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To oll whom it may concern:
" Be it known that I, Harry D. Barrrerr,
a citizen of the United States of America,

.and a resident of Delavan, county of W: 11-

worth, and State of VVlsconsm, have in-
vented certain new and useful Improve-
ments in Sofa-Beds, of which the follow-
ing is a specxﬁmtlon i

This invention relates to convertible
furniture of the class in which 'a foldable
bed "bottom is concealed normally in re-
tracted position, and in Which the bed mem-
ber is movable extensibly by one motion to
its bed position.

The main objects of the invention are to
provide an improved form of sofa bed of
the character stated, in Whlch a full length
bed bottom, extensible crosswise of the sofa
frame, may be folded beneath the sea} in
such manner as to carry the bedding in
made-up form; to provide such a device in
which the bed bottom and seat ave com-
bined for folding compactly and locking
in 4 unitary manner for demounting from
the sofa fr me; to provide a foldable device
of the character stated ‘adapted for mount-
ing in a fmme of substantially the usual
shapeand size; toprovide a bed bottom which

when folded forms a storage receptacle of -

greater size than usual in sofa beds, and is

~adapted to accommodate a mattress of the
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‘usual thickness, together

with all bedding
required in a made- -up bed; to provide a
bed bottom which when folded incloses the
beddlnv ‘on the top, bottom, rear and front
sides; to provide improved automatic leg
folding means, and to provide a sofa bed
havine the forerromg features which is so
balanced mechanically as to be easily oper-
atable with one hand.

Tustrative embodlments of this inven-
tion are shown in the accompanying draw-
ings in which—

Flgure 1 is & plan showing one side of the -

dev1ce in its bed position.
I‘10' 2 is a side view of the bed bottom and

"seat In their sofa position but removed from

the sofa frame

Fig. 3 is a side view of the device in its

bed position with the near end of the sofa
frame removed.

Fig. 4 is an enlarged fragmentary view of
the lock for securing the demountable mem-
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ber in the sofa fr ‘une, the frame end being
removed,

Fig. 5 is a vear view of the sofa back.

Fig. 6 is an enlarged fragmentary end
view of the automatic 100 control mechanism
with tho leg extended.”

Fig. 7 is an enlarged cross-section of the
loek ior securing the demountabls member
in place on the sofa frame.

Tig. 8 is a side view of the coacting bed
bottom and seat removed from the sofa
frame and swung part way to their bed posi-
tion, _ ‘

Fig. ¢ is a side view of a4 modified form of
the demountable member removed from the
sofa frame.

Tig. 10 is a plan of one corner of the foot
section showing a modified form of auto-
matic leg conho] means.

Fig. 1is a fragmentary end view of the
foot section showi ing a front elevation of the
modified form of leg control means.

In the construction shown in I‘ms 1to
8 inclusive, the device comprises a sofa. frm
1 having ends 2 and connec ting members 3,
in combination with a back 4 and a de-
mountable member 5 including a seat 6, a
foldable bed bottom 7, and supporing
means 8. The back 4 1s mounted turnablv
on the frame 1 for swinging rearw (udly SO
as to make head room for the hed when the
device is unfolded.  Said supporting means
8 comprises lifting mechanism 9 and a frame
hd\ln“ side bars 10 to which said mecha-
nism 1is attached and cross bars 11 holding

said bars in spaced relation. The seat 6 is
carried by the bed bottom 7. Bars 12 are
attached to the frame ends 2 for coaction
with said bars 10, to support the member §
demountably.

"The bed bottom comprises a series of sec-
tions, preferably four, arranged to fold to
inclose the bedding on its top, bottom, front
and rear sides, and inelndes a short head
section L), a main section 16, a connectmg
section 17 .and a foot section 18 commected
turnably at their adjacent edges respec-
tivey, as at 20, 21 and 22. The bed battom
joints for section 17 are formed to limit the
opening to 180 degrees, said joints in this
respect being of the nature of rule joints.
The head section joint is preferably Tormed
likewise. The joints 21 and 22 are formed
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to limit closing. to about 90 degrees, for

- which purpose shoulders 23 may be provided

as illustrated in Figs. 2 and 8. The bed
bottom includes a continuous yielding fab-
94, as for instance woven wire or the

,uke, attached to the frame members of the

sections, as illustrated in Fig. 1. A spacing
bar 25 is provided for the foot section and
is pivoted thereto near the joint 22 but
preferably spaced therefrom as at 26. An-
cther spacing bar 27 is provided for the
main section 16 and is preferably located
at the joint 21.  Said spacing bars are bent
to give clearance for the bed spring 24.
The seat member 6 comprises a frame 29
formed to give clearance for the bed spring,
and upholstered part 30 and a front panel
31 substantially integral and rigid with the
frame 29. The rear part of the seat is
mounted slidably on the foot section s
by means of a bracket 82 having a shoulder

Ppivoted to the main seetio

1,206,612

at or adjacent
to the joint 20. The front link 59 is piv-
oted at its upper end to the medial part

of the main section, as at 60, adjacent to’

its front_edge, and at its lower end to the
front part of the bar 10, as at the point
wheré the front cross bar 11 is connected.
Toggle links 63 and 64 are provided, one
pair on each side of the bed bottom, one of
the toggle links being turnably connected
to an intermediate p‘ut of the connecting
section as at 66, and the other to the front
part of the bar 10, preferably at 11. Guide

" ‘means are provided on each end of the main

section 18, preferably in the form of plates
68 each having a cam slot 69.

An opexatlnrr lever 71 has a shoulder 73
intermediately of its ends formed for co-
action with said guide, said shoulder pref-
erably being in the form of a headed pivot
or stud, ﬁttln«r in said cam slot 69. The

33 formed to coact with a longitudinal slot }lower end of the operating lever is connect-

34 in the side rail of the foot Sechon The °
front of the seat is secured to the Led bottom .

by means of a bracket 87 on the lower part
of panel 31, which bracket is provided with
a shoulder’ 88 arranged to coact with a
slotted link 40 pivoted to the bed bottom,
preferably at the joint 21. - A brace 43 is
secured at -its ends to the seat frame and
the lower part of said panel 31. :

The back 4 comprises a frame 45 with up-
holstering thereon, said frame being swing-
ably connected to thé upper part of the
sofa frame, as by means of hinges 46 se-
cured to the top cross-bar 3, the lower part
of the back being swung {prwmd normally
to its sofa posmon where held by-lock means
or latches 47. Upon releasing said latches
the back is swung by gravity o a retmcted
position so as to increase the head room for
the bed. Said latches 47 are of an auto-
imatic character, preferably having springs
48 normally urging a plunger 49 carried
on the back into engagement with one of
the frame ends 2 formed to receive the same
when the back is swung forward. When
retracted the lower part of the back may

rest against one of the cross members 3,

Manual means are provided foy retracting
the plungers, as for mstance a handle 50 ad-
jacent to the upper edge of the back and

" conneeted to each of said plungers, as by
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means of a cord or chain 51
gllldbS 53.

The mechanism for swinging the bed see-
tions from one position to the other” consists
mainly of links and levers disposed in like
manner on each side of thie bed. The main
section 16" is carried by legs or links front

and rear on ecach side. Each rear link 56

“js pivoted at its lower end to a moedial part

of the bar 10 ad]acent to its rear end, as

‘at the point where the rear cross-bar 11 is

attached. The upper end of link 56 is

held in~

el by means of a link 75 to a medial part

of theh ear link 56, as at 77, and the upper
end is connected by a link 79 to a medial
part of the foot section adjacent to its rear
edge, preferably at 26.

A toggle actuating link 82 has one end
connected to the CO‘lLtlnG‘ ends of said toggle
links, and the other end to a medial part
of the operating lever, preferably at the
point where the cam-engaging shoulder 73
18 located.

The link 75 has a longitudinal slot 84 at
one end so as to pl()vule for limited inde-
pendent movement of the operating lever
with respect thereto. Because of such free-
dom of movement the section joint 22 is
the first to stryighten in unfolding the bed,
and is the first"to fold in Lcstounﬂ to sofu
form. The length of slot 84 determines the
relative position of the foot section to the
other sections in unfolding, and by adjust-
ing. the length and position of said slot
when the device is made and assembled, the

proper balancing of the mov: .xble parts may

be provided for.

The lower end of the operating lever 71
extends beyond its connection with the bal-
ance lever 75, and coacts at times with a
bearing shoulder, preferably in the form of
2 stahon(uy mllez 85 secured to the bar 10,
said shoulder being effective during that
part of the oper ation in which the bed bot-
tom is n(mly folded, as shown in Fig, 2, the
link 73 at such time having no Lﬁ'(’/(,t E:wh
cam plate 68 is secured at its ends to the side
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rail of the main section 16 and is spaced

therefrom ‘somewhat so as to pmvide clear-
ance for the coacting shouldér 73 of the op-
erating lever.
Ylol(lnw means are arranged for urging
the bed bottom upward to its bed position,
said means preferably comprising a set of
four coiled springs 87 disposed .upon the
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. is provided
- bar 10 for guiding
part of the head section in folding and un-
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cross bars 11 and having their ends hooked
over the rear edges of the links 56 and 59
and around the bars 88 respectively, which
are disposed crosswise of the bars 11, as
shown in Figs. 1 and 8. :

A-rigid supporting member or cam leg 90
on the rear end of each mounting
and supporting the rear

Tolding the bed bottom.
plate-like and is provided with

a diagonal
slot 92 term.

.ating at the top with a hori-

“zontal shoulder 93 on which the head section

rests in its bed position. " Each side rail of
the head section has a lengitudinal slot at
95, and a pivot-like bholt or stud 96 slidablo
in said slots secures the head section to the
cam. legs in operative relation.

 The member 15, preferably formed as a
bed section, serves as a link connecting the
main section 16 and the upright 90, and
limits the forward swing of the bed bottom
when raised.to its bed position,

Stop means are provided on one’ »f the end
sections for arresting the folding movement
of the bed bottom. Said means include
shoulders 98 on the rear part of the head
section. The stops 98 project forward so as
to receive and support the Toob rail when the
device is folded.

An automatic lock is provided for secur-

" ing the sections in folded relation, said lock
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“is provided on each side of the. foot

60 f,
‘ slot 84, said plate having shoulder means 119
1o engage said slot. The plates 109 are con-

65

comprising a sliding bar 100 disposed trang-
versely of the foot section on its under side
adjacent to the foot rail. Yielding means
101 urge the sliding bar into engagement
with the uprights 90, each of which is
provided with a shoulder 102 formed by
cutting a notch in the adjacent edge of the
plate constituting the upright. Said bar 100
1s provided with & handle 105 arranged to be
ripped by the operator for releasing the
ock and for swinging the foot section to
Said bar slides downwardly
against the adjacent edge of each upright 90,
in folding thebed, so as to operate antomati-

~cally for locking the sections together.,

Automatic legs 107 support the seat 6 and
foot section 18 in their bed position. The
rear upper corner of the seat frame is hev-

eled -and the legs are pivoted thereto. Fach

leg is angled at its upper end and connec-
tions are provided for controlling the legs
by the somewhat divergent movement of
the beveled edge of the seat frame with re-
spect to the foot section in folding the bed
bottom, as shown in Fig. 8.

A Tug 109 preferably in the form o a plate
section
or sliding longitudinally of the adjacent

nectéd by a cross bar 112 to which the short
arm 113 on eaeh leg is connected by means
of a link 115 attached somewhat loosely to

2

the short arm of the leg. Said link is con-
nected more or less loosely so.as to accom-
modate the swinging of the Jeg as will be
understood. In folling the bed. the leg is
pulled up into folded position by the link
113, while in unfolding the bed the leg is re-
leased and permitted to swing downward by
gravity, assisted morve or less by’ the action
of sdaid link.

The coacting rails 12 and 10 of the sofa
frame 1 and demountable part 5 respectively,
are angular in shape each with one flange
disposed vertically and the other disposed
horizontally and resting slidably one upon
the other asshown in Fig.7. Locking means
are provided for securing the rails 10 in po-
sition, comprising a stud 117 carried by a.
yielding member preferably in the form of a
leat spring 118, the coacting rail flanges
being perforated to register when assembled,
This lock is arranged for manual control fo
release the demountable bart 5. Release
means preferably in the form of a rotary
cam 120 is provided with a handle 121 ar-
ranged for convenient turning by the oper-
ator to withdraw the stud 117, _

In the construction shown in F igs. 9 to 11,
a modified construction is shewn in which
the shoulder 125 on the operating lever 196
travels in a guide slot 127 in the side rail of

guide such as shown in Fig. 8. In this in-
stance the lower part of' the operating lever
is connected to the vear leg-link 130 by
means of a chain 131, and the automatic legs
133 for the foot section 134 are secured di-
rectly to the foot rail 135. Guides 136 pref-
erably in the form of angle bars are provided
on the link 130 and bar 10 against which the
lower end of the operating lever 126 reacts
at times, as when the bed begins to unfold,
A series of links is provided, connecting
each leg 183 with the adjacent part of the
seat frame 137, whereby the longitudinal
movement of the seat frame on the foot sec-
tion 134 serves to control the legs. One of
said links—188—is connected turnably to the
adjacent edge of the seat frame, and the
other end is guided by a slot in the side rail
of the foot section. Pivoted to link 138 is a
diagonally disposed link 139 the outer end
of which is guided by a slot in the foot, rail.
Another link, 141, to which Iink 139 is piy-
oted, is mounted slidably on the foot rail.
A link 143 has one end pivoted to the adja-
cent leg 133 and the other to a bracket 144
on link 141, ,

The diagonal link 139 is further guided by
a link 146 pivoted at one end to the medial
part of link 189 and at its other end to the
corner part of the foot section. '
springs 148 are disposed on the upper side
of the cross bars 149,

The operation of converting the device
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In this instance the bars 147 for the‘lifting :
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from a sofa to a bed consists in first releas-

ing the back by pulling on the handle 50,

and then swinging the foot section upward
and forward to its bed position by pulling
on the handle 105, the lock for securing the
section in folded relation being released. au-
tomatically by the initial pull on the latter
handle. The device is converted from a bed
to a sofa by an operation substantially the
reverse, consisting in lifting the foot section
and swinging it backward and downward to
its sofa position, and then restoring the back
to its normal forward position. ‘

The action of the different parts in un-
folding the bed bottom, as illustrated in the
preferred form, is substantially as follows:
The initial turning of the foot section on its
pivot 22 actuates the operating lever 71 by

_ pulling on the link 79, and the operating
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lever in turning reacts against the roller 83.

and by pushing on the link 82 tends to urge
the toggle links into alinement. As the op-
eration continues the shoulder 73 on the
operating lever travels forward in the guide
slot 69 and the leg-links 36 and 59 swing
upwardly. As soon as the operating lever
and the link 56 have swung through a suffi-
cient angle to bring the link 75 into compres-
sion, the roller 85 becomes inoperative and
lever- 71 reacts against link 75 instead.
When the bed bottom is entirely unfolded
the toggle links swing somewhat past the
point of alinement so as to lock and consti-
tute a rigid support for the section 17. As
the foot section swings downward to its bed
position the seat swings away somewhat by
gravity, the pivot 38 sliding to the Tower end
of the links 40, and the shoulder 33 sliding
inward along the slot 3¢ of the foot section.
As the sections unfold, the foot section 18
swings into alinement with section 17, after
which the remaining sections swing into
alinement. The head section rides upwirdly

Dbetween the cam legs 90, and the lower part

swings forward, bringing the head section
into alinement with the main section. As
the seat swings to an angle with the foot
section and slides away from the foot rail,
the lugs 109 slide inwardly and the links 115
permit and assist the legs 107 to swing down
to their supporting position. '

In folding the bed bottom, the parts op-

erate as follows: The foot section swings
to an angle of 90 degrees with the adjacent
section 17, and in so doing pushes the link
79 inward, thereby giving initial movement
to the operating lever which swings so as
to bring tension on the link 75.  As the op-
eration continues, the stud 73 travels rear-
wardly and the toggle links are retracted
by tension of the bar 82. The rear part of
the head section first slides backward some-
what and upward as the front part swings
downward, and finally slides bodily down-
ward to its folded upright position. Asthe

1,206,612

device folds, the seat swings downward and
backward by gravity upon- the folded sec-
tioas. As the foot section swings into place
the locking bar 100 énters” the notches in
the upright 90. The moyvement of the seat
on the foot section causes the'links 115 to
pull up the legs 107 to their folded position
across the beveled rear corner oftthe seat.

In the modified form the movement of
the seat on the foot section in unfolding
pulls the leg control links 138, 13% and 141
in such manner as to unfold the legs, and
in folding the bed bottom the reverse move-
ment pushes said links in such manner as to
swing the legs upward against the foot rail.

Although but two specific embodiments of
this invention are herein shown, it is to be
understood that no attempt has been made
to show specifically all useful embotliments,
and that some of the details of the con-
structions shown may be altered or omitted
without departing from the spirit of this
invention, as defined by the following claims.

T claim: ' ‘

1. Tn a device of the character described, a
supporting frame, a bed bottom foldable
with the bedding in made-up form to a sub-
stantially rectangular para‘llelogram shape
mounted thereon comprising a pair of long
sections disposed oppositely and spaced
apart from each other, a_short section con-
necting two adjacent edges of said long
sections, another short section disposed op-
positely from the connecting section and
joined turnably to one of said long sections,
means for locking said sections.in folded
relation including upright means on said
frame overlapping the edges of said long
sections adjacent to their. divergently mov-
able edges and embracing the last men-
tioned section when folded, and manually
operatable means carried by one of said long

sections for releasably engaging said over-

lapping means. :

2. A sofa bed comprising a frame in com-
bination with a foldable sectional bed bot-
tom, & seat membes carried by said bed bot-
tom, a part of said seat being connected in
slidable and turnable relation with one of
the bed sections, folding legs carried by said
seat, and connections for said legs oper-
atable by the relative movement of said

seat and said section for controlling said

legs.

3. A sofa bed comprising a frame in com-
bination with a foldable sectional bed bot-
tom, a seat member carried by said bed bot-
tom, a part of said seat being connected in
slidable and turnable relation with one of

the bed sections, folding legs carried by said

“seat, connections for said legs operatable by
the relative movement of said seat and said
section for controlling said lugs, said con-
nections comprising a pair of lugs movable

- Jongitudinally on the side rails of said sge-
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tion, a bar disposed transversely of the bed
bottom and carried by said lugs, and links
connectmg said legs L'Lspecuvely to said bar.
4. A device of the class described, com-
prising a foldable series of bed bottom sec-
tions in combination with a vigid frame,
links turnably connected to said “frame for
swinging forwardly and upwndh one be-
Li'd another at each side of said series,
saidt series including a main section, and
said links being turnably connected to said
section adjacent to their free ends, and 2
member turnably connected to said section
and a rigid part of said frame for positively
hmltmg the forward swing of said links,
which said member may serve also as a bed
section.

5. A device of the class described com-
prising a foldable sectional bed bottom, in
combination with a rigid frame, links turn-
ably connected to said frame for swinging
forwardly and upwardly one behind another
at each side of the bed bottom, said bed bot-
tom inciuding s main séction, and said links
being turnably connected to said section ad-
jacent to their free ends, one of said sections

" being tumably connected $6 said section and

30

50

o
o

60

&

Swardly

a rigid part of said frame for limiting the
forward swing of said links, a toggle device
connecting the next forw ardly dispgsed sec-
tion and said frame, a lever having a medial
shoulder. coacting shda)ly with said main
section, a link econinecting said lever and the

adjacent ends of the too"gle members, a link

connecting one end of said lever and the
foot section, and means limiting the move-
ment of the other end of said lever,

A foldable sectional bed bottom, in com-
bination with a frame having a horizontal
part and an upright part adjacent to one
edge, links for bodily swinging one of the
sections upwardly fror: said horizontal part
and away from said upright part, and an-
orher of the sections, adjoining said section,

being disposed uprmhdv beside said uprwht
p(ut and connecting means attauhed slid-
ably to both said upright part and the up-
right ﬁumon, said sections bnln(r swingable
upwardly into alinement,

7. A foldable sectional bed bottom, in com-
bingtion with a frame having a horizontal
part and an upmont part adjacent to one
edge, links for bodily swinging one of the

‘sections upwar dly from sam hc‘rm)mal part

and away ¥rem said upright part, and an-
other of the sections, 'demmnﬂ Smd section,
being disposed uprightly beside said uprilght
part, s sand connect g means attached shdably
to both said Umwh part and the upright
section, said sections being swingabie up-
inte alinement, said IIpII“’hl part
and th coacting soction having longitudinal
slots for the conne(tmﬂ‘ means, the frame
slot being inclined upwe ardly v ang forwardly.

8. In a sofa bed, 2 demountable member

&

comprising a rectangular frame having up-
right means at one edge, in combination with
a sectional bed bottom foldable upon said
frame, links connecting said frame and bed
bottom arranged for swinging the latter to
and from its bed po.smon, a latch carried
by one of the sections for securing the bed
sections in folded relation, said upright
means being notched to receive said latch,
and yie dmrr means urging said latch 1nt0
engagement \Vlth the notched member when
the bed bottom is folded.

9. Ina device of the class (}ebcmbed, a fold-
able sectional bed bottom, in combination
with a frame, front and rear Vinks connect-
ing said frame and one of the bed sections,
a lever havi ing a medial part mownted slid-
ably on said section, toggle links connecting

said frame and another section adjacent to -

the first mentioned section, a littk connecting
the adjoining ends of said toggle links and a
medial part “of said tever, arlink connecting
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one end of said lever and a third section ad-

jacent to the second mentioned section, and
bearing means for the opposite end of said
lever.

10. In a device of the class descrlbed a
foldable sectional bed bottom, in combina-
tion with a frame, front and rear links con-
necting said frame and one of the bed sec-
tions, a lever having a medial part mounted
slidably on said section, toggle links con-

necting said frame and another section ad--

jacent “to the first mentioned section, a link
connecting the adjoining ends of said toggle
Tinks and a medial part of said lever, a link
connecting one end of said lever and a third
scetion adj jacent to the second mentioned sec-
tion, bearing means for the opposite end of

said lever, said frame havi ing an upright dis-
powd at the other side of the first mentioned
section from/the second mentioned section,
and said bed bottom including means con-
necting said upright and said first men-
tioned section.

11. In a device of the class descnbed a
foldable sectional bed bottom, in combina-
tion with a frame, front and rear links con-
necting said frame and one of the bed sec-
tlolns, a lever having a niedial part mounted
slidably on said sectlon togele links con-
necting said frame and another section ad-
jacent "o the first mentioned section, a link
connecting the adjoinin
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2 ends of said toggle -
links and a medial part of said lever, a Iink

connecting one end of said lever and a third

seetion (1](LC(,Ilt to the second mentioned sec-
tion, and a-link tarnably connected at its
ends to a medial purt of one of said rear links
and to the opposite end of said lever respec-
tively. one of the connections of the last men-
tmned link being slidable lengthwise thereof,

In a device of the L](LSS described, a
f()l(ul.bxe sectional bed bottom, in (,omblna-
tion with a frame, front and rear links con-
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Hecting said frame and one of the bed sec-
tions, a lever having a medial part mounted
‘slidably on said sectlon toggle links con-
necting said frame and another section ad-
jacent “to the first mentioned section, a link
connecting the adjoining ends of said toggle
links and a medial part of said lever, a Iink
connecting one end of said lever and  third

1,208,612

section adjacent to the second mentioned -

section, and o bearing member on said frame
for the adjacent end of said lever, said bear-

ing and the last mentioned link belncr opera-

tne together in unfolding the devwe
bugned at Delavan this 21st day of 1 \hy,

HARRY D. BARTLETT.

1915,
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