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(57) Abstract

A rectangular frame for
supporting a mattress has side
rails (9) formed of rail sections
(10, 12, 14, 16) which are pivo-
tally interconnected to permit
them to move between a folded
seating position and an un-
folded sleeping position. When
in the sleeping position, the side
rail portions which project for-
wardly of the furniture frame
are-supported on a forward sup-
port leg (18) and a center support leg (20). The forward support leg is connected to the side rail by the same pivot (26)
which interconnects two of the rail sections (14, 16). When a first rail section (16) at the forward end of the said rail is pi-
voted upwardly, a linkage moves the forward suppport leg toward the first rail section, and this linkage also produces up-
ward pivotal movement of a second rail section (14) relative to a third rail section (12). The center leg (20) is moved to a
partially raised position in response to pivotal movement between the second and third rail sections (12, 14), and it is
moved to a fully raised position when a fourth rail section (10) at the rear end of the side rail moves from a generally horiz-
ontal position to a generally vertical position. The fourth rail section (10) is the back rail section, and it is one element of a
four bar linkage which also includes a stationary mounting rail (68) and two back support links (60, 62). The back support
links support the back rail section on the mounting rail, and these support links are arranged to provide a control which
moves the back rail section translationally and inclinationally from its generally horizontal sleeping position to its general-
ly vertical, rearwardly pitched, seating position. To assist a user when lifting the mechanism and mattress from its folded
seating position, a lift lever (84) is pivotally connected to the mounting rail (68). A tension spring is connected to the upper
end of the lift lever. A pivoted support link (76) supports the side rail on the mounting bar, and this support link is con-
nected to one end of the lift lever (84) so that the spring assists in raising the support link when the mechanism is raised.
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MECHANISM FOR A SOFA SLEEPER
Background of the Invention

This invention relates to a mechanism of the type
used in sofa sleepers wherein a foldable rectangular frame
supports a deck which, in turn, supports the mattress. The
opposed side rails of the frame are formed of sections which
are pivotally interconnected to permit the folding of the
frame.

Existing mechanisms of this nature, although
generally satisfactory, often have shortcomings. For
example, they may be formed of an excessive number of parts
so that they are difficult to manufacture and therefore
expensive. The mechanisms may be such that it is
necessary-to use a mattress which is shorter than standard
length, and/or to use a sofa frame which has an excessive
depth measured from its front to its rear. As a result
of some folding arrangements and travel linkages, the
seats of some sofa sleepers are higher than the seats of
conventional sofas. Also, most mechanisms require the
sofa frame to have an appearance which is somewhat
different from that of a conventional sofa, in the
respect that the backframe of the furniture frame is
vertical rather than being rearwardly pitched. Another
problem is that many sofa sleepers extend an excessive
distance into the room from the furniture frame when they
are in their unfolded sleeping positionms.

One object of the present invention is to
provide a sofa sleeper mechanism which is uncomplicated,
utilizes relatively few parts, and has a substantial
strength relative to its weight,

Another object of the invention is to provide a sofa
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sleeper with the appearance of a conventional sofa with respect
to its height, depth, and the angulation of its back frame.

A further object of the invention is to provide a
sofa sleeper mechanism which is operable with less floor
clearance than is required in many sofa sleeper units, thereby
making it possible to store the unit at a lower height.

Still another object is to provide a mechanism which
minimizés the distance which the mattress extends into a room
when the mechanism is in its unfolded sleeping position. This
conserves floor space, and it also reduces the dependence of
the mechanism on external legs for support of the mattress

frame.

Persons familiar with the field of the invention will
realize that there are additional attributes, and these will

be evident from a study of the accompanying specification.
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Summarv

Various features of this inven:ion are applicable,
inter alia, to a mechanism wherein a side rail is formed of
rail sections which are pivotally connected in end-to-end
relation to permit them to move between a folded seating
position and an unfolded sleeping position. Typically, the
sections of the side rail are a front rail section, a short
center rail section, a long center rail section and a back
rail section. When the mechanism is in its sleeping position,
the sections of the side rail are generally aligned and
harizontal; and, when the mechanism is in its folded seating
position,the back rail in upstanding but rearwardly pitched,
and the mattress is folded in a cavity formed by the front
rail section, the short center rail section, and the long
center rail section. In the folded position, the short center
rail section is generally vertical, and the front rail section
and long center rail section are generally horizontal.

According to one feature of the invention, a leg -
support lever is pivotally connected to the long center rail,
and a center leg is pivotally connected to the leg support
lever. Means are provided for moving the center leg from
a floor-engaging position to a partially raised position in
response to pivotal movement of the short center rail relative
to the long center rail. Additionally, means are provided for
moving the center leg to a fully raised position in response

to movement of the back rail from its generally horizontal
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position to its generally vertical position. Stated more
broadly, the leg is connected to one rail section, first

means are operable to lift the leg from a floor engaging
position to a partially raised position in response to pivotal
movement between said one rail section and the rail section
which is forwardly thereof, and second means are operable

to lift the leg to a fully raised position in response to
pivotal movement between said one rail section and the rail

section which is rearwardly thereof.

Another feature of the invention relates to the
support of the back rail section. According to this feature,
the lower ends of two back support links are pivotally
connected to a mounting rail which is mounted on the furniture
frame. The back support links have different effective lengths
and they are positioned so that their pivotal movement moves
the back rail tramslationally and inclinationally to its
generally vertical seating position.

The forward and rear back support links have their
upper ends pivotally connected to the back rail at forward
and rear control points. The rear support link is oriented
ta move the rear control point in an upward arcuate path in
response to rearward movement of the back rail sectionm,
whereas the orientation of the forward support link is such
thhat the forward control point moves in a downward direction
in response to rearward movement of the back rail section.
When the back rail is in its generally vertical position, the

forward control point is lower than the rear control point.
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The mechanism is preferably provided with a front
support leg which contacts the floor when the mechanism is
in its sleeping position. In one respect, the invention
involves the linkage which actuates this support leg. This
linkage is operable in response to upward pivotal movement of
a first rail section to move the leg toward the first rail
section and to produce upward pivotal movement of a second
rail section relative to a third rail section. The linkage
has a first link with one end slidably connected to the first
rail section and another end pivotally connected to the front
support leg, and a control lever pivotally mounted on the
second rail section and having two lever arms connected

- respectively to one end of the first link and to a second
link. The second link is also connected to the third rail
section.

Another feature of the disclosed mechanism is a
support leg, preferably the forward leg, pivotally connected
to the side rail by the same pivot that interconnects two
sections of the side rail.

In another respect, the invention involves the portion
of the mechanism associated with a lift spring which assists
a user in the initial lifting of the mattress from its folded
seating position. A mounting rail on the furniture frame
carries a lever which has an upwardly extending upper arm and
a downwardly extending lower arm. The lower arm of this lever
is connected to a support link which supports the side rail
on the mounting rail, whereas the upper arm of the lever is
connected to a tension spring which extends rearwardly there-

from. The spring produces pivotal movement of the lever,
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thereby assisting in the movement of the support arm to a
raised position.

Furthermore, the mechanism has a number of signi-
ficant ancillary features which are illustrated in the drawings,
described in the detailed description, and recited in the
dependent claims. These features will be evident to persons

familiar with furniture mechanisms.
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Brief Description of the Drawings

Fig. 1 is a diagrammatic view of a sofa sleeper which
utilizes the improved mechanism of the invention, wherein the
mechanism is in its generally horizontal unfolded sleeping

position.

Fig. 2 is a view similar to Fig. 1, but showing the

mechanism in its partially folded position.

Fig. 3 is a view similar to Figs. 1 and 2 but showing

the mechanism in its fully folded seating position.

Fig. 4 is a detailed drawing of the mechanism when in

its folded seating position.

Fig. 5 is a detailed partially broken plan view of the

mechanism when in its unfolded sleeping position.

Fig. 6 is a detailed partially broken side view of the
mechanism when in its unfolded sleeping position. This drawing
also shows in dot-dash lines the positions of certain elements
of the mechanism when they are in a partially folded position
corresponding to the position illustrated diagrammatically in

Fig. 2.
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Description of a Preferred
Embodiment

This invention is suitable for sofa sleepers
where a mattress is supported on a wire link deck which
is connected by helical springs to a foldable rectangular
frame.

The mechanism shown in detail in Figs. 4, 5
and 6 is attached to the left side frame of an upholstered
safa frame, and it includes one foldable side rail of
the foldable rectangular frame. A similar but mirror
image version of this mechanism is attached to the
right side frame of the sofa. The side rails of these
two mechanisms are connected together by transverse head
and foot rails to form the rectangular support frame for
the mattress deck.

Fig. 1 shows in diagrammatic form an upholstered
sofa frame 2 which includes a front rail 4, a back frame
5 and two side frames, one of which is shown at 8. There
is no breast rail, so the back cavity of the sofa frame
is open in a forward direction. The mattress supporting
mechanism has a side rail 9 formed of a plurality of rail
sections which are pivotally interconnected in end-to-end
relationship to permit them to move between a lower folded
seating position shown in Fig. 3 and an unfolded sleeping
position where they are generally aligned and horizontal
as shown in Fig. 1. These side rail sections comprise a
back rail 10, a long center rail 12 pivotally connected
to the forward end of the back rail, a short center rail
14 pivotally connected to the forward end of the long
center rail, and a front rail 16 pivotally connected to
the forward end of the short center rail. When the
mechanism is in the seating position, the back rail 10
and short center rail 14 are generally vertical, and the
front rail 16 and the long center rail 12 are generally



WO 87/04056 PCT/US85/02580

-9 -

horizontal. 1In this position, the front rail 16 lies above
the long center rail 12 to form a cavity for holding
portions of a mattress folded therewithin. The back rail,
when in the generally vertical position, is preferably
pitched rearwardly about 15° to 30° from a true vertical
orientation to give the forward and rear surfaces of the
sofa back an angulation which resembles that of a
conventional sofa,

When the mechanism is in the sleeping position
shown in Fig. 1, the side rail is supported by a front
leg 18, a center leg 20 and the side frame sections 8§ of
the sofa frame 2. The exertion of a lifting force on the
front of the side rail 9 will move the mechanism to the
partially folded condition shown in Fig. 2. At this position
the front support leg 18 is fully raised and stored, and
the center support leg 20 is in a partially raised position.
Finally, rearward movement of the side rail causes its
back section 10 to move to the upstanding, rearwardly
pitched position shown in Fig. 3, while the cavity formed
by the mattress-encleosing side rail sections 12, 14 and
16 moves rearwardly and is lowered into the space between
the side frame sections 8 of the sofa frame 2. At this
point, loose seat cushions and back cushions may be placed
in the positions shown at 22 and 24 in Fig. 4,

The details of the mechanism are shown best in
Figs. 4, 5 and 6, where the pivots which connect the side
rail sections are designated 26, 28 and 30. The pivot
26 serves the dual functions of interconnecting the
rail sections 14 and 16, and connecting the front
leg 18 to the side rail 9, thereby simplifying
the mechanism and reducing the number of
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parts required. Figs. 5 and 6 also show the transverse head
rail 31 and the transverse foot rail 33 which are connected

to the front and rear ends of the side rails to form the

frame of the mattress support deck.

Cavity Control and Front Leg Lift Linkage

The mechanism for controlling the relative pivotal
movement between the rail sections 12, 14 and 16 includes a
lever 32 and a link 34', which is an arm of a lever 34. The
lever 32 is pivotally connected at 36 to the short center rail
14. The forward arm 32' of lever 32 carries a pivot 38 which
is slidably received in an elongated slot 40 in the front rail
16. The rear arm 32“ of lever 32 is pivotally connected at
42 to the‘link 34' which is mounted on the rail section 12 by
a:pivot 43. The lengths and orientations of these members are
such that upward movement of the forward end of the front rail
section 16 will cause the lever 32 to rotate in a clockwise
direction. The elevation of lever 32 will, acting through
pivot 36, lift the short center rail 14 to the vertical
orientation shown in Fig. 2 and shown in broken lines in
Fig. 6.

As the front rail section 16 is being lifted and the
lever 32 pivots in a clockwise direction, the pivot 38
slides forwardly in the elongated slot 40 in the front rail.
This movement also causes the front leg link 44 to slide

forwardly, thereby raising the front leg 18 by moving it about



WO 87/04056 PCT/US85/02580

- 11 -
the pivot 26. When the pivot 38 reaches the forward end of
the slot, the rail section 16 arrives and stops at the position
shown in broken lines in Fig. 6. The leg 18 is then at its
fully raised position.

From the foregoing, it will be appreciated that the
mechanism has a linkage which is operable in response to upward
pivotal movement of a first rail section 16 to move the
suppert leg 18 toward the rail section 16 and to produce
upward pivotal movement of a second rail section 14 relative
ta a third rail section 12. This linkage includes a first
link 44 which has one end slidably connected to the rail
section 16 and another end pivotally connected to the front
support leg 18. A control lever 32 is pivotally mounted on
the second rail 14 and has one arm 32" connected to a link
34" and another arm 32' connected to the end of the first link
44. The second link 34' is connected to the third rail section

12.

Center Leg Control Linkage

One feature of this mechanism is that the center leg
20 moves from its supportive floor-engaging position shown in
Fig. 6 to a partially raised position in response to pivotal
movement between the rail section 12 and the rail section 14
which is immediately forward thereof. During a subsequent
phase of the folding sequence, the leg 20 is moved to its
fully raised position in response to pivotal movement between

the rail section 12 and the rail section 10 which is rearwardly
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As shown in Fig. 6, the center leg 20 is connected
at 46 to the rail section 12 by an arm 48' of a lever 48. The
mechanism for raising the leg 20 from its floor-engaging |
position to its partially raised position includes the lever
34, a link 50 which connects the leg 20 to the arm 34" of
lever 34, and the arm 32" which provides a link connecting the
arm 34' of lever 34 to the rail section l4. When the rail
section 14 swings upwardly on pin 28 relative to the rail
section 12, the link 32" moves the lever 34 in a clockwise
direction about its pivot 43. This movement causes the arm
34" of lever 34 to move feorwardly so the link 50 lifts the
center leg 20 to its partially raised position.

The mechanism which moves the center leg 20 to its
fully raised position includes the lever 48 and a link 52.
The lever 48 is pivoted at 54 to the rail section 12. This
Iever has one arm 48' connected by pivot 46 to the upper end
of the center leg 20, and another arm 48" connected at 56 to
the rear end of a link 52. The forward end of the link 32 is
pivotally connected at 58 to the back rail section 10, i.e.
the rail section which lies rearwardly of the rail section 12
an which the center leg 20 is mounted. When the mechanism
moves from the position shown in Fig. 2 to the position shown
in Fig. 3, the pivotal movement between the rail sections 10
and 12 causes the link 52 to act as a retractor link which
rotates the lever 48 in a counterclockwise direction. The
leg-supporting pivot 46 thus swings forwardly and upwardly

toward the rail section 12 until it reaches its retracted
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position which is generally parallel to the rail section 12.
The leg 20 then occupies a fully raised position which is
substantially horizontal and generally parallel to the rail
section 12 as shown in Fig.4 .
The lever arm 48" and the link 52 also serve as
control links which control the pivotal movement between the

rail sections 10 and 12.

Back Rail Control Linkage

The back rail section is supported by a pair of
links 60 and 62. These links are arranged to permit movement
of the back rail section 10 from the generally horizontal
position shown in Figs. 1 and 6 to the position of Fig. &
where it is generally vertical, upstanding and rearwardly
pitched. This movement occurs in response to rearward movement
of the back rail section.

The lower ends of the back support links 60 and 62
are connected by pivots 64 and 66 to a mounting rail 68 which,
in turn, is rigidly attached to the furniture frame, preferably
by fasteners which extend through the open ended slots 70.
The upper ends of the links 60 and 62 are comnected to the
back rail 10 by pivots 72 and 74 which define two control
points for the back rail movement. The pivot 72 is comnnected
to aﬁ inverted V-shaped piece 10' which is rigidly affixed
to the back rail 10 and is regarded as part of the back rail

10 for all practical purposes.
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It will be recognized that the four rigid elements
10, 60, 62 and 68 associated with the pivots 64, 66, 72 and
74 form a four bar linkage which controls the movement of
the back rail 10 relative to the furniture frame. In Fig. 6,
the disposition of this linkage is such that the rearward
pivotal movement of the links 60 and 62 will move the back rail
10 translationally and inclinationally from its general
horizontal sleeping position to its generally vertical seating
position. As previously mentioned, this generally vertical
position is preferably pitched rearwardly about 15° to 30°
sa that the forward and rear surfaces of the sofa back may
have an angulation similar to that of a conventional sofa.
The rear link 62 is oriented so that the rear control point 74
will move in an upward arcuate path in response to rearward
movement of the back rail section 10. The orientation of the
forward support link 60 is such that rearward movement of
the back rail section 10 will result in movement of the forward
control point 72 in a downward arcuate path. At the conclusion
of its rearward movement, the back rail section 10 will be in
its generally vertical position, and the forward control point
72 will be lower than the rear control point 74,
As can been seen in Fig. 6, the forward support link
60 has a greater effective length than the rear support link
62, The effective length is the straight line distance
from pivot to pivot. The forward pivot axis 64 is forward of
and lower than the pivot axis 66 of the rear link 62. When
the back rail secticn 10 is in the generally horizontal position

shown in Fig. 6, the forward support link 60 has a greater
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effective inclination than the rear link 62, i.e.

a line through pivots 64 and 72 lies at a greater angle
from the horizontal than a line through the pivots 66 and
74. However, when the back rail section is in its
upstanding orientation shown in Fig. 4, the rear support
link 62 has the greater effective inclinationm.

As to the locations of the control points of the
four bar linkage, the forward control point 72 is higher
than and forward of the rear control point 74 when the
back rail section is in its generally horizontal position.

To provide supplemental support to the side rail
when the mechanism is in the sleeping position, there is
a third support link 76 for supporting the rail sections
10 and 12. This link is located forwardly of the forward
support link 60. Its lower end is pivotally connected
to the mounting rail 68 at 78, and its upper end is
pivotally connected to the rail section 10 by pivot 80
and the previously-described control link 52. A foot
82 is located on the lower end of the link 76 to
engage the floor and provide support to the unit when
it is in the position shown in Fig. 4.

Lift Mechanism

The apparatus is provided with a lifting mechanism
which is of assistance when raising the unit from the
seating position shown in Fig. 4. This particular
mechanism is desirable because, in contrast to other
spring-assisted lifting mechanisms, it requires a
smaller spring, it applies the force generated
by the spring at an optimum angle and location, and
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it permits the spring to be located a substantial distance
above the floor where it cannot be seen from the side of the
sofa. |

The lifting mechanism is illustrated best in Fig. 6
where it will be seen that it includes a lever 84 which is
pivotally supported on the mounting rail 68 at 85. The upper
arm. 84' of the lever is pfovided with an eye 86 for receiving
one end of a tension spring. The spring extends rearwardly
from the eye 86 to a stationary eye 88 on the mounting rail.
The lower arm 84" of the lever is connectedrby a compression
link 90 to the support link 76, whereby the lifting mechanism
will transmit lifting forces from a spring to the support
ligk via the lever 84, The disposition of the lever 84 is
such that its lower arm extends rearwardly,from the pivot when
the support 1ink.76 is in the lowered position shown in Fig.
4; however, when the support link 76 is in the raised position
of Fig. 6, the lower arm of the lever extends forwardly from

the pivot.
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The furniture frame is upholstered in a conventional

manner. However, since portions of the mattress may be exposed
because the sofa frame 2 does not have a breast rail, the
exposed portions of the mattress may be provided with a slip
cover or may be self decked with a coordinated upholstery
fabric. The pillows 24 may be loose, or they may be semi-
attached to the top of the backframe 5 by a fabric hinge which
permits them to be folded up and out of the way.

Persons familiar with the art will realize that the
invention may take many forms other than the preferred embodi-
ment disclosed herein. For example, the mechanism may be
used in connection with a chair or love seat rather than a
full width sofa. The mechanism may be modified in many respects
toc embody one or more of the desirable features described
above. Therefore, it is emphasized that the invention is
not limited solely to the disclosed embodiment, but is
embracing of a variety of mechanism which fall within the

spirit of the following claims,
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CLAIMS:
1. A mechanism for supporting a mattress in an
. article of furniture such as a sofa sleeper, said mechanism
comprising:

a back rail, a long center rail pivotally connected
to the forward end of the back rail, a short center rail
pivotally connected to the forward end of the long center
rail, and a front rail pivotally connected to the forward
end of the short center rail,

said rails being pivotally movable from a sleeping
position where they are generally aligned and horizontal
to a seating position where said back rail and said short
center rail are generally vertical and said front rail
and said long rail center rail are generally horizontal,
said front rail when in the seating position lying above
the long center rail to form a cavity for holding portions
of a mattress folded therewithin,

said mechanism being arranged so that movement
of the rails, from the sleeping position to the seating
position occurs in first and second phases and includes a
stable intermediate position where the back rail and
long center rail occupy the positions they had in the
sleeping position ari the front rail lies above and is
generally horizontal and parallel to the long center rail,
said first phase of movement including pivotal movement
of the front rail and the short center rail while the
long center rail and back rail are stationary, said second
phase of movement including pivotal movement of the back
rail relative to the long center rail while the front rail
and short center rail remain stationary with respect to
‘the long center rail,

a leg support lever pivotally connected to said
long center rail, a center leg pivotally connected to said
leg support lever, said center leg being movable from a
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lower floor-engaging position to a partially raised position
and to a fully raised position,

means for moving said center leg to its partially
raised position during said first phase in respomse to
pivotal movement of said short center rail relative to said
long center rail, and means for moving said center leg to
its fully raised position during said second phase in
response to movement of said back rail from its generally
horizontal position to its generally vertical position.

2. A mechanism for supporting a mattress in an
article of furniture such as a sofa sleeper, said mechanism
comprising:

a side rail formed of a plurality of rail sections
which are pivotally interconnected in end-to-end relationship
to permit movement between a folded seating position and an
unfolded sleeping position,

a leg connected to one rail section, said leg
being in a floor-engaging position when the mechanism is
in its unfolded sleeping position,

said mechanism being arranged so that movement of
the rail sections from the unfolded sleeping position to the
folded seating position occurs in first and second phases and
includes a stable intermediate position where said one rail
section and the rail section which is rearwardly thereof
occupy the positions they had in the sleeping position and
a rail section which is located forwardly of said one rail
section and lies above and is generally horizontal and
parallel to said one rail section, said first phase of
movement including pivotal movement of said rail section
which is located forwardly of said one rail section while
said one rail section and the rail section which is rearwardly
thereof are stationary, said second phase of movement
including pivotal movement between said ome rail section
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and the rail section which is rearwardly thereof without
any pivotal movement between the one rail section and the
rail section which is forwardly thereof,

first means for lifting said leg to a partially
raised position in reéponse to pivotal movement between
said one rail section and the rail section which is
forwardly thereof during said first phase of movement,
and second means for lifting the leg to a fully raised
position in response to pivotal movement between said one
rail section and the rail section which is rearwardly
thereof during said second phase of movement.

3. A mechanism according to claim 2 wherein

the first means includes a first lever which is pivotally
mounted on said one rail section, said lever having a first
arm and a second arm, a first link connecting said first
arm of the first lever to said support leg, and a second
link which connects said second arm of the first lever to
the rail section located forwardly of one rail section;
and _

7 the second means includes a second lever which is
pivotally mounted on said one rail section, said second lever
having a first arm and a second arm, said first arm of the
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second lever connecting said support leg to said one rail
section, and a link connecting said second arm of the second

lever to the rail section located rearwardly of said one rail

section.

4, A mechanism according to claim 2 wherein the
first means includes a lever which is pivotally mounted on said
one side rail section, said lever haviug a first arm and a
second arm, a first link connecting said first arm to said support
leg, and a second link which connects said second arm to the

rail section located forwardly of said one rail sectiom.

5. A mechanism according to claim 4 wherein said
second link and said second arm comprise means for controlling
the pivotal movement between said one rail section and the

rail section which is located forwardly thereof.

6. A mechanism according to claim 2 wherein the
gecond means includes a lever which is pivotally mounted on
said one rail section, said lever having a first arm and a
second arm, said first arm connecting said support leg to said
ane rail section, and a link connecting said second arm to

the rail section located rearwardly of said one rail section.

7. A mechanism according to claim 6 having a support
link with a pivoted lower end and an upper end pivotally
connected to the link which is connected to the second arm of

the lever,
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8. A mechanism according to claim 7 wherein said

second arm of the lever and the link connected thereto comprise
means for controlling the pivotal movement between said one

rail section and the rail section which is located rearwardly

thereof.

9. A mechanism for supporting a mattress in an
article of furniture such as a sofa sleeper, said mechanism
comprising:

a back rail, a long center rail pivotally connected
to the forward end of the back rail, a short center rail pivotally
connected to the forward end of the long center rail, and a
front rail pivotally connected to the forward end of the short
center rail,

said rails being pivotally movable from a sleeping
position where they are generally aligned and horizontal to
a seating position where said back rail and said short center
rail are generally vertical and said front rail and said long
center rail are generally horizontal, said front rail when
in. the seating position lying above the long center rail to
form a cavity for holding portions of a mattress folded there-
within,

mounting rail means for mounting the mechanism on a
furniture frame,

a pair of back support link means, eéch of which has
a lower end pivotally connected to the mounting rail means and
an upper end pivotally connected to the back rail, said back
support link means having different effective lengths and being

positioned so that pivotal movement thereof moves the back rail
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translationally and inclinationally from its generallyhorizontal

sleeping position to its generally vertical seating position.

10. A mechanism according to claim 9 having a third
support link which has one end pivotally connected to the
mounting rail means and another end linked to at least one of
said rails,

a lifting mechanism operable to transmit force from a
spring to assist a user in moving the long center rail to its
seating position, said lifting mechanism including a lever,
said lever being pivotally supported on said mounting rail
means, said lever having a first end provided with means for
connecting it to a spring, said lever having a second end
linked to said third support link, said lifting mechanism
being operable to transmit lifting forces from a spring viasaid

lever to said third support link.

11. A mechanism for supporting a mattress in an
article of furniture such as a sofa sleeper, comprising,

a side rail formed of a plurality of rail sections
which are pivotally interconnected in end-to-end relationship
to permit movement thereof between a folded seating position and
an unfolded sleeping position, said rail sections including a
back rail section and at least three cavity-forming rail
sections which are forward of the back rail section, said
cavity-forming rail sections being foldable to form a cavity
for storing at least a portion of a mattress when the unit is

in its folded seating position,
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means for supporting the back rail section for
movement from a generally horizqntal position to a generally
vertical position in response to rearward movement of said back
rail. section, said means including a forward support link and .
a rear support link, said forward support link having a lower
end which is supported for pivotal movement about a forward
pivot axis and having an upper end connected to the back rail
section at a forward control point, said rear support link
having a lower end which is supported for pivotal movement
about a rear pivot axis and having an upper end connected to
the back rail section at a rear control point, said rear
supnort link being oriented to move the rear control peint in
an upward arcuate path in response to rearward movement of the
back rail section, said forward support link being oriented
to move the forward control point in a downward arcuate path
in response to rearward movement of the back rail section,
said forward control point being lower than the rear control
point when the back rail section is in its generally vertical

position.

12. A mechanism according to claim 11 wherein said
forward pivot axis of the forward support link is lower than

and forward of said rear pivot axis of the rear support link.

13. A mechanism according to claim 12 wherein said
forward control point is higher than and forward of said rear
control point when said back rail section is in its generally

horizontal position.
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14. A mechanism according to claim 11 wherein the
forward support link has a greater effective inclination from
the horizontal than the rear support link when the back rail
section is in its generally horizontal position, said rear
support link having a greater effective inclination from the
horizontal than the forward support link when the back rail

section is in its generally vertical position.

15. A mechanism according to claim 14 wherein the
forward support link has a greater effective length than the

rear support link,.

16. A mechanism according to claim 11 having a
third support link for supporting the back rail section, said
third support link being located forwardly of said forward
support link, said third support link having a lower end
supported for pivotal movement about a third pivot axis, and
a link connecting the upper end of the third support link to

said back rail section.

17. A mechanism according to claim 11 having control
means for controlling the relative folding movement between
the back rail section and the rail section located forwardly
thereof, said control means including a pair of control links,
said control links being pivotally connected to each other and
having their opposite ends connected respectively to the back

rail section and to said rail section located forwardly thereof.
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18. A mechanism according to claim 17 having a
third support link for supporting the back rail section, said
third support link being located forwardly of said forward
support link, said third support link having an ﬁpper end
conmected to one of said control links and a lower end supported

for pivotal movement about a third pivot axis.

19. A mechanism according to claim 17 having a lever
which is pivotally mounted on the rail section which is located
forwardly of said back rail section, said lever having a first
arm and a second arm which is one of said control links, and

a floor-engaging support leg connected to said first arm.

20. A mechanism which supports a mattress in a sofa
sleeper, comprising,

a side rail formed of a plurality of pivotally
interconnected rail sections which are movable from a folded
seating position to an unfolded sleeping position, said rail
sections when in said sleeping position being aligned and
generally horizontal, said rail sections when in said seating
position being lowered and folded to form a cavity for storing
a folded mattress, each said rail section having a forward
end and a rear end which are disposed forwardly and rearwardly
when the mechanism is in its unfolded sleeping positionm,

said mechanism when in said unfolded sleeping position
having a first said rail section disposed forwardly on said
side rail, a second said rail section which has its forward
end pivotally connected to the rear end of said first rail
section, a third said rail section which has its forward end

pivotally connected to the rear end of said second rail section,

(3
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a front support leg pivotally connected to said
first rail section, said front support leg being in a
floor-contacting position when the sections are in said
unfolded sleeping position,

linkage means operable in response to upward
pivotal movement of said first rail section to move the
support leg toward the first rail section and to produce
upward pivotal movement of the second rail section relative
to the third rail section; said linkage¢ means including a
first link, a control lever and a second link; said first
link having one end slidably connected to the first rail
section and another end pivotally connected to the front
support leg; said control lever being pivotally mounted
on said second rail section and having one arm connected
to said second link and another arm connected to said one
end of the first link, said second link also being
connected to said third rail section.

21. A unit according to claim 20 having a center
support leg, means for mounting the center support leg on
said third rail secvion, said second link comprising a
portion of a second lever, center leg control means for
raising said center support leg in response to upward
pivotal movement of said first and second rail sections,
sald center leg control means including a link which is

connected to the center support leg and to said second
lever.

22. A mechanism according to claim 20 wherein the
means for mounting the center support leg on the third rail
section includes a center leg lever which is pivotally supported
on the third rail section and has an arm connected to the
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center support leg, said arm of the center leg lever being

movable from an extended position where it’projects downwardly
from the third rail section to a retracted position where it is
generally parallel to said third rail sectiom, said center
support leg being generally parallel to said third rail section
whenn said arm of the center leg lever is in its retracted

position.

23. A mechanism according to claim 22 having a fourth
rail section pivotally connected to the rear of said third
rail section, a control linkage for moving the arm of the center
leg lever from its extended positioﬁ to its retracted position,
szid contfol linkage including a retractor link which connects

the center leg lever to said fourth rail.

24. A mechanism according to claim 23 having a support
link which has one end pivotally connected to said retractor
link and another end mounted on a stationary pivot which is

Iower than said third rail section.

25. A mechanism for supporting a mattress in an
article of furniture such as a sofa sleeper, said mechanism
comprising: |

a side rail formed of a plurality of side rail
sections which are pivotally interconnected in end-to-end
relationship to permit movement between a folded seating

position and an unfolded sleeping position,

23
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mounting rail means for mounting the mechanism on

a sofa sleeper frame,

support link means for supporting at least one of
said side rail sections on the mounting rail means, said support
link means having a lower end which is pivotally connected tothe
mounting rail means to permit the support link means to swing
upwardly and forwardly from a lowered position to a raised
position,

a lever connected to the mounting rail means by a
pivot, said lever having an upper arm extending above the
mounting rail means and a lower arm extending below the mounting
rail means,

means connecting the lower arm of the lever to the
support link means,

tension spring means connected to and extending
rearwardly from the upper arm of the lever, said tension
spring means being operable to produce pivotal movement of
said lever to assist the movement of the support link means

from its lowered position toward its raised position.

26. The mechanism of claim 25 wherein the means
connecting the lower arm of the lever to the support link means
is a link which has opposite ends pivotally connected
respectively to the support link means and to the lower arm

of the lever.
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27. The mechanism of claim 25 wherein the
Tower- arm of the lever extends rearwardly from said pivot
when the support link means is in its lowered positionm,
said lower arm of the lever extending forwardly from said
pivot when the support link means is in its raised position.

28. The mechanism of claim 27 wherein the means
cormecting the lower arm of the lever to the support link
means: 1s a link wﬁich has opposite ends pivotally
connected respectively to the support link means and
to the lower arm of the lever.

ay
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