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This invention relates to folding couches, 
davenports and daybeds of the type in which 
the mattress supporting means is composed 
of two sections arranged in superimposed re 
lation, when the couch is closed, and an op 
erating mechanism for causing said sections 
to lie in the same horizontal plane when the 
structure is to be used as a bed and for restor 
ing said sections to their normal Superim 
posed relationship when the structure is to 
be used as a couch, davenport or the like. 

In order to facilitate the operation of 
opening and closing the structure and pre 
vent the top section or extensible sec 
tion of the mattress Supporting means 
from coming to rest with a sudden shock or 
jar, both in the opening operation and 
in the closing operation, it has been com 
mon practice to equip the operating mech 
anism with a spring, or with duplicate 
springs, arranged so that in the first portion. 
of both the opening operation and closing 
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operation they will assist in the movement of 
the levers or links that impart movement to 
the extensible section, and in the final portion 
of both the opening operation and the closing 
operation, they will check or retard the move 
ment of said levers or links. The springs re 

tached at the other end to Swinging links, 
levers or rockable elements in such a manner 
that they are under considerable tension at 
all times, even when the swinging links, levers 
or rockable elements are passing through 
their dead center position in the operation of 
opening or closing the structure. According 
ly, an operating mechanism of the kind re 
ferred to, after being set in operation, either 
to open or close the structure, has a tendency 
to hesitate or slow down when the rockable 
elements to which the said springs are at 
tached are passing through their dead center 
position, due, of course, to the fact that the 
spring or duplicate springs that are used to 
arrange and also check the movement of cer 
tain rockable elements of the mechanism exert 
considerable force or pull on the same, even in 
the midway position or dead center position 
If Šaid röckable elements, - 

ferred to are usually attached at one end to 
a stationary part of the structure and at 

my improved operating mechanism for fold 

Infolding couches, davenports and simi 
lar bed structures it is highly important that 
the operating mechanism for the mattress 
Supporting means acts substantially uniform 
ly throughout its entire cycle and be free 55 
from what is commonly referred to as a “hard 
spot' in its midway position, and the main 
object of my invention is to provide a folding 
couch, davenport, daybed or the like whose 
Operating mechanism has this desirable char- 60 
acteristic. 
To this end I have devised a folding bed 

structure of the general type previously re 
ferred to, whose operating mechanism com 
prises a combined actuating and shock ab- 65 
SOrbing spring, or a pair of such springs, 
which, instead of being connected at one end 
directly to the rockable elements which they 
move or retard the movement of, are attached 
to connecting members that are capable of 70 
moving or shifting relatively to said rockable 
elements in such a manner when said rockable 
elements are passing through their dead cen 
ter position, that said springs will not im 
pose a load on said rockable elements at 
such times, or produce what is commonly re 
ferred to as a “hard spot” in the cycle of the 
operating mechanism of the structure. My 
invention is applicable to any type or kind of 
folding bed structure in which the operating 
mechanism comprises a spring or duplicate 
springs arranged so that the same spring 
which assists in the movement of a rockable 
element of the mechanism at one point in the 
cycle of its operations, will also check or re 
tard the movement of said element at a differ 
ent point in its cycle. 
Figure 1 of the drawings is a side eleva 

tional view, more or less diagrammatic, of 
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ing bed structures, showing the parts of said 
mechanism in the position they assume when 
the structure is closed. - 

Figure 2 is a similar view, showing the 
parts of the operating mechanism in their 
midway position, either in the operation of 
opening or closing the structure; and 
- ? 3 is a similar view, showing the parts 
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of the operating mechanism in the position 
th?y IŠStürme when the sëri,Çiit? iš öppen. 439 
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In the accompanying drawings, which ill 
lustrate the preferred form of my invention, 
A and A' designate the top and bottom sec 
tions, respectively, of the mattress support 
ing means of a folding couch, davenport, day 
bed or the like, each of said sections usually 
consisting of a rigid frame equipped with any 
suitable kind of means for sustaining a pad 
or mattress. When the structure is closed, 
as shown in Figure 1, the bottom section A 
is arranged directly underneath the top sec 
tion A and far enough below the same to en 
able a mattress to be maintained in a folded 
condition upon the bottom section A', the top 
section A at such times usually serving as a 
support for a removable upholstered seat (not 
shown). To open the structure the top sec 
tion A of the mattress supporting means iš 
raised and pulled forwardly, as shown in 
Figure 2, which operation causes the bottom 
section. A to move upwardly into horizontal 
alignment with the top section so as to form 
a flat supporting surface for the mattress. 
I have herein illustrated my invention em 
bodied in a folding bed structure of the type 
in which the bottom section of the mattress 
supporting means is arranged at a point con 
siderably below the top section of the mat 
tress supporting means when the structure is 
closed, and is calised to assume an angular 
position or downwardly inclined position 
during the opening operation and during the 
closing operation so as to eliminate the pos 
sibility of the rear edge of the top section A 
striking against or rubbing upon the folded 
mattress carried by the botton section A. 
i wish it to be understood, however, that my 
present invention is not limited to a folding 
bed structure of the particular type herein 
illustrated, and that it is immaterial how the 
underneath section of the mattress support 
ing means is mounted and operated, so long 
as the operating mechanism of the structure comprises a spring (or plurality of duplicate 
springs) that performs the dual function of 
assisting in the movement and retarding or 
checking the movement of an oscillatingele 
ment of the operating mechanism 
The operating mechanism of the structure 

herein illustrated comprises a pair of swing 
ing unenbers Carranged at the opposite ends 
of the top section A of the mattress support 
ing means, and a pair of Swinging members 
B also arranged at the opposite ends of said 
top section A. In view of the fact that the 
complete operating mechanism of the struc 
ture comprises duplicate members or elements 
arranged at the opposite ends of the sections 
A and A', I will hereinafter refer only to one 
set of the elements or members of the operat 
ing mechanism. The Swinging member C 
consists of a link or lever which is provided 
at one end with an angularly-disposed arm C. 
that is pivotally connected at 1 to a station 
alry supporting plate D carried by one of the 
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end frames of the structure which is shown 
in broken lines in Figure 2. Adjacent the op 
posite end of said swinging member or lever 
C is a pivot pin 2 that pivotally connects it 
to the top section A of the mattress support 
ing means intermediate the front and rear 
edges of said top section. The Swinging men 
ber B also consists of a lever or link that is 
pivotally connected at 3 to the supporting 
plate D and pivotally connected at 4 to the 
rear edge of said top section A. At the lower 
end of said lever B is an angularly-disposed 
arm B' arranged at the opposite side of the 
pivot 3. 
A coiled contractile spring E is combined 

with the swinging member or lever C in 
such a way that when the structure is in its 
closed position, as shown in Figure 1, said 
spring exerts a pull on the member C in a 
direction tending to swing it forwardly, so 
as to move the top section A into its extended 
position, and when said top section is ap 
proaching its extended position, the spring 
E checks or retards the forward movement 
of the nember C. Likewise, when the struc 
ture is open, as shown in Figure 3, the spring 
E exerts a pull on the swinging member C 
in a direction tending to assist in the rear 
ward movement of said member C, during 
the operation of closing the structure, and 
when the top section A is approaching its 
closed or retracted position, the spring E 
checks or retards the rearward movement 
of the swinging member C. instead of con 
necting the front end of the spring E direct 
ly to the angularly-disposed arm C of the 
lever C, as has heretofore been the usua 
practice, I connect the front end of the 
spring E to a shiftable or movable member 
F that is combined with the lever C in such 
a way that it will move with said lever dur 
ing the first portion of its forward stroke, 
will then stop and remain at rest while the 
lever C is traveling through its dead center 
position, and thereafter, will be picked up 
and moved forwardly by the ever C during 
the latter portion of the forward stroke of 
said lever. Likewise, when the lever C is 
swinging rearwardly from the position 
shown in Figure 3 into the position shown 
in Figure 1, the member F will move with 
the lever C during the first portion of its 
stroke, it will then stop and remain at rest 
while said lever is traveling through its dead 
center position, and thereafter, wiil be picked 
up and moved by the lever C during the 
final portion of the return stroke of said 
lever. In this way I eliminate a “hard spot 
in the operating mechanism, for when the 
lever C is passing through its dead center 
position, the spring E exerts no tension o!' 
load on said lever. In other words, in my 
improved operating mechanism, the spring 
E assists in the movement of the lever C during the first portion of the cycle of Said 
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lever to extend or retract the top section A 
of the mattress Supporting means; it also 
checks or retards the final portion of the 
stroke of said lever and prevents the top 
section. A from coming to rest with a sudden 
shock or jar, but at the time when the lever 
C is passing through its neutral, interme 
diate or dead center position, either in the 
opening or closing operation, the spring E 
is automatically rendered inactive so far as 
the lever C is concerned. 
The shiftable member F can be mounted 

and can be combined with the lever C in ya 
rious ways to attain this highly desirable 
result. Preferably, the member F is piv 
otally mounted on the fulcrum pin 1 that is 
used to attach the lever C to the supporting 
plate D, and said member F is provided with 
an elongated, arc-shaped slot 5 that receives 
a pin 6 which projects laterally from the 
arm C of the lever C. When the structure 
is closed, as shown in Figure 1, the pin 6 
bears against the end on of the slot in the 
member F, and thus holds said member F in 
such a position that the spring E is main 
tained under considerable tension. As soon 
as the user starts to raise the top section. A 
of the mattress supporting means and move 
it forwardly in the operation of opening the 
structure, the Spring E materially assists in 
the forward movement of the lever C, due, 
of course, to the fact that said spring exerts 
a pull on the member F whose surface a bears 
against the pin 6 on the lever C. At ap 
proximately the time the lever C reaches 
its midway position, the member F reaches 
such a position that its point of connection 
with the spring E is located in longitudinal 
alignment with the pivot 1 about which the 
member F turns and the point of connection 
7 between the rear end of the spring E and 
the supporting plate D or other stationary 
part of the structure to which the rear end of 
the spring E is anchored. Accordingly, the 
member F will stop or come to rest, but the 
lever C will continue to move forwardly. 
While the pin 6 on the lever C is traveling 
lengthwise of the slot 5 in the member F, the 
spring E will be inactive, so far as the lever 
C is concerned, and will exert no pull or load 
on said lever, but as soon as said pin comes 
into engagement with the other end y of the 
slot in the member F, said member F will 
start to move forwardly with the lever C, 
and thus place the spring E under tension, 
with the result that said spring will effective 
ly check or retard the forward movement of 
the lever C sufficiently to prevent the top sec 
tion A of the mattress Supporting means 
from coining to rest in its extended position, 
with a sudden shock or jar. 
When the structure is open, as shown in 

Figure 3, the spring E is maintained under 
considerable tension by the engagement of 
the pin 6 with the end y of the slot in the 
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member F, and accordingly, the spring E 
will be in readiness to assist in the rearward 
movement of the lever C in the operation of 
restoring the top section. A to its normal 
position over the bottom section A. During 
this rearward movement of the lever C the 
member F travels with the lever C until said 
lever reaches its midway position, and dur 
ing the time the lever C is passing through its 
dead center position, the member F remains 
at rest, with the result that the spring E is 
maintained in an inactive condition, so far as 
the lever C is concerned. When the pin 6 on 
the lever C engages the end a of the slot in 
the member F, said member F will start to 
move with the lever in a direction to increase 
the tension on the Spring E and cause said 
spring to check or retard the movement of 
the lever C during that portion of its final 
stroke when the top section A is moving into 
superimposed relationship with the bottom 
section A. 

From the foregoing it will be seen that my 
improved operating mechanism is Superior to 
and an improvement on prior operating 
mechanisms of the type in which a spring, or 

- a plurality of duplicate springs, are used to 
assist in the movement of Some rockable ele 
ment of the mechanism in the first portion of 
its opening or closing cycle, and also to re 
tard or check the movement of said rockable 
element at the end of its cycle, by reason of 
the fact that my mechanism is so designed 
hat the spring or springs referred to auto 
matically become ineffective and impose no 
load on said rockable element when it is 
traveling through its dead center position. 
As previously stated, the operating mecha 

nism of the folding bed structure herein ill 
lustrated is so constructed and arranged that 
it will cause the bottom section A of the 
mattress supporting means to assume a 
downwardly inclined or tilted position dur 
ing the opening operation and during the 
closing operation, thereby effectively pre 
venting the rear edge of the top section A of 
the structure from bearing upon or rubbing 
against the folded mattress that is sustained 
by the bottom section A. This tilting action 
of the bottom section A is obtained by sup 
porting said botton Section by a swinging 
link G and bell crank lever H, and providing 
the arm B' of the lever B. With a rollier8 that 
travels in an elongated guideway 9 on the 
bottom section A. The link G is pivotally 
connected at 10 to the Supporting plate D and 
is provided with an elongated siot 11 that 
receives a laterally-projecting pin 12 on the 
bottom section. A located adjacent the front 
edge of said section. The bell crank lever H 
is pivotally connected at 13 to a depending 
bracket on the supporting plate D and is 
pivotally connected at 14 to the bottom sec 
tion A' adjacent the rear edge of said section, 
the short arm of said lever H being prefer 
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ing a pivotally mounted s 

ably attached to a spring 15 that constantly 
exerts pressure on said lever H in a direction 
tending to swing the long arm of same up 
werdly. When the structure is closed, as 
shown in Figure , the link G and the long 
arin of the bell crank lever i project down 
wardly, and thus hold the botton section A 
of the mattress supporting means in a hori 
zontal position considerably below the top 
section A of said mattress supporting ineans. 
When the top section A is moved forwardly 
during the operation of opening the struc 
ture, the rear edge of the bottom section A 
swings upwardly, thereby causing said bot 
tom section to assume an inclined position, 
with its front edge titled downwardly, and 
during the latter portion of the forward 
movement of the top section A the roller 8 on 
the aim 3 of the lever B co-acts with the 
elongated guideway 9 in which it is arranged 
to bodily raise the front edge of said hottom 
section, with the result that said botton sec 
tion moves upwardly into horizontal align 
ment with the top section A. in the closing 
operation, or in the reverse movei.ent of the 
top section A, the botton Section A Swings 
down wardy while the Jolier 8 On the am Bº 
of the lever B is traveling Fear Wardly in the 
elongated guideway 9, thus permitting the 
rear edge of the top section A. to clear the 
mattress on the bottom section A, which has 
been doubled over to folded preparatory to 
restoring the top section to its normal posi 
tion, the final portion of the closing cycle 
causing the real edge of the bottom section 
A to swing downwardly, with the result that 
said bottom section will come to rest in a 
horizontal position directly beneath the top 
section A. 
Having thus described my invention, what 
claim as new and desire to secure by Let 

ters Patent is: 
1. A folding bed structure provided with 

a mattress supporting means that comprises 
two sections arranged in superimposed rela 
tionship when the structure is closed, an oper 
ating mechanism constructed so as to move 
the top section into and out of its extended 
position and also cause the bottom section 
to be heid in an inclined position with its 
front edge tilted downwardly while the rear 
edge of the top section is traveling over said 
front edge, a spring associated with an os 
ciliating element of said operating mecha 
nism that has a dead center position, a con 
necting member interposed between said 
spring and oscillating element, and a lost 
motion connection between said connecting 
member and oscillating element that permits 
said connecting hember to relihain at rest, 
when said oscillating element is passing 
through its dead center position. 

2. In a folding bed structure, an extensi 
ble section, an operating mechanislm compris 

iever provided with 
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an angularly-disposed arm, a rockable mem 
ber mounted on the pivot of said lever and 
arranged at one side of the arm on the lever, 
a spring attached to said rockable member 
for exerting pressure on Same, and co-acting 
lineans on said arm and rockable member for 
causing the spring to be maintained in an 
active condition when said lever is in either 
of its extreme positions and to be maintained 
in a neutral or inactive condition when said 
lever is passing over dead center. 

3. È a folding bed structure, an operat 
ing mechanish comprising a pivotally 
mounted lever, a rockable member mounted 
oil the pivot of said lever, a spring attached 
at one end to a stationary part of the struc 
ture and attached at its opposite end to said 
rockable member, and a slot and pin con 
lection between said rockable member and 
iever. 

4. In a folding bed structure, an extensible 
Section, an operating mechanism comprising 
a Swinging lever that has a dead center posi 
tion, a rockable member whose axis coincides 
with the axis of said lever, a spring connected 
to said rockable member for exerting pres 
slie on Sane, and co-acting means on said 
rockable nomber and lever for causing the 
spring to be normally active for assisting in 
the opening and closing operation and also 
check or retard the movement of said mecha 
inism when said extensible section reaches its 
extended or retracted position and to be in 
active or inoperative at approximately the 
imidway position of said operating mecha 
mism. 

WILLIAM E. FRANK. 
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