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MOTOR-DRIVEN FOOTREST DEVICE OF SEAT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates in general to auto 
motive seats and more particularly to automotive seats of a 
type Which is equipped With a footrest device for putting 
thereon the feet of a seat occupant. More speci?cally, the 
present invention is concerned With a motor-driven footrest 
device for an automotive seat, Which has an Ottoman (viZ., 
footrest) movable betWeen an operative (or projected) posi 
tion and an inoperative (or stoWed) position by an electric 
poWer. 

[0003] 2. Description of the Prior Art 

[0004] In order to clarify the task of the present invention, 
description on a conventional motor-driven footrest device 
Will be brie?y commenced With respect to a device that is 
shoWn in Japanese Patent First Provisional Publication 
9-206157. The device of the publication generally comprises 
an electric drive unit, a slider unit having a sliding rail driven 
by the electric drive unit, a link unit actuated by the slider 
rail and an Ottoman (viZ., footrest) driven by the link unit to 
move betWeen an operative (viZ., projected) position and an 
inoperative (viZ., stoWed) position. HoWever, due to its 
complicated construction, the knoWn footrest device of the 
publication has failed to provide makers and users With a 
satisfaction. As is knoWn, the complicated construction 
tends to induce not only a bulky and heavier structure but 
also a time-consumed assembling Work and thus bring about 
costly products of the footrest device. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention to 
provide a motor-driven footrest device of a seat, Which is 
simple and compact in construction, light in Weight and can 
be produced readily and economically. 

[0006] It is another object of the present invention to 
provide a motor-driven footrest device of a seat, Which can 
be constructed into a module. 

[0007] It is another object of the present invention to 
provide a motor-driven footrest device of a seat, Which can 
provide an adequate space in front of the seat even When the 
Ottoman is in the operative (viZ., projected) position. 

[0008] It is still another object of the present invention to 
provide a motor-driven footrest device of a seat, Which is 
smoothly operated Without generating undesired noises. 

[0009] It is a further object of the present invention to 
provide a motor-driven footrest device of an automotive 
seat, Which, upon receiving an abnormally big force due to 
a vehicle collision or the like by the Ottoman assuming the 
operative position, can effectively and safely absorb such 
abnormal force thereby to protect the seat occupant, par 
ticular the feet of the seat occupant. 

[0010] It is a still further object of the present invention to 
provide a motor-driven footrest device of an automotive 
seat, Which is readily assembled. 

[0011] According to a ?rst aspect of the present invention, 
there is provided a motor-driven footrest device of a seat, 
Which comprises a footrest; an expanding mechanism hav 
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ing one end equipped With the footrest, the expanding 
mechanism being movable to assume a shrunk condition 
Wherein the footrest is received in an opening formed in a 
seat cushion of the seat and an expanded condition Wherein 
the footrest is projected from the opening to permit a seat 
occupant’s feet to put thereon; an electric drive unit con 
nected to the other end of the expanding mechanism to move 
the same to assume the shrunk condition and the expanded 
condition by the force of an electric poWer; and a mounting 
structure secured to a base structure of the seat, the mounting 
structure carrying both of the expanding mechanism and the 
electric drive unit. 

[0012] According to a second aspect of the present inven 
tion, there is provided With a motor-driven footrest device 
for use With a sliding seat, Which comprises a footrest; an 
expanding mechanism having one end equipped With the 
footrest, the expanding mechanism being movable to 
assume a shrunk condition Where the footrest is received in 
an opening formed in a seat cushion of the seat and an 
expanded condition Wherein the footrest is projected from 
the opening to permit the feet of a seat occupant to be put 
thereon; an electric drive unit connected to the other end of 
the expanding mechanism to move the same to assume the 
shrunk condition and the expanded condition by the force of 
an electric poWer; a seat slide mechanism for sliding the 
seat, the seat slide mechanism including tWo ?xed rails 
secured to a ?xed structure, and tWo slide rails slidably 
engaged With the ?xed rails and mounting thereon the seat; 
and a mounting structure secured to the tWo slide rails to 
move therewith, the mounting structure carrying both of the 
expanding mechanism and the electric drive unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Other objects and advantages of the present inven 
tion Will become apparent from the folloWing description 
When taken in conjunction With the accompanying draWings, 
in Which: 

[0014] FIG. 1 is a perspective vieW of an automotive seat 
to Which a motor-driven footrest device of the present 
invention is practically applied; 

[0015] FIG. 2 is a side vieW of the automotive seat taken 
from the direction of the arroW “II” of FIG. 1, With the 
Ottoman (viZ., footrest) assuming an inoperative (or stoWed) 
position; 

[0016] FIG. 3 is an exploded vieW of a seat cushion of the 
automotive seat, a seat slide device for the automotive seat 
and the motor-driven footrest device of the invention incor 
porated With the seat slide device; 

[0017] FIG. 4 is a perspective vieW of a unit Which 
includes the seat slide device and the motor-driven footrest 
device of the present invention, shoWing a condition 
Wherein the Ottoman assumes its inoperative (or stoWed) 
position; 

[0018] FIG. 5 is a vieW similar to FIG. 4, but shoWing a 
condition Wherein the Ottoman assumes its operative (or 
projected) position; 

[0019] FIG. 6 is an exploded vieW of a ?rst link mecha 
nism Which constitutes part of the motor-driven footrest 
device of the present invention; 
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[0020] FIG. 7 is a sectional vieW of the motor-driven 
footrest device of the present invention, showing a condition 
Wherein the Ottoman assumes its inoperative (or stoWed) 
position; 

[0021] FIG. 8 is a vieW similar to FIG. 7, but shoWing a 
condition Wherein the Ottoman assumes its operative (or 
projected) position; 
[0022] FIG. 9 is a perspective vieW of a longer link 
member Which is a part of second link mechanism of the 
motor-driven footrest device of the present invention; 

[0023] FIG. 10 is a modi?cation of the longer link mem 
ber of FIG. 9; 

[0024] FIG. 11 is an exploded vieW of plastic sliders 
Which are parts of the Ottoman; 

[0025] FIG. 12 is a sectional vieW of one of the plastic 
sliders in an assembled condition; 

[0026] FIGS. 13A, 13B and 13C are vieWs shoWing steps 
for assembling each plastic slider to a sliding frame Which 
is a part of the Ottoman proper; 

[0027] FIG. 14 is an exploded vieW of parts Which con 
stitute an essential portion of the Ottoman proper; 

[0028] FIG. 15 is a sectional vieW of the parts of the 
Ottoman in an assembled condition; and 

[0029] FIGS. 16A to 16D are vieWs shoWing the steps for 
assembling the Ottoman proper. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] In the folloWing, a motor-driven footrest device 4 
according to the present invention Will be described in detail 
With reference to the accompanying draWings. 

[0031] For ease of understanding, various directional 
terms, such as, upper, loWer, upWard, doWnWard, right, left 
and the like are used in the description. HoWever, such terms 
are to be understood With respect to only a draWing or 
draWings on Which the corresponding part is shoWn. 

[0032] Referring to FIGS. 1 and 2, there is shoWn an 
automotive seat 1 (particularly, front passenger’s seat) to 
Which the motor-driven footrest device 4 according to the 
present invention is practically applied. 

[0033] The seat 1 comprises a seat cushion 2 and a seat 
back 3 Which is pivotally connected to a rear end of the seat 
cushion 2 through a reclining mechanism (not shoWn). As is 
seen from FIG. 1, the seat cushion 2 is formed at its front 
end portion With a rectangular opening 2a. As Will become 
apparent as the description proceeds, the rectangular open 
ing 2a receives therein an Ottoman 10 (viZ., footrest) of the 
motor-driven footrest device 4 of the present invention. 

[0034] As is seen from FIG. 3, the seat cushion 2 gener 
ally comprises a cushion frame 5, a pad member 2b mounted 
on the cushion frame 5 and a skin member 2c covering the 
pad member 2b. The cushion frame 5 has tWo front con 
necting portions 5a and tWo rear connecting portions 5b, as 
shoWn. 

[0035] Denoted by numeral 6 is a poWer seat slide mecha 
nism on Which the seat cushion 2 is mounted. 
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[0036] As is best shoWn in FIGS. 4 and 5, the poWer seat 
slide mechanism comprises tWo ?xed rails 6a and 6b Which 
are ?xed to a ?oor of an associated motor vehicle, tWo slide 
rails 6c and 6a' which are slidably engaged With the tWo ?xed 
rails 6a and 6b and a drive mechanism 6f (see FIG. 5) Which 
drives or moves the slide rails 6c and 6d relative to the ?xed 
rails 6a and 6b by the force of an electric poWer. Although 
not shoWn in the draWing, each slide rail 6c or 6d carries a 
threaded drive rod Which has a screW thread formed there 
around. The threaded drive rod is operatively engaged With 
a nut member (not shoWn) ?xed to the ?xed rail 6a or 6b, so 
that upon rotation of the threaded drive rod about its axis, the 
slide rail 6c or 6d slides on and along the ?xed rail 6a or 6b 
forWard or rearWard. 

[0037] As is seen from FIG. 5, the drive mechanism 6f 
comprises an electric motor 66 Which has output shafts. Each 
output shaft is connected through a speed reduction gear 
SRG to the corresponding drive rod in a manner to rotate the 
same. Thus, upon energiZation of the motor 66, the slide rails 
6c and 6d are. moved on and along the ?xed rails 6a and 6b 
forWard or rearWard. 

[0038] As is seen from FIG. 5, the slide rails 6c and 6d 
have at their front portions base brackets 6g and 6h secured 
thereto. TWo front cushion supporting brackets 6j and 6k are 
secured to the base brackets 6g and 6h respectively. The 
slide rails 6c and 6d have at their rear portions tWo rear 
cushion supporting brackets 6m and 611 secured thereto. 

[0039] In assembly, the above-mentioned tWo front con 
necting portions 5a (see FIG. 3) of the cushion frame 5 of 
the seat cushion 2 are mounted on and bolted to the front 
cushion supporting brackets 6j and 6k, and the tWo rear 
connecting portions 5b of the cushion frame 5 are mounted 
on and bolted to the rear cushion supporting brackets 6m and 
611. With this, the seat cushion 2 (more speci?cally, the seat 
1) and the slide rails 6c and 6d constitute a single unit Which 
is movable relative to the ?xed rails 6a and 6b. That is, When 
the electric motor 66 is energiZed to rotate the output shafts 
in one direction, the seat 1 is moved forWard or rearWard 
relative to the ?xed rails 6a and 6b. 

[0040] Referring back to FIG. 5, betWeen the tWo base 
brackets 6g and 6h on the slide rails 6c and 6d, there extends 
a mounting structure 60 Which serves as a structural base of 
the motor-driven footrest device 4 of the present invention. 

[0041] The mounting structure 60 comprises tWo metal 
pipes 6p and 6q each extending betWeen the base brackets 6g 
and 6h, and three, that is, ?rst, second and third brackets 6s, 
6r and 6t each extending betWeen the tWo metal pipes 6p and 
6q. It is to be noted that these elements are Welded to the 
corresponding portions. 

[0042] As is seen from FIGS. 3 and 5, the motor-driven 
footrest device 4 comprises tWo holding arms 8 Which are 
secured to loWer surfaces of the ?rst and third brackets 6s 
and 6t of the mounting structure 60. As is seen from FIG. 3, 
the Ottoman 10 is connected to the holding arms 8 through 
a ?rst link mechanism 9 in such a manner that the Ottoman 
10 is movable betWeen an operative (viZ., projected) posi 
tion as shoWn in FIG. 8 and an inoperative (viZ., stoWed) 
position as shoWn in FIG. 7. 

[0043] As is seen from FIGS. 6 and 8, the ?rst link 
mechanism 9 comprises tWo front links 9A Which are 
pivotally connected to the holding arms 8 and tWo rear links 
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9B Which are pivotally connected to the holding arms 8. 
Leading ends of these front and rear links 9A and 9B are bent 
inward, as shoWn in FIG. 6. 

[0044] As is seen from FIGS. 6 and 8, the leading ends of 
the front and rear links 9A and 9B are pivotally connected 
to respective supporting arms 13 Which are respectively 
secured to side portions of a reversed U-shaped supporting 
frame 12. As shoWn in FIG. 6, a supporting bracket 31 is 
secured to an upper bridge portion of the supporting frame 
12 for the reason Which Will become apparent hereinafter. 

[0045] As is best shoWn in FIGS. 5 and 8, the leading 
ends of the front and rear links 9A and 9B of each unit are 
pivotally connected to different portions of the correspond 
ing supporting arm 13. 

[0046] The reversed U-shaped supporting frame 12 con 
stitutes a base structure of the Ottoman 10. That is, as is seen 
from FIG. 3, the side portions of the supporting frame 12 are 
formed With respective guide grooves 12b (see FIGS. 3 and 
12) in Which a rectangular sliding frame 14 is slidably 
received. To the sliding frame 14, there are mounted a spring 
Wire frame 15, a base frame 16, a pad member 17 and a trim 
member 18 to constitute the entirety of the Ottoman 10. The 
detailed construction of the Ottoman 10 Will be described 
hereinafter. 

[0047] As is seen from FIG. 8, the distance betWeen the 
pivoted portions of the front and rear links 9A and 9B of 
each unit to corresponding holding arm 8 is set larger than 
the distance betWeen the pivoted portions of the front and 
rear links 9A and 9B to the corresponding supporting arm 
13. 

[0048] With this, as is seen from FIG. 7, When the 
Ottoman 10 is in the inoperative (viZ., stoWed) position, that 
is, When the Ottoman 10 is neatly put in the rectangular 
opening 2a of the seat cushion 2, the front and rear links 9A 
and 9B of each unit come close to each other shoWing an 
inclination of about 30 degrees relative to a horiZontal plane. 
For achieving this inclination of the front and rear links 9A 
and 9B, the distance betWeen the pivoted portion of the front 
link 9A to the holding arm 8 and the pivoted portion of the 
rear link 9B to the holding arm 8 is determined larger than 
the distance betWeen the pivoted portion of the front link 9A 
to the supporting arm 13 and the pivoted portion of the rear 
link 9B to the supporting arm 13. Under the stoWed condi 
tion of the Ottoman 10, a ?rst imaginary line passing 
through the pivoted portions of the front and rear links 9A 
and 9B to the corresponding holding arm 8 and a second 
imaginary line passing through the pivoted portions of the 
front and rear links 9A and 9B to the corresponding sup 
porting arm 13 cross each other at an acute angle. With this 
arrangement, When assuming the inoperative (viZ., stoWed) 
position, the Ottoman 10 inclines by about 70 degrees 
relative to the horiZontal plane as shoWn. 

[0049] When noW the Ottoman 10 is moved forWard (viZ., 
leftWard in FIG. 7) from the inoperative stoWed position, the 
front and rear links 9A and 9B are forced to pivot in a 
counterclockWise direction increasing the distance therebe 
tWeen. During this, as is seen from FIG. 8, the Ottoman 10 
is gradually pivoted upWard and ?nally, pivoted to the 
operative (viZ., projected) position as shoWn. In this opera 
tive position, each of the front and rear links 9A and 9B 
stands generally perpendicular to the corresponding holding 
arm 8 causing the Ottoman 10 to be in parallel With the 
holding arm 8, as shoWn. 
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[0050] As is seen from FIG. 3, for moving the Ottoman 10 
in the above-mentioned manner, there is further provided a 
drive mechanism 22. The drive mechanism 22 is installed in 
an elongate case 21 Which is secured to a loWer surface of 
the above-mentioned second bracket 6r of the mounting 
structure 60. The elongate case 21 has a reversed U-shaped 
cross section and is arranged to cover the later-mentioned 
threaded drive shaft 26. 

[0051] As is seen from FIGS. 3 and 8, the drive mecha 
nism 22 comprises a motor unit Which includes an electric 
motor 23, a speed reduction gear 24 having an input member 
engaged With an output member of the motor 23, an output 
shaft 25 extending from the speed reduction gear 24 and a 
threaded drive bolt 26 coaxially connected to the output 
shaft 25. If desired, the threaded drive bolt 26 may be of a 
double spiral type. The motor unit is pivotally held at the 
speed reduction gear 24 by the elongate case 21, and the 
leading end of the threaded drive bolt 26 is rotatably 
supported by a front end of the elongate case 21. A nut 
member 27 is operatively engaged With the threaded drive 
bolt 26. 

[0052] As Is shoWn in FIG. 8, the threaded drive bolt 26 
has front and rear stoppers 25B and 25A mounted thereon by 
Which the axial movement of the nut member 27 relative to 
the bolt 26 is restricted. 

[0053] As is seen from FIGS. 3 and 8, to the nut member 
27, there is connected a second link mechanism 28 for 
actuating the Ottoman 10. 

[0054] The second link mechanism 28 comprises a longer 
link member 29 Which, as is seen from FIG. 8, has a rear or 
right end vertically pivotally connected to the nut member 
27. 

[0055] As is seen from FIG. 9, the longer link member 29 
generally comprises tWo parallel side Walls 29a and 29b and 
front and rear connecting Walls 29c and 29d each extending 
betWeen the side Walls 29a and 29b. The parallel side Walls 
29a and 29b have at rear or right ends thereof circular 
openings 29p respectively and at front or left portions 
thereof outWardly sWelled portions 296 and 29f respectively. 
Each sWelled front portion 296 or 29f is provided With an 
outWardly projected pin 29m for the reasons Which Will be 
described hereinafter. With provision of the sWelled front 
portions 296 and 29f, each side Wall 29a or 29b has at front 
and rear portions of the sWelled front portion 296 or 29f front 
and rear inclined Walls (no numerals). Each of these front 
and rear inclined Walls is formed With a reinforcing ridge (or 
bead) 29k for reinforcing such inclined Walls. As shoWn, 
each side Wall 29a or 29b has near the rear inclined Wall an 
elongate cut 29g or 29h, and near the front inclined Wall an 
opening 29i or 29j. These cuts 29g and 29h and the openings 
29i and 29j are used for providing the longer link member 
29 With a suitable ?exibility, that is, suitable shock absorb 
ing ability. That is, When an abnormally big force is applied 
to the longer link member 29 from a front (or left) direction, 
the sWelled front portions 296 and 29f are forced to expand 
outWard reducing the length of the longer link member 29. 
Because of provision of the reinforcing ridges 29k, defor 
mation of the longer link member 29 caused by such big 
force takes place at just portions of the cuts 29g and 29h and 
the openings 29i and 29j. As shoWn, each cut 29g or 29h 
extends upWard from a loWer edge of the side Wall 29a or 
29b to a middle portion of the same. Due to the nature of the 
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cuts 29g and 29h and provision of the openings 29i and 29j, 
the front portion of the longer link member 29 has a 
tendency to be bent doWnWard upon receiving such big 
force. 

[0056] As Will be seen from FIGS. 8 and 4, the front (or 
left) end of the longer link member 29 is pivotally connected 
to loWer ends of tWo links 30 of Which upper ends are 
pivotally connected to a shaft 14b ?xed to a rear center part 
of the rectangular sliding frame 14 (see FIG. 3). As Will be 
seen from FIG. 7, When the sliding frame 14 is brought to 
the inoperative (or stoWed) position, the tWo links 30 
become in parallel With the sliding frame 14. 

[0057] As is seen from FIG. 8, the outWardly projected 
pins 29m of the longer link member 29 are pivotally held by 
the above-mentioned supporting bracket 31 ?xed to the 
sliding frame 14. As is seen from FIGS. 8 and 9, the nut 
member 27 is pivotally connected to the circular openings 
29p of the longer link member 29 through respective spacers 
291'. 

[0058] It is noW to be noted that, as is seen from FIG. 3, 
the drive mechanism 22, the ?rst link mechanism 9 and the 
second link mechanism 28 constitute a so-called eXpanding 
mechanism for the Ottoman 10. 

[0059] Referring to FIG. 10, there is shoWn a modi?cation 
29‘ of the longer link mechanism 29. In this modi?cation, the 
radially sWelled portions 296 and 29f are semi-cylindrical in 
shape and the elongate cuts 29g and 29h are triangular in 
shape. Due to similarity of this modi?cation 29‘ to the longer 
link member 29, similar function to the longer link member 
29 is possessed by the modi?cation 29‘. 

[0060] As has been described hereinabove (see FIG. 3), 
the rectangular sliding frame 14, the spring Wire frame 15, 
the base frame 16 and the trim member 18 constitute the 
entirety of the Ottoman 10. The spring Wire frame 15 is used 
for providing the Ottoman With a suitable resiliency. The 
sliding frame 14 has plastic sliders 19A and 19B ?Xed to side 
edges thereof for smoothing movement in the guide grooves 
of the supporting frame 12. 

[0061] Referring to FIGS. 11 to 19D, there is shoWn the 
detail of the Ottoman 10. 

[0062] In FIG. 11, there is shoWn the detail of the plastic 
sliders 19A and 19B. As shoWn, each plastic slider 19A or 
19B generally comprises a longer side Wall 19b and a shorter 
front Wall 19c Which are united, and thus each plastic slider 
has a generally L-shaped cross section. Each slider 19A or 
19B is formed With various engaging paWls 19a, 19d and 
196. Furthermore, each slider 19A or 19B is formed at the 
inner surface thereof With inWardly projected tWo boss 
portions 19f and at the outer surface thereof With tWo 
elongate recesses 19g and 19h. 

[0063] As is seen from FIG. 12, upon assembly, the longer 
side Wall 19b covers the corresponding side edge 14a of the 
sliding frame 14, and the engaging paWls 19a engage an 
open end of the sliding frame 14. The shorter front Wall 19c 
mates With the front Wall portion 14b of the sliding frame 14. 
The engaging paWs 19d and 196 project obliquely. The tWo 
boss portions 19f are engaged With engaging openings 14c 
formed in the front Wall portion 14b of the sliding frame 14. 
Due to provision of the tWo elongate recesses 19g and 19h, 
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the sliding movement of the slider 19A or 19B relative to the 
guide frame 12b of the supporting frame 12 is smoothly 
made. 

[0064] FIGS. 13A to 13C shoW the steps for assembling 
each slider 19A or 19B to the corresponding side edge 14a 
of the sliding frame 14. That is, as is shoWn in FIG. 13A, at 
?rst, the engaging paWls 19 of the slider 19A or 19B is 
brought into engagement With the open end of the sliding 
frame 14. With this, the boss portions 19f are brought into 
contact With a rounded outer surface of the sliding frame 14, 
Which is de?ned betWeen side edge 14a and the front Wall 
portion 14b. Then, keeping this condition, a certain eXternal 
force is applied to the slider 19A or 19B to press the same 
toWard the side edge 14a. With this, as is seen from FIG. 
13B, the longer side Wall 19b is ?eXed outWard against its 
oWn resiliency, and When the pressing is further continued, 
as is seen from FIG. 13C, the boss portions 19f are ?nally 
brought into engagement With the engaging openings 14c of 
the front Wall portion 14b of the sliding frame 14. With this, 
the slider 19A or 19B is tightly coupled With the sliding 
frame 14. 

[0065] As is seen from FIG. 12, When the sliding frame 14 
thus assembled is put into the guide grooves 12b and 12c of 
the reversed U-shaped supporting frame 12, the outWardly 
projected engaging paWls 19d and 196 are pressed against 
the inner Surfaces of the guide grooves 12b and 12c thereby 
to suppress undesired play of the entirety of the sliding 
frame 14 relative to the supporting frame 12. 

[0066] In FIG. 14, there is shoWn the detail of the sliding 
frame 14. As shoWn, the sliding frame 14 comprises a 
rectangular base portion 14A Which has the side edges 
equipped With the above-mentioned sliders 19A and 19B, 
and a smaller rectangular portion 14B Which is integrally 
formed on a front face of the base portion 14A. The smaller 
rectangular portion 14B is formed With four bolt holes 14C. 

[0067] As is seen from FIG. 14, the Wire frame 15 
generally comprises a rectangular metal block 15a Which is 
secured to the front face of the smaller rectangular portion 
14B of the sliding frame 14, and a pair of rectangular Wire 
structures 15b and 15c Which are secured to the metal block 
15a and eXtend radially outWardly as shoWn. For securing 
the metal block 15a to the smaller rectangular portion 14B, 
four bolts 15d are used, each passing through a bolt hole 156 
of the metal block 15a and the above-mentioned bolt hole 
14C of the smaller rectangular portion 14B. For adjusting 
relative positioning betWeen the metal block 15a and the 
smaller rectangular portion 14B of the sliding frame 14, each 
bolt hole 156 is formed someWhat greater than the diameter 
of the bolt 15d. Each Wire structure 15b or 15c is made of 
a steel Wire and has both ends Welded to the metal block 15a. 

[0068] As is seen from FIG. 14, the base frame 16 is siZed 
to cover the Wire frame 15, and comprises a ?at major 
portion 16a and a side Wall portion 16b Which eXtend along 
the side and loWer edges of the major portion 16a. On a rear 
upper surface of the major portion 16a, there are formed four 
hooks 16c Which catch J -hooks 18a (see FIG. 8) provided 
by the trim member 18. While on a rear loWer surface of the 
major portion 16a, there are provided tWo rear hooks 16d 
and 166 Which catch loWer sections of the rectangular Wire 
structures 15b and 15c respectively. Furthermore, the major 
portion 16a of the base frame 16 is formed at upper sides 
thereof With tWo small openings 16f and 16g by Which 
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respective plastic clips 16h and 16i are held. In assembly, the 
clips 16h and 16i hold upper sections of the rectangular Wire 
structures 15b and 15c. 

[0069] As is seen from FIG. 15, each clip 16h or 16i 
comprises a ?at part 16j, front and rear side parts 16m and 
1611 Which eXtend from front and rear ends of the ?at part 
16 j, tWo bent back parts 160 and 16p Which eXtend obliquely 
upWard from loWer ends of the front and rear side parts 16m 
and 1611, two Wire holding parts 16q and 16q‘ Which are 
arranged to face the bent back parts 160 and 16p, a triangular 
engaging part 16r Which is formed on the ?at part 16j and 
tWo resilient tongue parts 16[ and 1614 Which eXtend 
obliquely outWard from the ?at part 16j. 

[0070] As shoWn in the same draWing, the pad member 17 
comprises a thicker pad proper 17a Which is bonded to the 
?at major portion 16a of the base frame 16 (see FIG. 14) and 
a side Wall portion 17b Which eXtends along the side and 
loWer edges of the pad proper 17a and is bonded to the side 
Wall portion 16b of the base frame 16. The positional 
relation betWeen the pad member 17 and the base frame 16 
is clearly understood from FIG. 3. 

[0071] As is seen from FIGS. 8 and 3, the trim cover 18 
is shaped and siZed to cover the pad member 17. As shoWn 
in FIG. 8, at one end of the trim cover 18, there are provided 
a ?rst group of J-hooks 18a Which are engaged With the 
loWer edge of the side Wall portion 16b of the base frame 16, 
and at the other end of the trim cover 18, there are provided 
a second group of J -hooks 18b Which are engaged With the 
hooks 16c of the base frame 16. 

[0072] For assembling the Ottoman 10, the folloWing 
steps are needed, Which Will be described With reference to 
FIGS. 3, 14, 15 and 16A to 16D. 

[0073] First, as is understood from FIGS. 3 and 15, the 
pad member 17 is ?xed to the base frame 16 by using a 
suitable adhesive, and then the trim member 18 is ?xed to 
the pad member 17 having the J -hooks 18a and 18b respec 
tively engaged With the side Wall portion 16b of the base 
frame 16 and the hooks 16c of the same. 

[0074] Then, as is seen from FIG. 14, the plastic clips 16h 
and 16i are ?Xed to the base frame 16 having the triangular 
engaging parts 16r mated With the tWo openings 16f and 16g 
of the base frame 16. Due to function of the resilient tongue 
parts 16[ and 1614 pressed against the loWer surface of the ?at 
major portion 16a of the major frame 16, the clips 16h and 
16i can be tightly ?tted to the base frame 16 Without 
producing undesirable play. 

[0075] Then, as is seen from FIGS. 16A and 14, the 
sliding frame 14 is attached to the rear surface of the base 
frame 16 in such a manner that the loWer sections of the 
paired rectangular Wire structures 15b and 15c thereof abut 
against the rear hooks 16d and 166 of the base frame 16. 

[0076] Then, as is seen from FIGS. 16B and 14, the 
sliding frame 14 is someWhat moved so as to induce a 
contact betWeen the loWer sections of the Wire structures 15b 
and 15c and leading ends of the rear hooks 16d and 166 of 
the base frame 16 and then the unit of the base frame 16, pad 
member 17 and trim member 18 is pivoted in a counter 
clockWise direction in FIG. 16B so as separate the clips 16h 
and 16i from upper sections of the Wire structures 15b and 
15c. 
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[0077] With this, as is seen from FIGS. 16C and 14, the 
loWer sections of the Wire structures 15b and 15c become 
engaged With the rear hooks 16d and 166 of the base frame 
16 and the upper sections of the Wire structures 15b and 15c 
assume a position to face the respective clips 16h and 16i. 
When the upper sections of the Wire structures 15b and 15c 
fails to assume a right position relative to the respective clips 
16h and 16i, the four bolts 15d are loosen to adjust the 
positioning of the Wire structures 15b and 15c relative to the 
sliding frame 14. Of course, after achieving the position 
adjusting, the bolts 15d are fastened. 

[0078] Then, the unit of the base frame 16, pad member 17 
and trim member 18 is pivoted in a clockWise direction in 
FIG. 16C about the mutually engaged portion betWeen the 
loWer sections of the Wire structures 15b and 15c and the 
rear hooks 16d and 166. 

[0079] With this, as is seen from FIG. 16D, the upper 
sections of the Wire structures 15b and 15c are gripped by 
the respective clips 16h and 16i. That is, the unit (16, 17 and 
18) is properly coupled With the sliding frame 14 to consti 
tute the Ottoman 10 (viZ., footrest). 

[0080] In the folloWing, operation of the motor-driven 
footrest device 4 having the above-mentioned arrangement 
Will be described With the aid of the draWings. 

[0081] For ease of understanding, the description Will be 
commenced With respect to an inoperative (or stoWed) 
position of the Ottoman 10 as shoWn in FIG. 7. 

[0082] Under this condition, the nut member 27 takes a 
deeper position relative to the threaded drive bolt 26 causing 
the Ottoman 10 to assume the stoWed position Wherein the 
Ottoman is neatly received in the rectangular opening 2a 
formed in the front end portion of the seat cushion 2. That 
is, as has been described hereinabove, the distance betWeen 
the pivoted portion of the front link 9A to the holding arm 
8 and the pivoted portion of the rear link 9B to the holding 
arm 8 is determined larger than the distance betWeen the 
pivoted portion of the front link 9A to the supporting arm 13 
and the pivoted portion of the rear link 9B to the supporting 
arm 13. Under the stoWed condition of the Ottoman 10, the 
front and rear links 9A and 9B of the ?rst link mechanism 
9 come close to each other shoWing an inclination angle of 
about 30 degrees relative to a horiZontal plane. That is, the 
?rst imaginary line passing through the pivoted portions of 
the front and rear links 9A and 9B to the corresponding 
holding arm 8 and a second imaginary line passing through 
the pivoted portions of the front and rear links 9A and 9B to 
the corresponding supporting arm 13 cross each other at an 
acute angle, so that the Ottoman 10 inclines by about 70 
degrees relative to the horiZontal plane as shoWn. Further 
more, under this stoWed condition of the Ottoman 10, the 
sliding frame 14 is deeply received in the guide grooves 12b 
of the reversed U-shaped supporting frame 12, so that the 
supporting frame 12 is fully concealed by the Ottoman 10 
and the upper end of the pad member 17 abuts against the 
loWer surface of the seat cushion 2 leaving the loWer end of 
the pad member 17 aWay from the vehicle ?oor. 

[0083] When noW the electric motor 23 is energiZed to 
turn in one direction due to manipulation of a control sWitch 
(not shoWn), the threaded drive bolt 26 is rotated in one 
direction. With this, the nut member 27 is moved forWard 
along the threaded drive bolt 26 thereby moving the longer 
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link member 29 forward. With this movement, as is seen 
from FIG. 8, the front and rear links 9A and 9B are forced 
to pivot in a counterclockwise direction causing the second 
imaginary line, Which passes through the pivoted portions of 
the front and rear links 9A and 9B to the supporting arm 13, 
to approach a horiZontal line. During this movement, the 
Ottoman 10 is moved forWard While turning in a clockWise 
direction. Furthermore, during this movement, the angle 
betWeen the longer link member 29 and the supporting 
bracket 31 gradually increases causing the links 30 to slide 
the Ottoman 10 forWard in the guide grooves 12b of the 
supporting frame 12. 

[0084] Finally, the Ottoman 10 is brought to the operative 
(viZ., projected) position of FIG. 8. Upon this, the nut 
member 27 abuts against the front stopper 25B on the 
threaded drive bolt 26 and the electric motor 23 becomes 
deenergiZed. 
[0085] When noW the control sWitch is manipulated to 
turn the electric motor 23 to in the other direction, the 
Ottoman 10 is gradually brought to the inoperative (or 
stoWed) position carrying out a reversed operation of the 
motor-driven footrest device 4. When the Ottoman 10 is 
brought to the inoperative position, the nut member 27 abuts 
against the rear stopper 25A on the threaded drive bolt 26 
and at the same time the energiZation of the electric motor 
23 is canceled. 

[0086] In the folloWing, safety movement of the motor 
driven footrest device 4 expected When, due to a vehicle 
collision or the like, the footrest device 4 is applied With an 
abnormal big shock Will be described With reference to FIG. 
8. 

[0087] For ease of understanding, the description Will be 
made With respect to a case Wherein the footrest device 4 of 
the invention is applied to a front passenger’s seat. 

[0088] When, With feet of a seat occupant being put on the 
Ottoman 10 in the operative (viZ., projected) position, an 
associated motor vehicle encounters a head-on collision 
causing a dashboard of the vehicle to rush the Ottoman 10, 
the Ottoman 10 is violently pushed rightWard applying the 
longer link member 29 With an abnormal big force through 
the links 30 and the supporting bracket 31. Upon this, the 
longer link member 29 is crushed at the outWardly sWelled 
portions 296 and 29f permitting a certain rightWard move 
ment of the Ottoman 10 While absorbing the shock. For the 
above-mentioned reasons, the crushing of the longer link 
member 29 tends to induce a bending of the front portion of 
the member 29 in a doWnWard direction, Which permits an 
adequate shift of the Ottoman 10 for protecting the seat 
occupant’s feet. 

[0089] Of course, such desirable shock absorbing move 
ment is expected even When the Ottoman 10 is in the 
inoperative (viZ., stoWed) position. That is, if the big force 
is transmitted from the dashboard to the folded Ottoman 10 
through the seat occupant’s feet, the force induces the shock 
absorbing crush of the longer link member 29. Due to this 
crush, the seat occupant’s feet are permitted to move right 
Ward by a certain distance, Which protects his or her feet. 

[0090] In the folloWing, advantages of the present inven 
tion Will be itemiZed. 

[0091] The pivotal movement of the Ottoman 10 and the 
forWard and rearWard movement of the same are simulta 
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neously carried out by actuating the ?rst and second link 
mechanism 9 and 28 by the poWer of the electric motor 23. 
This arrangement brings about a simple construction of the 
motor-driven footrest device 4 of the invention. 

[0092] In the inoperative (viZ., stoWed) position, the Otto 
man 10 is neatly received in the rectangular opening 2a 
formed in the front end portion of the seat cushion 2. Thus, 
adequate foot space is provided before the seat cushion 2. 

[0093] Due to the above-mentioned construction, the 
motor-driven footrest device 4 of the invention can be made 
into a module. Thus, the device 4 can be readily assembled 
before being ?xed to the seat cushion 2. 

[0094] Due to usage of the front and rear links 9A and 9B 
(tWo pairs), much complicated pivotal movement of the 
Ottoman 10 is obtained, Which assures the movement of the 
Ottoman 10 betWeen the inoperative and operative positions. 

[0095] The longer link member 29 and its associated 
elements are constructed to absorb abnormally big force. 
Thus, the seat occupant’s feet are safely protected even 
When, With his or her feed being put on the Ottoman 10, an 
associated motor vehicle encounters an head-on vehicle 
collision. 

[0096] The entire contents of Japanese Patent Applications 
2000-115016 (?led Apr. 17, 2000), 2000-115019 (?led Apr. 
17, 2000), 2000-115020 (?led Apr. 17, 2000) and 2000 
115021 (?led Apr. 17, 2000) are incorporated herein by 
reference. 

[0097] Although the invention has been described above 
With reference to the embodiment of the invention, the 
invention is not limited to such embodiment as described 
above. Various modi?cations and variations of such embodi 
ment may be carried out by those skilled in the art, in light 
of the above description. 

What is claimed is: 
1. A motor-driven footrest device of a seat, comprising: 

a footrest (10); 

an expanding mechanism having one end equipped With 
said footrest, said expanding mechanism being mov 
able to assume a shrunk condition (FIG. 7) Wherein 
said footrest is received in an opening formed in a seat 
cushion of said seat and an expanded condition (FIG. 
8) Wherein said footrest is projected from said opening 
to permit the feet of a seat occupant to be put thereon; 

an electric drive unit (22) connected to the other end of 
said expanding mechanism to move the same to assume 
said shrunk condition and said expanded condition by 
the force of an electric poWer; and 

a mounting structure (60) secured to a base structure of 
said seat, said mounting structure carrying both of said 
expanding mechanism and said electric drive unit. 

2. A motor-driven footrest device as claimed in claim 1, 
in Which said expanding mechanism comprises: 

a ?rst link mechanism (9) including a supporting frame 
(12) Which is pivotally supported by said mounting 
structure (60) and has mutually opposed guide grooves 
(12b), said guide grooves slidably receiving therein 
side edges of said footrest (10); and 






