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This invention relates to sleeping beds and refers more 
particularly to folding and positional beds. The present 
application is a continuation-in-part of my co-pending 
patent application, Ser. No. 341,836, ?led Jan. 27, 1964. 

There are many constructions of beds including folding 
camp beds, as well as beds for use in bedrooms, wherein 
the supporting area of the bed consists of a‘ main section 
which is the seat portion and a back portion which is 
pivotally connected therewith, whereby the user while 
lying on the bed by shifting his weight can change it from 
a lying position to a seating position and vice versa. Con 
structions of this type are well built and convenient for 
the user only when the ‘back can be set in all intermedi 
ate positions and when in every location within the 
entire range of movement the back can be moved by 
the user forwardly o-r rearwardly with equal ease. 

These conditions are difficult to attain for the reason 
that in the seating position the larger part of the weight 
of the user presses against the main seat section of the 
bed, while only a small part of the weight presses against 
the back, while in the lying position pressure of the 
occupant upon the seat section is diminished While pres 
sure upon the back is increased. 
An object of the present invention is the provision of 

constructions which will overcome these di?iculties. 
Other objects of the present invention will become ap 

parent in the course of the following speci?cation. 
In the attainment of the objectives of the present in- . 

vention it was found desirable to provide a bed having 
two pivotally interconnected sections corresponding to 
human body structure, the seat section having a support 
adjacent its outer end, while below the pivotal connection 
on both sides of the bed there is a support consisting of 
two supporting arms extending toward each other to form 
a V and interconnected by a joint at their lower ends, 
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the upper end of one supporting arm being swingably ‘ 
connected to the seat section while the upper end of the 
other supporting arm is swingably connected to the back 
section, and whereby one supporting arm has the shape 
'of a two armed lever, the arms of the lever forming an 
angle of less than 180° but somewhat more than 90". 

In the case of a folding camp bed the two armed lever 
is advantageously formed by bending the lower end of 
one supporting arm in the shape of a curve directed 
toward the other arm, the point of contact of the curved 
portion with the ground constituting the fulcrum of the 
two armed lever. 
The invention will appear more clearly from the fol 

lowing detailed description when taken in connection 
with the accompanying drawings showing by way of ex 
ample, preferred embodiments of the inventive idea: 

In the drawings: 
FIGURES 1 to 10 illustrate a folding camp bed con 

structed in accordance with the present invention where 
by 
FIGURE 1 is a side view of the frame of the folding 

‘camp bed in the stretched out position. 
FIGURE 2. is a side view in a sitting position. 
FIGURE 3 shows in side view, partly in section and 

on a larger scale the pivotal connection of a support 
at the foot end of the bed with the bed frame. 
FIGURE 4 is a side view of the construction shown in 

FIG. 3. . 

FIGURE 5 is a transverse section along the line V-V 
of FIG. 1. 
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FIGURE 6 shows on a larger scale in side view and 

partly in section the pivotal connection of the supporting 
arm with the seat section. 
FIGURE 7 is a section along the line VII—VII of 

FIG. 6. 
FIGURE 8 is similar to FIG. 7 but shows the parts in 

a diiferent position. 
FIGURE 9 is a section through the pivotal con 

nection of the transverse tubes of the main support. 
FIGURE 10 is a side view of the construction shown 

in FIG. 9. 
FIGURES 11 to 14 illustrate beds of regular type con 

structed in accordance with the principles of the present 
invention, whereby 
FIGURE 11 is a side view of the bed, a side board of 

the bed having been removed. 
FIGURE 12 shows on a larger scale in sile view the 

equilibrium providing device when the bed is in the lyin 
position. ‘ 

FIGURE 13 shows the same device in the sitting posi 
tion of the bed. 
FIGURE 14 is a side view of a somewhat different bed, 

a side board of the bed having been removed, and illus 
trates a construction wherein the back connecting sup 
ports have the shape of two armed levers. 
FIGURE 15 is a side view on a larger scale of a hold 

ing device for the swingable back. 
FIGURE 16 is a section along the line XVI-—XVI of 

FIG. 15. 
Since main supports located on opposite sides of the 

bed are of the same construction, supports located on 
only one side will be described hereinafter. 

Similar parts are designated by the same numerals 
throughout the various ?gures. 
FIGURES 1 to 10 show a frame for a folding camp 

bed having a seat section 1 and a back 2 connected with 
the seat section 1 by hinges 8. Supports 11 are con 
nected to the seat section 1 close to the foot end thereof, 
While each of the two main supports extends on opposite 
sides of the hinges 8 and includes an arm 3 as well as 
a bent arm comprising a main portion 4 and a shorter 
angular portion 4a. 
The foot supports 11 have curved bottom portions so 

as to facilitate uniform sliding on raw and uneven ground, 
such as sand or grass. They are swingably mounted close 
to the outer ends of the seat section 1 and can be folded 
inwardly. The swingable attachment to the seat section 
is provided by tubular straps 22 (FIGS. 3 and 4) mount 
ed-upon the tubular seat section 1 and having lower ends 
inserted in the upper ends of the tubular supports 11. 
Each strap 22 has a recess at its outwardly directed 
edge and a pin 23 ?xed upon the frame 1 can enter this 
recess so as to hold the strap and the support connected 
therewith in the open position; - 

The supporting arms 3 connected to the seat section 1 
and located at opposite sides of the bed frame are inter» 
connected at their lower ends by a transverse tube 15 
(FIG. 5), while the supporting arms 4, 4a are connected 
at their lower ends by a transverse tube 17 so as to pro 
vide greater side stability for the bed frame. 
The seat supporting arms 3 are connected with the back 

supporting arms 4, 4a by two tubular pieces 16 which 
are loosely mounted upon the tube 15 interconnecting 
the arms 3 and the edges of which have the shape of a 
trapezoid (FIGS. 9 and 10). Screws 18‘ extend through 
ends of the wider side of the pieces 16 and also extend 
through the middle of the tubes 17 interconnecting the 
arms 4, 4a. The screws 18 are held in place by nuts 19. 

In folding beds of the described construction the bed 
sheets and covers can not be ?xed to the transverse tubes 
at the head and the foot of the bed but must be attached 
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to the longitudinal frame portions. This provides dif? 
culties, since the longitudinal frame sections, besides the 
necessary hinges 8 are interrupted by the supports located 
outside the hinges and interfering with the placing of 
sheets and covers. 

These di?iculties are eliminated by so constructing the 
connections between the supporting arms 3 and 4‘, 4a on 
the one hand and the frame sections 1 and 2 on the other 
hand, that the supporting arms can be easily removed and 
then again attached to the bed after it has been provided 
with sheets and covers. 

This connection of each of the upper ends of the sup 
porting arms 3 and 4, 4a with the bed frame consists of a 
metal strap 21 mounted upon the bed frame and carry 
ing below the bed frame a transversely extending bolt 20 
having an outer ?at surface portion directed toward the 
bed frame (FIGS. 6, 7 and 8). Each arm has at its upper 
end a hook 6 or 7 which is suf?ciently wide in the direc 
tion perpendicular to that of the arm, so that the bolt 20 
with its vertically reduced section can ?t inside the hook. 

Afer the two parts 6 and 20 have been joined in this 
manner while the supporting arm extended perpendicu 
larly to the bed frame (FIG. 8) and after the transverse 
tubes 15 and 17 have been swung outwardly, the opening 
of the hook will be turned relatively to the bolt 20 to 
such an extent that the two parts 6 and 20 can not be 
separated any more and serve as a secure pivot during 
the entire range of movement (FIG. 7). 
The effect of the supporting arm connected with the 

back 2 of the bed frame and consisting of a longer portion 
4 and a shorter portion 4a so as to constitute a two-armed 
lever as follows: 
When a person is lying on the bed the part of his weight 

pressing upon the seat portion 1 tends to press down 
wardly the supporting arm 3 and through it the connecting 
piece 16 between the two supporting arms. The part of 
the weight pressing against the black 2 tends to press 
downwardly the upper end 7 of the portion 4 of the sup 
porting arm 4, 4a and to swing upwardly the end of the 
shorter arm 4a. When manufacturing the supporting arm 
4, 4a the ratio of its component parts 4 and 411 can be so 
selected that when the back 2 is in an intermediate in 
clined position the force with which the seat-connected 
arm 3 tends to press the joint 16 downwardly, is equal 
to the force with which the weight exerted upon the back 
tends to swing upwardly the end of the short arm portion 
4a and the joint 16 connected therewith. 

If the back 2 is swung upwardly from an intermediate 
position into a seating position, the point of contact 9 
of the supporting arm 4, 4a with the ground is changed; 
so that the length of the upper arm section 4 is increased 
and the length of the arm section 4a directed toward the 
joint 16 is decreased. In the seated position the pressure 
of the user against the back is smaller than it was in the 
intermediate position but it is now exerted against an arm 
section 4 of greater length; furthermore, the increased 
pressure of the user upon the seat portion 1 is then trans 
mitted through the seat-connected arm 3 upon an arm 
section 4a which is now of shorter length. Thus accord 
ing to the laws of mechanics the balance of forces is 
restored. 
When going over into the lying position the length of 

the upper arm section 4 is shortened while the length of 
the arm section 4a directed toward the joint is increased. 
Again the balance of forces is reestablished following the 
laws of mechanics, since the diminished pressure of the 
seat section now is exerted upon the longer lower arm 
section 4a and the increased pressure of the back section 
is now exerted upon the shortened upper arm section 4. 

Since forces exerted by the supporting arms are bal 
ianced in the joint 16 in all angular positions of the back, 
the user can move the back 2 forwardly or rearwardly 
into any angular position with the same ease. During 
the upward swinging of the back the supports 11 at the 
foot of ‘the bed will slide somewhat forwardly, while dur 
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4 
iug a downward swinging of the back the supports 11 will 
slide rearwardly. This sliding of the foot supports along 
the ground provides a slight braking action which has a 
pleasant effect when the bed is being used. 

Furthermore, the frame can be held in place through 
the provision of an arm 12 swingably supported by the 
frame section 1 and adapted to engage any one of pro 
jections 13, 14 carried by the arm 3. 
The construction shown in FIGS. 11 to 13 pertains to 

the application of the above described device providing a 
balance between the seat portion and the swingable back, 
to a normal bed or a positional invalid bedstead. 
The bed includes a seat or main portion 1 and a swing 

able back portion 2 joined by hinges 8. A support 3’ is 
connected to the main portion 1 while a support 4' is 
connected to the back portion 2. In the illustrated con 
struction the support 3’ is provided with a bent end 3a’ 
so that it constitutes a lever with two arms of unequal 
length. A transverse axle 9" extends through the bend 
of the support and is ?rmly connected with the bed frame 
by plates 25. A ledge 24 supports the lower end of the 
main frame section 1. 
The support 3' is pivotally connected by a joint 6 with 

the main frame portion 1 while the support 4’ is pivotally 
connected by the joint ‘7 with the back 2. The portion 
3a’ of the support 3' is connected with the support 4' 
by a joint 10'. 
The action of the combined supports is the same as in 

the previously described construction. Since the support 
3', 3a’ constitutes a two-armed lever connected with the 
seat portion 1, the pressure of the occupant upon the seat 
portion 1 tends to swing the upper end joint 6 of the sup 
port portion 3’ downwardly and the shorter lower end 311’ 
upwardly about the axle 9", while the pressure of the 
occupant against the back is transmitted to the support 
4’ connected with the back and tends to push downwardly 
the end of the short portion 3a’ of the support. In the 
course of manufacture the lengths of the two portions 3' 
and 3a’ of the support can be made in any desired ratio, 
so that it is always possible to make them in such a ratio 
that in an intermediate inclination of the back the force 
with which the end joint 10’ of the short support portion 
3a’ is pressed upwardly, is equal to the force with which the 
support 4’ connected with the back tends to press this 
end downwardly. 
When the back is swung forward into a seating posi 

tion and pressure of the user against the back is diminished, 
the angle [3 between the short support portion 3a’ and the 
back-connected support 4' is also diminished (FIG. 13). 
According to the rules of parallelograms of forces the 
larger portion of the pressure transmitted by the support 
4’ acts upon the joint 10’ tending to swing the short sup 
port portion 3a’. This compensates for the diminution 
of the pressure of the user against the back. 

If, however, the back is swung downwardly intothe 
stretched lying position, the angle B between the short 
support portion 3a’ and the support 4' is increased and 
then a smaller part of the pressure of the support 4' upon 
the joint 10' serves as a force tending to swing the short 
portion 3a’. Thus the increase in pressure of the user 
upon the back is compensated. ~ 

In the course of manufacture of the construction of 
the present invention the angle a formed by the two 
support portions 3' and 3a’ can be made wider or nar 
rower, until it practically forms a right angle; this will 
vary the part of the pressure of the back upon the joint 
10', which tends to swing the short lever arm 3a’ down 
wardly, to a lesser or greater extent when changing from 
a lying position to a sitting position. This change can 
be adapted to the desired requirements. 
FIGURE 14 shows a construction wherein the same 

result is attained when the support 4" connected with the 
back has the shape of a bent two armed lever. However, 
this lever must not be bent in the direction of the hinges 
8 between the seat portion and the back, but must be 
bent in the opposite direction so that the pressure from 
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the seat-connected support 3” upon the joint 10" between 
the two supports will be divided into component forces 
according to the law of parallelograms of forces in such 
manner that in the lying position a larger portion of the 
diminished pressure of the user upon the seat frame por 
tion 1 acts as the swinging force upon the short support 
portion 4a" of the back-connected support, while in the 
seated position a smaller portion of the increased pressure 
of the user upon the seat frame portion 1 will act as the 
swinging force upon the short support portion 4a”. 

In comparison to'the previously described folding camp 
bed, the beds of the type shown in FIGS. 11 and 14 are 
so constructed, as far as the dimensions of the component 
parts are concerned, that the seat makes a smaller horizon— 
tal movement, which is desirable. Therefore, the ledges 
24 ?xed on both sides of the bed frame for the foot end 
of the mattress exert a smaller braking action than. the 
supports at the ‘foot end of the folding camp bed. Such 
a braking action provides, however, a certain stability in 
each angular position of the back. It is therefore neces 
sary to provide a device which would hold the back in 
every angular position. 
FIGS. 15 and 16 show such a device which includes a 

curved arm 26 which may be round or trapezoidal in cross 
section and which hangs swingably from the under side of 
the back frame 2. A plate 27 having a trapezoidal recess 
is ?xed to a side wall of the bed frame perpendicularly 
to the arm 26. When the back is swung the arm 26 slides 
in this recess. A plate 28 is rotatably mounted in the 
side wall of the bed and is connected to one end of a draw 
spring 29 the other end of which is connected to the bed. 
The plate 28 carries an arm pressing the curved arm 26 
into the recess of the plate 27 and against the walls of the 
recess. This pressure prevents the swinging movement of 
the back frame. The back frame is released for its swing 
ing movement by a rod 31 operated by a hand lever 30 
(FIG. 11) and connected with the plate 28. The rod 31 
is adapted to pull the plate 28 out of its pressure-exerting 
position. 

It is apparent that the above described examples have 
been given solely by way of illustration and not by way 
of limitation and that they are capable of many variations 
and modi?cations within the scope of the present inven 
tion. All such variations and modi?cations are to be 
included within the scope of the present invention. 
What is claimed is: 
A bed, particularly of the positional bedstead type, 

comprising a frame having a seat section and a back; 
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hinges connecting one end of said seat section with one 
end of said back, means supporting the other end of said 
seat section, downwardly extending V-shaped supports 
located on opposite sides of the bed, each of said supports 
having a supporting a-rm, means pivotally connecting the 
upper end of said supporting arm with said seat section 
adjacent said hinges, another supporting arm, means 
pivotally connecting the upper end of said other support 
ing arm with said back adjacent said hinges, the seat 
connected supporting arm having a longer support por 
tion_and a shorter lower portion, said upper and lower 
portions constituting an angular two-armed lever the 
fulcrum of which is a transverse axle ?rmly connected 
with the bed frame and the shorter portion of which ex 
tends towards the back-connected supporting arm, means 
pivotally interconnecting the lower ends of said two 
armed levers and the lower ends of the two supports, the 
lower portion of the seat-connected supporting arm and 
said back-connected supporting arm forming an angle 
which diminishes when the back is swung upwardly and 
which increases when the back is swung downwardly, a 
curved arm swingably suspended from said back, a plate 
having a recess receiving said arm, means resiliently press 
ing said arm into said recess, and manually operable 
means for actuating the last-mentioned means. 
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