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y 1
‘This invention relates generally to convertible
furnityre and ig concerned particularly with a
chair or sofa which may be converted into a bed.
More specifically, the type of convertible chair
or'sofa which embodies the bresent invention is
one which comprises three hingedly-connected
sections which: are longitudinally extensible into
‘co-planar relationship to form g bed, and in which
two of those sections are foldable into overlap-
ping relation with one another and to a posi-
tion at right-angles with the third section to form
the chair or sofa. It is the prineipal object of
the present invention to provide, in a convertible
chair or sofa of this type, improved and simpli-
fied means for effecting the conversion of the
chair or sofa into a bed, and vice versa, and
more specifically to provide & unit of this type
wherein the conversion may be effecteq by ma-
nipulation of only one of the foldable sections
and without the need for engaging and disen-
gaging any locks orlatches.
~ Other objects of the invention will' become
apparent and the invention will be understood by
reference to the following specification and the
accompanying drawings in ‘which there is illus-
trated one form of convertible unitembodying the
invention:
LoIn the drawings, Figure 1 is a perspective view
of a convertible chair unit in accordance with the
invention, showing the unit im chair position;

Figure 2 is a side elevation of the unit in chair
position, showing by ‘means of broken lines the
path of movement of one of ‘the sections of the
unit during the conversion from chair to bed; or
viee versa;

Figure 3-is a side elevation similar to Pigure
2, but showing the movable sections at an inter-
mediate position;

- Figure 4 is a similar side elevation showing the
sections of the unit extended into co-planar re-
lation to form a bed: and

_ Figure 5 is a fragmentary plan view of the unit
Hustrated in Figure 4.

- Briefly, the embodiment of the invention illus-
trated in'the drawings is a chair 1 whieh com-

prises three relatively foldable sections, viz. a.

stationary seat section or base 13, a back sec~
tion 15, and an end section. 11, and:an operating
linkage 19 by means of which the seetions may
be: locked in chair position, or converted into a
bed by manipulation of the end seetion {7 only.

The sections I3, {5 and. (1 are desirably con-
structed of angle iron frame members to ‘which
& cushion-supporting ‘fabric 24 is attached by
means: of short helicals 23 As- iltustrated, the
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fabric 21 is of the wire link type.comprising longi-
ftudinal and transverse sections of wire suitably
interconnected and Joined to the helicals 23 to
provide. a. resilient support for. cushions. or the
like, and includes a seat banel 25 and a unitary
panel 27 whiech 'is common to the back section.(§
and end section 7 .of the chair. Three remov-
able ‘cushions (Pig. 1) 28, 31 and 33 are pro-
vided, two. of which are. superimposed on the
seat section 13 to form a seat, the other reclining
against the back section (5 to form. a back rest.
When the sections.are aligned to form a-bed, the
cushions 29, 31 and 33 are spread out as 2 mat-
tress, as shown in Pig. 4,

The seat section or base 13 includes a pair of
Opposed side members 35, and obposed front and
rear members 37 rigidly connected .to the. side
members by means of welding or otherwise.
Short legs 38 are provided at each of the four
corners of the seat.section I3 ang may, as. jl-
lustrated, be formed integrally with the opposed
side members 35. Ohne of the flanges. of the legs
is desirably turned under so as-to form a. foot
or pad &1 for distributing the load over the sup-
porting surface, Extending rearwardly from each
of the rear legs and rigidly secured thereto. is
an angle bracket 43 to which the operating Jlink-
age 19'is pivotally attached at 34, The rear legs
are preferably inclined downwardly to the rear
S0 ‘that . the linkage 19 may be attached to the
seat section 13 a substantial distance rearwardly
of the hinged connection between the seat and
back sections withouit requiring an excessively
long mounting bracket, and a.corner brace 45 is
secured to the side member 35 and to. the rear
leg to strengthen the leg against the downward
thrust of the operating linkage on the bracket
43 when the unit is used as a chair, as will later
be described,

The back. section 15 comprises a pair of op-
posed side members 47, each having one end
hinged st 49 to the seat section 13.and having
its other end hinged at 51 to the end section I7.
A cross member 53 rigidly connecteq between the
obposed side members 4T adjacent. their hinged
connection to the seat section i3 serves the dual
purpose of anchoring one end-of the fabric panel
21 which extends between the back and end sec-
tions, and maintaining the spaced-apart rela-
tion of thie opposed side Imembers 47 of the back
section 15 against the inward pull of the helicals-
23 which support the fabric. between the side
members. This in turn assures the free action
of the hinge connection 49 between the seat and’
back sections,
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The end section |7 comprises a pair of opposed
side members 55 each of which is hingedly con-
nected at 51 to one of the side members AT of
the back section and is rigidly connected at its
outer end to a cross member §7 which maintains
the side members 55 in spaced-apart relation and
forms an anchor for the outer end of the fabric
panel 27,

When the chair i is extended to bed position
(Fig. 4), the back section 15 is supported at one
end by its hinged connection 49 to the seat sec-
tion 13, and at its other end by a pair of fold-
able legs 59 pivotally attached at 51 to the side
members 47 of the back section 15. The end sec-
tion 11, in turn, is supported at its inner end by
its hinged connection 51 to the back section 15
and at its outer end by a similar pair of fold-
able legs 61.. An angle iron cross member 63, ex-
tending between the foldable legs 59 which sup-
port the back section 15, maintains the hingedly
connected ends of the back section 15 and end
section 171 in spaced-apart relation against the
pull of the helicals 23. The cross member 63 is
disposed below the plane of the fabric panel 21
to permit the fabric to be downwardly deflected
a substantial distance without interference.

The operating linkage 9, includes the legs B9
and 61, & curved inner link 65 and an outer link
67, identical linkages preferably being provided
at both sides of the unit. The inner link 65 is
pivotally connected at 44 to the angle bracket 43
secured to the rear leg of the seat section 13
and is pivoted at its other end to the foldable leg
59 at a point 69. The ouber lnk 67 is pivotally
connected at one end to the foldable leg 5§ at
the point 69, and at its other end to the foldable
leg 61 which supports the end section 1. The
pivotal connections of the links 85 and 87 to the
intermediate legs 59 may be a common connec-
tion 69, as shown, but-it will become apparent
from the subsequent description of the opera-
tion of the chair embodying the invention that
the outer link 67 may he connected either to the
intermediate folding leg 58 or to the inner link
65 at a point on éither which is remote from the
other. ‘

The effective length of the inner link 65 be-
tvreen the pivot centers.43 and 69, and the dis-
tance between the pivot centers 5f and 69 of the
intermediate foldable leg 89 are such, relative to
the length of the back section 15, that the inner
" link 65 and the intermediate leg 59 form & toggle
for rigidly supporting the back section (5 in sub-
stantially upright or chair position. From Fig-
ure 2, it may be seen that when the toggle knee
g9 is disposed forwardly of a line extending be-
tween the pivot points 44 and 51, any rearward
force exerted against the back section §5 tends
to force the toggle knee €9 firmly against the
underside of the side members 471 of the back
section whereupen the back section is restrained
against further rearward movement by the inner
link 65. ‘The outwardly curved, lower portion of
the inner link 65 disposes its lower end 44 g sub-
stantial distance rearwardly of the hinge con-
nection 485 between the seat and back sections
for greater bracing effect, and yet permits the
end section 17 to be compactly folded against the
back section i5. The outer folding leg 61 is also
desirably curved as illustrated so as to depend
vertically when the back section 15 and end sec-

tion 17 are folded (Fig. 2) thus permitting the.

back and end sections to be folded closely to-
gether.
To extend the sections 13, (5 and (1 into co-
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planar, bed position, the operator merely grasps
the end section 17, lifting it to the position indi-
cated by the broken lines in Figure 2. If the
hinged connections between all relatively movable
parts are substantially frictionless, the back-sec-
tion supporting toggle 44—69—51 will remain
locked as shown during movement of the end
section |71 to the broken line position. That is,
the end section 1T and the outer link 67 will pivot
freely about the pivot centers 51 and 69 without
disturbing the position of the latter forwardly of
the line through the pivot centers 44 and 51,
However, upon further upward movement of the
end section 17 from the broken-line position, the
curved portion of the outer leg 61 will abut the
underside of the side member 55 of the end sec-
tion 17 to prevent further relative movement be-
tween the end section 17, the legs 59 and 61 and
the outer link 671, and the toggle knee 63 will
then move rearwardly over-center, thus breaking
the lock. In the event that the outer foldable
leg 61 is shaped otherwise than as illustrated,
other positive stop means may be provided to
limit relative movement between the end section
{7, the legs 59 and 61, and the link 67, or any
adjacent pair of them, in order to assure that
the toggle will be broken when the end section
is carried rearwardly and upwardly from its
folded position. In other words, an appropriately
positioned stop means between an adjoining pair
of the members just referred to will cause those
two members to become fixed relative to one
another when the end section 17 is raised suf-
ficiently to cause the stop means to become effec-
tive thereby, in effect, converting the quadrilat-
eral linkage 59—55—61—67 into a trilateral one,
which is incapable of relative movement, Thus
the end section |7 and its appurtenances effec-
tively become fixed to the toggle member 59,
whereby further upward movement of the end
section breaks the toggle. When the toggle knee
passes rearwardly over a line extending between
the pivot points 44 and 51, the back section i5
will recline and the end section 1T may be lowered
to the floor, as shown in Figure 3. It will be
apparent that further rearward motion of the end
section will fully extend the legs 59 and 61, and
bring all sections of the chair into co-planar
alignment, as shown in Figs. 4 and 5.

If, on the other hand, the hinged connections
between the relatively movable members of the
unit are fairly stiff, the toggle knee 69 may be
moved rearwardly past center by only slight up-
ward movement of the end section 1T and the
folded back and end sections may be moved more
directly rearwardly into bed position without
raising the end section to the broken line posi-
tion shown in Figure 2. That is, the frictional
resistance to free pivetal movement of the quadri-
1ateral linkage 59—55—61—67, particularly of the
outer leg 61 with respect to the end section {1
or the link 67, or both, will tend to cause the
outer legs and the outer links §7 to prematurely
move upwardly in unison with the end section
{7 about the pivot 51 and, consequently, the re-
sulting tension on link 6T will shift the toggle
knee 69 over center with respect to the line
through the pivot points 44 and 51 and thereby
break the lock.

For the sake of economy of construction and
positive operation, the intermediate folding leg
59.is preferably pivotally connected to the back
section 15 on a common axis with the hinge con-

nection 51 between the back and end sections.
This conveniently permits the end section IT:




2,608,877

5
toact directly. upon the legs.59.to urge them over
center. 6 “malke” the . toggle lock, as. for. exam-
Ple,. by the engagement of the. dewnwardly-
extending. flanges-of - the- side “members: §5. with
the-head of the rives. constituting: the - pivot §9
{Fig. 2) or suitable  substitute therefor. Howr-
ever, the intermediate folding: leg. 59. may also
be connected to the back: section: 45:at-.a-. point
Spaced. from. the hinged: connection. 51, without
depmmg-;m,principle from:the operation of the
illustrated embodiment. in sneh case; the abut-
ment. of the curved portion.of the outer leg. 61
with the -underside: of the:side member. 58 will
stili operate in the manner previously described
€o.place. the outer link §1.in tension-and move
the- toggle- knee- §9- rearwardly over cemter to
break the lock.. Moreover; with the deg. 59 -oon-
nected {0 the back. seetion 16-at & point spaced
from:the. hinge.connection 54, the folding-of the
end section 11 relative. to the back. section: 15
will operate-to make-the toggle lock, so:long as
1he leg 58 is positioned so that the pivet 68; dur-
ing. the folding -action of. the chair sections; will
pass forwardly. of the pivots 51 and 44. Nor-

mally, there will. be. sufficient. friction. in the o

Divot. cannections of the outer leg 61 with the
side member §5.and the outer link 87 to-eause the
latter to exert a.thrust on the leg 59-during fold-
ing of the back and end. seetions.of the chair-
bed.. However,
this purpose, it is obvious that a stop means may
readily be provided between the outer leg 61, the
end section .17; and the outer link. 61, .or any pair
of them, so that, at a Predetermined  point in
the folding action of the chair-bed, the outer link
57 will thrust the toggle knee 89. forwardly over
center, with respect. to a line through the upper
bivot §4.and the pivot center 44,

. Xt.will further be.apparent that since the pri-
mary funetien of the outer link §7 is.to fold and
unfold.the outer leg 61, the outer link. 67 is not
confined, as shown, to a connection at the toggle
knee 6%. Satisfactory operation may be ob-
tained: by connecting the outer link §1 to the
Inner. link 65 or to the intermediate foldable leg
59 at points on either which are spaced. from
the hinged connection §3 between those two
members. 65 and 53, And in this connection it
should. be noted that in a still different situa-
tion, where the outer Tink §7 is connected to the
inner link 85 and the leg 59 is connected to the
back section 15'at g Dpoint spaced from the pivot
center 51, the thrust of the outer link 67 during
the folding of the bed sections must be directed
sothat the point of action of the resultant force

on the leg 58 passes forwardly of the line of the:

point 'of connection of the folding leg 59 with
the back section.i5 and:the pivot 44,

When the ‘sections |{ 3,16 and {1 are extended
into bed position; as shown in' Figures 4 and 5,
the cushions 29, 31, and 33 may be rearranged,
as indicated:in Figure 4, to form.a mattress for
sleeping ‘purposes.. This Joose: cushion arrange-
ment has the advantage of giving the unit more
attractive lines when used as a chair but it will
be appreciated that the invention may be ap-
plied as well to a chair or sofa wherein some or
all of the cushions or upholstered portions are
integral with the frame sections.

In order to reconvert the unit from a bed to a
chair, the operator merely grasps the fabric panel
21 at some point adjacent the axis of the hinged
connection §{ between the back section 5. and
the end section 11, and lifts the fabric until tha
back and end sections assume a partially folded

if such friction is insuffieient for .
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Position: (Fig, 3. during; which: movement: the
outer:leg.64 slides inwardly -along. the s D
surface toward:the seat section: 13. Purther in-
ward. movement of the-end section: |1 -from: the
partially fdded;ahtitude:sbown‘inzﬁgrumzs,:m
tend. simntaneously to.lifg ‘both:sections -and .t
rgt?;be~»tlxe outer.leg §1. toward its fully-felded po-
sition. :
With the outer. link. 67 connected: direetly: 1o
the intermediate leg 59 and with the interme-
diate leg pivoted om; the -axis. §1. as. shown, the
Intermediate leg 59 will meve-in unisem with the
end section. 471 about: the. pivot. center b after
relative- mo: -hetween. the. end section: 13,
the intermedigte. leg 88, the outer link 67 -and the
outer leg 64, or any-adiaeent pair of them, bp.
comes restrained, Thereafter, the end section 13
becomes operahle to foree the togele knee 68 for-
wardly-of.a line between the Ppivet centers 44.and
b1 todoek the unit in cchair pesition; as iltustrated
in . Fig, 2. : :
It will .also be apparent that the bed may-be
folded inio its chair<forming position: by grasp.
ing and, lifting. the-eress member 81, and-walks
ing. forward.to move. it upwardly and. forwardly
until the back seetion, 15.and end-section 17 as-
sume the pesition:shown . in dotted lines-in Fig-
ure. 2. Having reached the indicater . posttion;
it will be apparent that.downward movement, of
ne-end .section: d1.abeut the ivol- certer 1 wikl
effect athrust on the %osggle knee €9; through the
outer link 7, to make. the foggle toek. .
It will-be -apparent from the: foregoing. deserip-
tion: that: the. oonvertible unit of furniture exn -~
bodying the invention 1s-a:grestly improved e
in which.the oonversion.of the umit from- a chadr
or.sofa to bed:may he simnly-and easily alfected
by manipulating aniy.ane of the foldable sections
which comprise the unit. ' This improved-opera~
tion resulis frag the Provisien of a novel .operat-
ing.linkage which: is:inhevently- capabje: of: sup=
porsing. and: locking the: unit. in chadr: position
without the-need pt detents or latches, and which
locked and unlocked ‘&S e inei-
dent.to.the imanipulation of the aforementioned
one section. . ‘ :
The- feadures: of. the -imvention: which are: he~
lieved 4o -be.new and. Ppatentable are set forth in
the following claims: : . : :
Lelaim: o R
1. A three-section . eonvertible echair-bed: com-
prising. a-stationary. seat Bection, 3 mormally up-
right: back: section . pivoted. to- the- Tear of said
seat section, and.end.section: Pivotally conmerted
&t its: upper end.-to the: upper end: of said: back:
sections‘and-,normauy‘-depending;"fmom said: hack
section-at.the sear thereof, said back section:and
said.end section: being rearwardly extensible into
co-planar- alignment with said: seat section: to
form:a bed; £.:.depending foldable leg pivoted to
said back seetion ‘adjacent the upper end of :said
back sectien.for Subporting said: back section in
bed . position, a link«p;ivoted:to,wd;ieg and to
said seat section, the bivotal connection of said
link to said seat section being spaced rearwardly
from the pivotal connection of said back section
to said seat section, said leg and said link form-
ing a toggle for locking said back section against
rearward movement from its upright position
when the pivotal connection between said link
and said leg is disposed forwardly of a line ex-
tending between the pivotal connection of said
leg to said back section and the pivotal con-
nection of said link to said seat section, g second
foldable leg pivoted to said end section near its
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lower end for supporting said end section in bed
position, a second link pivoted to said second leg
and to one of the members of said toggle, and
means for limiting relative movement in one
direction between said end section and said sec-
ond leg whereby rearward movement of said end
section away from its normal position is effective
to break said toggle lock and fo unfold said legs,
thereby permitting said sections to assume said
bed position.

2. A three-section convertible chair-bed com-~
prising a stationary seat section, a normally up-
right back section pivoted to the rear of said seat
section, an end section pivotally connected at its
upper end to the upper end of said back section
and normally depending from said back section
at the rear thereof, said back section and said
end section being rearwardly extensible into
co-planar alignment with said seat section to
form a bed, a depending foldable leg pivoted to
said back section adjacent the upper end of said
back section for supporting said back section in
bed position, a link pivoted to said leg and to said
seat section, the pivotal connection of said link

to said seat section being spaced rearwardly from :

the pivotal connection of said back section to said
seat section, said leg and said link- forming a
toggle for locking said back section against rear-
ward ‘movement from its upright position when

the pivotal connection between said link and said 3

leg is disposed forwardly of a line extending be-
tween the pivotal connection of said leg to said
back section and the pivotal connection of said
link to said seat section, a second foldable leg
pivoted to said end section near its lower end
for supporting said end section in bed position, a
second link pivoted to said second leg and to one
of the members of said toggle, and means for
limiting relative movement in one direction be-
tween said second leg and said second link where-
by rearward movement of said end section away
from its normal position is effective to break said
toggle lock .and to unfold said legs, thereby per-
mitting said sections to assume said bed position.

3. A three-section convertible chair-bed com-
prising a stationary seat section, a normally up-
right back section pivoted to the rear -of said
seat section, and an end section pivotally con-
nected at its upper end to the upper end of said
back section and normally depending from said
back section at the rear thereof; said back sec-
tion ‘and said end section being rearwardly ex-
tensible into co-planar alighment with said seat
gection to form a bed, a depending foldable leg

pivoted to said back section for supporting said a:

back section in bed position, said pivotal connec~
tions of said leg and said end section to said
back section having a common axis, & link pivoted
to said leg and to said seat section, the pivotal
connection of said link to said seat section being
spaced rearwardly from the pivotal connection
of said back section to. said seat section, said
leg and said link forming a toggle for locking
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said back section against rearward movement
from said upright position when the pivotal con-
nection between said link and said leg is disposed
forwardly of a line extending between the piv-
otal connection of said leg to said back section
and the pivotal connection of said link to said
seat section, a second foldable leg pivoted to said
end section near the lower end of said end sec-
tion for supporting said end section in bed posi-
tion, a second link pivoted to said second leg and
to said first mentioned leg, and a first means
limiting relative movement in one direction be-
tween said end section and said legs whereby
unfolding movement of said end section is effec-
tive to break said toggle lock and to unfold said
1égs, and a second means limiting relative move-
ment in the other direction between said end
section and said legs whereby folding movement
of said end section is effective to make said toggle
jock and to fold said legs.

4. A three-section convertible chair-bed com-
prising a stationary seat section, a normally up-
right back section pivoted to the rear of said
seat section, an end section pivotally connected
at its upper end to the upper end of said back sec-
tion and normally depending from said back sec-
tion at the rear thereof, said back section and
said end section heing rearwardly extensible into
coplanar alignment with said seat section- to
form 2 bed, a depending foldable leg pivoted to
said back section adjacent the upper end of said
back section for supporting said back section in
pad position, a link pivoted to said leg and to said
seat section, the pivotal connection of said link
to said seat section being spaced rearwardly of
the pivotal connection of ‘said back section to
said scab section, said leg and link forming a
togele for locking said hack section against rear-
ward movement from its upright position when
the pivotal connection between said link and said
ieg is disposed forwardly of a line extending
hetween the pivotal connection of said leg to said
back section and the pivotal connection of said
ink to said seat section, a second foldable leg
pivoted to said end section near its lower end for
supporting said end section in bed position, a
second link pivoted to said second leg and to one
of the members of said toggle, and means for
limiting relative movement in one direction be-
tween said end section and one of said legs
whereby rearward movement of said end section
away from its normal position is effective to
break said toggle lock and to unfold said legs,
thereby permitting said sections to assume said
bed position.

: EDWARD E. WOLLER.
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