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. _ . 1
The present invention relates to hinge struc-

tures for sofa beds of the type wherein a seat

section is hinged to the back section and both
sections may he moved either into a bed form-
ing position or a sofs foriming position.

In hinge structures of this type. usually there

1s provided three hinge members, i. e, a rear
ninge member attached to the hack, a front hinge
metniber attached to the seat, and a third base
ninge member attached to the carrier rail of the
hase. Usunally, in such cases, the rear and front
hinge members are connected through linkage to
the carrier rail. Further, such linkage is spring
blased with respect to the carrier rail by a ten-
sion spring having one of its ends stationarily
rounted with respect to the carrier rail and the
other one of its ends connected to such linkage
to bhias the front hinge member or connected
seat member with respect to the carrier rail, in
order to achieve conventmnal operation of such
hinge structure.
- Buch spring is normally effective only when
the back portion of the sofa bed is moved from
its seat forming position to its bed forming posi-
tion, and giff
portion is moved from its bed forming position
to its seat forming position. Such difficulties
arise from the fact that such spring, which is
ususally a coil tension spring, is subjected to com-
pression forces which result in buckling of the
call spring and even development of permanent
undesgirable sets in the spring. Further, when
such spring is buckled, some of the convolutions
of tne spring separate to allow bedding material
such as sheets to be lodged therebetween, so that
subsequent movement of the back section of the
nombination sofa bed may result in clampmg and
tearing of such sheets.

Ais0, some energy is required to compre‘:s the
coil spring to produce such obJect.xcname buck-

ling thereof.

It is therefore an obiect of the present inven-
tion to provide an improved hinge structure of
the characver outlined above, characterized by
the ease with which the sofa bed may be con-
verted to a hed or to a seat, or vice versa, as the
case may demand. |

Another object of the present invention is o
provide an improved hinge structure of the chat-
acter outlined above, characterized by fhe fact
tnat the spring biasing the linkage with respeci
te the carrier rail or base hinge member is never
subjected to compression forces to cause unde-
sirable buckling.

Another object of the present invention is to

culties have arisen when such back -
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ticularity in the appended claims.
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provide an improved hinge structure incorpo-
rating as a feature thereof a lost motion con-
nection hetween such linkage snd the base hinge
member to avoid the above mentioned difficulties.

The features of the present invention which
are bhelieved to be novel are set forth with par-
This inven-

tlon itself, both ‘as to its organization and man-

ner of operation, together with further objects

and advantages thereof, may be best understood
by reference to the following description taken
in connegtion with the accompanymg drawings
in which:

Figure 1 is a se,ctlonal view of a combination

sofa bed and seat having incorporated therein

a hinge structme embodymg featurhs of the pres-
ent invention,

Migures 2 and 3 show the relative positions of
the various elements of the hinge structure
shown in Figure 1 in progressive order as the sofa
15 converted from the seat shown in Figure 1 to
a bed,

Figure 4 is a perspectwe view showing the lost
motion pivoted plate element incorporated in
the structure shown in the previous figsures for
achieving important features of the present in-
vention.

Figure b is an enlalged view of some of the
mechanism illustrated in Figure 1.

The combination sofa bed and seat includes
a back portion 18, a seat portion i, and a carrier
rall 12, each -interconnected, in conventional
meanner, by the improved hinge structure having
the general reference numeral 14,

Broadly, such hinge structures i4 are well
known in the art, and the present invention con-
cerns itself particularly with the provision of a
lost motion connection between the link member

- 19 and the base hinge member {8 upon which

40

such link member 5 is pivoted to achieve the
abgve indicated results, and also to avoid diffi-
culties encountered in prior art structures of this

- type.

a0

TH

The connecting hmge {4 permits movement of
the seat ! and back 10, together with the up-
holstery, springs, cushions or mattresses carried
thereby into either a seat forming position or into

‘& bed forming position,

In the poesition shown in Figure 1, correspond-
ing to the seat forming position of the parts, the
pack 18 is in its back forming position and the
seat 11 is in its seat forming position. The back
0 may be moved by lifting the front edge of
the seat { I, whereupon the seat and back may be
SwWung as a unit progressively into the inter-
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mediate positions shown in Figures 2 and 3, to
ultimately realize the bed forming position of
the parts (not shown) wherein the planes of such
back and seat portions {0 and (| are substan-
tially coplanar, as is well known and understood
in viewing the prior art practice.

The hinge controlling the above described
movement of the parts includes a rail hinge meme-
her {8 fastened to the back portion 10 by bolts
(9. a front hinge member 20 fastened to the
seat {1 by means such as bolts 21, a base hinge
member 16 fastened to the carrier rail, as for
example, by bolts 22, a first link member 13§ hav-
ing its opposite ends pivoted, by suitable pivot
pins 26, 27 on the hinge members 20, {6 respec-
tively, a second link member 28 having its lower
end pivoted by means of pivot pin 30 to the base
hinge member (6, and the upper one of its ends
nivoted by means of pivot pin 31 to the corners
of the overlapping hinge members {8, 20. Also,
such hinge structure includes a spring biased
lever 32 which is pivotally mounted by pivot pin
33 to the rear hinge member (8, with the forque
spring 35 having one of its ends engaging such
lever 32 and the other one of its ends fastened
to the hinge member {8 to bias the lever 32 in
the clockwise direection in Figure 1.

Also pivotally mounted on the pivot pin 27 is
the plate 40 having the lost motion slot &9A
therein. This lost motion slot 40A cooperates
with a stop member I5A in the form of a rivet
mounted on the arm 15 to limit the pivotal move-
ment of the plate 40 with respect to the arm 13.
This plate 40 is connected to one end of the coil
tension spring 41, the other end of such spring
¢{ being secured to the base hinge member 16.

It will thus be seen that when the hinge mem-
bers 18 and 20 are held against relative move-
ment, the seat and back pivot on the links 1%
and 28 and the base hinge member 6. The seat
{{ and back {0 may consequently be moved as
a unit without changing the relative positions
thereof. During such movement, the links 28
and (5 swing about the pivot pins 27 and 30 at
the lower ends thereof and about the pivot pins
26 and 31 at their upper ends. In other words,
during the movement of the seat and back from
the sofa forming position, there is no relative
movement of the hinge members 18 and 20 which
swing as a unit, but there is relative movement
of the links 28 and (5, as indicated in Figures
2 and 3.

When the seat 11 is moved into its bed form-
ine position, as indicated in Figures 2 and 3. to
he position of Figure 1, the hinge member {8 is
unlocked from the hinge member 20, whereby it
and the back secured thereto may move rela-
tively to the hinge member 20 which does not
change its position. Means are therefore pro-
vided on the hinge, first to lock the back {0 and
sealb 11 together during movement of these parts
from the rosition of Figure 3 to that of Figure 2
and then to that of Figure 1, and second to un-
lock or release the hinge members {8 and 20 from
each other for relative movement from the posi-
tion of Figure 1 to that of the bed forming posi-
{ion, on prover manipulation. .

Such locking means is conventional and may
include the main plate-like locking member 32
suitably pivoted near its left end on the pivot pin
23 carried on the hinge member 8. Such lock-
ing member 32 is provided with the lower edge
42 leading to the locking notch or recess 44 which
is arranged near the free end of the locking
member. The free end or right hand portion
(Figure 1) of said locking member passes through
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the space defined by the legs and cross bar of the
U~shaped bail 45, which is secured to the hinge
member 28 by means of its legs by conventional
means. The locking member 32 goes bhack and
forth through the bail 45 and swings on its pivot
33 petween the legs of said bail when permitted
to do so ont the relative movement of the hinge
members (8, 20, or in other words, on the opening
or closing of the hinge.

The spring 35 and the weight of the locking
member 32 serves to urge the shoulder or edge
of the notch 44 into contact with the lower leg
of the hail 45 in the normal positions of the parts
wherein the hinge members {8 and 20 are locked
against relative movement.

Carried by the free end portion of said locking
member 32 in a position to guide the lower leg
of the bail member 45 out of the locking notch
44 at the proper time is the auxiliary release
member pawl or trigger lever 52. The operation
of the pawl 52 is conventional and per se forms
no part of the present invention. It is noted
that the pawl 52 is pivoted about the pivot 83 and
is gravity-actuated. The counterclockwise mo-
tion of the pawl 52 in Figures 1 and 5 is limited
by engagement of the pawl §2 with the flange 10
of the lever 32. The pawl 52 serves as a cam dur-
ing certain phases of operation of the device.
Such lever, in accordance with conventional prac-
tice, is pivotally and loosely mounted on the main
locking member 32 by means of the pivot pin
55 Suitable stops are provided to limit such piv-
otal movement of the trigger lever §2 for the in-
tended purpose.

Tn the normal or sofa position of the parts, as
shown in Figure 'l, the back 10 is locked to the
seat {1 in a position substantially perpendicular
thereto. In this position the lower leg of the
hail 45 has entered the notch 44 and rests against
the rear edge or shoulder of such notch. Release
lever 52 also rests against the bail owing to the
lever having swung in a clockwise direction about
its pivot 55 under the influence of gravity. The
shoulder of the pawl is to the right of the bail leg
and hence the parts are adequately locked to-
gether as shown in the enlarged view illustrated
in Figure 5.

However, if the front edge of the seat 1 is
raised, the bail leg, if not already in such con-
tact, may move slightly in the notch 44 into con-
tact with the front edge of the notch but no
further, and the locking member 32 remains ef-
fective to hold the hinge members 18 and 20
against further relative movement. Continued
movement of the seat in a counter-clockwise di-
rection about the pivot pin 31 therefore causes
the back i10 to move with the seat [{ in a counter-
clockwise direction until the seat is in the inter-
mediate inclined position. In said position the
hinge members 18 and 20 have not moved rela-
tively to each other. |

Now if it is desired to move the seat relatively
to the back into the position of Figure 3, the seat
is further moved slightly rearwardly about the
hinge pivot pin 31 sufficiently to release the lock-
ing member 32 as illustrated in connection with
Figure 1 and the enlarged view in Figure 5. On
such movement, the bail 45 moves in the notch
44 of the locking member raising lever 52 until
tha bail leg is far enough to the right to reach
a point at the end of the notch 44, permitiing
lever 52 to drop clockwise by gravity forces act-
ing thereon, such lever at this time being to the
left of the leg of the bail 45. On movement ol
the seat now in reverse or clockwise direction;
the leg of said bail 45 travels with the lever arm
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52 moving away from the notch 44 to a point
outwardly beyond the line of the edge 42 of the
locking member 32, and is carried completely out
of the notch and along such edge 42 whereby the
hinge member 20 is completely released from the
hinge member 18 and swings relatvively thereto,
the locking member at this time passing further
through the bail.

The action of the locking member 32 with its
associated lever member 52 is in accordance with
conventional practice, and features thereof per se
form no part of the present invention. The pres-
ent invention may be practiced, of course, with
other types of locking members 32, and the one
outlined above is merely exemplary and may
equally well be substituted.

As mentioned hereinabove, when the unit is
converted from a sofa to a bed there is relative
movement between the link {5 and the hinge
member {6. In the bed forming position of the
unit it is desired that the seat 1 { be pressed down-
wardly by means such as the coil tension spring
4f. Such spring £f, as such, perforins no useful
function in the sofa position of the unit. In ac-
cordance with conventional practice, such spring
41 had one of ifs ends attached to the base hinge
{6 and the other one of its ends attached to the
arm {5. Such construction led to the undesirabls
results indicated in the first part of this specifica-
tion. In order to avoid the difficulties arising
from such construction in accordance with fea-
tures of the present invention, one end of the
spring 41 is attachaed to the lost motion plaie 49
arranged to cooperate with the stationary abut-
ment I5A on the arm {8, in such a manner that
the spring 41{ is tensioned only when the unit is
heing formed as a bed. In other words, the spring
&1 is not tensioned when the unit is in the sofa
forming position.

Thus, as is evident from inspection of Figures 1,
2 and 3, the lost motion connection thus providedg
between the spring &4 and the arm 15 prevents
buckling of the spring 4f when the unit is in the
sofa forming position shown in Figure 1 or 2, butb
such lost motion connection yet causes the spring
d{ to be desirably tensioned for its intended pur-
pose of initially biasing the seat forming member
Il downwardly to the bed forming position of
the unit.

While the particular embhodiments of the pres-
ent invention have been shown and described,
it will be obvious to those skilled in the art that
changes and modifications may be made without
departing from this invention in its broader
aspects and, therefore, the aim in the appended
claims is to cover all such changes and modifica-
tions as fall within the true spirit and scope of
this invention.

T claim:

1. In a hinge structure of the character de-
scribed for use with sofa beds having a seat and
& back, said hinge structurs incorporating a pair
of ninge members which are pivotally connected,
one adapted for connection to the seat and the
other for connection to the back, whereby the
seat and back are adapted to be arranged for
pivotal movement relatively to each other, means
for locking the hinge members against such
movement to permit the seat and bhack to he
swung as a unit, said means comprising an auto-
matically actuated locking member, an unlock-
ing member for such hinge members operative
upon relative movement between the back and
seat elements, said hinge structure comprising
also a base hinge member for attachment to the
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cartier rail of the sofa bed, and a.link having one
of its ends connected to the base hinge member
and the other one of its ends pivoted to the hinge
member which in arranged for attachment to the
seat element, a tension spring having one of its
ends affixed to said base hinge member and hav-
ing the other one of its ends attached to said link
through a lost motion connection and a second
link having one of its ends connected to said base
hinge member and the other one of its ends con-
nected to said pair of hinge members. -

2. In a hinge structure of the character de-
scribed for use with sofa beds, said hinge struc-
ture incorporating a rear hinge member for at-
tachment to the back portion of the sofa bed, a
front hinge member for attachment to the seat
element of said sofa bed, a base hinge member
for attachment to the carrier rail of said sofa
bed, means pivotally connecting said rear hinge
member to said front hinge member, latching
means hetween said rear hinge member and said
front hinge member, automatically operated to
lock sald front and rear hinge members together
for movement as a unit or to allow independent
pivotal movement in accordance with relative
movement of the back and seat elements when
attached, a first arm having its iower end piv-
ctally attached to said base hinge member and
the upper end of said first arm being pivotally
connected to said front and rear hinge members,
a second arm having its lower end pivotally con-
nected to said base hinge member and its upper
end pivotally connected to said front hinge mem-
her, and a tension spring having one of its ends
connecicd to said base hinge member and the
cther one of its ends attached to said second arm
through a lost motion connection arranged to
stress said spring only in the initial stages of the
bed forming position of said sofa bhed.

3. In a hinge structure of the character de-
seribed for use with sofa beds, having a rear
hinge member for attachment to the back ele-
ment of said sofa ked, a front hinge member for
attachment to the seat element of said sofa bed.,
a bhase hinge member for attachment to a rela-
tively stationary portion of said sofa bed, the sub-
combination comprising a link having its oppo-
site ends pivotally connected to said front hinge
member and sald base hinge member and a ten-
sion spring having one of its ends connected to
sald base hinge member and the other one of its
ends connected fto said link through a lost mo-
tion connection arranged to provide stressing of
sald spring only when said link is moved a pre-
determined angular distance with respect to said
kase hinge member.

4. In a hinge struecture of the character de-
seribed for use with sofa beds, a rear hinge mem-
ber for attachment to the back element of said
sofa hed, a front hinge member for attachment
to the seat element of said sofa bed, a base hinge
member for attachment to the base of said sofa
bed, means pivotally connecting said rear and
front hinge members, automatic latching means
operated in accordance with the relative move-
ment of the back and seat elements when at-
tached for either locking said front and resr
pinge merapers for joint movement or to allow
Independent movement of said froni and rear
hinge members, means pivotally mounting said
front and rear hinge members with respect (o
said base hinge member, said last mentioned
means comprising g link having its opposite ends
p@votally connected respectively to said front
hinge member and said base hinge member, and
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a spring connected through a lost motion con-
nection to said link and arranged to bias said link
with respect to said base hinge member only In
the initial stages of the bed forming position of
the sofa bed, one end of said spring being con-

nected to said base hinge member. -
RICHARD A. NOWELL.
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