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This invention relates to selectively locking, dual posi-
tion sofa bed hinges used in convertible sofas of the type
wherein the back rest may be moved downwardly so as to
lie flatly alongside the seat to form a bed.

The hinge of this invention is of the so called “non-
click” type, i.e. the operator does not have to-stop the
relative motion of the back and seat rests when he hears
the click of the hinge locking mechanism as it latches so
as to avoid an over-run of the locking mechanism and
an unlocking of the hinges. The operator of the “non-
click” type hinge may move the seat and back rest through
the full range of its permissible movement and the hinge
locking mechanism operates to perform its designed func-
tion without becoming inadvertently unlocked.

U.S. Patents 2,755,487 and 2,495,413 are representa-
tive of the previously used sofa bed hinge arrangement of
the “non-click” type which were a decided improvement
of the “click” type of hinge. However, the hinge and
locking mechanism disclosed in each of these aforemen-
tioned patents has certain disadvantages. - The latch mech-
anism is moderately bulky and the end of the latch pro-
trudes beyond the hinges and the cover plate installed over
the latching mechanism when the sofa is in the bed posi-
tion. Furthermore, the latch mechanism and its cover
plate protrude from the side of the hinge as an overhang
so it presents an interference and the hinges cannot be
mounted flush against the end of the seat and back rests.
The latch, being in a moderately exposed position to one
side’ of the hinges, will collect foreign matter and be-
come clogged. Since the latch moves in a relatively short
arc, foreign matter which collects in the latch mechanism
is easily not dislodged. A still further disadvantage of
the former locking mechanism is the spring arrangement
which eventually loses tension so that the locking mech-
anism becomes sluggish in operation.

Accordingly, an object of "this invention is to provide
a lockable sofa bed hinge arrangement of the “no-click”
type which is sunpler lighter, less bulky and costs less to
produce than the prlor hinge arrangement,

Another object is to provide a hinge assembly in which
N0 Springs are mecessary.

"Yet another object is to provide a hinge assembly hav-
ing no side protrusions so that it can be mounted flush with
the end of the sofa.

A further object is to provide hinge assembly which is
self cleaning,

Other objects and advantages of the invention will be-
come apparent from the following specification taken in
conjunction with the accompanying drawings wherein:

FIG. 1A is a schematic end view of the sofa in the
normal upright position;

FIG. 1B is a schematic end view of the sofa with the

back cushion lowered to lie flatly along side the seat

cushion in the bed position;

FIG. 2 is a view from above of the top of one hinge
assembly mounted on the back and seat frames at one
end of the sofa base;

FIG. 3A is a side elevation section of the sofa and
hinge assembly with the back and seat rest in the normal
upright position illustrated in FIG. 1A as viewed looking
toward one end of the sofa from a transverse section near
one end;
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FIG. 3B is a fragmentary view of the assembly of FIG.
3A with the seat hinge plate partially cut away;

FIG. 4 is a fragmentary view of the hinge assembly
similar to FIG. 3A with the hinges in an intermediate posi-
tion between the normal upright and the bed positions;

FIG. 5A is a side elevation section similar to FIG. 3A
with the hinge assembly in a second intermediate position
between the normal upright-and bed posifions;

FIG. 5B is a fragmentary view of the assembly of FIG.
5A with the seat hinge plate partially cut away;

FIG. 6A is a side elevation section similar to FIG. 3A
with the hinge plate assembly in still another intérmediate
position between the normal upright and the bed positions;

FIG. 6B is a fragmentary view of FIG. 6 with the seat
hinge plate partlally cut away;

FIG. 7A is a side elevation section similar to FIG. 3A
with the hinge assembly in the bed position;

FIG. 7B is a fragmentary view of FIG. 7A with the seat
hinge plate partially cut away;

FIG. 8A is a side elevation section similar to FIG. 3A
with the hinge assembly in an intermediate position in
raising the back rest from the bed position to the normal
upright position;

FIG. 8B is a fragmentary view of FIG. 8A with the seat
hinge plate partially cut away;

FIG. 9 is a side elevation of the hinge plate assembly
in the bed position showing the opposite side of the hinges
from the view of FIG. 7A;

FIG. 10 is a flat proﬁle view of the Iockmo latch,

FIG. 1A illustrates the sofa in the normal seat posi-
tion. The back cushion 11, mounted on the back frame
12, is affixed at a fixed angular relationship “X” to the
seat cushion 13 mounted on the seat frame 14, the angle
being measured counterclockwise from the seat frame.
FIG. 1B illustrates the sofa in the bed position in which
the angular relationship betweéen the back cushion 11
and the seat cushion 13 has been increased so they lie
flatly adjacent each other in the same plane subtending an
angle between the frames of approximately 180°. ‘The
back frame 12 and the seat frame 14 are pivotally mounted
on the sofa base 15 at each end of the back and seat
frames by hinges of the nature disclosed below.

An understanding of the hinges and their operation is
best gained by first referring to FIG. 9 in which the hinges
are shown in the positicn wherein the sofa components are
arranged in the bed position with the back-frame 12 lying
flatly adjacent the seat frame 14 on the sofa base 15 such
that the frames subtend an angle of approximately 180°.
A back hinge plate 16 is rigidly attached to one end of
the back frame 12 along one edge. by rivets or similar
connections 17 through the bottom flange portion 18 of
the back hinge plate which extends partially beneath the
back frame at-right angles to the remainder of the hinge
plate (see FIGS. 2 and 3). Links 19 and 29, respec-
tively, pivotally interconmect the back hinge plate 16 at
pivot points 24 and 25 to a support bracket 21 at pivot
points 22 and 23. The support bracket 21 is attached
to the side of the base-15 by screws 25, whereby the
back hinge plate 16 is swingably connected to the sofa
base 15 through the movable links 19 and 20 as best seen
in FIG. 9.

A seat hinge plate 27 is mounted to one end of the seat

" frame 14 along one edge, in much the same manner as the

65

back hinge plate is mounted on the back frame, by rivets
or other connections through a bottom flange portion 28
of the seat hinge plate which partially extends under the
seat frame 14. The seat hinge plate 27 is pivotally con-
nected to the back hinge plate 16 at a pivot point 25, the
same point at which the link 20 is pivotally mounted to
0 the back hinge plate 16, and the two hinges are thercby -
pivotable with respect to each other about the point 25
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unless restrained. A latch engaging element in the form
of . a projecting abutment.29 affixed to and protruding
from the side of the seat hinge plate 27 extends through
an arcuate slot 30 in the back hinge plate 16. The slot
38 is'an arc of a circle about the center 25, with the extent
of the slot being such. that the seat hinge plate 27 and
back hinge plate. 16 are movable relative to each other
about- the pivot peint 25 between a position in which the
back and seat:frames are side-by-side in the bed position
with an. angular. relationship of approximately 180°, as

illustrated in FIG. 7B, and a position in which the frames:

attached to the hinge plates subtend an angle a little less
than the fixed angular relationship “X” of the seat posi-
tion (FIG. 1A). The minimum angular relationship of
the hinge plates, or the trip position, is established when
the stop pin 29 engages the end 31 of the slot 30 farthest
from the links, as illustrated in FIGS. 4 or 8B.

A locking latch 32, illustrated in FIG. 10, is slidably

and pivotally mounted on the back hinge plate 16 from

a pin connection or coupling 33 to hang between the two
hinge plates 16 and 27. The latch 32 has a generally
heart-shaped, arcuate cutout or slot 34 near one end with
the two similar halves 35 and 36 of the slot arranged
Isngthwise of the latch with the pin 33 being contained in
either one of the two halves of the cutout as the latch is
moved lengthwise. The cutout 34'is a little wider than the
diameter of the pin 33 so as to loosely support the latch for
both free pivotal movement and limited lengthwise sliding
movement between the two halves of the cutout. Thus
the latch has two basic positions about which it may pivot,
an exiended position with the coupling pin positioned
within the outer half 35 of the heart-shaped cutout and
a retracted position with the coupling pin  positioned
within the inner half 36 of the cutout; the latch 32 being
slidable between these two positions. That end of the
latch 32 which is at the opposite end from the pinned con-
necticn has.a notch 37, the notch terminating in a point
38 at the extreme end of the latch. The underside of the
latch 32 .toward the notched end is cut away to form
the inclined portion 39. As can be best seen in FIG. 2,
the seat hinge plate 27 is dimpled in the area 46 around
the pivot point 25 to provide a clearance between the two
hinge plates to accommodate the latch 32 between the
two hinge plates 16 and 27 so. the latch is free to pivot
about its pinned connection 33 between the hinge plates.

The pin coupling connection 33 is affixed to the back
hinge plate 16 in the area between the pivot point 25 and
the slot 36 at the intersection of (1) a radius extending
from the position occupied by the abutment 29. at the far
end 31 of-the slot 38 a distance which is no less. than the
spacing “A” from the outer cutout half 35 to the notch
37 of the latch nor greater than the spacing “B” from the
outer- cutout half 35 to the tip end 38 of the latch, and
(2) aradius extending from the point 41 on the slot where
the abutment 29 is positioned when the hinge plates are at
the angular relationship “X” assumed in the seat position
a distance equal to the spacing “C” from the inner cut-
out half 36 to the notch 37 of the latch., The length of
the latch 32 is such that the tip end 38 of a latch pivotally
mounted on the coupling pin 33 will clear the abutment
29 as the abutment moves to the location 42 on the slot
3¢-it occupies when the hinge plates are displaced to the
bed position angte. The spacing “D” between the cen-
tral portions of the two halves 35 and 36 of the heart-
shaped cutout, occupied by the coupling pin 33 in the ex-
treme positions of the latch, is a little greater than the
spacing “E” from the central portion of the latch engaged
by the abutment 29"to the tip end 38 of the latch. The
reasons for these dimensions will become apparent from
the- subsequent description of the operation of the hinge.

Having déscribed the construction of the hinge mecha-
nism; the operation thereof will now be explained with
particular reference to FIGS. 3A to 8B. The operation
will be explained starting with the sofa arranged in the
bed position.
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When the sofa is in the bed position, illustrated in FIGS.
7A and 7B, and it is desired to move it to the seat posi-
tion, the operator grasps the seat 13 attached to the seat
frame 14 and raises the frame 14 in the direction of
the arrow “a” rotating the hinge plates relative to each
other to their minimum angular relationship in the trip
position with the abutment 29 in contact with the slot
end 31, placing the assembly in an intermediate position
with the back frame 12 resting on the base 15 in a hori-
zontal position and the seat frame 14 raised at a substan-
tial angle to the horizontal as illustrated in FIG. 8A. In
the bed position, the latch 32 is inactive and freely hangs
by gravity from the pinned connection 33 in its extended
or outer pivoting position 35 and the seat hinge plate 27
is free to pivot relative to the back hinge plate 16 about
the hinge pivot 25, the abutment 29 moving along the
arcuate slot 3%-toward the opposite end 31 of the slot.
As the abutment 29 moves along the slot 38, it engages
the freely hanging extended latch 32 in the inclined area
3% and carries the latch upwardly while the extended latch
pivots about the cuter pivoting position 35 of the elon-
gated cutout 34. The latch 32 is thereby rotated up-
wardly to the position shown in-FIG. 8B and the abutment
29 engages the end 31 of the slot-in the back hinge plate
to prevent further relative movement of the two hinge
plates past the trip position when the assembly reaches
the intermediate position of the raised seat frame. The
seat frame 14 cannot be further lifted inasmuch as the
two hinge plates are locked together by contact of the
abutment 29 in the end 31 of the slot and the back frame
16 is further restrained. in any movement downwardly
by the base 15 on which the back frame rests. Due to.
the specified relationship of the:latch dimensions and the
Iocation-of the latch coupling pin 33, when the latch is in
the extended position supported in the outer half 35 of
the. cutout 34, the notched portion 37 of the latch is in
contact with the abutment 29 when the hinge plates reach
their minimum angular relationship in the trip position
with the abutment 29.in engagement with the end 31 of-
the slot 30-in the back hinge plate (see FIG. &B).

The raised seat frame 14-is then pushed downwardly
from the position of FIG. 8A in the direction of the arrow
“b” to rotate the hinge: plates 15:and 27 relative to -one
ancther about. the point-25-in the direction: of increasing
their angular relationship -from.the trip pesition and:the
abutment. 29 moves away from the slot:end 31 to firmly
engage the latch 32 in the notch 37. The abutment 29 in
engagement against.the. inside of thelatch notch 37 moves
the latch 32 longitudinally from its extended position to
the retracted position.with the pin 33 occupying the inner
half 3§ of the cutout, which position is illustrated in FIG,
5B.. The hinge plates rotate:telative to each other until
the abutment or stop pin 29 reaches the point 41 on the
slot 38 where further latch movement is prevented by the
engagement of the pinned connection 33 against the inner -
end of the inner laich cutout half 36. When the stop pin
29 reaches point 41 on the slot 38, at which point the sofa
and back frames assume the angular relationship of the
normal seat position but are reversed in position in ths
intermediate position, the latch. becomes immohilized in
an active restraining position to prevent further relative
motion between the hinge plates in the dirsction of in-
creasing their angular relationship. The latch cannot
move longitudinally due to the impingement-of the pin 33
on the inside of the inner half'36 of the latch cutout. The
longitudinally directed pressure from the abutment 29 at
one end of the latch and the pin-coupling.33-at the other
ead jams the activated latch-and prevents it from rotating
about its coupling. Further downward pressure on the
seat frame causes the two hinge platss, which remain
locked in this fixed angular relationship by the immo-
bilized latch, to swingably pivot tcgether as a-unit about
the two links 1% and 28 until the seat frame contacts the
base 15 of the sofa and the frames are arranged in the
seat position illustrated in FIG. 3A. The seat frame 14
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is retained in its lowered position by the weight of the
seat and cushion.

When converting the sofa from the seat position to the
bed position, the operator raises the seat frame 14 in the
direction of the arrow “b” in FIG. 3B. As the seat is
lified, the hinge plates 16 and 17 will rotate as a unit
about the links 19 and 28 from the seat position illus-
trated in FIGS. 3A and 3B to the intermediate position
of FIGS. 5A and 53 ‘(full lines). During this pivoting
moiion, the weight of the back frame maintains the hinge
plates 16 and 17 in their normal seat position angular re-
lationship, with the immobilized latch 32 remaining at its
retracted position supported within the inner cutout half
36. On rzaching the position illustrated in FIGS. 5A and
58, further movement of the back hinge plate 1§ is pre-
vented by contact of the back frame 12 with the base 15
so that continued upward movement of the seat frame 14
pivots the seat hinge plate 27 about the pivot peint 25
toward a decreased angular displacement in the tiip posi-
tion and moves the abutment 22 along the slot 3@ toward
the slot end 21. The motign of the abutment engaged in
tie slot 37 of the latch 32 pivots the retracted latch atout
the pin 33 in the inner cutout half 36 until the hinge plates
are displaced to their minimum angular rejationship at the
trip position with the abutment 29 occupying the end 31
of the slot at which position the abutment 29 passes be-
yond the trip end 38 of the retracted latch, as illustrated
in dashed lines in FIG. 5B, so that the latch falls in the
direction of the arrow “f” to be freely supported by the
pin 33 in the outer cutout half 35 in an extended position
as shown in FIGS. 6A and 6B. Since the spacing be-
tween the portion of the cutout halves 35 and 36 occupied
by the coupling pin 33 is greater than the distance from
the engaging position of the abutment 29 in the notch
37 to the tip end 38 of the latch, when the hinge plates
are moved relative to each other from the angular dis-
placement of the seat positicn to the lesser angular dis-
placement of the trip position with the latch in the re-
tracted position instead of its extended position, the end
of the latch will not reach the abutment 28 when it occu-
pies the end 31 of the slot in the tiip position. The re-
leased and inactivated latch 32 having fallen to the freely
hanging position illustrated in FIG. 6, the hinge plates
may be moved relative to each other from their trip posi-
tion with the seat and back frames in the intermediate
position and pivot in the direction of increasing their an-
gular relationship to move the assembly to the bed posi-
tion in which the seat frame 14 lies horizontally alongside
the back frame 12 atop the base 15 as illustrated in FIG.
7A. Daring the downward movement of the seat frame
14 to the bed position, the abutment 29 contacts the back
side of the latch 32 and rotates the freely pivotable ex-
tended latch to pass across the lower end 3§ of the latch
to the lower side of the latch, after which the latch returns

to the vertical, freely hanging position indicated in FIG. ¢

7B. At this point the cycle is complete.

Although the above mode of operation for converting
the sofa from the seat to the bed position is the one for
which the unit is intended, if the back frame is not suffi-
ciently heavy, or if there is an undue amount of friction
in the pivoting links 19 and 20, the hinge plates will not
rotate as a unit on the links 12 and 20 when the seat frame
is first raised from the seat position but the seat hinge
plate will pivot relative to the back hinge plate and the
angtlar relationship between the hinge plates and frames
will decrease until the stop pin 28 engages the end 31
of the slot in the trip position, as illustrated in FIG. 4,
whereupon further relative displacement of the hinge
plates in that direction is prevented. Since the center of
gravity of the latch 32 is below its pivotal support by the
pin 33 when the assembly is in the seat position, the latch
32 will siide downwardly from its retracted position to the
extended position when the abutment 29 moves from point
41 to the end 31 of the slot wiih the abutment 29 remain-
ing in contact with the latch notch 37 indicated in FIG. 4.

19

20

30

45

50

60

75

€&

As the seat frame continues (o be raised in the direction
of the arrow “c¢” in FIG. 4, the two hinge plates, locked
together by the engagement of the stop pin 29 in the slot
end 31, will swingably pivot as a unit about the links 19
and 29 in the direction of the arrow “¢” to the interme-
diate position illustrated in FIGS. 8A and 8B, where fur-
ther displacement is prevented by the back frame 12 coa-
tacting the base 15. During this movement from the seat
to the intermediate position, the angular relationship be-
tween the seat and back frames and their hinge plates is
that of the trip position.

The seat frame 14 is then lowered a short distance to
pivot the seat hinge frame 27 relative to the back hinge
frame 16 in the direction of increasing their angular rela-
tionship to that of the seat position and pressure from the
abutment 29 on the notch 37 shifts the latch 32 from its
extended position to its retracted position where the laich
is momentarily returning to its active condition engaged
between the stop pin 29 and the coupling pin 33 in the
manner illustrated by the full lines of FIG. 5B. The seat
frame 14 is then again lifted in the direction of the arrow
“e” on FIG. SA and the abutment 29 moved along the slot
30 to pivot the latch 32 about its inner pivot point 36 un-
til it falls free as shown in FIG. 6, as heretofore described.
The remainder of the cycle is the same as before.- As
noted, this is not the normal mode of operation and- the
added step is necessary only if there is sufficient friction
in the pivoting -movement of the links 19 and 26 or the
back is not sufficiently heavy for the back and seat hinge
plate to maintain their normal seat relationship when the
seat is lifted.

While the above matter describes and illustrates pre-
ferred embodiments of the invention, it should be under-
stood that the invention is not restricted solely to the de-
scribed embodiment but that it covers all modifications
which would be apparent to one skilled in the art which
would fall within the scope and spirit of the invention,

What is claimed is:

1. A sofa bed hinge for supporting seat and back
frames on the base of a sofa bed for movement of the
frames between a seat position with the seat frame resting
on the base and the back frame angularly disposed thereto,
an intermediate position with the back frame resting on
the base and the seat frame angularly disposed thereto and
a bed position with both frames resting on the base, said
hinge comprising: ) ;

a first and a second hinge plate respectively adapted
for affixing to the frames,

means for pivotally mounting said first hinge plate to
the base for rotational movement of said plates be-
tween the seat and intermediate positions,

a pivot connecting said hinge plates together for rela-
tive movement between the intermediate and bed
positions, ,

a latch engaging element on said second hinge plate,

a latch having a slot elongated lengthwise of said latch
near one end and means for engaging said element
near the other latch end,

and a pin projecting from said first hinge plate and con-
tained within said slot to couple said latch to said
first hinge plate for free pivotal movement and limited
sliding movement lengthwise of the slot moving said
latch between an ‘active position and an inactive
position, ;

said active position engaging said latch with said ele-
ment and positioning said pin at the end of said slot
most remote from said latch one end to restrain rela-
tive movement between said hinge plates by the con-
nection of said latch immobilized by oppositely di-
rected engagements of said pin and element,

said inactive position disengaging said latch from said
element and positioning said pin at the end of said
slot nearest said latch one end to free said latch for
pivotal movement permitting relative movement be-
tween said hinge plates, )
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said latch being in said inactive position when said hinge
plates are in the bed position and shifted by said en-
gaging element to said active position during relative
movement of said hinge plates from the bed position
to the intermediate positicn, remaining in said active
position restraining relative movement of said hinge
plates during movement from the intermediate to
the seat position and from the seat position te the
intermediate position and returning to said inactive
positicn to permit relative movement between said
hinge plates for movement from the intermediate
position to the bed position.

2. A sofa bed hinge for supporting seat and back frames
on the base of a sofa bed for movement between a seat
position with the seat frame resting on the base and the
back frame angularly disposed thereto, an intermediate
position with the back frame resting on the base and the
seat frame angularly disposed thereto and a bed pesition
with both frames resting on the base, said hinge compris-
ing:

a first and a second hinge plate respectively adapted for

affixing to the frames,

means for pivetally mounting said first hinge plate to
the bas¢ for rotational movement of said plates be-
tween the ssat and intermediate positions,

a pivot-connecting said hinge plates together for relative
movement between the intermediate and bed posi-
tions,

an abutment cn said second hinge plate protruding
through and movable along an arcuate slot in said
first hinge plate when said piates are relatively moved
about said pivot,
latch having a cutout elongated lengthwise of said
latch adjacent one end of the latch and means for
engaging said abutment near the other end of the
latch,

and a pin projecting frem said first plate and contained
within elongated cutcut to couple said latch to said
first hinge plate for free pivotal movement and for
limited sliding movement lengthwise of the latch
moving said latch between an active position and an
inactive positicn,

said active position engaging said latch with said abut-
ment and positioning said pin at the end of said cut-
out most remote from said latch cne end to restrain
relative movement between said hinge plates by the
connection of said latch immobilized by oppositely
directed engagements of said pin and abutment,

said inactive position disengaging said latch from said
abutment and positioning said pin at the end of said
cutout nearest said latch one end to free said latch
for pivotal movement and permit refative mevement
between said hinge plates,

said iatch being in said inactive position when said
hinge plates are in the bed position and shifted by
contact  with said abutment to said active position
during relative movement of said hinge plates from
the bed position to the intermediate position, said
latch remaining in said active position restraining rela-
tive movement of said hinge plates during movement
between the intermediate and seat positicns and re-
turning to said inactive position to permit relative
movement between said hinge plates during move-
ment from the intermediate pesition to the bed posi-
tion.

3. A sofa bed hinge supportirig seat and back frames
on the base of a sofa bed for movement of the frames be-
tween a seat position with the seat frame resting on the
base and the back frame angularly disposed thereto, an
intermediate position with the back frame resting on the
base and the seat frame angularly disposed thereto and a
bed position with both frames resting on the base, said
hinge comprising:

a first and a second hinge plate respectively adanted for

affixing to the frames,
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means for pivetally mounting said first hinge plate to
the base for rotational movement of said plates be-
tween the seat and intermediate positions,

a pivot connecting said hinge plates together for relative
movement between the intermediate and bed posi-
tions,

an abutment on said second hinge plate protruding
through and movable along an arcuate slot in said

st hinge plate when said plates are relatively moved
about said pivot,

a latch having a cutout elongated lengthwise of the
latch near one end and means for engaging said abut-
ment near the other end,

and a pin projecting from said first plate and contained
within said elongated cutout to couple said latch to
said first hingz plate for free pivotal movement and
for limited sliding movement lengthwise of the cutout
moving said latch between an active position and
an inactive position,

said active position engaging said latch with said abut-
ment and pesitioning said pin at the end of said cut-
out most remote from said latch one end to restrain
relative movement between said hinge plates by the
connection of said latch immobilized by oppositely
directed engagements of said pin and abutment,

said inactive position disengaging said latch from said
projection and positioning said pin at the end of said
cutout nearest said latch one end to free said latch for
pivotal movement permitting relative movement be-
tween said hinge plates,

said latch being in said inactive position when said hinge
plates are in the bed position and shifted by said pro-
jection to said active position during relative move-
ment of said hinge plates from the bed position to
the intermediate position,

said latch remaining in said active position restraining
relative movement of said hinge plates during move-
ment from the intermediate pcsition to the szat posi-
tion,

said second hinge plate abutment engageable with one
end of said slot in the first hinge plate for restraining
relative movement between said hinges during move-
ment from the seat position to the intermediate posi-
tion,

and said latch returning te said inactive position to per-
mit relative movement between said kinge plates dur-
ing movement from the intermediate position to the
bed position.

4. In a sofa bed having a base upcn which seat and back
frames are supported and connected by a hinge for rela-
tive movement on said base between an open position de-
fining a large angle and a closed position defining a sub-
stantially smaller angle, said hinge comprising:

a pair of hinge plates respectively affixed to said frames,

a pivot connecting said hinge plaies together for rela-
tive rotational movement between said open position
and a trip position in which said frames define an
angle slightly less than in said clesed position,

a latch engaging element on one of said hinge plates
movable about said pivot,

a latch,

and coupling means mounting said latch on the other
of said hinge plates for both free pivotal movement
and limited sliding movement lengthwise of the latch
between an extended positicn wherein said engaging
element engages said latch when said hinge plates are
in said trip position and a retracted position wherein
said engaging element engages said Iatch when said
hinge plates are in said closed position and said latch
contacts no portion of said engaging element when
said hinge plates are in said trip position,

said latch being in said extended position freely sus-
pended from said coupling means when said hinge
plates are in said open position and pivoted in said
extended position into engagement with said engag-
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ing element during relative movement of said hinge
plates from said open to said trip position,

said engaging element being shifted from said extended
to said retracted position during movement of said
hinge plates from said trip to said closed position and
into a locked condition jammed between said cou-
pling means and said engaging element to restrain
further relative movement of said hinge plates toward
said open position,

said retracted and engaged latch being pivoted and
freed from contact with said engaging element during
relative movement of said hinge plates from said
closed to said trip position to fall into said extended
position freely suspended by said coupling means and
‘permit relative motion of said hinge plates from said
trip to said open position.

5. A sofa bed hinge for pivotally connecting a back
and a seat frame supported on the base of a sofa bed for
relative movement of the frames between an open posi-
tion in which said frames define a large angle and a ¢losed
position in which a substantially smaller angle is defined,
said hinge comprising: .

a pair of hinge plates respectively adapted for affixing

to the frames, :

a pivot connecting said hinge plates together for rela-
tive rotational movement between said open position
and a trip position in which the frames define an
angle slightly less than in said closed position,

a latch engaging element on one of said hinge plates
movable about said pivot in an arc during movement
of said hinge plates between said open and trip posi-
tion,

coupling means on the other of said hinge plates be-
tween said pivot and said arc,

and a latch engageable at one end with said engaging
element and connected to said coupling means at its
other end for both free pivotal movement and limited
sliding movement lengthwise of the latch between an
extended position wherein szid latch one end con-
tacts said engaging element when said hinge plates
are in said trip position and a retracted - position
wherein said latch one end engages said engaging
element when said hinge plates are in said closed
position and said latch contacts no portion of said
engaging element when said hinge plates. are in said
trip position,

said latch being in said extended pesition freely sus-
prended from said coupling means when said hinge
plates are in said open position and pivoted in said
extended position to bring said one latch end iato
positive engagement with said engaging element dur-
ing relative movement of said hinge plates from said

. open to said trip position,
said engaged latch being shifted from said extended fo

said retracted position during movement of said hinge -

plates from said trip to said closed position and into
a locked condition jammed at both ends between said
. coupling means and said engaging element to restrain
further relative movement of said hinge plates toward
said open position, .
said retracted and engaged latch being freed from con-
tact from said engaging element during relative move-
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suspended from said coupling means and permit rela- -

tive moticn of said hinge plates from said trip to
said open position.

6. A sofa bed hinge for pivotally connecting a back and

a seat frame supported by the base of a sofa bed for move-

ment of the frames between a bed position with both

frames substantially horizontal to define an angle of ap-

proximately 180° and a seat position with one frame sub-

stantially horizontal on the sofa bed and the other frame

angularly disposed thereto to define an angle between the
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frames of substantially less than 180°, said hinge com-
prising:

a first and a second hinge plate respectively adapted for
affixing to the frames,

a pivot connecting said hinge plates together for rela-
tive rotational movement between said bed ‘position
and a trip position in which the frames define an
angle slightly less than in-said seat positicn,

a latch engaging element on said first hinge plate mov-
able about said pivot in an arc during movement of
said hinge plate between said bed and trip position,

a coupling pin on said second hinge plate between said
pivot and said arc, :

a latch engageable at one end with said engaging ele-
ment and near its other end centaining a slot elon-
gated generally lengthwise of the latch into which
said pin is loosely secured to permit both free pivotal
movement and lengthwise Iatch movement between
an extended position and a retracted position,

in said extended position said pin contacting the end-
of said slot nearest said latch other end and said
latch one end contacting said engaging element when
said hinge plates are in said trip position;

in said retracted position said pin contacting the end
of said slot most remote from said latch other end
and said latch one end engaging said engaging ele-
ment when said hinge plates are in said seat posi-
tion, and said latch contacting no portion of said
engaging element when said hinge plates are m said
trip position; .

said latch being in said extended position freely sus-
pended by said pin when said hinge plates are in said
bed position and pivoted while in said extended posi-
tion by contact of said engaging element moving
along said arc into positive engagement with said en-
gaging element during relative movement of said
hinge plates from said bed to said trip position,

said Jatch being shifted from said extended to said re-
tracted position by said engaging element during

. novement of said hinge plates from said trip to said
seat position into a locked condition jammed at both
ends by the contact of said pin against said slot end
and by the positive engagement of said engaging ele-
ment to restrain further relative movement of said
hinge plates toward said bed position, :

~said locked latch being freed from contact with said en-
gaging element during the last portion of relative
movement of said hinge plates from said seat to said
trip position and falling into said extended position
freely suspended by said pin to permit relative motion
of said hinge plates from said trip to said bed posi-
tion.

7. A sofa bed hinge for pivotally connecting adjacent
seat and back frames supported by the base of a sofa bed
for relative movement of the frames between 4 bed posi-
tion in which both frames define 2 large angle between
them approximating 180° and a seat position in which
the frames define an angle substantially less than said bed
position angle, said hinge comprising:

a pair of hinge plates respectively adapted for affixing

to said frames,

a pivot connecting said hinge plates together for rela-
tive rotational movement between said bed position
and a trip position in which the frames define a small-
er angle than said seat position angle,

.a latch engaging clement on one of said hinge plates
movable relative to the other of said hings plates
about said pivot along the arc of a circle which is the

. locus of said element during relative movement of
said hinge plates,

a latch engageable with said engaging element at a
point near one end of the latch and adjacent the
other end containing a generally arcuate slot having
two similarly shaped communicating halves arranged
side-by-side lengthwise of said latch with a first haif
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adjacent said latch other end and a second half op-
positely disposed, .
said first half being spaced a first dimension from said
latch engaging point and a second dimension from
said one latch end,

said halves being separated by greater than the distance
from said latch engaging peint to the tip of said
latch one end,

and a coupling member affixed to said other hinge
plate between said pivot and said arc at a point
spaced a distance no less than said first dimension and
no greater than said second dimension from the posi-
tion on said arc occupied by said engaging element
at said trip position, spaced a distance equal fo said
first dimension decreased by the spacing between szaid
halves from the position on said arc occupisd by said
engaging element at said seat position and spaced a
distance greater than said second dimension from
the position occupied by said engaging element at
said bed position,

said member Ioosely fitting within said slot and free to
move between said halves mounting said latch on
said member for both pivotal movement and limited
lengthwise latch movement between an extended posi-
tion in which said member is contained within said
first half and a retracted position in which said mem-
ber is contained within said second half,

said latch freely hanging from said member in an ex-
tended position when said hinge plates are in said
bed position, being pivoted in said extended positicn
by said engaging element to bring said latch point
into contact with said engaging element during rela-
tive movement of said hinge plates from said bed to
said trip position, being moved to said retracted posi-
tion while engaging said engaging element during re-
lative movement of said hinge plates from the angle
of said trip position to the angle of said seat position
and jammed between said engaging element and said
member to prevent relative displacement of said
hinge plates in excess of said seat position angle, and
being pivoted in said retracted position to a position
at which said engaging element passes bevond the
tip of said latch one end and said latch falls to hang
freely from said member in an extended position dur-
ing relative movement of said hinge plates from said
seat position angle to said trip position angle to per-
mit relative movement of said hinge plates from said
trip to said bed position.

8. A sofa bed hinge for pivotally connecting adjacent
seat and back frames supported by the base of a sofa
bed for relative movement of the frames between a bed
position in which both frames are essentially horizontal
to define an angle between them of approximately 180°
and a seat position in which one of the frames is sub-
stantially horizontal and the other frame is angularly
disposed thereto to define an angle between the frames
substantially less than said bed position angle, said hinge
comprising:

a first and a second hinge plate respectively adapted for

affixing to said frames,

a pivot connecting said hinge plates together for rela-
tive rotational movement between said bed position
and a trip position in which the frames define an
angle slightly less than said seat position angle,

an abutment affixed to said second hinge plate movable
relative to said first hinge plate about said pivot
along the arc of a circle which is the locus of said
abutment during relative movement of said hinge
plates between said bed and trip positions,

said first hinge plate haviag an arcuate slot conforming
to said arc and along which said abutment moves
between a terminal end of said slot corresponding
to the trip position of said arc and a point on said
slot corresponding to the bed position of said arc,

a latch having a notch on one side adjoining one end
of the latch and adjacent the other end having a
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generally heart-shaped cutout with two similar halves

arranged side-by-side lengthwise of the latch, a first

of the cutout halves being adjacent said latch other

end and a second cutout half being opposite thereto,
said first cutout half being spaced a first dimension from

said notch and a second dimension from said latch

end,

said cutout halves being separated by greater than the
distance from said notch to the tip of said latch
one end,

and a coupling pin smaller in diameter than said cutout
halves affixed to said first hinge plate between said
pivot and said slot at a point which is spaced from
said slot terminal end by a distance no less than said
first dimension and no greater than said second
dimension, is spaced from the point on said slot
cccupied by said abutment in said seat position by
a distance equal to said first dimension decreased by
the spacing between said cutout halves and is spaced
from the point on said slot occupied by said abut-
ment at said bed position by a distance greater than
said second dimension,

said pin being loosely contained swithin said cutout for
both pivotal movement of said latch and limited
lengthwise latch movement between an extended
position with said pin contained within said first
cutout half and a retracted position with said pin
contained within said second cuteut half,

said latch freely hanging from said pin in an extendsd
position when said hinge plates are in said bed posi-
tion, being pivoted in said extended position by said
abutment bringing said nofch into contact with said
abutment during relative movement of said hinge
plates from said bed to said trip position, being
moved to said retracted position while in engagement
with said abutment during relative movement of said
hinge plates from the angle of said trip portion to
the angle of said seat position and jammed between
said abutment and said pin to prevent relative hinge
plate movement in the direction of increasing the
angle defined by the frames in excess of said seat
position angle, and being pivoted while in said
retracted position engaged with said abutment to a
position at which said abutment passes beyond the
tip of said latch one end and said latch falls to hang
freely from said pin in an extended position during
relative movement of said hinge plates from said seat
position angle to said trip position to permit rela-
tive movement of said hinge plates from said trip to
said bed position.

9. A sofa bed hinge for supporting adjacent seat and
back frames on the base of a sofa bed for movement of
the frames between a bed position in which both frames
are substantially horizontal atop said base and define an
angle between them approximately 180° and a seat posi-
tion in which one frame is substantially horizontal atop
said base and the cther frame is angularly disposed thereto
to define an angle between the frames substantially less
than said bed position angle, said hinge comprising:

a pair of hinge plates respectively adapted for affixing

to said frames,

means for pivotally mounting said hinge to the base
for relative rotational movement thereto,

a pivot connecting said hinge plates together for rela-
tive rotational movement between said bed position
and a trip position in which the frames define an
angle a little less than said seat position angle,

a latch engaging element affixed to one of said hinge
plates movable relative to the other of said hinge
plates about said pivot along the arc of a circle
which is the locus of said element during relative
movement of said hinge plates between said bed
and trip positions,

a latch engageable with said engaging element at a
point near one end of the latch and adjacent the other
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end containing a generally arcuate slot having two
similarly shaped communicating halves arranged
side-by-side lengthwise of said latch with a first half
adjacent said latch other end and a second half
oppositely disposed,

said first half being spaced a first dimension from said
latch engaging point and a second dimension from
said one latch end,

said halves being separated by greater than the dis-
tance from said latch engaging point to the tip of
said latch one end,

and a coupling member affixed to said other hinge
plate between said pivot and said arc at a point
spaced a distance no less than said first dimension
and no greater than said second dimension from
the position on said arc occupied by said engaging
element at said trip position, spaced a distance equal
to said first dimension decreased by the spacing
between said halves from the position on said arc
cccupied by said engaging element at said seat posi-
tion and spaced a distance greater than said second
dimension from the position occupied by said engag-
ing element at said bed position,

said member loosely fitting within said slot and free
to move between said halves mounting said latch
on said member for both pivotal movement and
limited lengthwise latch movement between an
extended position in which said member is contained
within said first half and a retracted position in
which said member is contained within said second
half,

said latch freely hanging from said member in an
extendad position when said hinge plates are in said
bed position, being pivoted in said -extended posi-
tion by.said engaging element to bring said latch
point into contact with said engaging element dur-
‘ing relative movement of said hinge plates from
said bed to said trip position, being moved to said
retracted position while engaging said engaging
element during relative movement of said hinge
plates from the angle of said trip position to the
angle of sald seat position and jammed between
said engaging element and said member to prevent
relative displacement of said hinge plates in excess
of said seat position angle, and being pivoted in said
retracted position to a position at which said engag-
ing element passes beyond the tip of said latch one
end and said latch falls to hang freely from said
member in an extended position during relative move-
ment of sald hinge plates from said seat position
angle to said trip position angle to permit relative
movement of said kinge plates from said trip to said
bed position.

18. A sofa bed hinge for supporting adjacent seat and
back frames on the base of a sofa bed for movement of
the frames between a bed position in which both frames
are substantiaily horizontal atop said base and define an
angle between them of approximately 180° and a seat
position in which one frame is substantially horizontal
atop said base and the other frame is angularly disposed
thereto to define between the frames an angle substan-
tially less than said bed position angle, said hinge
comprising:

a first and a second hinge plate respectively adapted

for affixing to said frames,

a pair of links each pivotally connected at one-end
to said first hinge plate and at the other end to said
base for rotational movement of said first hinge
plate relative to said base,

a pivot connecting said hinge plates together for rela-
tive rotational movement between said bed position
and a trip position in which the frames define an
angle slightly less than said seat position angle,

an abutment affixed to said second hinge plate movable
relative to said first hinge plate about said pivot
aleng the arc of a circle which is the locus of said
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abutment during relative movement of said hinge
plates between said bed and trip positions,

said first hinge plate having an arcuate slot conform-
ing to said arc and along which said abutment moves
between a terminal end of said slot corresponding
to the trip position of said arc and a point on said
slot corresponding to the bed position . of said arc,

a latch having a notch on one side adjoining one end
of the latch and adjacent the other end having a
generally heart-shaped cutout with two similar halves
arranged side-by-side lengthwise of the latch, a first
of the cutout halves being adjacent said latch other
end and a second cutout half being opposite thereto,

said first cutout half being spaced a-first dimension
from said notch and a second dimension from said
latch one end, ; :

said cutout halves being separated by greater than the
distance from said notch to the tip of said:latch
one end,

and a coupling pin smaller in diameter than said cutout
halves affixed to said first hinge plate between said
pivot and said slot at a point which is spaced from

-said slot terminal end by a distance no less than
said first dimension and no greater than said second
dimension, 'is spaced from the point on said slot
occupied by said abutment at said seat position by a
distance equal to said first dimension decreased by
the spacing between said cutout halves and is spaced
from the point on said slot occupied-by said abut-
ment at said bed position by a distance greater than
said second dimension,

said pin being loosely contained within said cutout for
both pivotal movement of said latch and limited
lengthwise Ilatch movement between an extended
position” with said pin contained within said first
cuteut half and a retracted position with said pin
contained within said second cutout half,

said latch freely hanging from said pin in an extended

-position when said hinge plates are in said bed posi-
tion, being pivoted in said extended position by said
abutment bringing said notch into contact with said
abutment during relative movement of said hinge
plates from said bed to said trip. position, being
moved to said retracted position while in engage-
ment with said abutment during relative movement
of said hinge plates from the angle of said trip posi-
tion to the angle of said seat position and jammed
between said abutment and said pin to prevent rela-
tive hinge plate movement in the direction of increas-
ing the angle defined by the frames in excess of said
seat position angle, and being pivoted while in said
reiracted position engaged with said abutment to a
position at which said abutment passes beyond the
tip of said latch one end and said latch falls to hang
freely from said pin in an extended position during
relative movement. of said hinge plates from said
seat position angle to said trip position to permit
relative movement of said hinge plates from said trip

. to said bed position.

11. A sofa bed hinge for supporting séat and back
frames on the base of a sofa bed for movement of the
frames between a seat position with the seat frame resting-
on the base and the back frame angularly disposed thereto
at a normal seating angle, an intermediate position with
the back frame resting on the base and the seat frame
angularly disposed thereto at the seating angle and a bed
position ‘with both frames resting on the base, said hinge
comprising: : ‘

a pair of hinge plates respectively adapted for affixing

to the frames,

a‘pivot connecting said hinge plates together for rela-
tive rotational movement between the bed position
and a trip position in which the frame include an
angle less than the normal seating angle,

means for pivotally mounting said plates to the base
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for pivotal movement between the seat and inter-
mediate position,

a latch engaging element on one of said plates,

a latch,

and coupling means for connecting said latch with the
other of said hinge plates for rotational movement
and limited translational movement of the latch rela-
tive to said other hinge plate in moving between
an extended position in which said latch contacts
said engaging element when said hinge plates are
in the trip position and a retracted position in which
said latch engages said engaging element when said
hinge plates are in the intermediate position but said
latch does not contact said engaging element when
said hinge plates are in the trip position,

said latch in the extended position contacting said en-
gaging element and pivoting about said coupling
means when said hinge plates are rotated relative to
one another in moving from the bed position to the
trip position,

said latch being shifted from the extended to the re-
tracted position by said engaging element when said
hinge plates are rotated relative to one another in
moving from the trip to the intermediate position,
whereby said latch is compressively jammed between
said coupling means and said engaging element to
establish a rigid connection between said hinge plates
and prevent said plates rotating relative to one an-
other when pivoted about said pivotal mounting
means between the intermediate and seat position,

said latch in the retracted position being released from
said engaging element when said hinge plates are
rotated relative to one another to the trip position
after said hinge plates are pivoted about said pivotal
mounting means from the seat to the intermediate
position, whereby said hinge plates may be rotated
relative to one another from the trip to the bed
position,

12. A sofa bed hinge for supporting seat and back
frames on the base of a sofa bed for movement of the
frames between a seat position with the seat frame rest-
ing on the base and the back frame angularly disposed
thereto at a normal seating angle, an intermediate posi-
tion with the back frame resting on the base and the
seat frame angularly disposed thereto at the seating angle
and a bed position with both frames resting on the base,
said hinge comprising:

a first and a second hinge plate respectively adapted for

affixing to the frames,

a pivot connecting said hinge plates together for rela-
tive rotational movement between the bed position
and a trip position in which the frames include an
angle less than the normal seating angle,

means for pivotally mounting said first hinge plate to
the base for pivotal movement of said plates be-

" tween the seat and intermediate position,

a latch engaging element on said first hinge plate,

a latch,

and coupling means for connecting said latch with said
second hinge plate for rotational movement and
limited translational movement of the latch relative
to said second hinge plate in moving between an
extended position in which said latch contacts said
engaging element when said hinge plates are in the
trip position and a retracted position in which said
latch engages said engaging element when said hinge
plates are in the intermediate position but said latch
does not contact said engaging element when said
hinge plates are in the trip portion,

said latch in the extended position contacting said en-
gaging element and pivoting about said coupling
means when said hinge plates are rofated relative to
one another in moving from the bed position to the
trip position,

said latch being shifted from the extended to the re-
tracted position by said engaging element when said

ot

10

20

30

40

45

50

55

60

65

70

75

6
hinge plates are rotated relative to one another in
moving from the trip to the intermediate positions,
whereby said latch is compressively jammed between
said coupling means and said engaging element to
establish a rigid connection between said hinge plates
and prevent said plates rotating relative to one an-
other when pivoted about said pivotal mounting
means between the intermediate and seat position,
said latch in the retracted position being released from
said engaging element when said hinge plates are ro-
tated relative to one another to the trip position after
said hinge plates are pivoted about said pivotal
mounting means from the seat to the intermediate
position, whereby said hinge plates may be rotated
relative to one another from the trip to the bed
position..

13. A sofa bed hinge for supporting seat and back
frames on the base of a sofa bed for movement of the
frames between a seat position with the seat frame resting
on the base and the back frame angularly disposed thereto
at a normal seating angle, an intermediate position with
the back frame resting on the base and the seat frame an-
gularly disposed thereto at the seating angle and a bed
position with both frames resting on the base, said hinge
comprising:

a pair of hinge plates respectively adapted for affix-

ing to the frames,

a pivot connecting said hinge plates together for rela-
tive rotational movement between the bed position
and a trip position in which the frames include an
angle less than the ncrmal seating angle,

means for pivotally mounting said hinge plates to the
base for pivotal movement between the seat and in-
termediate position,

a latch engaging element on one of said hinge plates,

a latch having means at one end portion for engag-
ing said engaging element,

and coupling means for connecting the other end por-
tion of said latch with the other of said hinge plates
for rotational movement and limited translational
movement of the latch relative to said other hinge
plate in moving between an extendsd position in
which said latch engaging means contacts said en-
gaging element when said hinge plates are in the
trip position and a retracted position in which said
latch engaging means engages said engaging element
when said hinge plates are in the intermediate posi-
tion but no portion of said latch contacts said en-
gaging element when said hinge plates are in the
trip position,

said latch in the extendsd position being contacted by
said engaging element and pivoting about said cou-
pling means when said hinge plates are rotated rela-
tive to one another in moving from the bed position
to the trip position,

said latch being shifted from the extended to the re-
tracted position by the engagement of said engaging
element with said latch engaging means when said
hinge plates are rotated relative to one another in
moving from the trip to the intermediate position,
whereby said latch is compressively jammed between
said coupling means and said engaging element to
establish a rigid connection between said hinge
plates and prevent said plates rotating relative to one
another pivoted about said pivotal mounting means
between the intermediate and seat position,

said latch in the retracted position being released from
contact with said engaging element when said hinge
plates are rotated relative to one another to the trip
position after said hinge plates are pivoted about said
pivotal mounting means from the seat to the inter-
mediate position, whereby said hinge plates may be
rotated relative to one another from the trip to the
bed position.

(References on foliowing page)
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