fixed to an original seat of an automobile, and a seat

5 body which is movably held by the base. The base is
provided with a guide rail arcuately extending in a
vertical plane, while the seat body is provided with a
guide member which is guided to move along the guide rail.
Thus, it is possible to change the angle of inclination of

10 the seat body without interfering with the original seat
of the automobile.

The aforementioned seat body i% provided with
backrest and seat portions in a fixed mahner. When the
seat body is inclined to adjust the angle of the backrest

15 portion, therefore, a forward end of the seat portion is
also raised up.

In such a state, however, the knees of the child are
drawn up to apply a relatively large load on its hips,
although the child can recline the upper half of its body

20 on the backrest portion.
SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
prevent a front end of a seat portion from being raised
upon adjustment of an angle of a backrest portion in a

25 child safety'seat for an automobile having the latter
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exanple. Such a seat typically has a reclinabl e backrest portion. Wen this
safety seat is mounted frontward on an original seat of the autonobile and
the angle of the backrest portion is adjusted, however, the backrest
portion interferes with that of the original seat of the autonobile.
Therefore, the position for nmounting the child safety seat on the original
seat of the autonobile

reclining structure described above.
.A child safety seat for an automobile according to
the present invention comprises a seat body forming a
backrest portion, a seat portion which is rotatably
5 mounted on the seat body, and a base movably holding the
seat body. The base and the seat body are coupled with
each other by a relative movement guiding mechanism which
is formed by combination of a guide rail arcuately
extending in a vertical plane and a guide member guided to
10 move along the guide rail. The relative movement guiding
mechanism further comprises means for selectively fixing
the guide member on a plurality of positions of the guide
rail. The mechanism further comprises coupling means for
coupling the base and the seat portion with each other to
15 maintain the seat portion in-a substantiélly constant
inclination regardless of movement of the seat body.
According to the present invention, the seat body
moves along an arcuate track with respect to the base.
When the angle of the backrest portion is adjusted while
20 the base is fixed to an original seat of an automobile,
therefore, the seat body will not intexrfere with a
backrest portion of the original seat o%,the automobile.
According to the present invention, further, the seat

portion is rotatably mounted on the seat body, while the

25 base and the seat portion are coupled with each other by
_______,“—————~——‘““’
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mist be changed every tinme the angle of the backrest portion is adjusted.
.n order to avoid such a trouble in adjustnent of the angle of the backrest
portion, there has been proposed a child safety seat for an autonobile This
Sheet Has Been Re | aced
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the coupling means so that the seat portion is maintained
in a substantially constant inclination. Thus, the seat
portion is maintained in a substantially constant
inclination regardless of the angle of the backrest
portion as adjusted.

According to the present invention, as hereinabove
described, the seat portion can be maintained in a
substantially constant inclination regardless of the angle
of the backrest portion, whereby the forward end of the
seat portion is not raised up to force the child into an
uncomfortable position upon adjustment of the angle of the
backrest portion. Thus, the child can recline its body on
the backrest portion, to take a nap in a comfortable
position.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal sectional view schematically
showing a child safety seat 1 for an automobile according
to an embodiment of the present invention as viewed from a
side portion;

Fig. 2 is a longitudinal sectional view corresponding
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2 2- conprising a reclining nmechani smhaving the follow ng structure: This
type of child safety seat conprises a base which is fixed to an ori ginal
‘seat of an autonobile, and a seat body which is novably held by the base.

The base is

to Fig. 1, showing a seat body 3 in a position different
from that shown in Fig. 1 with respect to a base 6;
Fig. 3 is an enlarged view showing a part of a guide
rail 8;
5 Fig. 4 is a sectional view taken along the line IV -
IV in Fig. 3;
Fig. 5 is an enlarged view showing a part of a guide
member §;
Fig. 6 is a sectional view taken along the line VI -
10 VI in Fig. 5;
Fig. 7 is a sectional view taken along the line VII -
VII in Fig. 5;
Fig. 8 is a sectional view showing the guide rail 8
and the guide membér 9 which are in engagement with each
15 other;
Fig. 9 is a sectional view showing a locking member
18 which is prbvided in relation to the guide member 9;
Fig. 10 is a sectional view showing a structure for
controlling movement of the locking member 18 shown in
20 Fig. 9; and
Fig. 11 is a sectional view schematically showing a
structure for maintaining a seat portion 5 in a
substantially constant inclination as viewed from a front
portion of the child safety seat 1 for an automobile.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS
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provided with a guide rail arcuately extending in a vertical plane, while
the seat body is provided with a guide nmenber which is guided to nove al ong
the guide rail. Thus, it is possible to change the angle of inclination of
the seat body without interfering with the original seat of the autonobile.
The aforenentioned seat body is provided with

Figs. 1 and 2 are longitudinal sectional views
schematically showing a child safety seat 1 for an
automobile according to an embodiment of the present
invention. A cushion member, a cover member etc. which

5 are generally provided in such a child safety seat 1 are
not shown in these figures.

This safety seat 1 comprises a seat body 3 forming a
backrest portion 2, a seat portion 5 which is mounted on
the seat body 3 to be rotatable about a pivot portion 4,

10 and a base 6 movably holding the seat body 3. The base 6
is fixed to an original seat (not shown) of an automobile
through a safety belt which is already provided on the
original seat or the like.

As hereinabove described, the seat body 3 and the

15 base 6 movably holding the same are coupled with each
other by a relative movement guiding mechanism 7. The
relative movement guiding mechanism 7 is formed by
combination of a guide rail 8 and a guide member 9.
According to this embodiment, the guide rail 8 is provided

20 on the base 6, and the guide member 9 is provided on the
seat body 3.

The guide rail 8 is formed by an arcuate portion 10
arcuately extending in a vertical plane, and a linear
portion 11 linearly extending from one end of the arcuate

25 portion 10. ¥Fig. 3 shows a part of the guide rail 8 in an
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backrest and seat portions in a fixed manner. \Wen the seat body is
l.nclined to adjust the angle of the backrest portion, therefore, a forward
end of the seat portion is also raised up. In such a state, however, the
knees of the child are drawn up to apply a relatively large load on its

hi ps, although the child can recline the upper half of its body

enlarged manner, and Fig. 4 shows a sectional view taken
along the line IV -~ IV in Fig. 3. The guide rail 8 has a
U~-shaped section as a whole, with extensions 12 provided
on both sides thereof.

5 Fig. 5 shows a part of the guide member 9 in an
enlarged manner, and Figs. 6 and 7 show sectional views
taken along the lines VI - VI and VII - VII in Fig. 5
respectively.

The guide member 9 arcuately extends in correlation

10 with the arcuate portion 10 of the aforementioned guide
rail 8. As shown in Fig. 6, a principal part 13 of the
guide member 9 has a lateral C-shaped section, to engage
with the extensions 12 of the guide rail 8 as shown in
Fig. 8. Thus, the guide member 9 can move along tﬁ; guide

15 rail 8,

An end 14 of the guide member 9 has a section shown
in Fig. 7, not to engage with the guide rail 8. While
such an end 14 is adapted to reinforce the seat body 3, it
is not particularly necessary to form the same.

20 Such a relative movement guiding mechanism 7
comprises means for selectively fixing the guide membexr 9
on a plurality of positions of the guide rail 8.

According to this embodiment, the selective fixing means
is provided by the following structure:

25 Referring to Fig. 9, the guide rail 8 has a plurality
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on- t he backrest portion. SUMVARY OF THE | NVENTI ON Accordi ngly, an object of
t he present invention is to prevent a front end of a seat portion from
bei ng rai sed upon adjustnment of an angle of a backrest portion in a child
safety seat for an autonobile having the latter

of engaging holes 15, 16, ... which are distributed along
its longitudinal direction. On the other hand, the guide
member 9 holds a locking membei 18 provided with an
engaging projection 17 which is inserted in any one of the
5 engaging holes 15, 16, ... . The locking member 18 is
movably guided in a guide case 19 which is fixed to the
guide member 9, and urged by a spring 20 to move in a
direction for inserting fhe engaging projection 17 in any
one of the engaging holes 15, 16, ... . The locking
10 member 18 is provided with an engaging pin 21. As shown
in Fig. 10, the engaging pin 21 passes through a slot 22
which is provided in the guide case 19, to outwardly
project from the guide case 19.
In order to allow the aforementioned movement of the
15 locking member 18, the structure shown in Fig. 10 is
employed. Referring to Fig. 10, a cam member 23 is
arranged to be movable along the guide member 9. The cam
member 23 is partially received in a hole 24 which is
formed in the guide member 9, to be movable in a range of
20 extension of the hole 24. The cam member 23 is provided
with a cam surface 25, which is in an inclined state, for
engaging with the aforementioned engaging pin 21.
An operation for making the aforementioned cant member
23 move along the guide member 9 is provided by an

25 operating member 26. As shown in Figs. 1 and 2, the

—_—
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- 3- reclining structure described above. A child safety seat for an
aut onobi |l e according to the present invention conprises a seat body formng
a backrest portion, a seat portion which is rotatably

operating member 26 is positioned on a forward end of the
seat body 3 under the seat portion 5. This operating
member 26 is horizontally movably held by a guide sleeve
27 whiéh is fixed to the seat body 3. The.operating

5 member 26 is coupled with the aforementioned cam member 23
by a wire 28. The wire 28 is covered with an outer tube
29, which is fixed to the guide sleeve 27 and the guide
member 9 respectiQely.

When an operator frontwardly pulls the operating

10 member 26, this movement is transmitted to the cam member
23 through the wire 28. Thus, the cam member 23
frontwardly moves similarly to the operating member 26.
Due to thig movement of the cam member 23, the engaging
pin 21 positioned on the cam face 25 is upwardly displaced

15 as shown by a phantom line in Fig. 10. Consequently, the

.locking member 18 shown in Fig. 9 disengages the engaging
projection 17 from the engaging hole 15, for example,
against elasticity of the spring 20. Thus, the guide
member 9 is movable with respect to the guide rail 8.

20 During this movement, the force applied to the operating
member 26 may be removed. When the engaging projection 17
is aligned with any one of the engaging holes 15, 16, ...,
the locking member 18 is displaced to insert the same in
the corresponding one of the engaging holes 15, 16,

25 along elasticity of the spring 20. Due to such
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mount ed on the seat body, and a base novably hol ding the seat body. The
base and the seat body are coupled with each other by a rel ative novenent
gU|d|ng mechani smwhich is forned by conbination of a guide rail arcuately
extending in a vertical plane and a gui de nmenber guided to nove al ong the
guide rail. The relative novenment guiding nmechanismfurther conprises neans
for selectively fixing

displacement of the locking member 18, the engaging pin 21
engaging with the cam face 25 forces the cam member 23
into the state shown in Fig. 10, so that the operating
member 26 is returned to its original state in response.

5 Coupling means for coupling the base 6 and the seat
portion 5 is provided in order to maintain the seat
portion 5 in a substantially constant inclination
regardless of the aforementioned movement of the seat body
3. Accoxrding to this embodiment, the coupling means is

10 formed by the aforementioned linear portion 11 of the
guide rail 8 and a coupling member 30 which is fixed to
the seat portion 5. Fig. 11 shows the relation between
the guide rail 8 and the coupling member 30 as viewed from
a front portion of the child safetf seat 1. An engaging

15 portion 31 is provided on a lower end of the coupling
member 30, to engage with the extensions 12 of the guide
rail 8. The engaging portion 31 has a lateral C-~shaped
section, similarly to the principal part 13 of the guide
member 9. This engaging.portion 31 is movable along the

20 linear portion 11 of the guide rail 8, while the coupling
member 30 maintains the seat portion 5 and the linear
portion 11 of the guide rail 8 at a substantially constant
distance. Thus, it is possible to maintain the seat
portion 5 in a substantially constant inclination

25 regardless of the aforementioned movement of the seat body
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t he gui de nenber on a plurality of positions of the guide rail. The
mechani sm further conprises coupling neans for coupling the base and the
seat portion with each other to maintain the seat portion in a
substantially constant inclination regardl ess of novenment of the seat body.
According to the present invention, the seat body noves along an arcuate
track with respect to the base.

10

15

20

3 along an arcuate track, as understood from Figs. 1 and 2
by contrast with each other.

While the present invention has been described with
reference to the embodiment shown in the drawings, some
modifications are available within the scope of the
present invention.

For example, the positional relation between the
guide rail 8 and the guide member 9 forming the relative
movement guiding mechanism 7 may be reversed so that the
guide rail 8 is provided on the seat body 3 and the guide
member 9 is provided on the base 6. Further, the guide
member 9 may be divided into a plurality of portions, to
move along the guide,rail 8 respectively.

The linear portion 11 of the guide rail 8 forming a
part of the coupling means for maintaining the seat
portion 5 in a substantially constant inclination may be
provided by a member which is independent of the arcuate
portion 10 of the guide rail 8. ﬁhile this coupling means
comprises the coupling member 30 which slides along the
linear portion 11 of the guide rail 8, the same may
alternatively be replaced by a mechanism formed by a
plurality of links which couples the seat portion 5 and

the base 6 with each other, for example.

-11~
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-When the angl e of the backrest portion is adjusted while the base is fixed
to an original seat of an autonobile, therefore, the seat body will not
interfere with a backrest portion of the original seat of the autonobile.
According to the present invention, further, the -seat- porti-on-i s- rotatably

nounted on the seat body, while the base and th on are couple
W Th each ot ne by " i i

WHAT IS CLAIMED IS:

1. A child safety seat for an automobile,
comprisings:
a seat body (3) forming a backrest portion (2);
a seat portion (5) being rotatably mounted on said
5 seat body (3);
a base (6) movably holding said seat body (3),
said base (6) and said seat body (3) being coupled
with each other by a relative movement guiding mechanism
(7) being formed by combination of a guide rail (8) having
10 a portion (10) arcuately extending in a vertical plane and
a guide member (9) being guided to move along said guide
rail (8),
said relative movement guiding mechanism (7)
comprising means (15, 16, 17, 18) for selectively fixing
15 said guide member (9) on a plurality of positions of said
guide rail (8); and
coupling means (30) for coupling said base (6) and
said seat portion (5) with each other for maintaining said
seat portion (5) in a substantially constant inclination

20 regardless of movement of said seat body (3).

2. A child safety seat for an automobile in

accordance with claim 1, wherein said guide rail (8) is

- —
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This Sheet Has Been Re |aced the coupling neans so that the seat portion
IS maintained in a substantially constant inclination.” Thus; ~the seat

S | [T

provided on said base (6), and said guide member (9) is

provided on said seat body (3).

3. A child safety seat for an automobile in
accordance with claim 2, wherein said guide rail (8) has a
portion (11) linearly extending from an end of said
arcuately extending portion (10), said coupling means

5 comprising a coupling member (30), being mounted on said
seat portion (5), having an engaging portion (31) being

movable while engaging with said linear portion (11).

4. A child safety seat for an automobile in
accordance with claim 1, wherein said guide rail (8) has a
U-shaped section as a whole with extensions (12) being
provided on both sides thereof, said guide member (9)

5 having a lateral C-shaped section for engaging with said

extensions (12).

5. A child safety seat for an automobile in
accordance with claim 1, wherein said selectively fixing
means comprises a plurality of engaging holes (15, 16)
being provided to be distributed longitudinally along said

5 guide rail (8), and a locking member (18) having an
engaging projection (17) being movably held by said guide

member (9) to be selectively inserted in any one of said

Sheet Has Been Replaced -13-
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inclination regardl ess of the angle of the backrest portion as adj usted.
According to the present invention, as herei nabove described, the seat
portion can be maintained in a substantially constant +neldnation_.

regardl ess of the angle of the backrest portion, Hmm m the forward end of

the seat portion is not raised up to force the ¢ H,‘Hﬂ’””"l

engaging holes (15, 16) by its movement.

6. A child safety seat for an automobile in
accordance with claim 5, further comprising a spring (20)
for urging said locking member (18) to move in a direction
for inserting said engaging projection (17) in any one of

5 said engaging holes (15, 16).

7. A child safety seat for an automobile in
accordance with claim 6, further comprising a cam member
{23) being engageable with a part of said locking member
(18) and movable in a direction perpendicular to that of
5 movement of said locking member (18) for driving said

locking member (18) in a direction for disengaging said
engaging projection (17) from said any one of said
engaging holes (15, 16), and an operating member (26) for

providing an operation for driving said cam membexr (23).

8. A child safety seat for an automobile in
accordance with claim 7, wherein said operating member

(26) is positioned under said seat portion (5).

9. A child safety seat for an automobile in
accordance with claim 8, further comprising a wire (28)
for coupling said operating member (26) and said cam

member (23) with each other.
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unconf ortabl e position upon adjustnent of the angle of
portion. Thus, the child can recline its body on the ﬁ i ‘“j
take a nap in a confortable position. The foregoi ng

features, aspects and advantages of the present invention wll becorre nor e
apparent fromthe.fola avédmintiqi $&4t desiptpsing &f bb® (3) defining

a backrest portion (2) of the seat mounted to a base
(6) for relative movement thereto for adjusting the
angle of the backrest portion to the base, a seat
5 portion (5) mounted to said body for movement relative
thereto, and coupling means (30) coupling said seat
portion with said base for maintaining said seat
portion at a substantially constant inclination to
said base regardless of the angle to which the

10 backrest portion is adjusted.
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present invention when taken in conjunction with the acconpanyi ng draw ngs.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a longitudinal sectional view

schematically showing a child safety seat 1 for an autonpbile according to
an enbodi rent of the present invention as viewed froma side portion;

10

15

ABSTRACT OF THE DISCLOSURE

A seat body (3) forming a backrest portion (2) is
made arcuately movable with respect to a base (6) by a
relative movement guiding mechanism (7) which is formed by
combination of an arcuately extending guide rail (8) and a
éuide member (%) moving along the same. A seat portion
(5) is rotatably mounted on the seat body (3) and a
coupling member (30) is made to engage with a linear
portion (11) of the guide rail (8), thereby maintaining
the seat portion (5) in a substantially constant
inclination regardless of movement of the seat body (3).
Thus, it is possible to maintain the seat portion (5) in a
substantially horizontal state also when the angle of the
backrest portion (2) is adjusted, while making the
backrest portion (2) reclinable without interfering with a
backrest portion of an original seat provided in an
automobile. Thus, a child is not forced into an
uncomfortable position in an inclined state of the

backrest portion (2).
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Frg. 2 is a longitudinal sectional view corresponding to Fig. 1, show ng
'a seat body 3 in a position different fromthat shown in Fig. 1 with
‘respect to a base 6; Fig. 3 is an enlarged view showi ng a part of a guide

FIG. 1
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rail 8; Fig. 4 is a sectional view taken along the line IV - IVin Fig. 3;
Fig. 5 1is an enlarged view showing a part of a guide nenber 9; Fig. 6 is a
sectional view taken along the line VI - VI in Fig. 5

FIG.2
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Firg. 7 is a sectional view taken along the line VIl - VIl in Fig. 5 Fig. 8
is a sectional view showing the guide rail 8 and the guide nenber 9 which
are in engagenent with each other; Fig. 9 is a sectional view show ng a

| ocki ng menber 18 which is provided in relation to the guide nmenber 9;

FIG.3

L. §

, N 10

Yoy o —
e WG~



Fig. 10 is a sectional vi*®®W showing a structure for controlling novenent of
the | ocki ng nenber 18 shown in Fig. 9; and Fig. 11 is a sectional view
schematically showing a structure for nmaintaining a seat portion 5 in a
substantially constant inclination as viewed froma front portion of the

child safety seat 1 for an autonobil e.
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PESCRI PTI ON OF THE PREFERRED EMBCDI MENTS -6- Figs. 1 and 2 are
| ongi tudi nal sectional views schematically showing a child safety seat 1
‘for an

FIG. 10
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aut onobil e according to an enbodi ment of the present invention. A cushion
menber, a cover nenber etc. which are generally provided in such a child
safety seat 1 are not shown in these figures. This safety seat 1 conprises
a seat body 3 form ng a backrest portion 2, a seat portion 5 which is
nounted on the seat body 3 to be rotatable about a pivot portion 4,

FI1G. 11
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Child safety Seat for Automobile

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a child safety seat
for an automobile which is mounted on an original seat'of
an automobile for safely seating a child in the
automobile, and more particularly, it relates to an
improvement in a reclining mechanism of such a child
safety seat for an automobilef
Description of the Backgroﬁnd Art

There is a child safety seat for an automobile which
comprises a reclining mechanism for keeping a child in a
comfortable position when it falls asleep on the seat, for
example. Such a seat typically has a reclinable backrest
portion. When this safety seat is mounted frontward on an
original seat of the automobile and the angle of the
backrest portion is adjusted, however, the backrest
portion interferes with that of the original seat of the
automobile. Therefore, the position for mounting the
child safety seat on the original seat of the automobile
must be changed every time the angle of the backrest
portion is adjusted. In order to avoid such a trouble in
adjustment of the anglé of the backrest portion, there has

been proposed a child safety seat for an automobile
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relative novenent guiding nmechanism?7 is formed ky-coenbination of gui de
rail 8 and a gui de nenber 9. According to this eé%ﬁdgﬁebﬁﬁﬁﬂhehghﬂ erail 8
i's provided on the base 6, and the guide nmenber ¢ é?“bTOVIH onlt he seat
body 3. The guide rail 8 is formed by an arcuate {pdrt g uat Iy
extending in a vertical plane, and a |linear k(ﬁrbé@
-2 -

comprising a reclining mechanism having the fbllowing
structure:

This type of child safety seat comprises a base which
is fixéd to an original seat of an automobile, and a seat
body which is movably held by the base. The base is
provided with a guide rail arcuately extending in a
vertical plane, while the seat body is provided with a
guide member which is guided to move along the guide rail.
Thus, it is possible to change the angle of inclination of
the seat body without interfering with the original seat
of the automobile.

The aforementioned seat body is provided with
backrest and seat portions in a fixed manner. When the
seat body is inclined to adjust the angle of the backrest
portion, therefore, a forward end of the seat portion is
also raised up.

In such a state, however, the knees of the child are
drawn up to apply a relatively large load on its hips,
although the child can recline the upper half of its body
on the backrest portion.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
prevent a front end of a seat portion from being raised
upon adjustment of an angle of a backrest portion in a

child safety seat for an automobile having the latter
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portion 11 linearly extending fromone end of the arcuate portion 10. Fig.
3 shows a part of the guide rail 8 in an This Sheet Has Begn..Re.l-aced 7-
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reclining structure described above.

A child safety seat for an automobile according to
the present invention comprises a seat body forming a
backrest portion, a seat portion which is rotatably
mounted on the seat body, and a base movably holding the
seat body. The base and the seat body are coupled with
each other by a relative movement guiding mechanism which
is formed by combination of a guide rail arcuately
extending in a vertical plane and a guide member guided to
move along the guide rail. The relative movement guiding
mechanism further comprises means for selectively fixing
the guide member on a plurality of positions of the guide
rail. The mechanism further comprises coupling means fdr
coupling the base and the seat portion with each other to
maintain the seat portion in a substantially constant
inclination regardless of movement of the seat body.

According to the present invention, the seat body
moves along an arcuate track with respect to the base.
When the angle of the backrest portion is adjusted while
the base is fixed to an original seat of an automobile,
therefore, the seat body will not interfere with a
backrest portion of the original seat of the automobile.

According to the present invention, further, the seat
portion is rotatably mounted on the seat body, while the

base and the seat portion are coupled with each other by
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enl arged manner, and Fig. 4 shows a sectional V|em1taken_alon9_the line IV

- IVin Fig. 3. The guide rail 8 has a U shaped. sgcri; _wi.ﬁ._Ln e, wWth
extensions 12 provided on both sides thereof. REFLE Mo B3atr of the
gui de nmenber 9 in an enlarged manner, and Figs o i ona
views taken along the lines VI - VI and VII - u
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the coupling means so that the seat portion is maintained
in a substantially constant inclination. Thus, the seat
portion is maintained in a substantially constant
inclination regardless of the angle of the backrest
portion as adjusted.

According to the present invention, as hereinabove
described, the seat portion can be maintained in a
substantially constant inclination regardless of the angle
of the backrest portion, whereby the forward end of the
seat portion is not raised up to force the child into an
uncomfortable position upon adjustment of the angle of the
backrest portion. Thus, the child can recline its body on
the backrest portion, to take a nap in a comfortable
position.

The foregoing and other objects, features, aspects
and advantages of the presént invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a longitudinal sectional view schematically

showing a child safety seat 1 for an automobile according

to an embodiment of the present invention as viewed from a

side portion;

Fig. 2 is a longitudinal sectional view corresponding
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respectively. The guide member 9 arcuately extefs
arcuate portion 10 of the aforenenti oned guide
a principal part 13 of the guide nenber 9 has ail §
to engage with the extensions 12 of the guide r
Thus, the guide nmenber 9 can nove al ong the gu
- 5 -

v, ﬁn Fig. 6,
Eectlon
i g. 8.

to Fig. 1, showing a seat body 3 in a position different
from that shown in Fig. 1 with respect to a base 6;

Fig. 3 is an enlarged view showing a part of a guide
rail 8;

Fig. 4 is a sectional view taken along the line IV -
IV in Fig. 3;

Fig. 5 is an enlarged view showing a part of a guide
mesiber 9;

Fig. 6 is a sectional view taken along the line VI -
VI in Fig. 5;

Fig. 7 is a sectional view taken along the line VII -
VII in Fig. 5;

FPig. 8 is a sectional view showing the guide rail 8
and the guide member 9 which are in engagement with each
other;

Fig. 9 is a sectional view showing a locking member
18 which is provided in relation to the guide member 9;

Fig. 10 is a sectional view showing a structure for
controlling movement of the locking member 18 shown in
Fig. 9; and

Fig. 11 is a sectional view schematically showing a
structure for maintaining a seat portion 5 in a
substantially constant inclination as viewed from a front

. portion of the child safety seat 1 for an automobile.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
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rail

to engage with the guide rail 8. Wiile such an
reinforce the seat body 3, it is not particular.
sanme. Such a relative novenent guiding nechanls
selectively fixing the guide nenber 9

8. An end 14 of the guide nenber 9 has a siﬂﬂﬁt

Figs. 1 and 2 are longitudinal sectional views
schematically showing a child safety seat 1 for an
automobile according to an embodiment of the present
invention. A cushion member, a cover member etc. which
are generally provided in such a child safety seat 1 are
not shown in these figures.

This safety seat 1 comprises a seat body 3 forming a
backrest portion 2, a seat portion 5 which is mounted on
the seat body 3 to be rotatable about a pivot portion 4,
and a base 6 movably holding the seat body 3. The base 6
is fixed to an original seat (not shown) of an automobile
through a safety belt which is already provided on the
original seat or the like.

As hereinabove described, the seat body 3 and the
base 6 movably holding the same are coupled with each
other by a relative movement guiding mechanism 7. The
relative movement guiding mechanism 7 is formed by
combination of a guide rail 8 and a guide member 9.
According to this embodiment, the guide rail 8 is provided
on the base 6, and the guide member 9 is provided on the
séat body 3.

The guide rail 8 is formed by an arcuate portion 10
arcuately extending in a vertical plane, and a linear
portion 11 linearly extending from one end of the arcuate

portion 10. Fig. 3 shows a part of the guide rail 8 in an
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on a plurality of positions of the guide rail 8;3Hg,,"a""'”
enbodi nent, the selective fixing means is proviided - e e i
structure: Referring to Fig. 9, the guide rail 8 thas a pIurallﬂyz

2 1DEC %

enlarged manner, and Fig. 4 shoﬁs a sectional view taken
along the line IV - IV in Fig. 3. The guide rail 8 has a
U-shaped section as a whole, with extensions 12 provided
on both sides thereof.

Fig. 5 shows a part of the guide member 9 in an
enlarged manner, and Figs. 6 and 7 show sectional views
taken along the lines VI - VI and VII - VII in Fig. 5
respectively.

The guide member 9 arcuétely extends in correlation
with the arcuate portion 10 of the aforementioned guide
rail 8. As shown in Fig. 6, a principal part 13 of the
guide member 9 has a lateral C-shaped section, to engage
with the extensions 12 of the guide rail 8 as shown in
Fig. 8. Thus, the guide member 9 can move along the guide
rail 8. |

An end 14 of the guide member 9 has a section shown
in Fig. 7, not to engage with the guide rail 8. While
such an end 14 is adapted to reinforce the seat body 3, it
is not particularly necessary to form the samé.

Such a relative movement guiding mechanism 7
comprises means for selectively fixing the guide member 9
on a plurality of positions of the guide rail 8.
According to this embodiment, the selective fixing means
is provided by the following structure:

Referring to Fig. 9, the guide rail 8 has a plurality
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-8- of engaging holes 15, 16, ... which are distri

| ongi tudinal direction. On the other hand, the gui e
|'ocki ng nmenber 18 provided with an engagi ng projecfi §ir serted
in any one of the engaging holes 15, 16, ... . Thejl IS
anany guided in a guide case 19 which is fixed t
- 8 - l
of engaging holes 15, 16, ... which are distributed along

its longitudinal direction. On the other hand, the guide
member 9 holds a locking member 18 provided with an
engaging projection 17 which is inserted in any one of the
engaging holes 15, 16, ... . The locking member 18 is
movably guided in a gﬁide case 19 which is fixed to the
guide member 9, and urged by a spring 20 to move in a
direction for inserting éhe engaging projection 17 in any
one of the engaging holes 15, 16, ... . The locking
member 18 is provided with an engaging pin 21. As shown
in Fig. 10, the engaging pin 21 passes through a slot 22
which is provided in the guide case 19, to outwardly
project from the guide case 19.

In order to allow the aforementioned movement of the
locking member 18, the structure shown in Fig. 10 is
employed. Referring to Fig. 10, a cam member 23 is
arranged to be movable along the guide member 9. The cam
member 23 is partially received .in a hole 24 which is
formed in the guide member 9, to be movable in a range of
extension of the hole 24. The cam member 23 is provided
with a cam surface 25, which is in an inclined state, for
engaging with the aforementioned engaging pin 21.

An operation for making the aforementioned cam member
23 move along the guide member 9 is provided by an

operating member 26. As shown in Figs. 1 and 2, the
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gui de nmenber 9, and urged by a spring 20 to nove
inserting the engaging projection 17 in any one
16, ... . The locking nember 18 is provided with
shown in Fig. 10, the engaging pin 21 passes thr
provided in the guide case 19, to outwardly proj
- 9 -

bﬁh%

a dJFECtIOﬂ for
i@ﬁgaQ|ﬁ$Ah es 15,

2C

ap engagi ng pi

1. As
Dughzao]glE@t@@ ?‘Ei his

fromthe gu case 19

operating member 26 is positioned on a forward end of the

seat body 3 under the seat portion

5.

This operating

member 26 is horizontally movably held by a guide sleeve

27 which is fixed to the seat body

3.

The operating

member 26 is coupled with the aforementioned cam member 23

by a wire 28. The wire 28 is covered with an outer tube

29, which is fixed to the guide sleeve 27 and the guide

member 9 respectifely.

When an operator frontwardly pulls the operating

member 26, this movement is transmitted to the cam member

23 through the wire 28. Thus, the cam member 23

frontwardly moves similarly to the operating member 26.

Due to this movement of the cam member 23, the engaging

pin 21 positioned on the cam face 25 is upwardly displaced

as shown by a phantom line in Fig.

10.

Consequently, the

locking member 18 shown in Fig. 9 disengages the engaging

projection 17 from the engaging hole 15, for example,

against elasticity of the spring 20.

Thus, the guide

member 9 is movable with respect to the guide rail 8.

During this movement, the force applied to the operating

member 26 may be removed. When the engaging projection 17

is aligned with any one of the engaging holes 15, 16, ...,

the locking member 18 is displaced to insert the same in

the corresponding one of the engaging holes 15, 16, ...

along elasticity of the spring 20.
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In order to allow the aforenmenti oned novenent of the Iocklng nenber 18, the

structure shown in Fig. 10 is enployed. Referrijg

cam nenber

23 is arranged to be nmovabl e al ong the gui de nﬁ”;:V‘~ im ol ymenber 23 is
partially received .in a hole 24 which is forngd{in the U|de refber 9, to
be novable in a range of extension of the hol e {24. ﬁéﬁgg ' 23 is

provi ded

- 10 -

displacement of the locking member 18, the engaging pin 21
engaging with the cam face 25 forces the cam member 23
into the state shown in Fig. 10, so that the operating
member 26 is returned to its original state in response.

Coupling means for coupling the base 6 and the seat
portion 5 is provided in order to maintain the seat
portion 5 in a substantially constant inclination
regardless of the aforementioned movement of the seat body
3. According to this embodiment, the coupling means is
formed by the aforementioned linear portion 11 of the
guide rail 8 and a coupling member 30 which is fixed to
the seat portion 5. Fig. 11 shows the relation between
the guide rail 8 and the coupling member 30 as viewed from
a front portion of the child safety seat 1. An engaging
portion 31 is provided on a lower end of the coupling
member 30, to engage with the extensions 12 of the guide
rail 8. The engaging portion 31 has a lateral C-shaped
section, similarly to the principal part 13 of the guide
member 9. This engaging portion 31 is movable along the
linear portion 11 of the guide rail 8, while the coupling
member 30 maintains the seat portion 5 and the linear
portion 11 of the guide rail 8 at a substantially constant
distance. Thus, it is possible to maintain the seat
portion 5 in a substantially constant inclination

regardless of the aforementioned movement of the seat body
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with a camsurface 25, which is in an inclined state, for engaging wth the
af orenenti oned engagi ng pin 21. An operation for maeking the aforenentioned
cam menber 23 nove al ong the guide menber 9 is provided by an operating
menber 26. As shown in Figs. 1 and 2, the This Sheet Has Been Re | aced
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3 along an arcuate track, as understood from Figs. 1 and 2
by contrast with each other.

While the present invention has been described with
reference to the embodiment shown in the drawings, some
modifications are available within the scope of the
present invention.

For example, the positional relation between the
guide rail 8 and the guide member 9 forming the relative
movement guiding mechanism 7 may be reversed so that the
guide rail 8 is.provided on the seat body 3 and the guide
member 9 is provided on the base 6. Further, the guide
member 9 may be divided into a plurality of portions, to
move along the guide.rail 8 respectively.

The linear portion 11 of the guide rail 8 forming a
part of the coupling means for maintaining the seat
portion 5 in a substantially constant inclination may be
provided by a member which is independent of the arcuate
portion 10 of the guide rail 8. While this coupling means
comprises the coupling member 30 which slides along the
linear portion 11 of the guide rail 8, the same may
alternatively be replaced by a mechanism formed by a
plurality of links which couples the seat portion 5 and

the base 6 with each other, for example.
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9 operating nenber 26 is positioned on a forward end of the seat body 3
under the seat portion 5. This operating member 26 is horizontally movably
Hel d by a guide sleeve 27 which is fixed to the seat body 3. The operatlng

e \\\l\l\\ \\\\\\ lll\\ NN

WHAT IS CLAIMED 1IS:

1. .A child safety seat for an automobile,
comprising: '

a seat body (3) forming a backrest'portion (2);

a seat portion (5) being rotatably mounted on said
seat body (3):

a base (6) movably holding said seat body (3),

said base (6) and said seat body (3) being coupled
with each other by a relative movement guiding mechanism
(7) being formed by combination of a guide rail (8) having
a portion (10) arcuately extending in a vertical plane and
a guide member (9) being guided to move along said guide
rail (8),

said relative movement guiding mechanism (7)
comprising means (15, 16, 17, 18) for selectively fixing
said guide member (9) on a plurality of positions of said
guide rail (8); and

coupling means (30) for coupling said base (6) and
said seat portion (5) with each other for maintaining said
seat portion (5) in a substantially constant inclination

regardless of movement of said seat body (3).

2. A child safety seat for an automobile in

accordance with claim 1, wherein said guide rail (8) is

REPLACEMENT SHEET | SR
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nmenber 26 is coupled with the aforenentioned cam menber 23 by a wire 28.
The wire 28 is covered with an outer tube 29, which i-s-fixed-t-o—+he guide

5| eeve 27 and t he gui de nenber 9 respectively. W frontwardly
pull s the operating nmenber 26, this novenent is tiﬂ" ,ﬂﬁﬁ“ﬁhﬁi""ﬂ cam
menber 23 through the wire 28. Thus, the cam nenbek Lo g

- 13 -

provided on said base (6), and said guide member (9) is

provided on said seat body (3).

3. A child safety seat for an automobile in
accordance with claim 2, wherein said guide rail (8) has a
portion (11) linearly extending from an end of said
arcuately extehding portion (10), said coupling means
comprising a coupling member (30), being mounted on said
seat portion (5), having an engaging portion (31) being

movable while engaging with said linear portion (11).

4. A child safety seat for an automobile in
accordance with claim 1, wherein said guide rail (8) has a
U-shaped section as a whole with extensions (12) being
provided on both sides thereof, said guide member (2)
having a lateral C-shaped section for engaging with said

extensions (12).

5. A child safety seat for an automobile in
accordance with claim 1, wherein said selectively fixing
means comprises a plurality of engaging holes (15, 16)
being provided to be distributed longitudinally along said
guide rail (8), and a locking member (18) having-an
engaging projeétion (17) being movably held by said guide

member (9) to be selectively inserted in any one of said

-
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frontwardly noves simlarly to the operating nmenber 26. Due to this
novenent of the cam nenber 23, the engaging pin 21 positioned on the cam
face 25 is upwardly di spl aced as shown by a phantomTine in Fig. 10.
Consequently, the |ocking nmenmber 18 shown in Fig. 9 gagi ng
projection 17 fromthe engagi ng hole 15, for exanpl 4ﬂ|ﬂl$ﬂﬂ'ﬂﬂglllgm ity of
the spring 20. Thus, the guide - 14 -

engaging holes (15, 16) by its movement.

6. A child safety seat for an automobile in
accordance with claim 5, further comprising a spring (20)
for urging said locking member (18) to move in a direction
for inserting said engaging projection (17) in any one of

said engaging holes (15, 16).

7. A child safety seat for an automobile in
accordance with claim 6, further comprising a cam member
{23) being engageable with a part of said locking member
(18) and movable in a direction perpendicular to that of
movement of said locking member (18) for driving said
locking member (18) in a direction for disengaging said
engaging projection (17) from said any one of.said
engaging holes (15, 16), and an operating member (26) for

providing an operation for driving said cam member (23).

8. A child safety seat for an automobile in
accordance with claim 7, wherein said operating member

(26)'is positioned under said seat portion (5).

9. A child safety seat for an automobile in
accordance with claim 8, further comprising a wire (28)

for coupling said operating member (26) and said cam

REPLACEMENT SHEET
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menber 9 is novable with respect to the guide rail_8. During this novenent,
the force applied to the operating menber 26 nay be renoved. Wen the

engagi ng projection 17 is aligned with any one of t E ] 15,
16, the |l ocking nmenber 18 is displaced to insert tduﬂm:ﬂﬂﬂﬂmw ﬂms
correspondl ng one of the engaging holes 15, 16, al og &l astitity of the
spring 20. Due to such - 15 -

10. A reclining seat comprising a body (3.) defining
a backrest portion (2) of the seat mounted to a base
(6) for relative movement thereto for adjusting the
angle of the backrest portion to the base, a seat
portion (5) mounted to said body for movement relative
thereto, and coupling means (30) coupling said seat
portion with said base for maintaining said seat
portion at a substantially constant inclination to
said base regérdless of the angle to which the

backrest portion is adjusted.
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-10- displacement of the |ocking nmenber 18, the engaging pin 21 engaging
with the camface 25 forces the cam nenber 23 into the state shown in Fig.
10, so that the operating

- 16 -

CHILD SAFETY SEAT FOR AUTOMOBILE

THIS SHEET HAS BEEN
REPLACED

ABSTRACT OF THE DISCLOSURE
A seat body (3) forming a backrest portion (2) is
made arcuately movable with respect to a base (6) by a
relative movement guiding mechanism (7) which is formed by
combination of an arcuately exﬁending guide rail (B8) and a
éuide member (9) moving along the same. A seat portion
(5) is .rotatably mounted on the seat body (3) and a
coupling member (30) is made to engage with a linear
portion (11) of the guide rail (8), thereby maintaining
the seat portion (5) in a substantially constant
inclination regardless of movemenﬁ of the seat body (3).
Thus, it is possible to maintain the seat portion (5) in a
substantially horizontal state alsoc when the angle of the
backrest portion (2) is adjusted, while making the
backrest portion (2) reclinable without interfering with a
backrest portion of an original seat provided in an
automobile. Thus, a child is not forced into an
uncomfortable position in an inclined state of the

backrest portion (2).
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menber 26 is returned to its original state in response. Coupling neans for
coupling the base 6 and the seat portion 5 is provided in order to mai nt ai n
the seat portion 5 in a substantially constant inclrtE 5 of

t he af orenmentioned novenent of the seat body 3. Acf ’
enbodi nent, the coupling neans is forned by t he aff
portion 11 of the 1
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guide rail 8 and a coupling nmenber 30 which is fixed to the seat portion 5.
Fig. 11 shows the relation between the guide rail 8 and the coupling nenber
30 as viewed froma front portion of the child safety seat 1. An engagi ng

portion 31 is provided on a |lower end of the coupling.penber..30—4 0 engage

with the extensions 12 of the guide rail 8 Thexggﬁﬁg?qgﬁgﬂ?gﬁﬂﬁﬁzl has a

| ateral C-shaped

4
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section, simlarly to the principal part 13 of the guide nenber 9. This
engagi ng portion 31 is novable along the linear portion 11 of the guide

rail 8, while the coupling nmenmber 30 maintains the i TR J t he
| inear portion 11 of the guide rail 8 at a substant LCansia 4t ance.
Thus, it is possible to maintain the seat portion 5 ijh a substanti dl lfy
constant inclination -3 - 2 NIDEC 996
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regardl ess of the aforenentioned novenent of the seat body This Sheet Has

Been Repl aced 3 along an arcuate track,

by contrast with each other.

as understood from Fi gs.
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Whi |l e the present invention has been described with reference to the
enbodi nent shown in the draw ngs, sone nodifications are available within

tthe scope of the present invention. For exanple, the p05|t|onal rel ation
between the guide rail 8 and the guide nenber 9 foffk '
novenent gui di ng mechanism 7 may be reversed so thatis

- 5 -

FIG. 10
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L4

guide rail 8 is provided on the seat body 3 and the guide nenber 9 is
provi ded on the base 6. Further,

plurality of portions,

| i near portion 11 of the guide rail o1
for maintaining the seat portion 5 in a substangiE

may be

t he gui de nenber

9 may be divided into a

to nove along the guide rail 8 re; +t=yelly. The

8 formng agg:

- 6 -

FIG. 11
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provided by a menber which is independent of the arcuate portion 10 of the
guide rail 8. Wiile this coupling means conprises the coupling member 30
which slides along the linear portion 11 of the guide rail 8, the same may
alternatively be replaced by a mechanismfornmed by a plurality of Iinks
whi ch couples the seat portion 5 and the base 6 wth each other, for

exanpl e. - 16 -

CHILD SAFETY SEAT FOR AUTOMOBILE

ABSTRACT OF THE DISCLOSURE

A seat body (3) forming a backrest portion (2) is
made arcuately movable with respect to a base (6) by a
relative movement guiding mechanism (7) which is formed by
combination of an arcuately extending guide rail (8) and a
éuide member (9) moving along the same. A seat portion
(5) is rotatably mounted on the seat body (3) and a
coupling member (30) is made to engage with a linear
portion (11) of the guide rail (8), thereby maintaining
the seat portion (5) in a substantially constant
inclination regardless of movement of the seat body (3).
Thus, it is possible to maintain the seat portion (5) in a
substantially horizontal state also when the angle of the
backrest portion (2) is adjusted, while making the
backrest portion (2) reclinable without interfering with a
backrest portion of an original seat provided in an
automobile. Thus, a child is nbt forced into an

uncomfortable position in an inclined state of the

backrest portion (2).
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CHILD SAFETY SEAT FOR AUTOMOBILE G 1 APR 1998

The present invention relates to a child safety seat for
an automobile which is mountable on an original seat of an
automobile for safely seating a child in the automobile and
is provided with a reclining mechanism. The present
invention also relates, more generally, to a reclining seat

ags set forth in independent claim 10.

There is a child safety seat for an automobile which
comprises a reclining mechanism for keeping a child in a
comfortable position when it falls asleep on the seat, for
example. Such.a seat typically has a reclinable backrest
portion. When this safety seat is mounted frontward on an
original seat of the automobile and the angle of the
backrest portion is adjusted, however, the backrest portion
interferes with that of the original seat of the automobile.
Therefore, the position for mounting the child safety seat
on the original seat of the automobile must be changed every
time the angle of the backrest portion is adjusted. In
order to avoid such a trouble in adjustment of the angle of
the backrest portion, there has been proposed a child safety
seat for an automobile comprising a reclining mechanism

having the following structure:
kY

This type of child safety seat comprises a base which
is fixed to an original seat of an automobile, and a seat
body which is movably held by the base. The base is
provided with a guide rail arcuately extending in a vertical

plane, while the seat body is provided with a guide member




At ably nounted on said seat body (3); a base
a-g—aaat body (3), said base (6) and said seat body
(3) being c th eac ther by a relative novenent gWRERLAGERENTSHEET
(7) being f ‘ ndtifon of a guide rail (8) having a portion (10)
arcuately ektending in a.vertgcal plane gnd

which is guided to move along the guide rail. Thus, it is
possible to change the angle of inclination of the seat body
without interfering with the original seat of the

automobile.

The aforementioned seat body is provided with backrest
and seat portions in a fixed manner. When the seat body is
inclined to adjust the angle of the backrest portion,

therefore, a forward end of the seat portion is also raised

up.

In such a state, however, the knees of the child are
drawn up to apply a relatively large load on its hips,
although the child can recline the upper half of its body on

the backrest portion.

DE-U-9201796 cited during the examination of this
application discloses a child safety seat for an automobile,
comprising:

a backrest portion and a seat portion;

a seat body forming said backrest portion; and

a base movably holding said seat body,

said base and said seat body being coupled with each
other by a relative movement guiding mechanism being formed
by combination of a guide rail having a portion arcuately
extending in a vert;i.cal plane and a guide member being
guided to move along said guide rail,

said relative movement guiding mechanism comprising
means for selectively fixing said guide member on a

plurality of positions of said guide rail.



t0 nove along said guide rail (8), said

hgniism (7) conprising means (RERPLACEMENT, SHED

uigdg nenber (9) on a plurality of positions of
(18)mand coupliing means (30) for coupling said base (6) and

3

a gui de nenber
rel ative novene
for selectively
sai d guide rai

As with the proposed structure discussed above, in the
seat disclosed in DE-U-9201796 the seat body forms not only
the backrest portion of the seat but also the seat portion
which is fixed relative to the backrest portion. Thus
movement of the backrest portion to incline the same is
accompanied by a corresponding movement of the seat portion
as discussed above and the front end of the seat portion is

raised.

An object of the invention is to enable the seat portion
to be maintained at a substantially constant inclination to
the base regardless of the angle to which the backrest is

adjusted.

To this end the invention provides a child safety seat
as defined 1in the 1last but two preceding paragraph
characterised in that said seat portion is rotatably mounted
to said seat body and in that coupling means are provided
for coupling said base and said seat portion with each other
for maintaining said seat portion in a substantially
constant inclination regardless of movement of said seat

body.

The invention also includes a reclining seat comprising
a seat body defining a backrest portion of the seat mounted
to a base for relative movement thereto along an arcuate
path for adjusting the angle of the backrest portion to the
base, characterised by a seat portion rotatably mounted to
said seat body for movement relative thereto, and coupling

means coupling said seat portion with said base for
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maintaining said seat portion at a substantially constant
inclination to said base regardless of the angle to which

the backrest portion is adjusted.

In order that the invention may be well understood, an

embodiment thereof which is given by way of example only, P

will now be described with reference to the accompanying
drawings, in which:

Fig. 1 is a longitudinal sectional view schematically
showing a child safety seat 1 for an automobile according to
an embodiment of the present invention as viewed from a side
portion;

Fig. 2 is a longitudinal sectional view corresponding
to Fig. 1, showing a seat body 3 in a position different
from that shown in Fig. 1 with respect to a base 6;

Fig. 3 is an enlarged view showing a part of a guide
rail 8;

Fig. 4 is a sectional view taken along the line IV - IV
in Fig. 3;

Fig. 5 is an enlarged view showing a part of a guide
member 9;

Fig. 6 is a sectional view taken along the line VI - VI
in Fig. 5;

Fig. 7 is a sectional view taken along the line VII -
VII in Fig. 5;

Fig. 8 is a sectional view showing the guide rail 8 and
the guide member 9 which are in engagement with each other;

Fig. 9 is a sectional view showing a locking member 18

which is provided in relation to the guide member 9;



- 13 - provided on said base (6), and said guide nmenber (9) is provided on
said seat body (3). 3. A'child safety seat for an auto b | @l ance
with claim?2, wherein said guide rail (8) has a portion ;ff@EWEﬁigﬁﬁg?
extending froman end of said

5

Fig. 10 1is a sectional view showing a structure for
controlling movement of the locking member 18 shown in Fig.

9; and

Fig. 11 is a sectional view schematically showing a
structure for maintaining a seat portion 5 in a
substantially constant inclination as viewed from a front

portion of the child safety seat 1.

Figs. 1 and 2 are longitudinal sectional views
schematically showing a <child safety seat 1 for an
automobile according to an embodiment of the present
invention. A cushion member, a cover member etc. which are
generally provided in such a child safety seat 1 are not

shown in these figures.

This safety seat 1 comprises a seat body 3 forming a
backrest portion 2, a seat portion 5 which is mounted to the
seat body 3 to be rotatable about a pivot portion 4, and a
base 6 movably holding the seat body 3. The base 6 is fixed
to an originally seat (not shown) of an automobile through
a safety belt which is already provided on the original seat

or the like.

The seat body 3 and the base 6 movably holding the same
are coupled with each other by a relative movement guiding
mechanism 7. The relative movement guiding mechanism 7 is
formed by combination of a guide rail 8 and a guide member
9. According to this embodiment, the guide rail 8 is

provided on the base 6, and the guide member 9 is provided

on the seat body 3. REPLACEMENT SHEET
0 1APR 1998




arcuatel y extending portion (10), said coupling means conprising a coupling
menber (30), being mountéd on said seat portion (5), having an enga

portion (31) being novable while engagi ng with said |ine&EPPAGRN T 8&& 4.
A child safety seat for an autonobile in accordance with claiml1, mhereln
said guide rail (8) has a U shaped sectlgn as a whole wth extensions (12)
bei ng

The guide rail 8 is formed by an arcuate portion 10
arcuately extending in a vertical plane, and a linear
portion 11 linearly extending from one end of the arcuate
portion 10. Fig. 3 shows a part of the guide rail 8 in an
enlarged manner, and Fig. 4 shows a sectional view taken
along the line IV - IV in Fig. 3. The guide rail 8 has a U-
shaped section as a whole, with extensions 12 provided on

both sides thereof..

Fig. 5 shows a part of the guide member 9 in an enlarged
manner, and Figs. 6 and 7 show sectional views taken along

the lines VI - VI and VII - VII in Fig. 5 respectively.

The guide member 9 arcuately extends in correlation with
the arcuate portion 10 of the aforementioned guide rail 8.
As shown in Fig. 6, a principal part 13 of the guide member
9 has a lateral C-shaped section, to engage with the
extensions 12 of the guide rail 8 as shown in Fig. 8. Thus,

the guide member 9 can move along the guide rail 8.

An end 14 of the guide member 9 has a section shown in
Fig. 7, not to engage with the guide rail 8. While such an
end 14 is adapted to reinforce the seat body 3, it is not

particularly necessary to form the same.

The relative movement guiding mechanism 7 also comprises
means for selectively f£fixing the guide member 9 on a
plurality of positions of the guide rail 8. According to
this embodiment, the selective fixing means is provided by

the following structure:

REPLACEMENT SHEET
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provi ded on both sides thereof, said guide nenber (9) having a | ateral
C-shaped section for "engaging with said extensions (12). ' ety
seat for an autonobile in accordance with claim 1, mhere@g?%ﬁgEgnggﬁﬁg?ﬁvely
fixing nmeans conprises a plurality of engaging holes (15, 16) being
provided to be distributed |ongitudinally along said

Referring to Fig. 9, the guide rail 8 has a plurality

of engaging holes 15, 16, ... which are distributed along
its longitudinal direction. ©On the other hand, the guide
member 9 carries a locking member 18 provided with an
engaging projection 17 which is movable for selective
insertion in any one of the engaging holes 15, 16,
The locking member 18 is movably guided in a guide case 19
which is fixed to the guide member 9, and urged by a spring
20 to move in a direction for inserting the engaging
projection 17 in any one of the engaging holes 15, 16,

The locking member 18 is provided with a part engageable
with a cam member 23 which is movable in a direction
perpendicular to that of the movement of the locking member
28 for driving the locking member in a direction €for
disengaging said engaging portion 17 from an engaging hole
15, 16 ... . This part comprises an engaging pin 21 which,
as shown in Fig. 10, passes through a slot 22 which is
provided in the guide case 19, to outwardly project from the

guide case 19 and engage the cam member 23.

In order to allow the aforementioned movement of the
locking member 18, the structure shown in Fig. 10 is
employed. Referring to Fig. 10, the cam member 23 is
arranged to be movable along the guide member 9. The cam
member 23 is partially received in a hole 24 which is formed
in the guide member 9, to be movable in a range of extension
of the hole 24. The cam member 23 is provided with a cam

surface 25, which is in an inclined state, for engaging with

the aforementioned engaging pin 21. RE?LACA%ME&TMS}EEET
2
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: PRE LA ey

guide rail (8), ladd a [ ocking er (18) having an engagi ng projection
(17) being novabl y hglpmbgﬁ%d gui de nenber (9) to be selectively inserted
in any one of sajd engagi ng Holles (15, 16) by its NOREPERCEMENT SHEET

8

An operation for making the aforementioned cam member
23 move along the guide member 9 is provided by an operating
member 26. As shown in Figs. 1 and 2, the operating member
26 is positioned on a forward end of the seat body 3 under
the seat portion 5. This operating member 26 is
horizontally movably held by a guide sleeve 27 which is
fixed to the seat body 3. The operating member 26 is
coupled with the aforementioned cam member 23 by a wire 28.
The wire 28 is covered with an outer tube 29, which is fixed
to the guide sleeve 27 and the guide member 9

respectively.

When an operator frontwardly pulls the operating member
26, this movement is transmitted to the cam member 23
through the wire 28. Thus, the cam member 23 frontwardly
moves similarly to the operating member 26. Due to this
movement of the cam member 23, the engaging pin 21
positioned on the cam face 25 is upwardly displaced as shown
by a phantom line in Fig. 10. Consequently, the locking
member 18 shown in Fig. 9 disengages the engaging projection
17 from the engaging hole 15, for example, against
elasticity of the spring 20. Thus, the guide member 9 is
movable with respect to the guide rail 8. During this
movement, the force applied to the operating member 26 may
be removed. when the engaging projection 17 is aligned with
any one of the engaging holes 15, 16, ..., the locking
member 18 is displaced to insert the same in the
corresponding one of the engaging holes 15, 16, ... along
elasticity of the spring 20. Due to such displacement of

the locking member 18, the engaging pin 21 engaging with the



6. Achild safety seat for an autonobile in accordance with claimb5,

further conprising a spring (20) for urging said |ockin gEer @o
nove in a direction for inserting said engagi ng projectfﬁig)rrgﬁ MfNﬁéagﬁ one
of said engaging holes (15, 16). 7. A child safety seat for an autonobile
in accordance with claim6, further conpgising a cam nenber

cam face 25 forces the cam member 23 into the state shown in
Fig. 10, so that the operating member 26 is returned to its

original state in response.

Coupling means for coupling the base 6 and the seat
portion 5 is provided in order to maintain the seat portion
5 in a substantially constant inclination regardless of the
aforementioned movement of the seat body 3. According to
this embodiment, the coupling means is formed by the
aforementioned linear portion 11 of the guide rail 8 and a
coupling member 30 which is fixed to the seat portion 5.
Fig. 11 shows the relation between the guide rial 8 and the
coupling member 30 as viewed from a front portion of the
child safety seat 1. An engaging portion 31 is provided on
a lower end of the coupling member 30, to engage with the
extensions 12 of the guide rail 8. The engaging portion 31
has a lateral C-shaped section, similarly to the principal
part 13 of the guide member 9. This engaging portion 31 is
movable along the linear portion 11 of the guide rail 8,
while the coupling member 30 maintains the seat portion 5
and the linear portion 11 of the guide rail 8 at a
substantially constant distance. Thus, it is possible to
maintain the seat portion 5 in a substantially constant
inclination regardless of the aforementioned movement of the
éeat body 3 along an arcuate track, as understood from Figs.

1 and 2 by contrast with each other.

While the present invention has been described with
reference to the embodiment shown in the drawings, some

modifications are available within the scope of the present

REPLACEMENT SHEET]
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invention.




.(23) bei ng engageable with a part of said | ocking nmenber (18) and novabl e
in a direction perpendicular to that of novenent of Sah nber
(18) for driving said |ocking nenber (18) in a d|rectloﬁPV@ﬁﬁhﬁgéggﬁﬂlng
sai d engagi ng projection (17) fromsaid any one of said engaging holes (15,

16), and an operating nenber (26) for prgyiding an operation for driving
said cam nenber (23).

For example, the positional relatiédn between the guide

rail 8 and the guide member 9 forming the relative movement

guiding mechanism 7 may be reversed so that the guide rail
8 is provided on the seat body 3 and the guide member 9 is
provided on the base 6. Further , the guide member 9 may be
divided into a plurality of portions, to move along the

guide rail 8 respectively.

The linear portion 11 of the guide rail 8 forming a part
of the coupling means for maintaining the seat portion 5 in
a substantially constant inclination may be provided by a
member which is independent of the arcuate portion 10 of the
guide rail 8. While this coupling wmeans comprises the
coupling member 30 which slides along the linear portion 11
of the guide rail 8, the same may alternatively be replaced
by a mechanism formed by a plurality of links which couples
the seat portion 5 and the base 6 with each other, for

example.

" U 1APR 1998




8. Achild safety seat for an aut onobil e in accordance with claim?7,

wherein said o 26) is positioned under said seat portion
(5. 9. Achil g an aut onobile in accordanpgg)m{}EMEuﬁaﬁHﬁEg
further conprlsungc or coupling said operating nmenber (26) and
said cam nmenber (23) mnth each ot her . 11
CLAIMS:
1. A child safety seat for an automobile, comprising:

a backrest portion (2) and a seat portion (5);

a seat body (3) forming said backrest portion (2);

a base (6) movably holding said seat body (3),

said base (6} and said seat body (3) being coupled with
each other by a relative movement guiding mechanism (7)
being formed by combination of a guide rail (8) having a
portion (10) arcuately extending in a vertical plane and a
guide member (9) being guided to move along said guide
rail (8) ;

said relative movement guiding mechanism (7) comprising
means (15, 16, 17, 18) for selectively fixing said guide
member (9) on a plurality of positions of said guide rail
(8); characterised in that said seat position (5) is
rotatably mounted to said seat body (3) and in that coupling
means (30} are provided for coupling said base (6) and said
seat portion (5) with each other for maintaining said seat
portion (5) in a substantially constant inclination

regardless of movement of said seat body (3).

2. A child gafety seat for an automobile in accordance
with claim 1, wherein said guide rail (8) is provided on
said base (6), and said guide member (9) is provided on said

seat body (3).

C 1APR 1998




- 1?_- 10.2 AfFEETfﬁfhg_géat conprising a body (3) defining a backrest
?8; :agjnugti)ng thuﬂlﬂcﬁﬂluwnﬂﬂmwo a base (6) for rel atl\é%PLnEé/WSHm eto

12
3. A child safety seat for an automobile in
accordance with claim 2, wherein said guide rail (8) has a
portion (11) linearly extending from an end of said
arcuately extending portion (10), said coupling means
comprising a coupling member (30), being mounted on said
seat portion (5), having an engaging portiom (31) being

movable while engaging with said linear portion (11).

4. A child safety seat for an automobile in accordance
with claim 1, 2 or 3 wherein said guide rail (8) has a U-
shaped section as a whole with extensions (12) being
provided on both sides thereof, said guide member (9) having
a lateral C-shaped section for engaging with said extemsions

(12) .

5. A child safety seat for an automobile in accordance
with anyone of claims 1 to 4, wherein said selectively
fixing means comprises a plurality of engaging holes (15,
16) being provided to be distributed longitudinally along
said guide rail (8), and a locking member (18) carried by
said guide member (9) and having an engaging projection (17)
which is movable for selective insertion in any one of said

engaging holes (15, 16).

6. A child safety seat for an automobile in accordance
with claim 5, further comprising a spring (20) for urging
said locking member (18) to move in a direction for

inserting said engaging projection (17) in any one of said

REPLACEMENT SHEET
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engaging holes (15, 16).




angl e of the backrest portion to the base, a seat portion (5) nmounted to

said body for novene ' hereto, and coupling neans LR I ng
said seat porti %M“\;ﬁ\@“‘&mtfor mai nt ai ni ng said s%%ﬁb%«%mgn atta
substantially ¢ dnelimattfon to said base regardless of the angle to
whi ch the backrest portion is adjusted. ;3

7. A child safety seat for an automobile in accordance
with claim 6, further comprising a cam member (23)
engageable with a part (21) of said locking member (18) and
movable in a direction perpendicular to that of movement of
said locking member (18) for driving said locking member
(18) in a direction for disengaging said engaging projection
(17) from said any one of said engaging holes (15, 16), and
an operating member (26) for providing an operation for

driving said cam member (23).

8. A child safety seat for an automobile in accordamnce
with claim 7, wherein said operating member (26) is

positioned under said seat portion (5).

9. A child safety seat for an automobile in accordance
with claim 8, further comprising a wire (28) for coupling
said operating member (26) and said cam member (23) with

each other.
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CHILD SAFETY SEAT FOR AUTOMOBILE

ABSTRACT OF THE DISCLOSURE

A seat body (3) forming a backrest portion (2) is made
arcuately movable with respect to a base (6) by a relative
movement guiding mechanism (7) which is formed by
combination of an arcuately extending guide rail (8) and a
guide member (9) moving along the same. A seat portion (5)
is rotatably mounted on the seat body (3) and a coupling
member (30) is made to engage with a linear portion (1l1l) of
the guide rail (8), thereby maintaining the seat portion (5)
in a substantially constant inclination regardless of
movement of the seat body (3). Thus, it is possible to
maintain the seat portion (5) in a substantially horizontal
state also when the angle of the backrest portion (2) is
adjusted, while making the backrest portion (2) reclinable
without interfering with a backrest portion of an original
seat providedhin an automobile. Thus, a child is not forced
into an uncomfortable position in an inclined state of the

backrest portion (2).

FIGURE 1




