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3,165,757 
SOFA BED MECHANISM 

Walter Clark Rogers, Jr., High Point, N.C., assigtao, by 
neSize assignments, to General Steel Products, lac, 
High Point, N.C., a corporation of North Carolina 

Filed Dec. 2, 1964, Ser. No. 61,019 
14 Claims. (C. 5-13) 

This invention relates to sofa beds of the type having 
a bed frame with a plurality of articulated sections suc 
cessively pivotally connected which are foldable and un 
foldable between a sofa position and an extended bed 
position with the sections in horizontal alignment. A 
mattress is associated with the frame in such a manner 
that it lies fiat on the extended frame when the device 
is unfolded to define a bed, and doubles upon itself when 
the frame is folded to define a sofa. The frame in the 
folded or collapsed position can be retracted within the 
sofa. Cushions are placed over the folded frame in the 
sofa position, and the frame is hidden from view. 

In many sofa beds of this type noise and discomfort 
are caused by relative movement of the folded bed frame 
sections while persons are sitting on the sofa. This con 
dition is aggravated by the action of the mattress which 
is folded between the articulated frame sections. Move 
ment of the occupants of the sofa causes the mattress to 
resiliently expand and contract which exerts forces on 
the sections tending to unfold them, and the mattress fre 
quently becomes misaligned with respect to the frame. 

It is, therefore, an object of this invention to prevent 

2 
link that can be selectively raised to an inclined position 
relative to the extended bed frame to provide an elevated 
headrest, and to rigidly support the articulated Sections 
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relative to each other when in the extended position, 
Other objects and advantages of the invention will be 

come apparent from the following description taken in 
connection with the accompanying drawings in which 

FIG. 1 is a side view of the sofa bed with the bed 
frame projected from the sofa portion to an extended bed position; 

FIG. 2 is a view similar to FIG. 1 with the frame in 
the partially folded or collapsed position with an inter 
mediate position indicated by phantom line; 

FIG. 3 is a view similar to FIG.1 with the collapsed 
bed frame in a position intermediate the retracted sofa 
position and the projected bed position; 

FIG. 4 is a view similar to FIG. 3 with the collapsed 
bed frame retracted wholly within the sofa portion; 
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relative movement of the articulated sections of a bed 
frame when the sections are in a folded or collapsed position. 
A more specific object is to lock the sections of a 

foldable sofa bed frame against relative movement when 
the sections are folded or collapsed together. 
Another object is to control the movement of the ar 

ticulated sections of a foldable sofa bed frame between its 
folded and extended position with a smooth continuous 
movement and with a minimum of applied force. 
Another object is to provide a foldable sofa bed with 

an auxiliary frame link that can be selectively moved to 
an inclined position to provide an elevated headrest. 

These and other objects are attained by the provision 
of a frame having rear, intermediate and forward sec 
tions which are successively pivotally connected so as to 
be foldable and unfoldable. Pivotally connected to the 
forward section is a substantially U-shaped leg member 
for supporting the forward section in the extended posi 
tion. Interconnecting the leg member and the bed frame 
sections is a linkage system which controls movement 
between the folded and unfolded positions and distributes 
applied force among the operating parts to obtain a max 
imum mechanical advantage. The linkage system also 
serves to maintain the bed frame sections in rigid align 
ment when in the extended bed position. Connected to 
the leg member is a locking link which is associated with 
the linkage system in such a manner that as the frame 
moves to its folded or collapsed position, the leg member 
moves to a position overlying the forward section and also 
moves the locking link to an overcenter position to lock 
the sections against relative movement and thus firmly 
hold the mattress in place folded between the frame sec 
tion; and since the parts are locked against relative move 
ment, the mattress cannot cause the parts to unfold. 
Movement of the folded leg member is required to actuate 
the linkage as it moves from its folded to floor-engaging 
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position to unfold the frame to the extended position. 
For retracting the folded frame into the sofa portion, the 
rear frame section is connected to a support link which 
swingably and pivotably connects the frame section to the 
sofa. Carried by the support link is an auxiliary frame 
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FIG. 5 is a detail of the headrest portion of the bed frame; and 
FIG. 6 is an enlarged perspective view of the linkage 

system interconnecting the articulated bed frame sections. 
Referring first to FIG. 1, the sofa bed comprises a 

sofa portion indicated generally at 19; and a bed portion 
indicated generally at 12 with the bed portion being shown 
in the extended position projected from the sofa portion. 
Sofa portion 1(t is of conventional construction including 
a back 14, arms 6, legs 18 and having side frame mem 
bers 20. Indicated in phantom lines is a mattress which 
is supported by the bed frame. Only the right half of 
the sofa bed will be described and is illustrated in the 
drawings; it being understood that the left half is a mirror 
image of the right half. - 

Supporting the mattress on the bed frame is a spring 
(not shown) which is mounted between the left and 
right halves of the bed frame in, a conventional manner. 
Bed frame 12 is swingably mounted on the side frame 

members 28 of the sofa it in such a manner that it can 
be retracted into and projected from the sofa. 10. For 
this purpose a support member 22 is mounted on side 
frame member 20 and rigidly braced by a bracing mem 
ber 24. Pivotally mounted at 23 on side frame member 
20 is one end of a forward support lever member 26, the 
other end of which is pivotally connected to the bed 
portion. ". . . . 

Bed frame 2 includes a rear section 39, an inter 
mediate section 32 and a forward section 34 which are 
successively pivotally connected by pins 36 and 38. Rear 
and intermediate sections 38 and 32 are illustrated as 
angle sections while forward sections 34 may be of square. 
cross-section. Pivotally connected to the rear of section 
39 is a headrest portion 42 which is movable between 
a reclined position and an elevated position, indicated by 
the broken lines in FIG. 1. 

Pivotally connected at point 44 to the end of rear frame 
section 36 is the forward end of a support link 42, and 
headrest portion 40 is pivotally connected to support link 
42 at a point 46 spaced from, but near to point 44 (see 
FIG. 5). Connected at a pivot point 48 at the other end 
of Support link 42 is a leg 55 of a substantially L-shaped 
control lever 50 which has a leg 49 pivoted at 52 to sup 
port member 22. Support link 42 has a bell-crank lever 
54 pivotally connected thereto at a point 56 intermediate 
its ends. Bell-crank lever 54 has a short leg 57 which . 
is pivoted at 53 to one end of a link 69, the other end of 
which is pivotally connected to leg 51 of control lever 50 
at a point 62 spaced from point 48. ', ' ' ' ' ' ' 
To interconnect forward support lever 26 with frame 

Section 30, a triangular lever 64 has its apex pivotally 
connected at 66 to section 30, and is connected with one 
end of a link 68 at 74, the other end of link 68 being 
pivoted at point 79 to forward support lever 26. Link 68 
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forward section by movement of said leg member to its 
folded position to thereby lock said sections in the col 
lapsed position against relative movement. 

4. In a sofa bed mechanism, a frame having rear, in 
termediate and forward sections successively pivotally 
connected and being foldable between a collapsed position 
with said forward section disposed in vertically spaced 
substantially parallel relation with said rear section and 
an extended position with said sections disposed in hori 
Zontal alignment, a leg member pivotally connected to 
said forward section and movable between a floor en 
gaging position for supporting said forward Section in the 
extended position and a folded position overlying said 
forward section in the collapsed position, a leg operating 
and bed frame locking linkage system comprising links 
and levers interconnecting said leg member and Said 
frame sections for moving said leg member between its 
folded and floor engaging positions upon movement of 
said frame sections between the collapsed and extended 
positions, and said bed frame locking linkage including a 
locking link having one end pivotally and slidably con 
nected with the forward section and its other end pivotally 
connected with the leg member, said other end of the 
locking link being movable to an overcenter position 
below the plane of said forward section by movement of 
said leg member to its folded position for locking said 
frame sections in the collapsed position against relative 
movement. 

5. In a sofa bed mechanism, a frame having rear, 
internediate and forward sections successively pivotally 
connected and being foldable between a collapsed posi 
tion with said forward section disposed in vertically spaced 
substantially parallel relation with said rear section and 
an extended position with said sections disposed in hori 
Zontal alignment, a leg member pivotally connected to 
said forward section and movable between a floor engaging 
position for supporting said forward section in the ex 
tended position and a folded position overlying the for 
ward section in the collapsed position, a leg operating and 
bed frame locking linkage system comprising links and 
levers interconnecting said leg member and said frame 
sections for moving said leg member between its folded 
and floor engaging positions upon movement of said 
frame sections between the collapsed and extended posi 
tions, said linkage system including control lever means 
having one end slidably and pivotally connected to said 
forward section and the other end pivotally connected 
at the interconnection between said rear and intermediate 
sections, guide lever means having one end pivotally con 
nected at the interconnection between said intermediate 
and forward sections and the other end pivotally and 
slidably connected to said rear section, connecting link 
means pivotally interconnecting said guide lever means 
and control lever means intermediate their ends, and 
locking link means having one end pivotally connected 
to said leg member intermediate the ends thereof and 
the other end pivotally connected to said one end of said 
control lever means, said one end of said locking link 
means being movable by said leg member to an over 
center position below the plane of said forward section 
when said leg member moves to its folded position to 
lock said rear, intermediate and forward sections in the 
collapsed position against relative movement. 

6. In a sofa bed having side frame members, a bed 
frame having rear, intermediate and forward sections 
successively pivotally connected and foldable between 
a collapsed position with said forward section disposed 
in substantially parallel relation with said rear section 
and an extended position with said sections disposed in 
horizontal alignment, means Swingably mounting said 
frame on the side frame members for movement in the 
collapsed position between a retracted sofa position and 
a projected bed position, a leg member pivotaly con 
nected to said forward section and movable between a 
floor engaging position for supporting said forward sec 
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tion in the extended position and a folded position over 
lying said forward section in the collapsed position, a leg 
operating and bed frame locking linkage system compris 
ing links and levers interconnecting said leg member and 
said frame sections for moving said leg member between 
its folded and floor engaging positions upon movement 
of said sections between the collapsed and extended 
positions, said linkage system including control lever 
means having one end slidably and pivotally connected 
to said forward section and the other end pivotally con 
nected at the interconnection between said rear and inter 
mediate sections, guide lever means having one end 
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pivotally connected at the interconnection between said 
intermediate and forward sections and the other end 
pivotally and slidably connected to said rear section, 
connecting link means pivotally interconnecting said 
guide lever means and control lever means intermediate - 
their ends, and locking link means having one end 
pivotally connected to said leg member intermediate the 
ends thereof and the other end pivotally connected to said 
one end cf said control lever means, said one end of said 
locking link means being movable by said leg member 
to an overcenter position below the plane of said forward 
section when said leg member moves to its folded posi 
tion to lock said rear, intermediate and forward sec 
tions in the coollapsed position against relative move 
ment. 
7. In a sofa bed having side frame members, a bed 

frame having rear, intermediate and forward sections 
successively pivotally connected and foldable between a 
collapsed position with said forward section disposed 
in substantially parallel relation with said rear section 
and an extended position with said sections disposed in 
horizontal alignment, means swingably mounting said 
frame on the side frame members for movement in the 
coilapsed position between a retracted sofa position and a 
projected bed position, a leg member pivotally connected 
to said forward section and movable between a floor 
engaging position for supporting said forward section in 
the extended position and a folded position overlying said 
forward section in the collapsed position and having an 
inwardly curved portion intermediate its ends, a leg 
operating and bed frame locking linkage system com 
prising links and levers interconnecting said leg member 
and said frame sections for moving said leg member 
between its folded and floor engaging positions upon 
movement of said sections between the collapsed and 
extended positions, said linkage system including control 
lever means having one end slidably and pivotally con 
nected to said forward section and the other end pivotally 
connected at the interconnection between said rear and 
intermediate sections, guide lever means having one end 
pivotally connected at the interconnection between said 
intermediate and forward sections and the other end 
pivotally and slidably connected to said rear section, 
connecting link means pivotally interconnecting said 
guide lever means and control lever means intermediate 
their ends, and locking link means having one end 
pivotally connected to the inwardly curved portion of 
said leg member and the other end pivotally connected to 
said one end of said control lever means, said one end 
of said locking link means being movable by said in 
wardly curved portion to an overcenter position below 
the plane of said forward section when said leg member 
moves to its folded position to lock said rear, inter 
mediate and forward sections in the collapsed position 
against relative movement. - 

8. In a sofa bed having side frame members swingably 
supporting a bed frame having pivotally connected sec 
tions foldable between a collapsed position and an ex 
tended position, support link means pivotally and swing 
ably connecting the bed frame to the side frame members, 
an auxiliary frame link pivotally connected to said sup 
port link and movable between horizontally aligned and 
inclined positions relative to the support link and bed 
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frame in the extended position, auxiliary support link 
means pivotally connected to the auxiliary frame link 
and pivotally and slidably connected to the support link, 
a latching member pivotally mounted on said support 
link means, a locking member and a latch actuating 
member on said auxiliary support link means, said lock 
ing member being engageable with the latching member - 
when said auxiliary frame section is in the inclined posi 
tion to restrain the auxiliary frame link against pivotal 
movement toward the support link means, and said latch 
actuating Jaenber being operable upon upward pivotal 
movement of said auxiliary frame from the inclined 
position to disengage said latching member and locking 
member to permit movement of the auxiliary frame to 
the horizontally aligned position. 

9. The construction defined in claim 6 in which said 
Swingably mounting means include support link means 
pivotally connected to said rear section, and including 
an auxiliary frane link pivotally connected to the support 
link means for movement between inclined and horizon 
tally aligned positions relative to the support link and 
bed fraine in the extended position, and means for selec 
tively locking and unlocking said headrest frame section 
in said inclined position. 

10. In a sofa bed including a sofa portion and a col 
lapsible bed frame: 
means Supporting said bed frame for movement be 
tween a retracted position in which it is received 
within the sofa portion and a projected position in 
which it projects from the sofa portion to permit the 
bed frame to be unfolded to define a bed, said support 
means including; 

a control lever having one end pivotally mounted on 
the sofa portion, 

a support link having one end pivotally connected with 
the control lever at a point spaced from said one end 
of the control lever and its other end pivotally con 
nected with the bed frame, 

a lever pivotally motiated on said support link inter 
mediate the ends of said link, 

means for pivotally interconnecting one end of said 
lever and said control lever at a point spaced from 
Said one end of said control lever and said one end 
of Said support link, - - - 

a link having one point pivotally connected to the 
other end of said lever, 

means for pivotally interconnecting a second point on 
said link and said bed frame at a point spaced from 
said other end of the support link, 

and means for pivotally interconecting a third point 
on said link and said sofa portion forward of the 
connection to said contro lever. 

11. In a sofa bed including a sofa portion having side 
frame members and a bed portion including a bed frame 
foldable between collapsed and extended positions: 

means supporting said frame for movement between a 
retracted position in which the frame is received 
within the sofa portion and a projected position in 
which the bed frame is projected forward of the 
sofa portion to permit the bed frame to be unfolded 
to its extended position to define a bed, said support 
means including; 

a control lever having one end pivotally mounted 
on the side frame member of the sofa portion, 

a support link having one end pivotally connected 
with the control lever at a point spaced from 
said one end of the control lever, the other end 
of the support link being pivotally connected 
with the bed frame, 

a bell crank lever fulcrumed on said support link 
intermediate the ends thereof, 

means for pivotally interconnecting one end of said 
bell crank lever and said control lever at a point 
spaced from said one end of the control lever 
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and spaced from said one end of the support 
link, 

a link having one point pivotally connected to 
the other end of said lever, 

means for pivotally interconnecting a second point 
on said link and said bed frame at a point spaced 
from said other end of the support link, 

and means for pivotally interconnecting a third 
point on said link and said sofa portion forward 
of the connection to said control lever. 

12. A sofa bed comprising; 
a sofa portion, 
a bed frame, 
means supporting the bed frame for movement between 

a retracted position in which the bed frame is re 
ceived within the sofa portion and a projected posi 
tion in which the bed frame extends from the sofa 
portion to define a bed, said support means including; 

a control lever having one end pivotally con 
nected with the sofa portion, 

a support link having one end pivotally connected 
with the control lever at a point spaced from 
said one end of the control lever and its other 
end pivotally connected with the bed frame, 

a lever pivotally mounted on said support link 
intermediate the ends of said link, 

means for pivotally interconnecting one end of 
said lever and said control lever at a point spaced 
from said one end of said control lever and at 
a point spaced from said one end of said Sup 
port link, ? 

a link having one point pivotally connected to the 
other end of said lever, 

means for pivotally interconnecting a second point 
on said link and said bed frame at a point spaced 
from said other end of the support link, 

and means for pivotally interconnecting a third 
point on said link and said sofa portion forward 
of the connection to said control lever, 

an auxiliary frame link, 
means connecting the auxiliary frame link to said 

support link : for pivotal movement between hori 
zontally aligned and inclined positions relative to the 
bed frame, . . . . . 

an auxiliary Support link slidably and pivotaly con 
nected between said auxiliary frame link and said 
support link to form a lost motion connection, 

a latching member pivotally mounted on one of said 
links, . 

a locking member and a latch actuating member on 
said auxiliary support link, 

said locking member being engageable with the 
latching member when said auxiliary frame link, 
is in the inclined position to restrain the auxil 
iary frame link against pivotal movement to 
ward the support link, 

and said latch actuating member being operable 
upon upward pivotal movement of said auxil 
iary frame link from the inclined position to . 
disengage said latching member and locking 
member to permit movement of the auxiliary 
frame link to the horizontally aligned position. 

13. In a sofa bed having a side frame member, 
a bed frame having rear, intermediate and forward 

sections successively pivotally connected and fold 
able between a collapsed position with said forward 
section disposed in substantially parallel superposed 
relation with said rear section, and an extended posi 
tion with said sections disposed in horizontal align 
ment, - - - 

a control lever having one end pivotally mounted on 
the side frame member, , ... , 

a support link having one end pivotally connected with 
the control lever at a point spaced from said one end 
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of the control lever and its other end pivotally con 
nected with the rear frame section, 
a lever pivotally mounted on said support link inter 

mediate the ends of said link, 
means for pivotally interconnecting one end of said 

lever and said control lever at a point spaced from 
said one end of said control lever and spaced from 
said one end of said support link, 

a rear leg member pivotally connected with said rear 
frame section, 

a link having one point pivotally connected to the 
other end of said lever, 

means for pivotally interconnecting a second point on 
said link with said rear frame section and with said 
rear leg member for actuating said rear leg member 
from an inoperative position in horizontal align 
ment with said rear frame section to an operative, 
or engaging position as said bed frame moves from 
its retracted to projected positions, 

a forward support lever having one end pivotally con 
nected with a third point on said link and its other 
end pivotally connected with said side frame member, 

said forward support lever and control lever Swing 
ably supporting the bed frame for movement 
between a retracted position in which it is re 
ceived within the sofa portion and an extended 
position projecting forward of the sofa portion, 

an auxiliary frame link, 
means pivotally connecting the auxiliary frame link 

* with the support link for movement between hori 
zontally aligned and inclined positions relative to the 
extended bed frame and support link, 

an auxiliary support link pivotally and slidably con 
nected between said auxiliary frame link and said 
support link for movement between an inclined posi 
tion relative to the extended bed frame when the 
auxiliary frame link is in its inclined position, and a 
position parallel with said auxiliary frame link when 
the auxiliary frame link is in its horizontally aligned 
position, 

a locking member and a latch actuating member on 
said auxiliary support link, 

a latching member pivotally mounted on one of said 
links other than said auxiliary support link, 

said locking member being engageable with the 
latching member when said auxiliary frame link 
is in the inclined position to restrain the auxil 
iary frame link against pivotal movement toward 
the supporti link, and said latch actuating mem 
ber being operable upon upward pivotal move 
ment of said auxiliary frame link from the in 
clined position to disengage said latching mem 
ber and locking member to permit movement of 
the auxiliary frame link to the horizontally 
aligned position. 
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14. In a sofa bed including a sofa portion with frame 
members swingably supporting a bed frame having a plu 
rality of pivotally connected sections foldable relative to 
each other between an extended position in which said 
sections are in horizontal alignment and a folded position 
in which said sections are folded out of horizontal align 
ment, 

a support link pivotally connected to an adjoining sec 
tion of said bed frame, 

means for pivotally and Swingably connecting said bed 
frame and support link to said sofa frame members 
for movement between a projected position in which 
said bed frame in said folded position projects from 
said sofa portion to have said support link hori 
Zontally aligned with said adjoining bed section and 
a retracted position in which said bed frame is entire 
ly received within said sofa portion to have said Sup 
port link and said adjoining bed Section angularly 
disposed at substantially less than 180, 

an auxiliary frame link, 
an auxiliary support link, 
means for pivotally connecting said auxiliary frame 

link, said support link and said auxiliary support ink 
in a lost motion connection for movement between 
a lowered position in which said links are nested to 
be generally coincident and parallel, and a raised 
position in which said auxiliary frame link forms a 
substantial angle with said support link with said 
auxiliary support link subteilding said angle, 

a locking member on one of said links, 
and a latching member on another one of said links 

engageable with said locking member upon sliding 
movement of said lost motion connection to Secure 
said auxiliary frame link at said raised position and 
release it therefrom. - 
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