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United States Patent Office 3,277,501 
Patented Oct. 11, 1966 

3,277,501 
BED ASSEMBLY 

George E. Frisz and Richard P. Frisz, both of 
26385 Humber, Huntington Woods, Mich. 

Filed Mar. 22, 1965, Ser. No. 441,574 
16 Claims. (C. 5-66) 

This invention relates to an improved bed assembly, 
and more particularly, to a main frame having an aux 
iliary frame pivotally connected thereto, first and second 
links pivotally connected together in scissors-like fashion 
with means operatively connecting a first end of each of 
the links to the auxiliary frame, and an improved actua 
tion mechanism mounted on the main frame and opera 
tively connected to the second end of each of the links to 
move the second ends of the links toward or away from 
one another thereby to pivot the auxiliary frame relative 
to the main frame. 
One of the principal problems associated with devices 

for raising and lowering an auxiliary frame or a portion 
of a bed or the like has been that they have not been 
capable of raising the auxiliary frame to a height sufficient 
for a person to assume a nearly normal sitting position. 
There are instances when a person would like to assume 
a nearly sitting position such as to eat or to write, but 
the auxiliary frame portion of the bed cannot be raised 
to a sufficient height to assume such a position. Nor 
mally, what is done is that a number of pillows are 
placed between the person's back and the auxiliary frame 
of the bed so that the person may sit in the desired 
position. 
Another problem associated with heretofore known 

devices for raising an auxiliary frame portion of a bed 
is concerned with the Support of the auxiliary frame por 
tion of the bed. Normally, a screw having oppositely 
threaded portions on the respective ends thereof is dis 
posed on the main frame of the bed and rotated by a 
crank so that oppositely threaded nuts on the respective 
threaded portions of the screw are moved toward each 
other or away from each other so that links connected 
thereto raise and lower the auxiliary frame portion of 
the bed. The weight or other forces applied to the 
auxiliary frame portion is transmitted through the links 
to the screw. The screw, therefore, must be made of 
strong material and be large enough to possess Sufficient 
strength to support the forces applied thereto by the links 
to prevent bending of the screw along its length, since 
bending of the screw would bind the threaded nuts to 
prevent them from moving along the screw. 

Accordingly, it is an object and general feature of this 
invention to provide an improved actuating mechanism 
suitable for transforming rotary motion into linear motion 
and adaptable to pivot an auxiliary frame relative to the 
main frame of a bed so that an individual may rest his 
back against the auxiliary frame while in a comfortable 
substantially upright sitting position. 
Another object and general feature of the present 

invention is to provide an improved positioning mecha 
nism for use with a bed having a main frame, and an 
auxiliary frame pivotally connected to the main frame 
so that forces applied to the auxiliary frame are trans 
mitted to the main frame rather than to the actuation 
mechanism for pivoting the auxiliary frame relative to 
the main frame. 
Yet another object and general feature of this inven 

tion is to provide an improved bed assembly having an 
auxiliary frame pivotally connected to a main frame and 
a pair of links pivotally connected together in a scissor 
like fashion with means operatively connecting a first 
end of each of the links to the auxiliary frame at a posi 
tion remote from the pivotal connection thereof to the 
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main frame to allow the first ends of the links to move 
along an axis toward and away from each other and to 
allow the first end of each of the links to pivot about the 
axis, and including means disposed on the main frame 
for moving the second ends of the respective links toward 
and away from each other whereby the auxiliary frame 
is pivoted relative to the main frame. 
A further object and general feature of this invention 

is to provide an improved portable bed assembly adapted 
to be placed over a portion of the length of a bed frame 
to raise and lower a portion of a mattress or the like 
and which includes a main frame and an auxiliary frame 
pivotally connected at a first end thereof to a first end 
of the main frame with means interconnecting the main 
frame and the auxiliary frame to pivot the auxiliary frame 
relative to the main frame whereby a portion of the 
mattress may be raised and lowered. 

Still another object and general feature of this inven 
tion is to provide an improved bed assembly, having an 
auxiliary frame pivotally connected to a main frame, a 
threaded shaft mounted on the main frame, an externally 
threaded tubular member disposed about the shaft and 
having internal threads for threadedly engaging the shaft, 
the threads on the shaft having a pitch equal to one-half 
the pitch of the external threads on the tubular member, 
means operatively connecting one end of the tubular 
member to the auxiliary frame and operatively connect 
ing the external threads of the tubular member to the 
auxiliary frame, and including means to rotate the tubular 
member whereby the auxiliary frame is pivoted relative 
to the main frame. 

In general, these and other objects may be carried out 
by an apparatus constructed in accordance with the instant 
invention including an auxiliary frame pivotally connected 
to a main frame, first and second links pivotally connected 
together in a scissors-like fashion, a rod connected at each 
end thereof to the auxiliary frame, and a pair of sleeves 
rotatably and slidably disposed on the rod such that each 
link is pivotally connected at a first end thereof to one 
of the sleeves. In a first preferred embodiment of the 
actuation mechanism a threaded shaft is mounted on the 
main frame in a substantially parallel relationship to the 
rod. An externally threaded tubular member is dis 
posed about the shaft and in threaded engagement with 
the shaft. The tubular member has external threads 
circumferentially thereabout which have twice the pitch 
of the threads on the shaft. The tubular member is 
mounted on the main frame for rotational movement and 
movement parallel to the longitudinal axis thereof along 
the shaft. A first collar is secured to one end of the 
tubular member for rotational movement circumferen 
tially about the tubular member. The second end of 
the first link is pivotally connected to the first collar. 
An internally threaded collar is disposed about the tubular 
member in threaded engagement with the external threads 
thereof. The second end of the second link is pivotally 
connected to the second collar. A crank means is con 
nected to the tubular member for rotating the same. 
In a second preferred embodiment of the actuation mech 
anism a shaft is mounted on the main frame with a 
tubular member rotatably mounted on the main frame 
coaxially with the shaft. A sleeve-like means is disposed 
intermediate the shaft and the tubular member for move 
ment axially of the shaft and the tubular member. The 
sleeve-like means is in threaded engagement with either 
the shaft or the tubular member and it is keyed against 
rotation relative to the other of the shaft and the tubular 
member. The tubular member has external threads 
thereabout to receive an internally threaded collar. An 
other collar is secured to one end of the sleeve-like 
means for rotational movement circumferentially there 
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about. The second end of the first link is pivotally con 
nected to the collar secured to the sleeve-like means and 
the second end of the second link is pivotally connected 
to the internally threaded collar disposed about the 
tubular member. A crank means is operatively con 
nected to the tubular member for rotating the same. In 
both embodiments of the actuation mechanism, a bearing 
means is disposed along the shaft and tubular member 
for engaging the respective collars to receive loads trans 
mitted to the collars by the links. 

Other objects and attendant advantages of the present 
invention will be readily appreciated as the same becomes 
better understood by reference to the following detailed 

O 

description when considered in connection with the 
accompanying drawings wherein: 
FIGURE 1 is an isometric view of a preferred embodi 

ment of the present invention; 
FIGURE 2 is an enlarged cross-sectional view of a 

portion of the apparatus shown in FIGURE 1 taken 
substantially along line 2-2; 
FIGURE 3 is an enlarged cross-sectional view of a 

portion of the apparatus of FIGURE 1 taken substan 
tially along line 3-3; 
FIGURE 4 is an enlarged cross-sectional view of a 

portion of the apparatus shown in FIGURE 1 with the 
auxiliary frame in the lowered position; 
FIGURE 5 is an enlarged cross-sectional view partly 

broken away taken substantially along line 5-5 of 
FIGURE 2; 
FIGURE 6 is a cross-sectional view of a portion of 

the device shown in FIGURE 5 taken substantially 
along line 6-6; 
FIGURE 7 is a cross-sectional view of a portion of 

the device shown in FIGURE 5 taken substantially 
along line 7-7; - 
FIGURE 8 is an isometric view of another preferred 

embodiment of the present invention; 
FIGURE 9 is an enlarged cross-sectional view partly 

broken away of the alternative embodiment of the actua 
tion mechanism shown in FIGURE 8; and 
FIGURE 10 is an enlarged cross-sectional view partly 

broken away of a variation of the actuation mechanism 
shown in FIGURE 9. 

Referring now to the figures, wherein like reference 
characters indicate like or corresponding parts through 
out the several views, there is shown, generally at 10 in 
FIGURES 1 through 7, an apparatus adapted for use 
with a bed including an actuation mechanism suitable 
for transforming rotary motion into linear motion. 
There is included a main frame 12 and an auxiliary 

frame 14. A pivotal connection connects, for relative 
pivotal movement, the main frame 12 and the auxiliary 
frame 14. The pivotal connection comprises flanges 15 
on the auxiliary frame 14 with a pin 16 extending through 
the flanges 15 and the main frame 12. 
A means disposed on the main frame 12 for pivoting 

the auxiliary frame 14 relative to the main frame 12 
and includes a threaded shaft 22 and a tubular member 
24. The shaft 22 is mounted on the main frame 12 by 
a pin 26 and a support member 28. The support mem 
ber 28 is welded, brazed, or secured in any other appro 
priate manner to the structural member 30 which in turn 
is welded, brazed, or secured in any other appropriate 
manner to the main frame 12. The shaft 22 has threads 
32 thereabout. The shaft 22 is also substantially paral 
lel to the rod 48 which will be described more fully 
hereinafter. The tubular member 24 is mounted on the 
main frame 12 by the support member 34 and the struc 
tural member 30. The support member 34 is welded or 
brazed or secured in any other appropriate manner to 
the structural member 30 and has a bushing 36 so that 
the tubular member 24 is supported for rotational move 
ment and movement parallel to the longitudinal axis 
thereof along the shaft 22. That is to say, the tubular 
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4. 
member 24 may be rotated within the bushing 36 and 
may move through the bushing 36. 
The tubular member 24 may be a unitary member 

with internal threads to engage the threads 32 of the 
shaft 22; however, as illustrated, an internally threaded 
element 38 is connected to one end of the tubular mem 
ber 24 for threadedly engaging the shaft 22. The in 
ternally threaded element 38 may be secured to the 
tubular member 24 in any appropriate manner such as 
welding or brazing or the like. The internally threaded 
element 38 has threads 40 to engage the threads 32 of 
the shaft 22. The tubular member also has external 
threads 42 thereabout. For reasons which will become 
more clear hereinafter, the threads 32 on the shaft 22 
and the threads 40 of the internally threaded element 38 
have a pitch less than the pitch of the external threads 42 
on the tubular member 24. Preferably, the pitch of the 
threads 32 and 40 is one-half of the pitch of the threads 
42. A means is provided to rotate the tubular member 
24 and includes a crank 44. The crank 44 may be se 
cured to the tubular member by welding, brazing, by 
a spline connection, or in any other appropriate manner. 
Means is provided to operatively connect the tubular 

member 24 to the auxiliary frame 14 and includes the 
links 18 and 20, and means operatively connecting a first 
end of each of the links 18 and 20 respectively to the 
auxiliary frame 14 at a position remote from the pivotal 
connection for allowing each of the links 18 and 20 to 
pivot relative to the auxiliary frame 14. Also included 
is connection means connecting the other or second end 
of the respective links 18 and 20 to the tubular member 
24 so that the second ends of the links 18 and 20 are 
moved toward and away from each other to pivot the 
auxiliary frame 14 relative to the main frame 12. 
The links 18 and 20 are pivotally connected together 

by a pin 46 in a scissors-like fashion at a point inter 
mediate the respective ends of each link. 
The means operatively connecting the first end of each 

of the links 18 and 20 to the auxiliary frame 14 to allow 
the first ends of the links to move along an axis toward 
and away from each other and to allow the first ends of 

- the respective links to pivot about the axis includes a 
rod 48 and a pair of sleeves 50 and 52. The rod 48 is 
connected at each end thereof to the auxiliary frame 14. 
The rod 48 is connected to the auxiliary frame 14 at . 
each end thereof at a position remote from the pivotal 
connection provided by the pin 16. The sleeves 50 and 
52 are rotatably and slidably disposed on the rod 48 so 
that they may move toward and away from each other 
along the axis of the rod and rotate about the axis of 
the rod. Each of the links 18 and 20 is pivotally con 
nected at a first end thereof to one of the sleeves 50 or 
52. As is more clearly shown in FIGURE 3, each sleeve 
has a flange 54 secured thereto, such as by welding, braz 
ing, or the like. The flange 54 has a hole 56 there 
through to accommodate a pin 58 which pivotally at 
taches the first end of a respective link 18 or 20 to a 
respective sleeve 50 or 52. The pivotal connection of 
the first end of each of the links 18 and 20 to the sleeves 
50 and 52 respectively, therefore, allows the end of the 
links 18 and 20 to move toward and away from each 
other along the rod 48 and to rotate about the longi 
tudinal axis of the rod 48. 
The connection means for connecting the rod ends of 

the respective links 18 and 20 to the tubular member 24 
includes means operatively connecting the second end of 
the link 18 to one end of the tubular member 24 for 
rotational movement circumferentially about the tubular 
member 24 and for movement, along the shaft 22 with 
the tubular member 24, and means operatively connect 
ing the second end of the link 20 in threaded engagement 
with the external threads 42 for allowing the second end 
of the link 20 to move along the tubular member 24 and 
for allowing the second link to rotate circumferentially 
about the tubular member 24. 
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The means for connecting the second end of the link 
18 to the end of the tubular member 24 includes a collar 
60, which is disposed on the internally threaded member 
38 for rotational movement circumferentially about the 
longitudinal axis of the tubular member 24. The in 
ternally threaded element 38 has a pair of flanges 62 and 
64 for preventing the movement of the collar 60 along 
the tubular member 24. The collar 60 has a flange 66 
with a pin 68 therethrough to pivotally connect the sec 
ond end of the link 18 to the collar 60. The flange 66 
may be secured to the collar 60 in any appropriate 
manner such as by welding or brazing. 
The means for connecting the second end of the link 

20 to the tubular member 24 includes an internally 
threaded collar 70 disposed about the tubular member 
24 in threaded engagement with the external threads 42. 
The collar 70 has a flange 72 secured thereto by welding, 
brazing, or the like. The flange 72 has a hole there 
through for receiving the pin 74 to pivotally attach the 
link 20 to the collar 70. 
A bearing means is also included and is mounted on 

the main frame 12 adjacent the shaft 22 and the tubular 
member 24 for sliding engagement with the collars 60 
and 70 to receive loads transmitted to the collars 60 and 
70 by the links 18 and 20. As mentioned hereinbefore, 
the structural member 30 supports the shaft 22 and the 
tubular member 24; however, it is to be noted that the 
structural member 30 is U-shaped so that it has a cross 
member portion 31 adjacent the shaft 22 and the tubu 
lar member 24. The cross member 31 is disposed so that 
the collars 60 and 70 are in sliding engagement there 
with. By so disposing the bearing means comprising the 
cross member 31 of the U-shaped structural member 30, 
loads transmitted through the links 18 and 20 will be 
received by the structural member 30 and therefore the 
main frame 12. The shaft 22 and the tubular member 
24 are, therefore, substantially free of radial loads. 

In operation, the crank 44 rotates the tubular member 
24 so that the tubular member 24 will move along the 
shaft 22 due to the engagement of the threads 32 and 40. 
At the same time, the collar 70 will move along the tu 
bular member 24 due to its threaded engagement there 
with. Preferably, the threads 32 and 40 have one-half 
the pitch of the threads 42 and are disposed so that as 
the tubular member is rotated, the collar 60 will move 
toward or away from the collar 70 depending upon the 
direction of rotation of the tubular member 24. That is 
to say, if the tubular member 24 is rotated in one direc 
tion, the collars 60 and 70 will move toward each other, 
but if the tubular member 24 is rotated in the opposite 
direction, the collars 60 and 70 will move away from 
each other. When the pitch of the threads 32 is one 
half the pitch of the threads 42, the collars 60 and 70 
will move relative to the main frame 12 at the same speed 
but in opposite directions. The collar 60 will move along 
the shaft 22 the distance between adjacent threads 32 
upon one revolution of the tubular member 24. How 
ever, the collar 70 will move along the tubular member 
the distance between adjacent threads 42 upon one revolul 
tion of the tubular member 24. Upon one revolution of 
the tubular member 24, the collar 60 moves relative to 
the shaft 22 one-half the distance that the collar 70 moves 
relative to the tubular member 24, but in reality, the 
collar 60 and the collar 70 both move the same distance 
relative to the frame 12 or the shaft 22 since the collar 
70 moves along the tubular member 24 as the tubular 
member 24 moves along the shaft 22. Therefore, the 
threads 42 must have twice the pitch as the threads 32 
so that the collar 70 moves the same distance but in an 
opposite direction as the collar 60 moves relative to the 
main frame 12 upon one revolution of the tubular mem 
ber 24. 
The auxiliary frame 14 is shown in the lowered posi 

tion in FIGURE 4. As shown in FIGURE 4, the links 
18 and 20 are collapsed and extend transversely across 
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6 
the width of the main frame 12. In this position, the 
collars 60 and 70 are disposed adjacent the supporting 
members 28 and 34 respectively. Upon rotation of the 
tubular member 24 by the crank 44, the collar 60 moves 
toward the middle of the main frame 12 and the collar 70 
moves toward the middle of the main frame 12 Such that 
the second ends of the links 18 and 20 are moved to 
gether so that the links pivot relative to one another. As 
the links 18 and 20 pivot relative to one another about 
the pivotal connection 46, the first ends of the links 18 
and 20 move closer together and in so doing move the 
sleeves 50 and 52 along the rod 48 and circumferentially 
about the rod 48. 

It will be readily clear to those skilled in the art that 
the improved bed assembly, generally shown at 10 in 
FIGURES 1 through 7, is adaptable to be placed upon 
a bed frame to Support a mattress or may serve as a bed 
frame itself by attaching supporting means such as legs 
to the main frame 12. 

However, it is often desirable that the bed assembly 
be as light as possible and portable in order to afford 
easy transfer from one bed to another. Accordingly, an 
improved bed assembly adapted to be placed over a por 
tion of the length of a bed frame, such as one-half of 
the length of the bed frame, is shown generally at 110 
in FIGURE 8. The improved bed assembly 110 is pref 
erably made of light weight material such as aluminum 
so that the assembly can be easily moved from place to 
place to be used with different beds. 
The improved bed assembly 110 includes a main frame 

112 and an auxiliary frame 114. The auxiliary frame 
114 is pivotally connected at a first end thereof to a first 
end of the main frame 112 through the T connections 
115. The T connections 115 are welded, brazed, or 
secured in any other appropriate manner to the auxiliary 
frame 114 and are disposed on the cross member 116 of 
the main frame 112 for rotational movement thereabout. 
The straps 117 extend transversely of the auxiliary frame 
114 and are suitable for supporting a mattress or the like 
and may be made of metal, plastic, leather, or any other 
appropriate material. In a like manner, the straps 119 are 
disposed transversely of the main frame 112. Since the 
straps 19 may rest on the main frame of a bed or the 
like, and do not support a mattress, they are preferably 
made of metal to provide structural rigidity and Support 
of the main frame 112. 
The auxiliary frame 114 has a pair of structural mem 

bers 101 secured thereto by brazing, welding, or the like. 
A structural brace 102 interconnects the members 101 by 
being brazed, welded, or the like, to the respective mem 
bers 101. The members 101 extend upwardly from the 
assembly so that a mattress or the like may abut the 
Structural member 102. A rod 148 is attached to and 
extends between the members 101. The sleeves 150 and 
152 are rotatably and slidably disposed on the rod 148 
So that they move toward or away from each other along 
the axis of the rod and rotate about the axis of the rod 
148. The sleeves 150 and 152 are the same as the sleeves 
50 and 52 discussed hereinabove. 
A pair of links 118 and 120 are connected together in 

a scissors-like fashion by the bolt .26 intermediate the 
respective ends of each of the links. Each of the links 
118 and 120 are pivotally connected to one of the re 
spective sleeves 150 and 152. 
A pair of support members 128 and 134 are secured 

by brazing, welding, or the like to the main frame 112. 
A member 131 is attached to each respective support 
member 128 and 134 for the collars 160 and 170, to be 
more fully described hereinafter, to bear against. The 
second ends of the links 118 and 120 are pivotally con 
nected respectively to the collars 160 and 170 by the 
respective pins 158. The collars 160 and 170 are moved 
toward and away from each other by the actuation mech 
anism disposed between the support members 128 and 134. 
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The actuating mechanism utilized with the improved 
bed assembly of FIGURE 8 is generally disclosed in 
FIGURES 9 and 10 with the embodiment of FIGURE 9 
being the actuation mechanism specifically disclosed in 
FIGURE 8. 

Referring now to FIGURE 9, there is disclosed a shaft 
122 mounted on the main frame 12 by a pin 126 and 

... the support member 128. The shaft 122 has threads 132 
thereabout. The shaft 122 is also substantially parallel 
to the rod 148. A tubular member 124 is mounted on 
the main frame 12 by the support member 134. The 
support member 134 has a bushing 136 for rotatably 
supporting the tubular member 124. That is to say, the 
tubular member 124 may be rotated within the bushing 
136 but is prevented from moving axially through the 
bushing 136. 
The tubular member 124 has external threads 42 there 

about. A collar 170 similar to the collar 70 shown in 
FIGURES 1 through 7 threadedly engages the external 
threads 142 on the tubular member 124. A crank 144 is 
secured by the pin 145 to the tubular member 24 so that 
the tubular member 124 may be rotated. 
A sleeve-like means 139 is disposed intermediate the 

shaft 122 and the tubular member 124 for movement 
axially of the shaft 122 and the tubular member 24. A 
flanged member 138 is secured to one end of the sleeve 
like member 139 by welding, brazing, or the like. A 
collar 160 similar to the collar 60 disclosed in FIGURES 
1 through 7 is disposed on the flanged member 138 for 
movement circumferentially about the sleeve-like member 
139. The sleeve-like member 139 has threads 40 inter 
nally thereof which coact with the threads 132 of the 
shaft 22. The sleeve-like member 39 also has a slot 
162 therealong. A key 164 is secured in a recess in the 
tubular member 124 so as to slide along the slot 162 as the 
sleeve-like member 139 moves. 

In the operation of the actuation mechanism disclosed 
in FIGURE 9, the crank 144 is rotated to rotate the tubul 
lar member 124 which in turn moves the threaded collar 
170 along the tubular member 124. At the same time, 
the sleeve-like member 139 is rotated due to the keyed 
interconnection 162 and 164 so that the sleeve-like mem 
ber 139 coacts with the threads 132 of the shaft 122 so 
that the sleeve-like member moves axially of the tubular 
member 124 and of the shaft 122. Upon rotation of the 
tubular member 124, therefore, the collars 160 and 170 
will move toward or away from each other, depending 
upon the direction of rotation of the crank 44. At the 
same time, the member 131 is in sliding engagement with 
the collars 160 and 170 respectively so that forces trans 
mitted to the collars 160 and 170 by the links 118 and 
120 will be transmitted through the member 131 and sup 
port members 128 and 134 to the main frame 112. 
The actuation mechanism shown in FIGURE 10 is a 

variation of the actuation mechanism shown in FIGURE 
9 and differs therefrom only in that the sleeve-like mem 
ber 139 threadedly engages the tubular member 124 in 
stead of the shaft 122. The sleeve-like member 139' 
has threads 132 thereabout which engage threads 140 
internally of the tubular member 124. The sleeve-like 
member 139' also has a slot 162 therein which slides a 
key 164 so that the sleeve-like member 139 is prevented 
from rotating relative to the shaft 122 but is free to move 
axially along the shaft 122. 

In the operation of the actuation mechanism of FIG 
URE 10, the crank 144 is rotated to rotate the tubular 
member 124 so that the internally threaded collar 70 
moves along the tubular member 124. At the same time, 
the sleeve-like member 139, and consequently the collar 
160, is moved along the shaft 122 through the interaction 
of the threads 132 and 140'. Therefore, upon rotation 
of the tubular member 24, the collars 160 and 170 move 
toward or away from each other depending upon the di 
rection of rotation of the tubular member 124. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

75 

The utilization of an actuation mechanism of the type 
described with links which are pivotally connected to 
gether in a scissors-like fashion provides the capability 
for the auxiliary frame to be pivoted through a large arc 
relative to the main frame. This is so since the full 
length of the links may be utilized. Although it is not 
normally necessary, the tubular member may be rotated 
so that the collars are very close together so that the 
links are disposed substantially perpendicular to the tu 
bular member and the rod. In this manner Substantially 
the full length of the links may be utilized to attain 
maximum pivotal movement of the auxiliary frame. 

It is also within the scope of this invention to utilize 
an appropriate means such as an electric motor to rotate 
the tubular member. 
The invention has been described in an illustrative 

manner and it is to be understood that the terminology 
which has been used is intended to be in the nature of 
Words of description rather than of limitation. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is, therefore, to be understood that within the 
scope of the appended claims, the invention may be prac 
ticed otherwise than as specifically described. 
We claim: 
1. An improved bed assembly comprising: a main 

frame; an auxiliary frame; a pivotal connection between 
said frame and said auxiliary frame; a rod connected at 
each end thereof to said auxiliary frame at a position 
remote from said pivotal connection; a pair of sleeves 
rotatably and slidably disposed on said rod; first and sec 
ond links pivotally connected together in a scissors-like 
fashion intermediate the respective ends of each link; each 
link being pivotally connected at a first end thereof to 
one of said sleeves; and means disposed on said main 
frame for moving the second ends of the respective links 
toward and away from each other to pivot said auxiliary 
frame relative to said main frame. 

2. A bed assembly as set forth in claim including a 
bearing means connected to said frame and disposed ad 
jacent said last-mentioned means for receiving loads trans 
mitted to said last-mentioned means by said links. 

3. An improved bed assembly comprising: a main 
frame; an auxiliary frame; a pivotal connection between 
Said main frame and said auxiliary frame; a threaded 
shaft mounted on said main frame; means threadedly en 
gaging said shaft for movement along said shaft upon 
rotation of Said means; said means having external threads 
with a greater pitch than said threaded shaft; first con 
nection means disposed on said means for moving along 
said shaft with said means; second connection means in 
threaded engagement with said external threads of said 
means; means for rotating said first-mentioned means so 
that said first connection means moves toward and away 
from said Second connection means depending upon the 
direction of rotation; and said first and second connec 
tion means being operably connected to said auxiliary 
frame for pivoting said auxiliary frame upon movement 
of said first and second connection means. 

4. A bed assembly as set forth in claim 3 including a 
bearing means connected to said main frame and dis 
posed adjacent said shaft and said means having external 
threads for receiving loads transmitted thereto by said 
first and second connection means. 

5. An improved bed assembly comprising: a main 
frame; an auxiliary frame; a pivotal connection between 
said main frame and said auxiliary frame; first and second 
links pivotally connected together in a scissors-like fash 
ion intermediate the respective ends of each link; means 
operatively connecting a first end of each of said links 
to said auxiliary frame at a position remote from said 
pivotal connection for allowing said first ends of said 
links to move along an axis toward and away from each 
other and to allow said first end of each of said links 
to pivot about said axis; means disposed on said main 
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frame for moving the second ends of the respective links 
toward and away from each other to pivot said auxiliary 
frame relative to said main frame including, a threaded 
shaft mounted on said main frame, a tubular member 
disposed about said shaft and having internal threads for 
threadedly engaging said threaded shaft, said tubular 
member having external threads disposed circumferen 
tially thereof, said threads on said shaft and said inter 
nal threads of said tubular member having one-half the 
pitch of said external threads disposed on said tubular 
member, said tubular member being mounted on said 
main frame for rotational movement and movement 
parallel to the longitudinal axis thereof along said shaft, 
means operatively connecting said second end of said first 
link to one end of said tubular member for rotational 
movement circumferentially about said tubular mem 
ber and for movement along said shaft with said tubu 
lar member; means operatively connecting said second 
end of said second link in threaded engagement with said 
external threads of said tubular member for allowing said 
second end of said second link to move along said tubular 
member and for allowing said second link to rotate cir 
cumferentially about said tubular member, and means 
operatively connected to said tubular member for ro 
tating same so that upon rotation of said tubular member 
by said means, said tubular member will move along said 
shaft and said second end of said second link will move 
along said tubular member as said tubular member moves 
along said shaft whereby the distance between said sec 
ond ends of said links will decrease or increase depend 
ing upon the direction of rotation of said tubular mem 
ber to change the pivotal disposition of said first link 
relative to said second link to change the distance be 
tween said first ends of said links thereby to pivot said 
auxiliary frame relative to said main frame. 

6. An improved bed assembly comprising: a main 
frame; an auxiliary frame; a pivotal connection between 
said main frame and said auxiliary frame; a rod con 
nected at each end thereof to said auxiliary frame at a 
position remote from said pivotal connection; a pair of 
sleeves rotatably and slidably disposed on said rod; first 
and second links pivotally connected together in a 
scissors-like fashion intermediate the respective ends of 
each link; each link being pivotally connected at a first 
end thereof to one of said sleeves; means disposed on 
said main frame for moving the second ends of the 
respective links toward and away from each other to 
pivot said auxiliary frame relative to said main frame 
including, a shaft having threads mounted on said main 
frame in a substantially parallel relationship to said rod, 
a tubular member disposed about said shaft for move 
ment along said shaft, an internally threaded element 
connected to a first end of said tubular member for 
threadedly engaging said shaft, said tubular member hav 
ing external threads thereabout, said threads on said 
shaft having one-half the pitch of said external threads 
on said tubular member, said tubular member being 
mounted on said main frame for rotational movement 
and movement parallel to the longitudinal axis thereof 
along said shaft, a first collar secured to said internally 
threaded element for rotational movement circumferen 
tially about said element, means for preventing move 
ment of said first collar along said element, said second 
end of said first link being pivotally connected to said 
first collar, an internally threaded second collar disposed 
about said tubular member in threaded engagement with 
said external threads on said tubular member, said sec 
ond end of said second link being pivotally connected 
to Said second collar, a bearing means mounted on said 
main frame and disposed adjacent said shaft and tubular 
member for sliding engagement with said collars to re 
ceive loads transmitted to said collars by said links, and 
a crank means operatively connected to said tubular 
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10 
tubular member by said crank means, said tubular mem 
ber will move along said shaft and said second collar 
will move along said tubular member as said tubular 
member moves along said shaft whereby the distance 
between said collars will decrease or increase depending 
upon the direction of rotation of said tubular member to 
change the pivotal disposition of said first link relative 
to said second link to change the distance between said 
sleeves thereby to pivot said auxiliary frame relative to 
said main frame. 

7. An improved bed assembly adapted to be placed 
over approximately one-half the length of a bed frame 
for raising and lowering one end of the mattress, said 
assembly comprising: a main frame; an auxiliary frame 
which is substantially coextensive with said main frame; 
said auxiliary frame being pivotally connected at a first 
end thereof to a first end of said main frame; first and 
second links pivotally connected in a scissors-like fashion 
intermediate the respective ends of each link, means 
operatively connecting a first end of each of said links 
to said auxiliary frame adjacent the second end thereof 
for allowing said first end of said links to move along 
an axis toward and away from each other and to allow 
said first end of each of said links to pivot about said 
axis; and means disposed on said main frame adjacent 
the second end thereof for moving the second ends of 
the respective links toward and away from each other 
whereby said auxiliary frame may be pivoted relative 
to said main frame. 

8. An improved bed assembly as set forth in claim 7 
including a bearing means disposed adjacent said last 
mentioned means for receiving loads transmitted to said 
last-mentioned means by said links. 

9. An improved bed assembly adapted to be placed 
over the head portion of a bed frame to raise and lower 
a portion of a mattress or the like, said assembly com 
prising: a main frame; an auxiliary frame; said auxiliary 
frame being pivotally connected at a first end thereof 
to first end of said main frame; a rod connected at each 
end thereof to said auxiliary frame adjacent the second 
end of said auxiliary frame; a pair of sleeves rotatably 
and slidably disposed on said rod; first and second links 
pivotally connected together in a scissors-like fashion 
intermediate the respective ends of each link; each link 
being pivotally connected at a first end thereof to one 
of said sleeves; and means disposed on said main frame 
for moving the second ends of the respective links to 
ward and away from each other to pivot said auxiliary 
frame relative to said main frame whereby a portion of 
the mattress may be raised and lowered. 

10. An improved bed assembly as set forth in claim 
9 including a bearing means connected to said main 
frame and disposed adjacent said last-mentioned means 
for receiving loads transmitted to said last-mentioned 
means by said links. 

11. An improved bed assembly adapted to be placed 
over a portion of the length of a bed to raise and lower 
a portion of a mattress or the like, said assembly com 
prising: a main frame; an auxiliary frame including an 
upwardly extending portion disposed at a first end there 
of for albutting the end of a mattress or the like, and 
transversely extending members for supporting a mat 
tress or the like; said auxiliary frame being pivotally 
connected at the second end thereof to a first end of 
said main frame; said upwardly extending portion in 
cluding a rod disposed transversely of said auxiliary 
frame; a pair of sleeves rotatably and slidably disposed 
on Said rod; first and second links pivotally connected 
together in Scissors-like fashion intermediate the respec 
tive ends of each link; each link being pivotally con 
nected at a first end thereof to one of said sleeves; and 
means disposed on said main frame for moving the 
Second ends of the respective links toward and away 
from each other to pivot said auxiliary frame relative 

member for rotating same so that upon rotation of said 75 to said main frame. 
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12. An improved bed assembly comprising: a main 
frame; an auxiliary frame; a pivotal connection between 
said main frame and said auxiliary frame; first and sec 
ond links pivotally connected together in a scissors-like 
fashion intermediate the respective ends of each link; 
means operatively connecting a first end of each of Said 
links to said auxiliary frame at a position remote from 
said pivotal connection for allowing said first ends of 
said links to move along an axis toward and away from 
each other and to allow said first end of each of said 
links to pivot about said axis; means disposed on said 
main frame for moving the second ends of the respective 
links toward and away from each other to pivot said 
auxiliary frame relative to said main frame including, 
a shaft mounted on said main frame, a tubular member 
rotatably mounted on said main frame coaxially with 
said shaft, sleeve-like means disposed intermediate said 
shaft and said tubular member for movement axially 
of said shaft and said tubular member, said sleeve-like 
means being in threaded engagement with one of said 
shaft and said tubular member, said sleeve-like means 
being keyed against rotation relative to the other one 
of said shaft and said tubular member, said tubular 
(member having external threads thereabout, means op 
eratively connecting said second end of said first link 
to said sleeve-like means for rotational movement cir 
cumferentially about said sleeve-like means and for 
movement along said shaft with said sleeve-like means, 
means operatively connecting said second end of said 
Second link in threaded engagement with said external 
threads of said tubular member for allowing said second 
end of said second link to move along said tubular mem 
ber and for allowing said second link to rotate circum 
ferentially about said tubular member, and means oper 
atively connected to said tubular member for rotating 
same so that upon rotation of said tubular member, said 
sleeve-like means will move along said shaft and said 
Second end of said second link will move along said 
tubular member whereby the distance between said sec 
ond ends of said links will decrease or increase depend 
ing upon the direction of rotation of said tubular mem 
ber to change the pivotal disposition of said first link 
relative to said second link to change the distance be 
tween said first ends of said links thereby to pivot said 
auxiliary frame relative to said main frame. 

13. An improved bed assembly comprising: a main 
frame; an auxiliary frame; a pivotal connection between 
said main frame and said auxiliary frame; first and sec 
ond links pivotally connected together in a scissors-like 
fashion intermediate the respective ends of each link; 
means operatively connecting a first end of each of said 
links to said auxiliary frame for allowing said first ends 
to move along an axis toward and away from each other 
and to allow said first end of each link to pivot about 
said axis including, a rod connected at each end there 
of to said auxiliary frame at a position remote from 
said pivotal connection, a pair of sleeves rotatably and 
slidably disposed on said rod, each link being pivotally 
connected at said first end thereof to one of said sleeves; 
means disposed on said main frame for moving the sec 
ond ends of the respective links toward and away from 
each other to pivot said auxiliary frame relative to said 
main frame including, a shaft mounted on said main 
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frame, a tubular member rotatably mounted on said main 
frame coaxially with said shaft, sleeve-like means dis 
posed intermediate said shaft and said tubular member 
for movement axially of said shaft and said tubular 
member, said sleeve-like means being in threaded en 
gagement with one of said shaft and said tubular mem 
ber, said sleeve-like means being keyed against rotation 
relative to the other one of said shaft and said tubular 
member, said tubular member having external threads 
thereabout, a first collar secured to one end of said 
sleeve-like means for rotational movement circumferen 
tially about said sleeve-like means, means on said sleeve 
like means for preventing movement of said first collar 
along said sleeve-like means, said second end of said 
first link being pivotally connected to said first collar, 
an internally threaded second collar disposed about said 
tubular member in threaded engagement with said ex 
ternal threads, said second end of said second link be 
ing pivotally connected to said second collar, crank 
means operatively connected to said tubular member for 
rotating same so that upon rotation of said tubular mem 
ber by said crank means, said sleeve-like means will 
move along said shaft and said second collar will move 
along said tubular member whereby the distance be 
tween said collars will be decreased or increased de 
pending upon the direction of rotation of said tubular 
member to change the pivotal disposition of said first 
link relative to said second link to change the distance 
between said sleeves thereby to pivot said auxiliary frame 
relative to said main frame. 

14. A bed assembly as set forth in claim 13 includ 
ing a bearing means connected to said main frame and 
disposed adjacent said shaft, said sleeve-like means, and 
said tubular member and in sliding contact with said 
first and second collars for receiving loads transmitted 
to said first and second collars by said links. 

15. A bed assembly as set forth in claim 13 wherein 
said sleeve-like means threadedly engages said shaft and 
is keyed to said tubular member against rotation rela 
tive to said tubular member while free to move axially 
along said shaft. 

16. A bed assembly as set forth in claim 13 wherein 
Said sleeve-like means is keyed to said shaft against ro 
tation relative to said shaft while allowed to move axially 
along said shaft and is in threaded engagement with 
said tubular member internally thereof. 
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