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Shozo Noda, 88i Higashi-tanaka, Gotenaba, Japan 
Fied Nov. 14, 1952, Ser. No. 237,66 

2 Claims. (C. 297-36) 
This invention relates to a backed armchair of the 

tilting type. 
It is well known that if a person seated in a backed 

chair is changed from his normal posture in which his 
upper torso is upright to his resting posture in which his 
upper torso is pressed against the back rest of the chair 
that he can not rest in the chair unless the back rest of 
the chair is tilted from its upright position toward the rear. 
When the back rest of the chair is tilted rearward the 
effect thereof upcn the person seated in the same can be 
further increased by increasing the angle formed between 
the seat surface of the chair and the surface of the back 
rest and simultaneously by suitably tilting the seat surface 
rearward in accordance with the tilt of the back rest of 
the chair whereby the person more or less lies down in 
the tilted chair to apply his weight to both the seat and 
the back rest of the chair. However, when the chair is 
put in such a tilted state that both surfaces of the seat 
and back rest are tilted rearward there is not only the 
possibiliy that the chair will become unstable because the 
chair including the person seated therein has its center of 
gravity displaced rearward as compared with the chair 
in its riormal state, but also it is necessary to move for 
ward both the seat and the back rest of the chair in ac 
cordance with the tilt of the same in order to tilt them 
without hindrance. Such a measure, however, requires 
a relatively large space and is unsuitable for use in a 
limited space such as the interior of a vehicle, an aircraft 
or the like where such chairs are to be aligned in rows 
and columns. 
The chief object of the invention is to provide an in 

proved backed armchair of the tilting type which is com 
fortable and capable of being easily tilted with the sta 
bility effectively maintained. 

With the above object in view, the invention resides in 
a backed armchair of the tiiting type comprising stationary 
base means, a pair of side leg members mounted at one 
end on said stationary base means for pivotal movement 
about an axis transverse to the base means, a tiltable seat 
unit carried on said pair of side leg members on the other 
end portion for pivotable novement about an axis trans 
verse to the base means from a normal position in which 
the upper seat surface is substantially horizontal to a rest 
ing position in which the upper seat surface is tilted rear 
wardly, a titable back Test unit connected to said seat 
unit adjacent the rear end thereof for pivotal movement 
about an axis transverse to the base means from a normal 
position in which the back rest extends upward at approxi 
mately a right angle to the upper surface of the seat unit 
to a rest position in which the back rest unit is tilted rear 
wardly with an angle between the front surface of the 
same and the upper surface of the seat unit which is 
greater than a right angle, a drive, means operated by 
said drive effecting pivotal movement of said pair of side 
leg members and including means for interlocking said 
side leg members with said seat unit, a follower member 
rigidly connected to said back rest unit extending below 
said seat unit, and means for vertically turning said foll 
lower member in accordance with said pivotal movement 
of said side leg member and hence said seat unit to there 
by vary the angle between the seat unit and the back rest 
unit whereby the armchair can be changed from its nor 
mal position in which the back rest unit is substantially 
at a right angle to the seat unit to its rest position in 
which both the seat unit and the back rest unit are tilted 
with angle therebetween greater than a right angle. 
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The invention will become more readily apparent from 
the following detailed description taken in conjunction 
with the accompanying drawings in which: 

FIG. 1 is a side elevation view of a backed armchair 
of the tilting type constructed in accordance with the 
teachings of the invention and illustrated in its normal 
position; 

FIG. 2 is a view similar to FIG. 1 but illustrating the 
armchair in its tiited position; 

FIG. 3 is a side elevation view, on an enlarged scale, 
the structural details of the armchair illustrated in FIGS. 
1 and 2; 

FIG. 4 is a sectional view taken on the section line 
IV. IV of FIG. 3; 
FIG. 5 is a sectional elevation view taken along line 

V V of FIG. 4; 
FIG. 6 is a plan view of a transmission system used 

with the invention; and 
FIG. 7 is a wiring diagram of an electric circuit for 

operating the armchair of the invention. 
Referring now to FIGS. 1 and 2 of the drawings, there 

is illustrated a backed armchair of the tilting type con 
structed in accordance with the teachings of the inven 
tion. The backed armchair illustrated comprises a sta 
tionary base Ineanber 1 adapted to be rigidly secured on 
a floor of a chamber (not shown) and having at both 
ends a pair of bearing plates 2 which, in turn, have ro 
fatably mounted thereon near one end a horizontal trans 
verse shaft 3. As best shown in FG. 4, the bearing 
plates 2 are upright on the opposite ends of the base 
piate 5 at substantially right angles to the plane of the 
plate and are connected to each other by a sleeve 24 
through, which the transverse shaft 3 extends. The shaft 
3 has the opposite end portions projecting somewhat be 
yond the outer faces of the bearing plates 2 and has fixed 
ly mounted thereon a pair of side legs. 4. The side legs 4 
have another horizontal transverse shaft 5 rigidly secured 
to their opposite ends by nuts. The pair of vertical side 
legs 4 and the horizontal transverse shafts 3 and 5 con 
stitute a leg framework for the armchair. Pivotably 
mounted on the shaft 5-intermediate the ends are a pair 
of side beams 7 extending longitudinally of the chair and 
adjacent the inner sides of legs 4 respectively. The longi 
tudinal beams 7 form a lower frame structure for seat 
unit 6 of the armchair. 
As shown in FIG. 4- a sprocket wheel 8 is loosely 

mounted on the shaft 3 between the inner face of each 
side leg 4 and the adjacent bearing plate 2 and rigidly 
secured to the bearing plate 2 by screws while another 
sprocket wheel 9 is loosely disposed on the shaft 5 be 
tween the inner face of the same side leg 4 and the ad 
jacent longitudinal beam 7 and rigidly secured to the beam 
by screws. The sprocket wheel 8 is vertically aligned 
with the sprocket wheel 9 and is connected to it through 
an endless chain designated by the reference numeral 0 
in FIG. 3 and indicated by a dotted-and-dashed line con 
necting both wheels in FIG. 4. With the arrangement as 
above described it will be appreciated that the pivotal 
movement of the longitudinal: beams 7 about the axis of 
the shafts effects pivotal movement of the sprocket wheels 
9 and hence the side legs. 4; about the axis of the shaft 3 
for a purpose: which will be described hereinafter. 
As more clearly shown in FGS. 3 and 5, each of the 

longitudinal beams, 7 is provided on the rear end portion 
(or the righthand end portion.as viewed in the same fig 
ures) with a pendent projection 12 to which a transverse 
pivot rod 3 is secured at one end by a set screw 4. Piv 
otally carried on the pivot rod 3- and adjacent both ends 
are a pair of support levers 5 which are pivotally 
mounted on the pivot rod 3 by lugs 6 extending up 
wardly from the lower ends of the levers i5. The sup 
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port levers 15 form a part of a frame structure for a back 
rest unit 11 of the chair. 

It is to be understood that the lower frame structure 
pivotably mounted on the shaft 5 forms with other frame 
members (not shown) a frame structure carrying a seat 
of conventional construction. Similarly, the support 
levers 15 form with other frame members (not shown) a 
frame structure carrying a back rest of conventional con 
struction. 
The pivot rod 13 also is provided in the middle with a 

securing projection 17 (see FIG. 4) serving to secure a 
helical spring 18 at the middle point on the rod 13. That 
portion of the spring 18 on one side of the middle point is 
wound around the rod 13 in a direction opposite to the re 
maining portion thereof with both portions having the 
same directional characteristics. Both ends of the spring 
18 are hooked to rods extending forward from the asso 
ciated support levers 15 respectively as best shown in FIG. 
4. The spring 18 assists in normally maintaining the back 
rest unit 11 in its normal position in which the unit 11 is 
substantially upright with respect to the seat unit 6 as il 
lustrated in F.G. 1. 
With the arrangement thus far described and if the front 

end of the seat unit 6 is raised the longitudinal beams 7 
are rotated clockwise as viewed in FIGS. 3 and 5 to 
thereby effect pivotal movement of the sprocket wheel 9 
and hence of the side legs 4 about the axis of the shaft 3 
in the counterclockwise direction. At the same time, the 
back rest unit 11 will be tilted toward the rear with the 
angle between the seat unit and the back rest unit remain 
ing. Substantially unchanged. On the contrary, when the 
raised front end of the seat is depressed the side legs 4 
and the rest unit 11 will be returned back to their original 
positions as illustrated in FIG. 1. 

According to another feature of the invention the back 
rest unit 11 is arranged to be automatically tilted rear 
wardly with respect to the seat unit 6 and in accordance 
with rearward tilt of the same and vice versa. To this 
end, a follower arm 19 is provided as a forwardly directed 
control rod extending from the front end of each support 
lever 15. It will be seen that, as the seat unit 6 is rear 
wardly tilted the support levers 15 and hence the follower 
arm or control rod 19 is gradually lowered while the rod 
is maintained projecting below the seat unit 6. In order 
to prevent lowering of the follower arm or control rod 
19 and also to turn the same upward or clockwise as 
viewed in FIGS. 3 and 5, against the action of the spring 
18 a horizontal transverse control shaft 34 is rotatably 
supported on the side legs 4 in such a position that a pair 
of spaced portions of the same normally contact the fol 
lower arms or control rods 19 when the shaft 34 is sub 
stantially vertically aligned with the shafts 3 and 5. 
These portions of the shaft 34 are shown as being contact 
surfaces 20 in FIGS. 3 through 6. The follower arms or 
control rods 19 and the contact surfaces 20 of the shaft 
34 are designed and arranged such that, as the rearward 
tilt of the seat unit 6 and the forward tilt of the side legs 
4 as previously described proceed the back rest unit 11 
can be tilted rearwardly with respect to the seat unit 6 to 
provide a varying angle between both units determined in 
accordance with the angle at which the seat unit is tilted 
rearwardly as will be hereinafter described in detail. 
In order to change the armchair from its normal posi 

tion illustrated in FIG. 1 to its rest position illustrated in 
FIG. 2 and vice versa, any suitable drive such as a small 
electric motor and control means therefor can be advan 
tageously disposed in the space left between the pair of 
opposite side legs, said control means being adapted to 
be operated by a person seated in the armchair. For this 
purpose, a mounting member 21 is rigidly secured at one 
end to a sleeve 22 connecting the longitudinal beams 7 by 
a set screw 23. As shown in FIG. 4 the shaft 5 extends 
through the sleeve 22. Also the sleeve 24 as previously 
described engages a receiving slot 25 formed in the other 
end of the mounting member 21. Set screws 26 are used 
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4. 
to fasten the mounting member 2 to the sleeve 24. Then 
a small reversible electric motor 27 is suitably mounted 
on that side of the mounting member 21 facing the front 
side of the armchair (see FIGS. 1, 2, 3 and 6). 
As shown in FIG. 6 the motor 27 includes a rotating 

shaft 28 on which a sprocket wheel 29 is mounted. The 
sprocket wheel 29 is operatively coupled by an endless 
chain 38 to a sprocket wheel 3 mounted on a first trans 
mission shaft 32 which, in turn, is supported in a bearing 
33 provided for this purpose. The first transmission shaft 
32 has mounted thereon a worm 35 adapted to mesh with 
a worm wheel 36 mounted on the rotatable control shaft 
34 acting as a second transmission shaft. The second 
transmission shaft 34 also is provided near one end with 
a pinion 37 which meshes with a toothed sector 38 of rel 
atively large radius pendent from one of the longitudinal 
beams 7, in this case, the lefthand beam as viewed in 
F.G. 4. 

Further the chair includes on one side in this case the 
righthand side, an arm rest 39 mounted on a support 
arm 40 (see FIG. 4) extending from the same side of 
the frame structure as the seat unit 6. If desired, the 
chair may include a pair of arm rests such as 39 on both 
sides respectively. Longitudinally juxtaposed on the in 
side portion of the arm rest 39 near the front end are a 
pair of pushbuttons 41a and 41b for starting the operation 
of the reversible motor 27 in the forward and reverse 
directions respectively. Also, as shown in F.G. 5 a pair 
of limit switches 42a and 42b are provided on the bearing 
plate 4 disposed on the same side of the chair as the push 
buttons and near the shaft 3 while a contact member 43 
is attached to the adjacent side leg 2. The limit switches 
43a and 42b and the contact member 43 are positioned 
Such that at the instant the side leg 4 reaches its normal 
position illustrated the contact member 43 actuates the 
limit switch 42b whereas at the instant the side leg reaches 
its resting position as shown in FIG. 2 the contact member 
actuates the limit switch 42a. 
The pushbuttons and the limit switches are connected in 

an electric circuit for the reversible motor 27 as illustrated 
in FIG. 7 wherein the circuit is being operated so as to 
run the motor in the reverse direction or in a direction to 
return the chair back to its normal state. More specifi 
cally, the reversible motor 27 includes a rotor R having 
one end connected to the ground and the other end con 
nected through both a series combination of the normally 
closed limit switch 42a and the normally open pushbutton 
41a and another series combination of the normally closed 
limit switch 42b and the normally open pushbutton 41b in 
parallel to the same to a source of power shown as a 
battery E having a grounded terminal. The motor fur 
ther includes a field F adapted to be connected between 
the ground and the other end of the rotor R through a pair 
of change-over switches CS in a selected sense in accord 
ance with the positions of the latter. The switches CS 
interiock with both pushbuttons 41a and 41b as shown by 
broken line in FIG. 7. 

For a purpose which will be made clear hereinafter, 
a bore 44 on the side leg 4 into which the shaft 3 is in 
Serted may preferably be elongated longitudinally of the 
side leg. In this case, each end portion of the shaft 3 is 
Supported in a bearing 46 disposed between the sprocket 
wheel 8 and the side leg 4 and adjustably supported by 
the lower end of the side leg through a screw threaded 
rod 45 (see FG. 4). In addition, that portion of the 
shaft 3 projecting beyond the outer face of the associated 
side leg 4 is screw threaded and a cap nut 47 threaded on 
said screw threaded portion is held against the outer face 
of the side leg whereby the shaft 3 is maintained in place. 
The arrangement thus far described is operated as fol 

lows: It is now assumed that the chair is to be changed 
from its normal position illustrated in FIG. 1 to its rest 
position illustrated in FIG. 2 with the pinion 37 meshing 
with the toothed sector 38 at the lefthand extremity as 
shown in FGS. 3 and 5. Under these circumstances, 
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the forward pushbutton 4 a can be actuated to complete 
a circuit from the battery. E through the actuated push 
button 41a and the normally closed limit switch 42a, the 
rotor R of the motor 27 and the ground back to the bat 
tery. Also the field F of the motor is shunted across the 
rotor G through the pair of change-over switches CS in 
the reverse positions to those illustrated in FIG. 7. Thus 
the motor 27 is driven in its forward direction to rotate 
the pinion 37 in the clockwise direction as viewed in 
FIGS. 3 and 5 through the elements 29, 30, 3, 32, 35, 
36 and 34. This clockwise rotation of the pinion 37 
effects pivotal movement of the toothed sector 38 about 
the axis of the shaft 5 to tilt the longitudinal beams 7 
downwardly resulting in rearward tilt of the seat unit 6. 
At the same time the sprocket wheels 9 rigidly secured to 
the longitudinai beams 7 are rotated in the clockwise 
direction together with the shaft 5 and this effects pivotal 
movement of the side legs 4 about the axis of the shaft 3 
in the counterclockwise direction to tilt the side legs 4 
forwardly. As previously described, the support levers 
15 for the backrest unit and the follower arms or con 
trol rods 9 tend to be lowered simultaneously with the 
rearward tilt of the longitudinal beams 7. However, the 
front ends of the follower arms or control rods 9 are 
prevented from moving downwardly because the said ends 
contact the contact surfaces 28 of the shaft 34. There 
fore, the follower arms or control rods 9 side forward 
on the contact surfaces 20 and are raised against the 
action of the spring i8. This causes the support levers 5 
and hence the back rest unit 11 to be tilted rearwardly 
with respect to the tilted seat unit 6. 

During the movement just described, the rotating pinion 
37 continues to travel along the toothed periphery of the 
sector 38 until the same reaches the other extremity of 
the sector. At that time, the contact member 43 acuates 
the limit switch 42a to deemergize and stop the motor. 
Thus, the components thus moved are brought into and 
maintained in their positions illustrated by dotted-and 
dashed line in FIG. 5 and the chair is put in its rest posi 
tion illustrated in FiG. 2. 

If the chair is to be changed from its rest position to 
its normal position the reverse pushbutton 4ib need only 
to be actuated to operate the various components in the 
reverse manner to that above described. 

it will be appreciated that during the movement of the 
chair from its normal position to its rest position or vice 
versa, a person seated on the same can release the actuated 
pushbutton 41a or 45b to terminate the movement of the 
chair for the purpose of putting the same in any desired 
intermediate position in accordance with his physical coin 
stitution with the result that the chair is maintained in a 
stable state in which it is blocked by the worn and worm 
wheel mechanism included in the transmission System. 

During long service the chair may functionally fail 
because of elongation of the endless chains 18. When 
this occurs, the set screws 26 and the cap nuts 47 can 
be released to increase the distance between the shafts 3 
and 5 and hence the distance between the sprocket wheels 
8 and 9 by adjustment of the screw-threaded rod 45 until 
the endless chains 10 are tensioned. Then the released 
screws and nut are fastened upon the associated men 
bers to rigidly maintain the shaft 3 in place. 
The invention has several advantages. For example, 

a chair according to the invention can be changed from 
its normal position to its rest position in which the sur 
face of a seat unit is suitably tilted rearwardly while the 
surface of a back rest unit is additionally tilted rearward 
ly with respect to the surface of the tilted seat unit and 
in accordance with the degree of tilt of the same in order 
to put a person seated in the chair into the best rest con 
dition. This tilting movement is effected smoothly by 
automatic operation of mechanisms disposed within the 
chair structure so as not to spoil its appearance, this auto 
matic operation being started by a pushbutton. With the 
chair in its rest position, the side legs for supporting the 
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6 
seat and back rest units are tilted forwardly and as a 
result both units are displaced forwardly while the tilted 
back rest unit extends rearwardly. This permits the in 
creased space longitudinally occupied by the tilted chair 
to be divided between the front and rear sides, of a sta 
tionary base member for the chair, whereby the center 
of gravity of the chair is substantially prevented from 
longitudinally moving. In addition, the tilt of the side 
legs effects lowering of the chair as a whole leading to 
lowering of its center of gravity. This ensures that the 
chair of the invention is maintained in a stable condition 
regardless of whether the same is in its normal position or 
in its rest position. 

While the invention has been described in conjunction 
with one embodiment thereof it is to be understood that 
various changes in construction and arrangement of the 
parts may be made without departing from the spirit and 
scope of the invention. 
What I claim is: 
1. In a backed armchair of the tilting type, the com 

bination of stationary base means, a first horizontal trans 
verse shaft rotatably mounted on said stationary base 
means, a pair of side leg members rigidly secured to said 
first rotatable shaft at both ends respectively, a second 
horizontal transverse shaft rigidly secured at both ends to 
said pair of side leg members, longitudinal beam means 
pivotably mounted on said second transverse shaft, and 
adapted to support a seat unit of the armchair, support 
means pivotably connected to said longitudinal beam 
means and adapted to support a back rest unit of the 
armchair, a pair of sprocket wheels rigidly connected to 
said stationary base Ineans and said longitudinal beam 
means respectively, an endless chain operatively coupling 
Said pair of sprocket wheels, a third horizontal transverse 
shaft rotatably supported at both ends on said pair of side 
leg members and operatively coupled to said longitudi 
nal beam means, an electric reversible motor coupled to 
said third shaft for driving said third transverse shaft, 
control rod means connected to said support means for 
the back rest unit, said control rod means extending be 
low Said longitudinal beam means and having its free 
end portion slidably engaging said third transverse shaft, 
and control means coupled to said motor for controlling 
said electric reversible motor to effect pivotal movement 
of said longitudinal beam means, whereby the armchair 
can be displaced from its normal position in which the 
back rest unit is substantially upright with respect to 
the seat unit to its rest position in which the armchair is 
tilted rearwardly with an angle between the seat unit and 
the back rest unit greater than a right angle and vice 
WCSa. 

2. in a backed armchair of the tilting type, the com 
bination of stationary base means, a first horizontal trans 
verse shaft rotatably mounted on said stationary base 
means, a pair of side leg members adjustably mounted on 
said first rotatable shaft at both ends respectively and ad 
justable in a direction transverse to the axis of said first 
shaft, means for adjusting the vertical position of said 
pair of side leg members relative to said first shaft, a 
Second horizontal transverse shaft rigidly secured at both 
ends to said pair of side leg members, longitudinal beam 
means pivotably mounted on said second transverse shaft, 
and adapted to support a seat unit of the armchair, sup 
port means pivotably connected to said longitudinal beam 
means and adapted to support a back rest unit of the 
armchair, a pair of sprocket wheels rigidly connected to 
said stationary base means and said longitudinal beam 
means respectively, an endless chain operatively coupling 
Said pair of sprocket wheels, a third horizontal transverse 
shaft rotatably supported at both ends on said pair of 
side leg members and operatively coupled to said longi 
tudinal beam means, an electric reversible motor coupled 
to said third shaft for driving said third transverse shaft, 
control rod means connected to said support means for 
the back rest unit, said control rod means extending be 
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low said longitudinal beam means and having its free 
end portion slidably engaging said third transverse shaft, 
and control means coupled to said motor for controlling 
said electric reversible motor to effect pivotal movement 
of said longitudinal beam means, whereby the armchair 
can be displaced from its normal position in which the 
back rest unit is substantially upright with respect to the 
seat unit to its rest position in which the armchair is tilted 
rearwardly with an angle between the seat unit and the 
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