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This invention relates in general to a hospital bed and 
particularly to a type thereof which can be made rela 
tively inexpensively and yet which is capable of perform 
ing a wide variety of useful functions, including those 
which can be performed by existing hospital beds and 
many which cannot be performed by existing hospital 
beds. 

In the past, hospital and invalid beds have been de 
signed by adapting the basic structure of conventional 
beds to the special needs of patients. Thus, in order to 
place the patient in a variety of clinically desirable posi 
tions, it has been necessary to equip existing beds with 
a variety of auxiliary and special mechanisms. However, 
even with such added mechanisms, the existing beds are 
limited primarily to raising or lowering the patient's head 
or his feet. Other functions, such as turning the patient 
civer, removing the patient from the bed or supporting the 
patient in certain positions, normally have to be per 
formed manually or with still further and different aux 
iliary equipment. 

In many instances, a patient may be capable of taking 
are of himself, once he is placed in a proper position to 
exercise such care. For example, if the patient is placed 
in an upright position, it is often possible for him to nego 
tiate small steps and to walk across the floor. However, 
this capability of the patient is infrequently used because 
the average hospital or patient bed is not equipped to 
place the patient in the upright or erect position. More 
over, none of the existing beds, insofar as I am aware, 
are arranged so that the patient can adjust the bed and 
thereby move himself without help into the erect position. 

Patient control of his own position presently requires 
special equipment or a special bed, both of which are 
expensive, complicated and not suitable for general pur 
pose use. However, many hospital patients, and particul 
larly the post-operative patients, experience a period dur 
ing convalescence when a bed capable of placing the 
patient in a variety of positions other than Substantially 
supine will speed recovery, will reduce complications, 
will ease pain, will facilitate treatment and/or reduce the 
work of persons attending the patient. Obviously, if the 
patient can effect this positioning by himself, the results 
are in many cases appreciably improved. On the other 
hand, it is in other cases equally desirable that the patient 
be unable to change an adjustment made by the hospital 
personnel, and for such cases the controls should be capa 
ble of easy inactivation. 

Further, in providing means for changing the patient's 
position, especially where nursing personnel are in attend 
ance, it should be carried out at the maximum possible 
speed consistent with the reasonable comfort of the patient. 
Still further the mechanism utilized for effecting such 
changes in position, and especially changing the patient 
from a supine to a prone position and vice versa, should 
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2 
quires "overbed" structure and/or special structure along 
the side of the bed, and which is normally relatively 
complex and often unavailable in a given instance. 
A great many different types of traction devices are 

now available for attachment to existing hospital beds. 
However, in many instances it is necessary to provide 
complicated, expensive and special overbed structures to 
support such traction devices. Both the overbed struc 
tures and the traction devices tend to interfere with, or 
reduce the effectiveness of, at least some of the other 
normal functions of the bed. Therefore, it is customary 
to move the overbed structure and/or traction devices 
from bed to bed as their need arises. Because of the 
fact that the overbed structure is normally considered to 
be special or auxiliary equipment, it is not unusual for 
the manufacturer of a special type of traction or other 
treatment equipment, which employs overbed structure, 
to design such equipment with his own overbed structure. 
Thus, the problems of duplication and/or lack of versa 
tility and universal utility of any particular overbed struc 
ture become serious. 

It will become apparent from the above specific recita 
tions of the limitations in existing hospital type bed con 
structions that, in order to provide a bed construction 
according to existing teachings which will fill all of the 
needs of such a bed which are presently known to exist 
and place them in a single bed construction, the resultant 
bed structure would be so ponderous and complicated as 
to make its cost prohibitive, its operation extremely diffi 
cult, its weight excessive and, therefore, its value dubious. 
These considerations probably contribute to the fact that 
no such single bed is presently known to exist, 
Thus, it has long been desirable to provide a relatively 

simple bed construction which can be manufactured and 
sold at an acceptable cost and which will perform all of 
the functions of a conventional hospital bed as well as 
the many other functions above mentioned but not pres 
ently available in a standard hospital bed. Further, it has 
long been desirable to provide such bed construction 
wherein, if desirable, the patient can normally make many 
of the required adjustments of the bed by himself with 
the several obvious advantages derived therefrom, both in 
comfort to the patient and in relieving the amount of at 
tention required by the patient from the hospital personnel. 

Accordingly, among the objects of the invention are the 
following: 

(1) to provide a hospital bed construction which as a 
single device is capable of performing all, or at least most, 
of the ordinary functions of conventional hospital beds 
having the overbed and other auxiliary equipment fre 
quently used therewith, which bed can be manufactured 
and sold at a cost not materially, if at all, exceeding the 
present cost for conventional hospital beds together with 
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be such as to engender a feeling of security and con 
fidence on the part of the patient. Particularly, it is de 
sirable to eliminate the feeling of side slipping which 
often occurs with devices which rotate the patient about 
the long axis of his body. 

It is further desirable to equip a hospital bed in such 
a manner that the patient can be readily lifted onto the 
bed from a device, such as a wheel chair, or vice versa. 
The present lifting devices for this purpose are usually 
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considered to be special equipment which normally re 

the overbed and other normal auxiliary equipment; 
(2) to provide a hospital bed, as aforesaid, which is 

also capable of performing a plurality of additional func 
tions which existing conventional hospital beds are not 
adapted to perform; m 

(3) to provide a hospital bed, as aforesaid, which can 
be readily adjusted to change the angular position of its 
major axis in order to place the patient's head either 
above or below his feet, to place the patient's body in 
a prone or supine position, and which bed can be adjusted 
to place said body in either a partially flexed or fully 
extended position; 

(4) to provide a hospital bed, as aforesaid, wherein 
the change in angular position may be readily carried out 
by power means which is easily controlled by the patient; 

(5) to provide a hospital bed, as aforesaid, wherein a 
first, or lower patient supporting member of the bed can 
be readily combined with a second, or upper, member 
capable of holding the patient against said lower member, 



by which the patient can then be readily turned from a 
supine to a prone position, or vice versa, by rotation of 
both upper and lower members around their common short 
XS. 

(6) to provide a bed, as aforesaid, which has a suit 
able foot rest and can move the patient into a substan 
tially vertical position wherein the patient's weight is trans 
ferred from the patient support to said foot rest from 
which the patient can then step a very short distance di 
rectly onto the floor without the help which a patient will 
often otherwise require when getting into or out of exist 
ing beds; 

(7) to provide a bed, as aforesaid, having a patient 
support which can be manually, quickly and easily ad 
justed by the patient or by attending personnel for mov 
ing the patient from a fully extended or supine position to 
a partially flexed or sitting position, or vice versa, with 
out aid and without materially changing the location of 
the center of mass of the patient, said patient support being 
rugged in construction and extremely easy to prepare for 
use or to change as required; 

(8) to provide a bed, as aforesaid, wherein the con 
trols may be readily inactivated, if desired, to prevent the 
patient or unauthorized personnel from changing them 
after they have been positioned by hospital personnel; 

(9) to provide a bed, as aforesaid, which will hold the 
patient sufficiently firmly during the changes in his posi 
tion so as to engender a feeling of comfort and security 
in the patient; 

(10) to provide a bed, as aforesaid, which will effect 
changes in position at a maximum speed consistent with 
the comfort of the patient; 
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FIGURE 13 is a sectional view taken along the line 
- XI-XIII in FIGURE 9. 
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(11) to provide a bed, as aforesaid, having integral 
structure which can function to lift. a patient out of a 
wheel chair and place him on said bed in position for re 
clining thereon, or vice versa, with the agency of only 
slight additional apparatus; 

(12) to provide a hosipital bed, as aforesaid, which will 
carry out the various functions above set forth without 
detracting appreciably from a basically simple and at 
tractive design; and 

(13) to provide a hospital bed, as aforesaid, which will 

FIGURE 14 is a sectional view taken along the line 
XV-XV in FIGURE 13. 
FIGURE 15 is a sectional view similar to that shown 

in FIGURE 3 and including hoist mechanism associated 
with the bed construction. 
FIGURE 16 is a sectional view substantially as taken 

along the line XII-XI in FIGURE 8 and disclosing an 
alternate construction for a patient support structure. 
FIGURE 17 is a sectional view also substantially as 

taken along the line XII-XI in FIGURE 8 and show 
ing a further alternate construction for the patient Sup 
port structure. 
FIGURE 18 is a sectional view taken along the line 

XV XVI in FIGURE 1. 
FIGURE 19 is a sectional view taken along the line 

XX XX in FIGURE 3. 
For convenience in description, the terms “upper,' 

"lower' and words having a similar meaning will have 
reference to the structure embodying the invention in 
its normal position of operation and as appearing in FIG 
URES 1, 3 and 9. 
The terms “inner,” “outer' and derivatives thereof will 

have reference to the geometric center of said bed struc 
ture. The terms “foot' or “front' and "head' or "rear,” 
and words having similar meanings, will have reference 
to the left and right ends, respectively, of the patient Sup 
port structure and base structure as appearing in FIG 
URES 1, 2, 3 and 6. 

GENERAL DESCRIPTION 

The objects of the invention have been met by provid 
ing an entirely new type of hospital bed having a pair 
of large, spaced and coaxial rings fastened together by 
suitable crossbars and a patient support structure mounted 
upon and between said rings so that its lengthwise axis 
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be capable of long and extremely economical operation, 
and will require a minimum of maintenance. S. 

. Other objects and purposes of the invention will become 
apparent to persons acquainted with apparatus of this type 
upon a reading of the following disclosure and inspection. 
of the accompanying drawings. 

In the drawings: 
FIGURE 1 is a perspective view of a bed construction 

embodying the invention. 
FIGURE 2 is a broken sectional view taken along the 

line II-II in FIGURE 1. 
FIGURE 3 is a sectional view substantially as taken 

along the line III-III in FIGURE 2. 
FIGURE 4 is a sectional view taken along the line 

IV-IV in FIGURE 1, including a traction device. 
FIGURE 5 is an enlarged and broken sectional view 

taken along the line V-V in FIGURE 3. 
FIGURE 6 is a broken sectional view taken along the 

line V-VI in FIGURE 3. 
FIGURE 7 is a fragmentary, end elevational view indi 

cated by the cutting line VII-VII in FIGURE 3. 
FIGURE 8 is a broken, top plan view of the patient 

support structure with the mattress and mattress support 
removed from the mattress frame. 
FIGURE 9 is a broken, side elevational view of said 

bed construction equipped with both anterior and poste 
rior support members for the patient. . . . 
FIGURE 10 is a sectional view taken along the line 

X-X in FIGURE 6. - -- . . . 
FIGURE 11 is a sectional view taken along the line 

XI-XI in FIGURE 6. - 
FIGURE 12 is a sectional view substantially as taken 

along the line XII-XII in FIGURE 8 and showing the 
patient support in the sitting position. 
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is disposed substantially diametrically of said rings. Said 
rings are supported upon a base structure by Suitable 
rollers, at least one of which may be power driven to 
effect rotation of said rings and thereby effect tilting of 
the patient support. By placing a suitable retaining mem 
ber over a patient lying fiat on the patient support and fas 
tening said member fixedly with respect to the rings, a 
patient may be rotated endwise through approximately 
180 degrees and thereby moved from a supine position on 
the patient support to a prone position upon said retain 
ing member or vice versa. 
The rings serve further as an integral overbed structure 

and may also be utilized in conjunction with the power 
means of the bed for lifting or transferring the patient 
into and out of the patient support. 
The patient support in this embodiment is arranged for 

manual adjustment, by the patient if desired, from a flat 
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adjustment of the patient support do not materially change 
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or extended condition to a seat-shaped condition and vice 
versa. However, said patient support is so constructed 
that the changes in the patient's position produced by the 

the location of the center of mass of the patient with re 
spect to the common axis of said rings. Thus, there is no 
chance of adjusting the patient support into a condition of 
unbalance upon the base structure. 

Detailed Construction 

The bed construction 10 (FIGURES 1 and 2), which 
has been selected to illustrate one embodiment of the in 
vention, includes a bed frame 11 and a base structure i2 
upon which said bed frame 1 is supported for movement 
about a substantially horizontal axis. The bed frame 11 
is comprised of a pair of spaced, circular and coaxial 
rings 13 and 14 which are interconnected and held rigidly 
with respect to each other by crossbars of which Some ap 
pear at 17, 17a, 17b, 17c and 17d in FIGURE 1. Said 
rings and crossbars are preferably fabricated from rigid, 
tubular materials, such as steel or aluminum and Secured 
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together by any convenient means, such as screws, bolts 
or welding. - 
An elongated, substantially rectangular patient support 

18 (FIGURES 1, 2 and 8), which may also be fabricated 
primarily from tubular elements, is disposed between said 
rings 13 and 14 and is supported at its opposite ends and 
substantially diametrically of said rings upon the cross 
bars 17a and 7b. More specifically, the patient sup 
port 18 includes a substantially rectangular, mounting 
frame 19 comprised of a pair of substantially parallel 
side elements 23 and 24 and a pair of substantially parallel 
end elements 21 and 22 which extend between, and are 
preferably integral with, the corresponding ends of the 
side elements 23 and 24. The side elements have similar 
portions internmediate their ends which are laterally offset 
in the same direction (normally downwardly) from a 
plane defined by the end elements 2i and 22. The end 
elements 21 and 22 (FIGURE 8), are provided with 
openings 26 and 27, respectively, preferably midway be 
tween their respective ends, which preferably extend in a 
direction substantially perpendicular to said plane defined 
by said end elements. A pair of parallel studs 28 and 29 
(FIGURE 3) are secured to and extend in substantially 
the same direction from the crossbars 7a and 17b, re 
spectively, for reception through the stud openings 26 and 
27, respectively. Nuts 32 and 33 are threadedly engage 
able with the studs 28 and 29 for the purposes of securing 
the mounting frame 19 with respect to the cross bars i7a 
and 17b, hence with respect to the bed frame 11. The 
central portion 2a of the end element 25 is pivotally sup 
ported with respect to the remainder of the end element 
for movement around the lengthwise axis thereof, where 
by the patient support 8 can be pivoted around the axis 
of the end element 21. 
The patient support 18 (FIGURE 8) also includes an 

adjustable mattress frame 34 which is substantially rec 
tangular in shape when in its extended position. The 
mattress frame includes a pair of substantially parallel 
end elements 36 and 37, and a pair of parallel outer side 
elements 38 and 39 which are preferably integral with, 
and extend between the corresponding ends of, the end 
elements 36 and 37, respectively. The mattress frame 34 
also includes a pair of inner side elements 4 and 42, 
which are parallel with the outer side elements 38 and 
39, respectively, and are secured at their opposite ends to 
the end elements 36 and 37 and act to give direct support 
to the patient's back. 
A mattress 43 (FIGURE 2) is normally supported upon 

the mattress frame 34 in any convenient manner, such as 
by means of the webbing 44 which may conveniently be 
secured at its ends upon the end elements 36 and 37 and 
the outer side elements 38 and 39 by means of the ar 
cuate spring clips 46. Alternatively, other suitable sup 
port means may be used, such as the means shown in 
FIGURE 14 and hereinafter described with respect to the 
anterior support 47. The mattress 43 is anchored upon 
the mattress frame 34 by means of the ties 47 (FIGURE 
5) which are secured to the inner side elements 4 and 42. 
The inner side elements 41 and 42 are hinged at trans 

versely aligned points between their corresponding ends 
for movement about a first axis 48 (FIGURES 8 and 12) 
which is preferably disposed approximately midway be 
tween the end elements 36 and 37 and is perpendicular to 
said side elements. Said side elements are hinged along 
a second axis 49 disposed approximately between said 
first hinge axis 48 and the end element 36, which in this 
particular embodiment is at the foot of the mattress frame 
34. Said second hinge axis 49 is parallel with the first 
hinge axis 43 and preferably slightly closer thereto than 
to the end element 36. Accordingly, the first and sec 
ond hinge axes 48 and 49 divide the mattress frame 34 
into a leg portion 52, a seat portion 53 and a back por 
tion 54. 
A pair of substantially L-shaped brackets 56 and 57 

(FIGURES 1, 8 and 12) are rigidly secured upon the side 
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6 
elements 23 and 24, respectively, of the mounting frame 
19 near the foot end thereof so that the apexes of said 
brackets 56 and 57 are both spaced substantially equidis 
tantly (and normally upwardly) from the concave side of 
the mounting frame 19 and lie substantially within a 
plane defined by the end elements 21 and 22. The said 
apexes of the L-shaped brackets 56 and 57 are pivotally 
secured in this particular embodiment to the inner side 
elements 41 and 42 about midway between the first and 
Second hinge axes 48 and 49, respectively. Thus, the seat 
portion 53 is pivoted upon said brackets for movement 
about an axis approximately midway between and par 
allel with said first and second hinge axes. 
A pair of parallel pivot posts 58 and 59 (FIGURE 8) 

are pivotally secured at their upper ends to the inner side 
elements 41 and 42, respectively, at points located be 
tween the first hinge axis 48 and end element 37. Said 
posts are equidistant from and relatively close to said 
first hinge axis. The lower ends of said pivot posts, which 
are substantially identical, are pivotally mounted upon the 
inner sides of the side elements 23 and 24 of the mounting 
frame 9 between the L-shaped brackets 56 and 57 and 
the end elements 22. Accordingly, the back-portion 54 
of the mattress frame 34 is supported upon the pivot 
posts 58 and 59. 
A pair of rollers 61 (FIGURE 1) and 62 (FIGURE 8) 

are rotatably supported by the yokes 63 and 64, respec 
tively, upon the foot ends of the outer side elements 38 
and 39. The rollers 61 and 62 are continuously engage 
able with the side elements 23 and 24, respectively, of 
the mounting frame 19 near the foot end thereof. Thus, 
the foot end of the leg portion 52 of said mattress frame 
34 is supported upon the foot end of the mounting frame 
19 by means of the rollers 61 and 62. Movement of 
the mattress frame 34 from its extended and relatively 
flat position of FIGURE 3 into its sitting position of 
FIGURE 12 is effected by pivoting the seat portion 53 
upon the brackets 56 and 57 so that the second hinge 
axis 49 moves away from the mounting frame 19 and 
the first hinge axis 48 moves toward the mounting frame 
19. This causes both the leg portion 52 and backportion 
54 of mattress frame 34 to move toward the center of 
the patient support 18. 
A rod 66 (FIGURES 1 and 8) extends perpendicularly 

between the side elements 23 and 24 of the mounting 
frame 19, preferably along the pivotaxis of the pivot posts 
S8 and 59 upon said mounting frame. A locking arm 67 
is pivotally supported at one end upon the back portion 
54 of the mattress frame 34 between the side elements 
4i and 42, and adjacent to the first hinge axis 48. The 
arm 67 has a plurality of notches 68 along one edge into 
which the rod 66 is receivable for preventing relative 
movement between the mattress frame 34 and the mount 
ing frame 19. Resilient means, such as the spiral spring 
69, is secured at its opposite ends to the locking arm 67 
and the mounting frame 9 (FIGURE 1) for the purpose 
of urging the locking arm 67 continuously into engage 
ment with the rod 66. A U-shaped handle bar 7 is 
Secured to the upper end of the locking arm 67 so that 
the arms 72 and 73 extend upwardly alongside the mat 
tress frame 34 when the locking arm 67 is in engagement 
With the rod 66. The upper ends of the arms 72 and 73 
are positioned so that they can be manually engaged by 
a patient reclining in a Supine position upon the mattress 
43 for the purpose of pivoting the locking arm 67 away 
from engagement with the rod 66 to adjust the position 
of the mattress frame 34. 
The Crossbars 17c and 17d (FIGURE 1), which are 

Secured between the rings 13 and 14, are located near to 
but spaced from the crossbars 17a and 17b, respectively. 
A foot rest 74 is mounted by means of the clamps 76 
(FIGURE 1) upon the crossbar 17a so that said foot rest 
extends upwardly past the inner side of the crossbar 17c 
and preferably lies entirely within a cylinder defined by 
the rings 13 and 14. 



7 
The crossbars 17 and the base structure 12 are arranged 

so that, when the patient support 18 is in a substantially 
vertical position (FIGURE 15), there is no interference 
from these members to the free movement of a patient 
between the rings 13 and 14 into and out of a position 
adjacent to the mattress 43. The foot rest 74 is disposed 
very close to the floor 83 when said support 18 is in its 
solid line position of FIGURE 15 and serves as a ramp. 
Thus, the patient can step off the foot rest 74 onto the 
floor 83 and walk directly away from the bed construc 
tion 10. . 
A rectangular brace member 77 is pivotally supported 

upon and between the rings 13 and 14 for movement 
about the lengthwise axis of its lower side element 78. 
The upper side element 79 of said brace member 77 is 
engageable with the side elements of the mounting frame 
9 when said brace member defines a plane substantially 

perpendicular to the lengthwise axis of the mounting frame 
19. Supporting engagement between the brace member 
77 and the mounting frame 19 occurs adjacent to the 
pivot posts 58 and 59, which extend slightly below the 
side elements of the mounting frame to limit the move 
ment of the brace member 77 along said mounting frame. 
As shown in FIGURE 9, the brace member 77 can be 
pivoted into a position where the upper side element 79 
thereof can be received over the head end of the frame 
19, whereby the patient support 18 is held in a non 
operative position for reasons appearing hereinafter. Pins 
81 are secured to, and extend upwardly from the side 
elements 23 and 24 of the frame 19 near the head end 
thereof for engagement by the upper element 79 when 
said frame is being held in the non-operative position. 
The base structure 12 (FIGURES 1 and 6), is gen 

erally U-shaped and comprised of a pair of spaced, sub 
stantially parallel side beams 86 and 87, which are pref 
erably metallic and tubular in this embodiment. A tubu 
lar cross beam 88 is secured to and extends between said 
side beams 86 and 87 near the rear ends of each, which 
are the head end of the bed structure in this embodiment. 
Said base structure also includes four swiveled and cast 
ered wheels 89 which are mounted upon and extend 
downwardly from the side beams 86 and 87. A pair of 
plates 91 and 92 are supported upon the front ends of 
the side beams 86 and 87 so that they lie substantially 
within the same horizontal plane and so that they extend 
slightly beyond the ends of the respective side beams. 
The front casters are preferably supported upon the plates 
91 and 92. - . . . . 
A pair of roilers 93 and 94 (FIGURE 6) are rotatably 

supported upon the plate 9i for the purpose of engaging 
and partially supporting the ring 13. A pair of similar 

8 
upon the beam 86 so that their upper flanges 111 and 112 
are adjacent to and extend inwardly through the ring 13 
when it is supported upon the rollers 93, 94 and 103. 
A pair of stop pins 83 and 109 are mounted upon and 
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rollers 96 and 97 are rotatably supported upon the plate 
92 for the purpose of partially supporting the ring 14. 
A shaft 98 (FIGURE 4) is rotatably supported upon and 
between the bearings 99 and 100 (FIGURE 4) which 
are supported upon the lower sides of the side beans 86 
and 87, respectively, adjacent to the cross beam 88 
(FIGURE 6). A pair of relatively large rollers iO3 and 
104 are mounted upon and rotatable with the shaft 98 
adjacent to the side beams 86 and 87, respectively, for 
engaging and partially supporting the rings 13 and 14, 
respectively. Accordingly, the rings 13 and 14 are rotat 
ably engaged by and supported upon the rollers 93, 94, 
96, 97, 103 and 104 for rotation of the bed frame 11 
about the common axis of the rings 13 and 14. Said 
rollers are all preferably disposed within the Zone defined 
by the castered wheels 89. The bed frame 11 is rotated 
by the large rollers 103 and 104, which, for this reason, 
are preferably provided with non-skid material such as 
relatively soft rubber, on their peripheral surfaces. Other 
types of more or less positive engaging means may, if 
desired, be provided between said rollers 103 and 104 
and the rings 13 and 14, respectively. 
A pair of spaced, substantially Z-shaped positioning 

members 106 and 107 (FIGURES 1 and 6) are mounted 
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extend inwardly from the inner side of the ring 13 at 
points spaced approximately 45 from the crossbar 7b at 
the head end of the patient support 18. The positioning 
members 106 and 07 are arranged on said beam 86 so 
that their fanges 1; and 112 are engageable by the stop 
pins 98 and 109, respectively, thereby limiting the rota 
tional movement of the bed frame 11 to approximately 
270, in this particular embodiment. . 
As show with respect to the positioning member 107 

in FIGURE 10, a hold-down roller 113 is rotatably sup 
ported upon the inner side of said member 107 for the 
purpose of engaging the inner surface of the ring 13 
and holding it firmly against and continuously in engage 
ment with the large roller 103. A thrust roller 14 is 
rotatably supported upon the positioning member 107 for 
engaging the outer axial side of the ring 13 and thereby 
limiting the axial movement of said ring toward the 
side beam 86. Rollers similar to the hold-down roller 
113 and thrust roller 114 are mounted upon the posi 
tioning member 106 for positioning the ring 13 with re 
spect to the rollers 93 and 94 (FIGURE 6) and the ad 
jacent portion of the side beam S6. 
A pair of positioning members 116 and 17 (FIGURES 

1 and 6) which may be and preferably are mirror images 
of the positioning members 106 and 197, are mounted, 
upon the side bean 87 for the purpose of positioning the 
ring 14 with respect to the rollers 96, 97 and 104, and said 
side beam 37. 

While the rollers thus far described for the purpose of 
Supporting and positioning the rings 13 and 14 are suf 
ficient to provide a satisfactorily operative device, still 
further guide and/or supporting rollers may be supplied 
as desired. For example, the guide rollers 10 and 102 
(FIGURE 18) are rotatably mounted in this embodi 
ment upon the cover sheet 136 (FIGURE 1) for guiding 
and holding the ring 13 accurately within the groove of 
the driving roller 03. A similar set of guide rollers may 
perform the same function with respect to this ring 14. 
The shaft 98 has a gear 121 (FIGURE 11) mounted 

thereon and engageable by a worm 122, both of which 
are disposed within the housing 123. The housing 123 
is held against rotation around and with respect to the 
shaft 98 by means of the bracket 124 which is secured 
to and between said housing 123 and the cross beam 88 
(FIGURE 11). The worm shaft 125 extends through 
the side of the housing 23 where it supports and is ser 
cured to a pulley 26. 
A pair of motor support brackets 127 and 128 (FIG 

URE 6) are mounted upon the cross beam 88 and extend 
rearwardly therefrom for the purpose of supporting the 
motor 129 in an inverted position so that the motor shaft 
132 extends forwardly beneath said cross beam 88. A 
pulley 133 is mounted upon the motor shaft 132 so that it 
is substantially radially aligned with the worm pulley 126. 
A belt: 34 drivingly connects the motor pulley 33 with 
the worm pulley 126. It will be apparent that the pulleys 
126 and 133 and the beit 134 may be replaced by a pair 
of sprockets and a chain or some other type of driving 
connection. 
A cover-sheet 136 (FIGURE 1) is supported upon and 

between the side beams 86 and 87 so that it extends from 
a line located forwardly of the shaft 98 over the cross 
beam 88 and the motor 129 to the rearward ends of the 
side beams 86 and 87. The motor 129 is electrically con 
nectible to a source of electrical energy, not shown, by 
means of the conductor 39. A switch 141 (FIGURES 
1 and 2) for controlling the operation of the motor 129 
is connected to one end of a conductor 142, the other end 
of which is connectible to the motor circuit in a conven 
tional manner. The switch box 141 has one toggle switch 
143 for controlling the direction of rotation of the motor 
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129, hence the bed frame , and an off-on switch 144 
for energizing said motor 29 and thereby effecting ro 
tation of said bed frame . The motor 129 is, there 
fore, preferably of the relatively slow speed type capable 
of reversible operation. Separate motors may, of course, 
be used if preferred. 

Under normal circumstances, the patient support 18 
serves as a posterior support upon which the patient is 
placed in the supine or sitting position. A retaining mem 
ber 147 (FIGURES 9 and 13) provides an anterior sup 
port for said patient when in the prone or partially erect 
position. Said retaining member 47 has a substantially 
rectangular and elongated frame 148 which is preferably 
fabricated from tubular steel and is of about the same 
length and width as the mounting frame 19. Said frame 
148 includes a pair of substantially parallel end elements 
A49 and 51 which are supported, respectively, upon the 
crossbars 7c and 17d (FIGURE 1) in a manner similar 
to that set forth above with respect to the mounting frame 
19 and the crossbars 7a and 17b. Studs 52 and 53, 
which are engageable by nuts i54 and 56, respectively, 
are provided on the crossbars 17c and 7d for the purpose 
of securing said frame 148 with respect to the bed frame 

. 
The frame 48 (FIGURES 9 and 13) includes a pair 

of side elements 157 and 58 which are preferably in 
tegral with, and extend between the corresponding ends 
of, the end elements 49 and 151. Brace bars 59 (FIG 
URE 9) may be provided between and secured to said 
side elements i57 and 58 for strengthening purposes. 
A pad supporting sheet 161 (FIGURE 14), which is 
preferably fabricated from a resiliently flexible material 
is stretched between and around the central portions of 
the side elements i57 and 58 and held under tension by 
elastic bands 62 which extend between and are secured 
to the lateral edges of the sheet 161. A pad ió3 is sup 
ported upon the sheet iói and held thereon by means of 
a cover sheet 164 which is secured by means of ties 66 
along its lateral edges to the bands 62. it will be under 
stood that other types of pads and pad supports may be 
provided as desired. For example, the mattress support 
structure of FIGURE 2 may be used. Moreover, it will 
be recognized that the pad support sheet 61 in combina 
tion with the elastic bands 62 may be used upon the mat 
tress frame 34 for the purpose of supporting the mattress 
43 with only minor modifications to allow for passing 
the ties 47 through the support sheet, 
A head rest 67 is mounted upon the side elements 157 

and 58, in substantially the same manner as set forth 
above with respect to the body support 169 and is spaced 
from the body support i69. A foot board or plate 168 
is adjustably mounted upon and between the side ele 
ments i57 and 158 adjacent to the foot of the body sup 
port 69. Accordingly, the patient shown in broken lines 
at 169 in FIGURE 9 can be supported upon the foot 
plate 68, body support 60 and head rest 167 in a prone 
or partially tilted position so that he is able to look 
through the space between the head rest i67 and the 
body support 160. 
The foot board 168 is disclosed herein as adjustable and 

consists of a flat, substantially rectangular member 23 
(FIGURE 19) having notches 232 and 233 in adjacent 
corners thereof. A pair of parallel pins 234 and 235 are 
mounted upon said member 231 in any convenient man 
ner so that they extend along one side each of said notches 
232 and 233, respectively. One desirable arrangement 
for securing said pins to said member 23, includes the 
provision of further notches 236 and 237 in opposite 
edges of the member 231 adjacent to the notches 232 
and 233, respectively. The pins 234 and 235 are tightly 
held within said notches 236 and 237 by straps 238 and 
238a which overlay said pins and are fastened to the 
member 23 in any convenient manner, such as by the 
rivets 239. 
A plurality of openings 241 and 242 (FIGURE 13) 
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are provided within the tubular side of elements 157 and 
158, respectively, for reception of the pins 234 and 235 
whereby the adjustable foot board may be placed in a 
variety of positions as desired. A pair of detents 243 
and 244 are mounted upon the member 231 so that they 
extend into the notches 232 and 233, respectively. Said 
detents are arranged to engage the side elements 157 and 
158 and releasibly hold the foot board 168 in engagement 
therewith. Means, such as the spring 246 shown with 
the detent 243, resiliently urge the detents into their ex 
tended positions. 
By adding the suspension device 172 (FIGURE 15) to 

the bed frame 11, the bed construction 10 may be used 
for lifting or transferring a patient into or out of a posi 
tion upon or adjacent to the mattress 43. The suspen 
sion device 172 comprises a sling 173 suspended from a 
crossbar 74 which is pivotally and removably supported 
at its opposite ends upon adjacent portions of the rings 
13 and 14. The sling 173 includes a pair of elongated 
support elements, one of which is shown at 76 in FIG 
URE 15, which are secured at one end of each to the 
crossbar 74. In this embodiment, said support element 
176 is shown as a chain. The lower ends of each sup 
port element are removably engageable by means, such 
as the stiffening rod 178, which is secured to each end of 
a sling seat 77, said sling seat may be an elongated sheet 
of relatively stiff material, such as canvas, which is flexible 
and durable. The suspension device 172 is arranged so 
that when the patient support is in its FIGURE 1 position, 
the sling seat 177 will be resting upon the mattress 43. 
Thus, when the patient support 18 is in its solid line posi 
tion of FIGURE 15, the sling seat 77 will be adjacent to 
means, such as the seat of a wheel chair 79, from which 
or onto which the patient may be moved. The sling seat 
177 can be removed from its support elements and placed 
under the patient, often by himself, either while said 
patient is on the wheel chair or on the mattress 43, after 
which it is connected to said support elements. The sus 
pension device 172 and mattress 43 are moved respectively 
through their broken line positions 172a and 43a in FIG 
URE 15 during the transfer operation, 
The bed frame 11 (FIGURES 3, 4 and 7) can be uti 

lized for supporting various types of traction apparatus. 
In FIGURES 3 and 7, a head sling 182 is secured to one 
end of an elongated flexible element 183, such as a rope, 
the other end of which is secured to a weight 184. 
A pulley 191 is supported upon the crossbar 17d so that 

it hangs downwardly therefrom when the patient support 
is in the substantially horizontal position. The rope 183 
may be of such length that the patient can control the 
period of traction by operating the switch 141 so that the 
weight 84 is either suspended above or is supported upon, 
the floor 83. Where greater flexibility of movement is 
desired for the bed frame 1 while the patient is in trac 
tion, the apparatus shown in FIGURE 4 may be used. 
A first pulley 186 is supported upon the crossbar 17d 

for rotation about an axis substantially perpendicular to 
the plane defined by the crossbars 17c and 17d. A rod 
i87 is also supported upon said crossbar 17d by means 
including the stud 153 and nut 56 so that it is substan 
tially parallel with the crossbar 17d and extends sub 
stantially beyond one end thereof. A second pulley 188 
is supported upon the outer end of the rod 187 by means 
of a bracket 189 for rotation about an axis transverse 
of the lengthwise axis of the rod 87. The bracket 89 
is preferably arranged so that it permits limited pivotal 
movement of the pulley 188 around the axis of the rod 
187. The rope 183a is threaded around the pulleys 186 
and 138 so that the weight 184a is suspended below the 
second pulley 188. It will be apparent that by placing 
the second pulley 188 sidewardly of the bed frame 11, 
said bed frame can be rotated about its axis without ma 
terially, if at all, changing the traction tension on the 
head sling 182 (FIGURE 3). Accordingly, the position 
of the patient can be changed materially for comfort 



11 
or other reascins without removing the patient from, or 
altering the state of, such traction. - 

If desired, a supplementary and adjustable foot beard 
similar to that shown at 168 in FIGURE 19 may be sup 
plied for holding a patient, particularly a short patient, 
in a predetermined position with respect to the patient 
support 18, particularly when same is in a position of 
extreme tilting, such as that indicated in FIGURES 9 or 
15. In such case, a shorter mattress - 43 would be used 
in order to insert the adjustable foot board between the 
mattress and the end element 37 (FIGURE 8) and also 
to expose the side elements 41 and 42 for engagement by 
said adjustable foot board. 

Operation 
The castered and swiveled wheels 89 (FIGURE 1) per 

mit easy movement of the bed construction 10 around 
and upon a supporting surface such as a floor 83, by man 
ua engagement of the bed frame 11. Rotational move 
ment of the bed frame 11 with respect to the base struc 
ture 12 is also easily effected by operation of the control 
switch 141. The contour of the mattress 43 can be 
changed by the patient while supported upon the mat 
tress 43 by pushing one of the arms 72 and 73 toward 
the foot of the support frame, whereby the arm 67 is dis 
engaged from the rod 66. . . . 
By proper operation of the switch 141, the bed frame 

11 can be moved about its axis so that the lengthwise 
extent of the mattress 43 is disposed at any desired angle 
with respect to the floor 83. Accordingly, it is possible 
for a partial invalid reclining upon the mattress 43 to pivot 
said mattress into the substantially vertical position (FIG 
URE 15) thereby transferring the patient's weight from 
the mattress to the foot rest 74, from which said invalid 
can then step down a very short distance onto said floor 
83 while manually grasping the rings 13 and 14. The 
drive mechanism, including the motor 129 and the rollers 
103 and 104, is preferably arranged, as by means of the 
worm 122 and worm gear 121, so that it serves as a 
brake to positively prevent movement of the rings 13 and 
14 about their common axis, except when so driven by 
the motor 129. 
When the patient desires to return to a reclining posi 

tion upon the mattress 43, said patient steps upon the foot 
rest 74 and leans back against said mattress 43 after which 
the control switch 41 may be operated by the patient 
so that the mattress 43 is pivoted back through the broken 
line position shown at 43a in FIGURE 15 and then into 
the substantially horizontal position shown in FIGURE 
1. Thus, the patient or partial invalid who is able to 
walk slightly, but is unable to bend without pain or aid, 
can get into and out of the bed construction 10 without 
assistance and without exerting nearly the effort required 
to get into or... out of a conventional bed, particularly 
of the hospital type, when it is disposed in a substantially 
conventional position, as appearing in FIGURE 1. 
The retaining member 147 permits quick and easy 

movement of the patient from the supine position upon 
the mattress 43 to a prone position upon the retaining 
member 147 or any intermediate position such as that 
shown in FIGURE 9, simply by rotating the bed frame 
11 about its axis. The position and arrangement of the 
bed frame 1 in FIGURE 9 permits the patient with a 
hip and neck cast or a neck traction to watch a conven 
tional television set, a moving picture or the like. The 
weight 184 used in traction can swing freely as the bed 
frame 11 rotates, without changing the traction tension. 
The portions of the rings 13 and 14 above the patient 

support 18 provide "overbed' structure to support an oxy 
gen tent, privacy shields, traction equipment, transfusion 
and intravenous feeding apparatus, toys for children, 
exercising equipment and the like. The patient can con 
trol intermittent traction without any aid by moving the 
bed frame into and out of a position where the weight 
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can also be connected to means for effecting automatic 
oscillation of the bed frame in order to aid breathing, for 
example. - 

The suspension device 272 can be mounted upon the 
bed frame i so that it can be used to move a convales 
cing patient or invalid between the mattress 43 and an 
other supporting device, such as the wheel chair i79. In 
so doing, the seat 77 of the sling 173 is placed beneath 
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said patient while reclining upon the mattress 43 or seated 
upon the wheel chair. This can be accomplished in many 
cases by the patient without help. The seat 77 is then 
connected to the support elements 176 of the sling 173 
and the control switch 41 is operated so that the patient 
is, for example, moved from the mattress 43 into a posi 
tion upon the wheel chair i79. Movement from the 
wheel chair to the bed proceeds similarly in reverse. 
Thus, the suspension device 172 and the bed frame 11 
can be used by an otherwise dependent patient or invalid 
to move himself between a bed and a wheel chair either 
with no aid or with much less help than is presently re 
quired with conventional types of beds. It will be seen 
that this greatly reduces the amount of attention which 
must be given to convalescent patients or invalids and, 
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184 or 184a is supported upon the floor. The motor 129 75 

by giving greater mobility to such patients, provides a 
therapeutic effect. - - 

If it is desired to locate the patient relatively close to 
the floor, the brace member 77 may be rotated out of its 
FIGURE 1 position and the patient support 8 may be 
then rotated about the end element 2 and brought to 
rest against the crossbar 78, the rings 13 and 4 being 
rotated so that the patient support will be at whatever 
angle to the horizontal as is desired. 

In certain instances it will be desirable to limit the ro 
tation of the apparatus so that the patient will be unable 
to rotate himself beyond a predetermined point. This 
may be readily accomplished by securing any kind of tem 
porary stop device at any desired position on either or 
both of the rings 3 and 4. For example, it may be un 
desirable for the patient to rotate himself forwardly be 
yond the position shown by the broken lines at 43a in 
FIGURE 15. In such case, an ordinary C-clamp can 
be secured to either or both of the rings 13 and 14 in such 
position that they will engage the roller 93 and/or the 
roller 96 at the point where rotation of the rings 3 and 
4 is to be limited. 

Alternate Structures 

While one particular preferred embodiment of the pos 
terior or patient support 18 has been above described and 
illustrated in detail, it will be recognized that a variety 
of other posterior supports may be utilized within the 
scope of the invention, such supports being designable 
particularrly to accomplish a variety of different pur 
poses. For example, some posterior supports may be de 
signed primarily to move the leg portion of a patient 
while others are designed to move the back portion, or to 
provide a combination of both movements. All such de 
signs will, however, preferably be of such nature that the 
adjustment thereof does not materially shift the patient's 
center of gravity with respect to the common axes of the 
rings 3 and 4. Thus, although some unbalance will be 
normal, the operation of the apparatus of the invention 
will be facilitated by maintaining the patient's center of 
gravity as close as possible to the said axes of said rings. 
Further, in such modified posterior support designs, said 
shifting will move the patient's body around the center 
of gravity substantially coincident with a pivot point on 
the posterior support. In this way the adjustment of the 
patient's position with respect to the posterior support 
can be carried out easily, often by the patient himself 
and at least with a minimum of external assistance. The 
following described modified posterior supports are illus 
trative of some of these possibilities. 
The patient support 196 of FIGURE 16 may be gen 

erally similar to the patient support 18 of FIGURE 12. 
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The major difference resides in the fact that the locations 
of the L-shaped brackets, one of which is indicated at 
197, and the pivot posts, one of which is shown at 198, 
are reversed from their positions as appearing in the 
patient support 8. That is, the back portion 99 of the 
mattress frame 2:2; is mounted upon the L-shaped bracket 
197 and the seat portion 282 of said mattress frame is 
mounted upon the pivot post 298. The operation and ad 
justment of the patient support 96 is substantially the 
same as set forth hereinabove with respect to the patient 
support 18. However, when the mattress frame 20; is 
moved from the extended position to the sitting position 
20a, the leg portion. 203 of the frame 201 moves toward 
the center of the support 196 more than does the leg por 
tion 52 of the frame 34 under similar circumstances. The 
back portion 199, on the other hand, moves less toward 
the center than does the back portion 54 under the same 
conditions. 
The patient support 286 (FIGURE 17) includes a 

mounting frame 297 and mattress support frame 288 
which may be identical to the mounting frame 59 and 
the mattress frame 34, respectively, in the patient support 
18. The back portion 269 of the mattress frame 208 is 
pivotally Supported upon the upper ends of pivot posts, 
ne of which is shown at 21, in substantially the same 

manner as set forth hereinabove with respect to the pivot 
posts 58 and 59 of the patient support 58. The leg por 
tion 22 of the mattress frame 208 is rigidly secured to 
the mounting frame 209 by support bars, two of which 
are shown at 213 and 214. Accordingly, adjustment of 
the mattress frame 208 into the sitting position, as in 
dicated in broken lines at 288a, results in a substantial 
movement of the back portion 209 toward the center of 
the patient support 206 while the leg portion 22 of the 
mattress frame remains in its original position. 

Accordingly, it will be seen that in the patient support 
18, both the back and leg portions of the frame 34 tend 
to move about the same amount toward the center of the 
patient support, whereas the patient supports 96 and 
266 tend to emphasize the movement of the leg and back 
portions, respectively, toward the center of their respec 
tive structures. However, none of this movement is suffi 
cient to displace the patient's center of gravity materially 
with respect to the common axes of the rings 13 and 4, 
and hence the basic organization of the apparatus is main 
tained. 

Although the patient supports 18, 96 and 206 have 
been described in detail for illustrative purposes, it will 
be recognized that other forms of patient support struc 
tures, either with or without the type of adjustment shown 
herein, may be utilized in conjunction with the bed 
frame 11 for the purpose of carrying out at least a sub 
stantial number of the objects of the invention. 
One or more side rails, such as that shown at 216 in 

FIGURE 17, may be removably supported upon the ends 
of a support member 27, which may be included in any 
one of the forms of patient support discussed above. 
Although a particular preferred embodiment of the in 

vention has been disclosed in detail above for illustrative 
purposes, it will be understood that variations or modifica 
tions of such disclosure, which lie within the scope of 
the appended claims, are fully contemplated. 
What is claimed is: 
1. A hospital bed for supporting a patient for move 

ment around a substantially horizontal axis extending 
transverse to the lengthwise extent of his body, compris 
ing: a base and wheels supporting same; a pair of coaxial, 
circular rings supported on said base for rotation about a 
substantially horizontal axis; a plurality of connecting 
elements extending between and rigidly connecting said 
rings, two adjacent connecting elements being sufficiently 
spaced from each other to define an unobstructed zone be 
tween said rings so that a patient in a substantially erect 
position can be moved between said rings through said 
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between and extending substantially across said rings and 
means releasably securing the respective ends of said 
frame to selected ones of said connecting elements for 
holding said frame in one position substantially diametri 
cal of said rings, said frame being pivotally movable 
around one end thereof into another position; a mattress 
mounted on said mattress support and having a patient 
receiving surface facing said Zone; adjustable linkage 
means on said mattress support for holding said mattress 
in selected positions so that the contour of the mattress 
may be adjusted; holding means mounted on said rings 
and releasably engageable with said mattress support near 
the other end of said frame for holding said frame in said 
other position when said other end thereof is detached 
from its associated connecting element. 

2. A hospital bed according to claim 1 in which a lock 
ing device is mounted on said linkage and extends there 
from toward said frame and including means on said 
frame for engaging said locking device in a plurality of 
selectable positions so that the linkage can be held in a 
plurality of arrangements with respect to said frame; and 
manually operable means for moving said locking de 
vice between said positions. 

3. A hospital bed according to claim 1 wherein said 
holding means includes a pivotally mounted brace mem 
ber having a pair of legs extending parallel with the planes 
defined by said rings and a central portion extending 
transverse to said planes, said central portion in one posi 
tion of said brace member extending into engagement 
with the underside of said frame to support same, said 
central portion in another position thereof being received 
over an end of said frame to hold said frame in said other 
position. 

4. A hospital bed for supporting a patient for move 
ment around a substantially horizontal axis extending 
transversely of the lengthwise extent of the patient, com 
prising: a base structure and wheels supporting same; a 
pair of coaxial, circular rings supported upon said base 
structure for rotation around a substantially horizontal 
axis; a plurality of connecting elements extending be 
tween and rigidly connecting said rings, two adjacent con 
necting elements being spaced from each other to define 
an unobstructed zone between said rings through which 
a patient can be moved in a direction substantially per 
pendicular to the lengthwise extent of said patient; a sup 
port frame located between and extending across said 
rings, and means for releasably securing the ends of said 
frame to selected ones of said connecting elements for 
holding said support frame in a first position substantially 
diametrical of said rings, said support frame being pivot 
able around a connecting element near one end thereof 
into a second position spaced from said first position; 
holding means mounted upon and between said rings and 
releasably engageable with said support frame near the 
other end thereof for holding same in said second posi 
tion; an elongated, jointed mattress frame extending 
lengthwise of said support frame and having three sec 
tions hingedly connected together for movement around 
a pair of spaced, hinged axes parallel with said axis of 
rotation; support members connecting said mattress frame 
to said support frame whereby said sections of said mat 
tress frame can be relatively moved into a plurality of 
positions with respect to each other, two adjacent sections 
of said mattress frame being simultaneously movable with 
respect to said support frame; and lock means for posi 
tively holding said mattress frame in said positions. 

5. The structure of claim 4 wherein one of said hinge 
axes is approximately midway between the ends of the 
mattress frame and the other hinge axis is approximately 
midway between the one hinge axis and one end of the 
mattress frame; and wherein said support members in 
clude first support elements rigidly securing with respect 
to the support frame the section of said mattress frame 
adjacent to said one end thereof, and second support ele 

Zone; a jointed mattress support including a frame located 75 ments pivotally secured near their opposite ends upon and 
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between the support frame and the section of said mat 
tress frame adjacent to the other end thereof. 
... 6. The structure of claim 4 wherein one of said hinge 
axes is approximately midway between the ends of the 
mattress frame and the other hinge axis is approximately 
midway between the one hinge axis and one end of the 
mattress frame; wherein said support members include 
first support elements rigidly secured to said support 
frame and pivotally engaging the middle section of said 
mattress frame approximately midway between said hinge 
axes for movement about a pivot axis parallel with said 
hinge axes, and second support elements pivotally secured 
near their opposite ends upon and between the support 
frame and the section of said mattress frame adjacent 
to the other end thereof; and including means for mov 
ably supporting said one end of said mattress frame with 
respect to said support frame. 

7. The structure of claim 4 wherein one of said hinge 
axes is approximately midway between the ends of the 
mattress frame and the other hinge axis is approximately 
midway between the one hinge axis and one end of the 
mattress frame; wherein said support members include 
first support elements rigidly secured to said support frame 
and pivotally engaging that section of said mattress frame 
ibetween the other end thereof and said one hinge axis, 
and second support elements pivotally secured near one 
end thereof upon said support frame and pivotally secured 
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near the other end thereof to said mattress frame sub- . 
stantially at said other hinge axis, the pivot axes of Said 
second elements being substantially parallel with said 
other hinge axis; and means movably supporting said 
one end of said mattress frame with respect to said Sup 
port frame. 

8. A hospital bed according to claim 4 wherein one of 
said hinge axes is approximately midway between the ends 
of the mattress frame and the other of said hinge axes is 
approximately midway between said one hinge axis and 
one end of the mattress frame; wherein said support mem 
bers include first and second support elements, said first. 
support elements being rigidly secured to said support 
frame and pivotally engaging said mattress frame be 
tween the other end thereof and said one hinge axis for 
movement of said mattress frame around an axis parallel 
with said one hinge axis, said second support elements 
being pivotally secured near one end thereof upon said 
support frame and pivotally secured near the other end 
thereof to said mattress frame between said hinge axes, 
the pivot axes of said second support elements being Sub 
stantially parallel with said hinge axes; and means mov 
ably supporting said mattress frame adjacent said one end 
thereof upon said support frame. 

9. A hospital bed for supporting a patient for move 
ment around a substantially horizontal axis extending 
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transversely of the lengthwise extent of said patient, com 
prising: a pair of spaced, coaxial rings having substan 
tially the same diameter, and a plurality of connecting ele 
ments secured to and extending between said rings; an 
elongated patient support having a patient engaging Sur 
face, and means for supporting said patient support be 
tween and substantially diametrically across said rings, 
the space between said rings substantially opposite the 
entire patient engaging surface being unobstructed; a base 
frame including a pair of substantially parallel, elon 
gated side members and cross members secured to and 
extending between said side members near one end there 
of; a plurality of ground engaging wheels secured to and 
projecting downwardly from said base frame; a plurality 
of circular elements rotatably supported upon and be 
tween said side members for rotatably engaging and sup 
porting said rings for rotation around a substantially hori 
zontal axis; drive means on said base frame connected 
to said rings for effecting rotation thereof; and holding 
means secured to said side members and extending at least 
partially through said rings for engaging same and there 
by obstructing movement of said rings away from said 
circular elements in a direction substantially radially of 
said rings. 

10. The structure of claim 9 wherein said base frame is 
U-shaped so that the space between the other ends of 
said side members is unobstructed; and including re 
motely controllable, manually operable means connected 
to said drive means for operation thereof by a patient dis 
posed on said patient engaging surface. 

11. A hospital bed according to claim 9 including a 
relatively large roller drivingly engaging each of said 
rings; an electric motor mounted on said base frame and 
connected for simultaneously rotating said rollers at the 
same speed; and a manually operable switch for ener 
gizing said motor. 
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