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ABSTRACT OF THE DISCLOSURE 
An improved hospital bed including a patient sup 

porting top including panels formed of radiolucent ma 
terial, which are adjustably mounted on an open rec 
tangular bed frame de?ning a plan view area substan 
tially the size of the bed through which a radiograph 
may be taken. The mechanism for adjusting the support 
ing top is so arranged that it does not obstruct radio 
graphic view through said area. 

BACKGROUND OF THE INVENTION 

Conventional hospital beds are formed in such a man 
ner that the head and foot ends of the bed may be in 
dividually adjusted in order to increase the comfort of the 
patient or to maintain the patient in certain desired po 
sitions when necessary for various treatments. The mech 
anism for adjusting the respective ends of the bed normal 
ly include pulleys, cables, rods and other nonradiolucent 
metallic devices, which extend both lengthwise and cross 
wise of the bed frame and cooperate with conventional 
mattress springs and bed frame supports to render it 
impossible to take a clear radiograph therethrough. 

Thus, each time it is desired to take a radiograph, such 
as an X-ray or ?uoroscope picture of a patient, it is 
necessary to remove the patient from his bed to a stretch 
er, which is used to carry him to an X-ray room, where 
in he is again moved from the stretcher onto an X-ray 
table. After the picture is taken, the patient must be re 
turned and shifted over again onto his bed via the 
stretcher. Numerous attempts are ofttimes necessary to 
perfect a picture and pictures must be periodically taken 
during diagnosis or treatment of the patient. Thus, when a 
patient is either seriously injured or critically ill, the 
periodic movement may be both painful and detrimental 
to his health. Also, movement of the patient between 
bed, stretcher and X-ray table may result in the dislo 
cation of drain tubes, probes, sensors or other devices, 
which must be accurately maintained in position within 
the patient. 

In order to overcome some of the above drawbacks, 
it has been proposed, as evidenced by Patents 2,831,201 
and 2,881,839, to provide a patient lift and transport de 
vice in the form of a stretcher having a patient support 
ing surface formed of radiolucent material. These patents 
suggest that the stretcher may be employed to both 
transport the patient to the X-ray room and support the 
patient above a conventional X-ray table while desired 
pictures are taken. While this device constitutes a de 
cided improvement over generally accepted practice, it 
has the disadvantage that it is not fully adjustable like a 
conventional hospital'bed. Thus, in cases where it is neces 
sary to make a patient as comfortable as possible as an 
aid to his recovery from a critical illness such as a coro 
nary attack, or a serious accident, the patient must still 
be transferred to and from a conventional hospital bed. 
Further, since the device is not fully adjustable, it may 
also be necessary to transfer the patient to an adjustable 
X-ray table to permit pictures to be taken at di?icult to 
achieve angles. 
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SUMMARY OF THE INVENTION 

The present invention is directed toward a novelly de 
signed, fully adjustable hospital bed, which is adapted 
to comfortably support a seriously ill or injuried patient 
while permitting X-rays, ?uoroscopic or like pictures to 
be taken without the need for movement of the patient. 
Desired pictures may be taken both upwardly and down 
wardly through all portions of the bed, as well as various 
angles with respect thereto. 
The bed of the present invention may, if desired, be 

rolled to a conventional X-ray room, or when condi 
tion of the patient is so critical that he cannot be re— 
moved from the controlled environment of his room, suit 
able portable X-ray equipment may be brought into the 
room and desired pictures taken without movement of 
either the bed or the patient. 

DRAWINGS 
The structure and mode of operation of the hospital 

bed of the present invention will now be more fully de 
scribed in the following detailed description taken with 
the accompanying drawings in which: 

FIG. 1 is a perspective view of the bed of the present 
invention illustrating two of many possible positions of 
X-ray nad image tubes with respect to the bed; 
FIG. 2 is a side elevational view of the bed in non 

adjusted position; 
FIG. 3 is a top plan view of the bed shown in FIG. 2; 
FIG. 4 is a bottom plan view of the bed viewed in 

FIG. 2 with bed supporting legs removed for clarity; 
FIG. 5 is a sectional view taken generally along the 

line 5—5 in FIG. 3, by showing the bed in adjusted po 
sition; and 
FIG. 6 is a sectional view taken generally along the 

line 6—~6 in FIG. 5. 

DETAILED DESCRIPTION 

The hospital bed of the present invention, which is 
generally designated as 1 in the drawings, includes a gen 
erally rectangular frame portion 2, which is supported at 
the head and foot ends thereof by conventional head 
board and foot board assemblies 3, 4 and adapted in turn 
to adjustably mount a patient supporting top or mattress 
support 5. It will be understood that in normal use, a suit 
able mattress 6, formed of a suitable radiolucent mate 
rial, such as urethane foam is placed on top 5 in order 

' to provide a comfortable support on which a patient, not 
shown, may recline. 

Preferably, supporting legs 7, 8 of assemblies 3, 4 are 
provided with suitable casters 10 in order to facilitate 
movement of the bed and are of an adjustable telescopic 
construction so as to permit bed frame 2 to be raised, 
lowered or tilted lengthwise thereof as may be required. 
As will be more fully described, bed 1 is designed so 

as to permit radiographs, such as X-ray or ?uoroscope pic 
tures, to be taken of a patient from any desired angle 
without the necessity of removing the patient from the bed. 
When the condition of the patient permits, the patient 
may ‘be moved to the X-ray room conventionally provided 
in hospitals by merely rolling the bed on casters 10‘ and 
the legs 7, 8 vertically adjusted if required to facilitate 
accommodation of a conventional X-ray table, not shown, 
beneath frame 2. However, when the condition of a pa 
tient is extremely critical, X-ray or like pictures may be 
taken of the patient without the need for removing the 
patient from his own hospital room by employing a mobile 
image intensi?er of the type generally designated at 15. 
While image intensi?er 15 forms no part of the present 
invention, it is shown for purposes of reference, as includ 
ing a roller mounted, supporting control cabinet 16, a ver 
tically movable and rotatably supported horizontal arm 
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assembly 17, and a C-arm assembly 18 on which are 
mounted X-ray and image tubes 19 and 20, respectively. 
The structure of image intensi?er 15 is such as to permit 
the positions of X-ray and image tubes 19, 20‘ to be ad 
justed in order to permit pictures to be taken from both 
above and beneath the bed, as Well as at other desired 
angles relative to a patient supported thereon. 
Frame 2 is preferably formed by weld or otherwise 

joining the ends of side, head end and foot end members 
which are in the form of angle irons 25-28, respectively. 
If desired, suitable braces, such as corner plates 29 or 
angle irons, not shown, may be provided to increase the 
rigidity of frame 2. However, it will be understood that 
placement of such braces is to be limited to areas adja 
cent the corner or head and foot ends of the frame, such 
that the frame when viewed in plan, is fully open inward 
ly of the inner perimeter thereof, as de?ned by frame 
members 25-28 and corner braces when provided. 
As in conventional bed constructions, frame 2 may be 

removably mounted on assemblies 3, 4 by frame carried 
mounted plates 31, 32 having pin projections 33‘, 34, which 
are adapted to be received in slots 35, 36 provided in 
assembly a?ixed brackets 37, 38, respectively. 

Support 5 is of plural part construction, including an 
adjustable head or back rest panel 40, an intermediate 
stationary panel 41, and an adjustable foot or leg rest 
portion, including ?rst and second panels 42, 43. Panels 
40-43 are preferably formed of relatively rigid sheets of 
radiolucent material, such as phenolic resin impregnated 
fabric laminate. It will be understood that panels 40'—43, 
when mounted on frame 2, extend transversely thereof 
intermediate ends 27, 28. The panels are collectively pro 
portioned so as to accommodate thereon inwardly of the 
inner perimeter of the frame 2 a patient in fully prone 
position when the panels are arranged in a planar rela 
tionship, as shown, in FIGS. 2 and 3. 
By referring particularly to FIGS. 2, 3 and 5, it will be 

seen that intermediate panel 41 is supported on frame 2 
by a pair of upstanding L-shaped support plates 45, 46, 
which may be weld or bolt connected to frame side mem 
bers 25, 26, respectively. Panel 41 may be a?ixed to the 
horizontally disposed ?ange portions 45a, 46a of brackets 
45, 46 by any suitable means, such as screws 47. When 
thus mounted, panel 41 may serve to transversely rigidify 
frame 2. 

Again referring to FIGS. 2, 3 and 5, it will be seen that 
panel 40 is affixed, as by screws 47 to a generally U-shaped 
brace member in the form of angle iron 48, which is in 
turn hingedly a?ixed to support brackets 45, 46 by aligned 
pivot pins 49. Panel 42 is a?ixed, as by screws 47, to a 
pair of brace members in the form of irons 51, 52, which 
are hingedly a?ixed at one end thereof to support brackets 
45, v46 by axially aligned pivot pins 53. Panel 43 is affixed, 
as by screws 47 to a generally U-shaped brace in the 
form of angle iron 55, which is in turn hingedly a?ixed 
to the other ends of brace members 51, 52 by axially 
aligned pivot pins 56. When thus mounted, panels 40, 42 
and 43 are pivotally supported for movement about paral 
lel axes disposed transversely of frame 2. If brace mem 
bers 48, 51, 52, 55 are made su?’iciently rigid, the rigidity 
of panels 40-43 may be decreased. 
The foot transverse edge of panel 43 is normally sup- , 

ported by roller mounting guides 57, 58 depending from 
the legs of brace member 51. A suitable handle, such as in 
verted U-shaped rod 59, which is a?ixed to the transverse 
base of brace member 51 may be employed to lift panel 
43, as will hereinafter be discussed. 
By referring to FIG. 3, it will be noted that each of 

brace members 48, 51, 52 and 55 are arranged peripher 
ally of supporting top 5 and disposed in an overlying 
relationship with frame 2, when the panels are arranged in 
planar relationship. 

Panel 40 may be adjustably tilted with respect to the 
frame about pivot pins 49, as best shown in FIGS. 1 and 5 
by a back rest adjustment assembly including an operat 

' 3,503,082 I, 

10 

15 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

4 
ing mechanism, generally designated at 60‘, and a pair of 
lifting arms 61, ‘62, which are adapted to be simultane 
ously operated by mechanism 60. Referring particularly 
to FIGS. 4 and 5, it will be seen that operating mech 
anism 60 includes a drive shaft 64, which is journaled in 
a plurality of bearing blocks 65 suitably carried beneath 
head end member 27; and a pair of driven shafts 67, 68, 
which are journaled in suitable bearing blocks 69, 70, 
carried beneath frame side members 25, 26, respectively. 
Driven shafts 67, 68 are drivingly connected to drive shaft 
64 adjacent opposite ends thereof by pairs of beveled 
gears 71, '72 and are provided with worms 73, 74, respec 
tivel . 

Dilive shaft ‘64 may be manually driven by a suitable 
operator handle, shown in phantom at 75 in FIG. 4, 
which is adapted to be removably or otherwise attached 
to one or the other of the ends of drive shaft 64, which 
project freely outwardly through apertures, not shown, 
provided in side members 25, 26 and mounting plates 31. 

Lifting arms 61, 62 are af?xed adjacent one end there 
of for rotation with shafts 77, 78, which are in turn rotat 
ably supported by inverted U-shaped brackets 79, 80 
suitably carried beneath frame side members 25, 26, re 
spectively. Lifting arms 61, 62 are drivingly connected 
to worms 73, 74 by worm gears 81, 82, which are suitably 
keyed to shafts 77, 78. The free ends 61a, 62a of lifting 
arms 61, 62, which are adapted to rotatably support rollers 
83, 84, respectively, are deformed laterally or outwardly 
with respect to frame side members 65, 66 so as to posi 
tion rollers 83, 84 vertically intermediate frame side mem 
bers 25, 26 and the legs of brace member 48. 

It will be apparent by viewing the drawings that upon 
rotating drive shaft 64 in a counterclockwise direction, 
as viewed in FIG. 2, arms 61, 62 may be simultaneously 
pivoted in a clockwise direction, as indicated by arrow 
85 in FIG. 2, whereby rollers 83, 84 are forced to roll 
along beneath the legs of brace members 48 so as to 
pivot or tilt panel 40 upwardly, as viewed in FIGS. 1 
and 5. Panel 40 is maintained in adjusted position by 
the well known locking action between Worms 72, 73 
and worm gears 81, 82. 

Panel 41 may be adjustably tilted with respect to 
the frame about pivot pins 53, as best shown in FIG. 5, 
by a foot rest adjusting assembly including an operating 
mechanism, generally designated at 90'; and a pair of 
lifting linkages 91, 92, which are adapted to be simul 
taneously operated by mechanism 90. 
Mechanism 90, which may be identical in construction 

to previously described mechanism 60, includes a drive 
shaft 94, which is journaled in a plurality of bearing 
blocks 95 suitably carried beneath foot end member 28; 
and a pair of driven shafts 97, '98, which are journaled 
in a plurality of bearing blocks 99, 100 suitably carried 
beneath frame side members 25, 26, respectively. Driven 
shafts 97, 98 are drivingly connected to drive shaft 94 
adjacent opposite ends thereof by pairs of beveled gears 
101, 102 and provided with worms 103, 104, respec 
tively. Drive shaft 94 may be manually driven by an 
operator handle of the type indicated in phantom at 75 
in FIG. 4, which is adapted to be removably or other 
wise connected to one or the other of the ends of drive 
shaft 94, which project freely outwardly through aper 
tures, not shown, provided in frame side members 25, 
26 and mounting plates 26. 

Linkages 91, 92 include pairs of link arms 109, 111 
and 1,12, 114, which are pivotally interconnected by 
pivot pins 115 and 116, respectively. Link arms 111, 114 
are pivotally affixed to brace members 51, 52 of panel 42 
by axially aligned pivot pins 117, 118, whereas link arms 
109, 112 are affixed for rotation with shafts 119, 120‘. 
Shafts 119, 120 are rotatably supported by inverted U 
shaped brackets 121, 122 suitably carried beneath side 
members 25, 2-6, respectively. Link arms 109, 112 are 
drivingly connected to Worms 103, 104 by Worm gears 
125, 126, which are suitably keyed for rotation with shafts 
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119, 120, respectively. Thus, it will be apparent that when 
drive shaft 94 is rotated in a clockwise direction, as 
viewed in FIG. 2., link arms 109, 112 may be simultane 
ously pivoted thereby in a clockwise direction, as in 
dicated by arrow 129 in FIG. 2, thereby forcing panel 42 
to pivot or tilt upwardly, as viewed in FIG. 5. Also, it will 
be apparent that as panel 42 is tilted upwardly, panel 43 
will automatically pivot about pivot pins 56, so as to posi 
tion panel 43 in its full line position shown in FIG. 5. 
During such pivotal movement, relative movement of 
panel 43 with respect to the frame is facilitated by the 
roller mounted guides 57, 58. 

Panel 43 may be independently adjusted with respect to 
panel 42 by an arrangement including a pair of panel 
position locking plates 131, 132, which are suitably affixed 
to frame side members 25, 26* in a transversely aligned 
relationship, and provided with a plurality of slots 133, 
134. Slots 133, 134 are adapted to removably receive the 
free ends of generally U-shaped braces 135, 136, which 
are pivotally supported by the legs of brace member 55, 
so as to maintain panel 43 in a desired adjusted position, 
such as that indicated in phantom in FIG. 5. Movement of 
panel 43 between the full and phantom line positions, 
shown in FIG. ‘5, is facilitated by manually manipulated 
handle 9. 

It will be noted that corner plates 29 cooperate with 
frame members 25-28 to cover the moving parts of oper 
ating mechanism ‘60 and 90 in order to prevent injury to 
a patient thereby. 
From the foregoing, it will be understood that by 

providing a rectangular frame which is fully open in 
wardly of the inner perimeter thereof; by positioning 
the brace members of the top panels immediately above 
the frame side members, and also above the frame head 
and foot members when the panels are in planar relation 
ship; and by arranging the panel adjustment assemblies 
such that they do not project substantially inwardly of 
the inner perimeter of the frame, radiographs may be 
taken through a plan view area substantially the same 
size as the bed, which is free of nonradiolucent materials 
forming the bed structure. While brace members 48, 55 
are moved inwardly of the inner periphery of the frame 
adjacent the head and foot ends thereof upon adjustment 
of panels 40, 43, such brace members do not interfere 
with the taking of desired pictures, since the head and 
feet of the patient are also moved inwardly with respect 
to the ends of the frame by adjustment of the panels. 
Thus, desired pictures may be taken of the patient without 
the necessity of moving the patient into a fully prone 
position'from either a head or foot elevated position, 
which it is necessary to maintain from the standpoint of 
his medical condition. 

While only one speci?c embodiment of the hospital 
bed has been described in detail, it will be apparent that 
various modi?cations or additions thereto may be made 
without departing from the present invention. In this 
respect, it is anticipated that suitable electrical or by 
draulic drives may be employed to operate the head and 
foot panel adjustment assemblies, and that such as 
semblies may be other than that speci?cally sho-wn. 
What is claimed is: 
1. A hospital bed comprising in combination: 
a rigid rectangular bed frame, said frame when viewed 

in plan being fully open inwardly of the inner 
perimeter thereof; 

a patient supporting top mounted on said frame, said 
top including a plurality of radiolucent panels dis 
posed transversely of said frame and intermediate 
the ends thereof, said panels being collectively pro 
portioned so as to accommodate thereon inwardly 
of said inner perimeter of said frame a human 
patient in fully prone position when said panels are 
arranged in a planar relationship, at least one of 
said panels being pivotally adjustable with respect 
to another of said panels and with respect to said 

CJI 

15 

25 

35 

50 

55 

60 

65 

6 
frame about an axis extending transversely of said 
frame; 

means extending vertically from outside said inner 
perimeter for supporting said frame at an elevation 
above a hospital ?oor suf?cient to permit the posi 
tioning of radiographic equipment both above and 
below the body of a patient when supported by said 
top; and 

means for adjusting said one panel, said adjusting 
means being arranged so as to have substantially 
no portion thereof disposed inwardly of said inner 
perimeter when said frame is viewed in plan. 

2. A hospital bed according to claim 1, wherein said 
top includes a head rest panel, an intermediate panel and 
?rst and second foot rest panels, said intermediate panel 
being stationary, said head rest panel and said ?rst foot 
rest panel being pivotally supported adjacent opposite 
marginal edges of said intermediate panel for pivotal 
movement about a pair of axes extending transversely of 
said frame, and said second foot rest panel being carried 
for movement with said ?rst foot rest panel and being in 
dependently movable with respect thereto about a third 
axis disposed parallel to said pair of axes. 

3. A hospital bed according to claim 2, wherein said 
adjusting means includes a pair of adjustment assemblies 
carried one adjacent each of said ends of said frame, a 
?rst of said adjustment assemblies being adapted to adjust 
said head rest panel, and the second of said adjustment 
assemblies being adapted to adjust at least said ?rst foot 
rest panel. 

4. A hospital bed according to claim 3, wherein co 
operating means carried by said second foot rest panel 
and said frame are adapted to adjustably lock said second 
panel in pivotally adjustable position with respect to said 
?rst foot panel. 

5. A hospital bed according to claim 1, wherein said 
other panel is nonmovably supported on said frame and 
said adjustment means includes an adjustment assembly 
for said one panel, said assembly including a pair of lift 
ing arms carried one by each of a pair of side members of 
said frame for vertically swinging movement about an 
axis extending transversely of said frame, and operating 
means to simultaneously pivot said lifting arms vertically 
about the last said axis, each of said lifting arms including 
roller means supporting said one panel, whereby upon 
pivotal movement of said lifting arms in a ?rst direction 
said one panel may be removed from said planar rela 
tionship and adjustably positioned with respect to said 
other panel. 

6. A hospital bed according to claim 5, wherein said 
operating means includes a drive shaft journaled beneath 
an end member of said frame, a pair of driven shafts 
journaled one beneath each of said frame side members, 
said driven shafts being bevel gear connected to said drive 
shaft and including worm means, and a pair of worm 
gears rotatable one with each of said lifting arms, said 
worms being meshed with said worm gears so as to driv 
ingly connect said drive shaft to said lifting arms. 

7. A hospital bed according to claim 1, wherein said 
other panel is stationary nonmovably supported on said 
frame and said adjustment means includes an adjustment 
assembly for said one panel, said assembly including a 
pair of linkages carried one adjacent each of a pair of 
side members forming said frame, and linkage operating 
means, each said linkage including a ?rst link pivotally 
supported adjacent one end thereof on said frame for 
rotation about an axis disposed transversely thereof and 
a second link pivotally connected both to said one panel 
and the other end of said ?rst link such that when said 
?rst link is pivoted about the last said axis, the links 
forming each said linkage are pivoted with respect to each 
other and said ?rst panel is pivoted with respect to said 
other panel. 

8. A hospital bed according to claim 7, wherein said 
operating means including a drive shaft journaled beneath 
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an end member of said frame, a pair of driven shafts, means extending vertically from outside said area for 
journaled one beneath each of said frame side members, supporting said frame at an elevation above a hos 
said driven shafts being bevel gear connected to said pital ?oor suf?cient to permit the positioning of radio 
drive shaft and including worm means, and a pair of graphic equipment both above and below the body of 
worm gears rotatable, one with each of said ?rst links, a patient when supported by said top; and 
said worms being meshed with said worm gears so as to 5 means for adjusting said one panel, said adjusting means 
drivingly connect said linkages to said drive shaft. being arranged on said bed such that it does not 

9. A hospital bed according to claim 1, wherein said substantially obstruct radiographic view through said 
supporting top includes resilient radiolucent mattress sup- area. 
ported on said panels. 10 

10. A hospital bed comprising in combination: References Cited 
an open rectangular bed frame, said frame when viewed UNITED STATES PATENTS 

1n plan de?ning area substantially the size ofthe bed 2,831,201 4/1958 Limbach ____________ " 5_82 
thrf’ugh wh‘ch- a radwgri‘ph m-ay be-taken’ - 3 127619 4/1964 Bronstien 5-68 

a patient supporting top, said top includlng a plurality 15 3,191,195 6/1965 Schlackman et a1. "n 5_66 X 
of radiolucent panels disposed transversely of said 
frame and adapted to support a patient within said . . 
area, at least one of said panels being pivotally ad- CASMIR A‘ NUNBERG’ Prlmary Examm?r 
justable with respect to another of said panels and U S c1 XR 
with respect to said frame about an axis extending 20 ‘ ‘ ' ' ' 

transversely of said frame; 5-65; 269~323 


