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ABSTRACT OF THE DISCLOSURE 
A chair tilting mechanism comprising a base portion, 

a seat portion, a back-rest portion pivotally connected to 
the base portion, an elongated leaf spring mounted trans 
versely of the pivot axis between the base and back-rest 
portions to resist pivotal movement therebetween; a ten 
sion adjustment device connecting the forward end of the 
leaf spring to the base portion, the rearward end of the 
leaf spring engaging the back-rest portion; an abutment 
pivotally mounted on the base portion engaging the leaf 
spring substantially at the center thereof to effect bowing 
of the leaf spring. 

-ass-w- 

This invention concerns a chair tilting mechanism. 
The principal object of the invention is the provision 

of an improved chair tilting mechanism which is robust 
and occupies less vertical space and may thus be housed 
conveniently beneath the seat portion of the chair. 

Such chair tilting mechanisms have theretofore com 
prised structures employing a leaf spring having a free 
end and about whose other end the spring bends to pro 
vide the necessary resilience for the structure. 
The improved chair tilting mechanism of the present 

invention differs in structure and action from such leaf 
spring structures as have heretofore been known in that 
the resiliency of the mechanism is produced by bowing 
the leaf spring at its center. Thus either end of the spring 
is completely free and so there is less tendency for the 
spring to fracture and the mechanism occupies less vertical 
space. 

According to the present invention there is provided a 
chair tilting mechanism comprising a base portion, a seat 
portion, a back-rest portion, means connected to the back 
rest portion, means pivotally connecting the back-rest por 
tion to the base portion, an elongated leaf spring mounted 
transversely of the pivot axis between the base and back 
rest portions and adapted to resist pivotal movement 
therebetween, a tension adjustment device for varying the 
residual tension in the spring, the forward end of the leaf 
spring being connected to the base portion by way of the 
tension adjustment device, the rearward end of the leaf 
spring engaging the means connected to the back-rest por- . 
tion, and an abutment pivotally mounted on the base por 
tion which engage the leaf spring substantially at the 
center thereof to effect bowing of the leaf spring. 
The seat portion and back-rest portion may be pivotally 

connected as a unit to the base portion. 
Alternatively the seat and back-rest portions may be 

pivotally connected to the base portion in such a way as 
to permit the back-rest portion to be pivoted with respect 
to the base portion to a greater extent than the seat portion. 
Thus the locus of movement of the back-rest portion may 
have a smaller radius than that of the locus of movement 
of the seat portion. 
The base portion may comprise a cradle which is rotat 

ably mounted on a pillar. The back-rest portion is prefer 
ably pivotally connected to the cradle about an axis dis 
posed to the rear of the pillar. 
The seat portion may be pivotally connected to the 
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cradle forwardly of the pillar and is connected by linkage 
means to the back-rest portion. 
The invention is illustrated; namely by way of example, 

in the accompanying drawings, in which: 
FIGURE 1 is a part-sectional elevation of a chair ac 

cording to the present invention, 
FIGURE 2 is a part-sectional elevation of part of the 

chair shown in FIGURE 1, 
FIGURE 3 is a part-sectional elevation of a modified 

form of chair according to the present invention, 
FIGURE 4 is a view similar to FIGURE 3 with the 

components in a different relative position, and 
FIGURE 5 is a part cut-away perspective view of part 

of the chair shown in FIGURES3 and 4. 
In FIGURE 1 there is shown an office chair 10 com 

prising a seat portion 11 and a back-seat portion 12 at 
tached to the seat portion 1. The seat portion 11 is pro 
vided, on its underside and somewhat to the rear of the 
centre thereof, with brackets 13. The brackets 13 are 
pivoted by a common pivot 14 to a cradle 15 which is 
rotatably mounted on the central stem 16 of a pillar type 
base for the chair, the cradle 15 and stem 16 forming the 
base portion of a tilting mechanism permitting tilting of 
the back-rest 12. As will be seen, the pivot 14 is disposed 
Somewhat to the rear of the stem 6. Attached to an ex 
tension arm 7 of the cradle is a tension adjustment device 
18, shown in more detail in FIGURE 2, which cooperates 
With the forward end 19 of a laminated leaf spring 20. 
The leaf spring 20 is elongate, the forward end 19 of the 
leaf Spring 20 being adjacent a pivot pin 21 at the extreme 
forward end of cradle 15, while the rearward end 22 of 
the leaf spring 20 engages a pivot pin 23 adjacent the rear 
of the Seat portion it. The leaf spring 20 is thus mounted 
transversely of the pivot 14 which forms the pivot axis 
between the back-rest portion 12 and the cradle 15. The 
pivot pin 23 is attached to bosses 24 on the underside of 
the seat portion 1 adjacent its rear end. 
An abutment 25, which is pivoted to the cradle 15 on a 

pivot 26, bears against the underside of the leaf spring 20 
adjacent its centre between the ends 19, 22 to effect bow 
ing of the leaf spring 20. 

It will be appreciated that, when not in use, the leaf 
Spring 20 will be almost linear with the seat portion 11 

, positioned substantially horizontally. In use, however, the 
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Seat portion 11 and back-rest portion 12 will tilt rear 
Wardly about the pivot 14 to the position shown, for 
example, in FIGURE 1, and will effect flexing of the leaf 
Spring 20 by engagement between the pivot 23 and the 
rearward end 22 of the leaf spring 20. The leaf spring 20 
Will bow in the manner shown, since it is effectively fixed 
With respect to the cradle 15, due to tension adjustment 
device 18 or, if device 18 is slack, due to pivot pin 21, 
and the abutment 25 will resist movement of the leaf 
Spring 20, but will permit bowing thereof, such that the 
tensioning of the leaf spring 20 will resist the tilting action 
of the chair. It will be appreciated that the back-rest 
portion 2 will tilt with the seat portion 11 and to the 
Same extent. 

Referring now to FIGURE 2, the tension adjustment 
device 18 is shown in more detail. It will be seen that the 
forward end 19 of the leaf spring 20 is provided with a 
central aperture 27 within which there is disposed a screw 
threaded bolt 28, the head 29 of which is too large to 
pass through the aperture 27 and thus rests on the upper 
Surface of the leaf spring 20. The screw threaded bolt 28 
passes through an aperture 30 in the arm 17 and is pro 
vided on the underside of the arm 17 with a nut 31 
having an axial projection 32 which engages the under 
surface of the arm 17, so that rotation of the nut 31 adjusts 
the position of the head 29 of the bolt 28. Thus by rotat 
ing the nut 31, the head 29 of the bolt 28 can be moved 
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vertically so as to draw the end 19 of the leaf spring 20 
into the broken-line position indicated at 9' to thereby 
pre-tension the leaf spring 20 so that it provides greater 
resistance to tilting action of the chair. Thus the tension 
in the leaf spring 20 can be adjusted to suit the weight of 
the person using the chair. When the tension adjustment 
device 18 is very slack, the pivot pin 21 provides the 
restraining force on the upper side of the end 19 of the 
leaf spring 20 during tilting of the chair. At other times, 
the head 29 provides the restraining force. 

Referring now to the embodiment shown in FIGURES 
3 to 5, there is shown a somewhat modified and preferred 
form of chair which provides a tilting action similar to 
that provided by the arrangement of FIGURE 1, but also 
provides for relative movement between the back-rest and 
seat portions. In view of the similarity between the con 
struction of FIGURES 3 to 5 and that of FIGURES 1 
and 2, similar components have been allocated similar 
reference numerals with the addition of the reference 
letter a. 

Referring to FIGURES 3 to 5, it will be seen that seat 
portion 1a is pivoted to cradle 5a at 2a and not at 
14a, and thus is pivoted thereto forwardly of the stem 16. 
Back-rest 12a is connected at 34 to two integral arms 35, 
36 which are disposed on opposite sides of cradle 15a and 
are pivoted thereto by the pivot 14a. Arms 35, 36 are 
pivoted intermediate the ends thereof to links 40, 41 re 
spectively which in turn are pivoted to the seat portion 
1a at opposite ends of the pivot 23a. Thus the rearward 

end of the leaf spring 20a controls the position of the 
back-rest portion 12a by engaging the pivot 23a which is 
connected to the back-rest portion 12a by the links 40, 42 
and the arms 35, 36. 

It will be appreciated that the back-rest portion 12a is 
adapted to pivot about pivot 14a and, as clearly indicated 
in FIGURE 3, the arc x which defines the locus of move 
ment of the back-rest portion 12a has a smaller radius 
than the arc y which defines the locus of the movement 
of the seat portion 11a. Thus, upon pivotal movement of 
seat portion 11a from the position indicated in FIGURE 3, 
to the position indicated in FIGURE 4, a pivotal move 
ment of the seat portion a through an angle a will result 
in pivotal movement of the back-rest 12a through an angle 
ox--f3, where 3 is the angle between the seat portion 1 a 
and the arms 35, 36. 
The use of an elongate resilient leaf spring 20 in the 

tilting mechanism allows the latter to be made very com 
pact so as to save height. 

Although shown as a multi-leaf spring, the leaf spring 
20 can, of course, be a single leaf. It will be appreciated 
that, in the embodiments of both FIGURES 1 and 2 and 
FIGURES 3 to 5, the forward end 19 of the leaf spring 
will be acted upon by the pivot pin 21 (or 21a) when 
the tension adjustment device 18, 18a is slackened off, but, 
whether the pivot pin 21, 21a or tension adjustment device 
18, 18a acts on the end 19 of the spring, the end 19 of the 
spring can still be considered as being fixed relative to 
the cradle 15 of the base portion of the seat. 

In the particular embodiments described above, the seat 
portion 11, or 11a and the back-rest portion 12 or 2a 

5 

10 

40 

45 

50 

55 

60 

4. 
are upholstered. It will, however, be appreciated that the 
terms "seat portion' and "back-rest portion' can refer, 
and are intended to include within their scope, the frames 
only for the seat and back-rest, i.e. as shown in FIGURE 
4. The frame for the seat portion, moreover, may be re 
movable without such removal affecting the operating of 
the tilting mechanism. 

I claim: 
1. A chair tilting mechanism comprising a base por 

tion, a seat portion, a back-rest portion, means connected 
to the back-rest portion, means pivotally connecting the 
back-rest portion to the base portion, an elongated leaf 
spring mounted transversely of the pivot axis between 
the base and back-rest portions and adapted to resist 
pivotal movement therebetween, a tension adjustment 
device for varying the residual tension in the spring, the 
forward end of the leaf spring being connected to the base 
portion by way of the tension adjustment device, the rear 
ward end of the leaf spring engaging the means connected 
to the back-rest portion, and an abutment pivotally mount 
ed on the base portion which engages the leaf spring Sub 
stantially at the center thereof to effect bowing of the 
leaf spring. 

2. A mechanism as claimed in claim 1 in which the 
seat portion and back-rest portion are pivotally connected 
as a unit to the base portion. 

3. A mechanism as claimed in claim 1 in which the 
seat and back-rest portions are both pivotally connected 
to the base portion to permit the back-rest to be pivoted 
with respect to the base portion to a greater extent than 
the seat portion. 

4. A mechanism as claimed in claim 3 in which the 
locus of movement of the back-rest portion has a smaller 
radius than that of the locus of movement of the seat 
portion. 

5. A mechanism as claimed in claim 3 in which the 
base portion comprises a cradle which is rotatably mount 
ed on a pillar. 

6. A mechanism as claimed in claim 5 in which the 
back-rest portion is pivotally connected to the cradle about 
an axis disposed to the rear of the pillar. 

7. A mechanism as claimed in claim 5 in which the 
seat portion is pivotally connected to the cradle forwardly 
of the pillar and is connected by linkage means to the 
back-rest portion. 
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