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3,603,159 
. HOSPITAL BED 

Juhen Hebert and Irving Shulkiu, Montreal, Quebec, 
Canada, assignors to Hyman Singer, Montreal, Quebec, 
Canada 

Filed July 11, 1958, Ser. No. 747,859 
1 Claim. (Cl. 5—63) 

The present invention relates to hospital beds and, 
more particularly, to a hospital bed of the type provided 
with a lift mechanism for raising or lowering the bed 
with respect to the ?oor and of the type which is also 
provided with hinged sections adapted to take a seat form 
ing position. . 

The extra height of conventional hospital beds is such 
as to facilitate attendance of the patient by doctors and 
other hospital staff. However, such a height is an incon 
venience for a patient when getting out of bed. Conse 
quently, some types of conventional hospital beds are pro~ 
vided with a lift mechanism for raising or lowering the 
height of the mattress. However, in conventional hos 
pital beds of this type, the headboard and foot board re 
main at the same level because they form the supporting 
legs of the bed. These boards are designed to have a 
suitable height when the mattress is at the high level posi 
tion and, therefore, are much higher than necessary when 
the mattress is at the low level position. In the low level 
position, the high headboard and footboard'detract from 
the appearance of the bed and also cause inconveniences 
when attending the patient as, for instance, when serving 
a meal which is normally deposited on a tray mounted 
on wheeled legs and adapted to pass over the footboard 
of the bed. ‘ 

Accordingly, the general object of the present invention, 
is the provision of a hospital bed which has a main frame 
onto which the headboard and footboard are permanently 
secured to form a unit which is bodily raised or lowered 
with respect to the ?oor by means of a novel lifting ar 
rangement. ' 1 

Yet another important object of the present invention 
is the provision of a lifting mechanism of the character 
above mentioned which is free from vibrations when in 
operation, which is of very sturdy construction, and which 
maintains the bed in stable position at any desirable level. 
Yet another important object of the present invention 

is the provision of a lift mechanism for hospital beds 
which is preferably driven by an electric motor for eifort 
less operation. ' 

Yet another important object ‘of the present invention 
is the provision of a hospital bed having a plurality of 
hinged sections adapted to take a seat forming position‘ 
and in which the footrest section is adapted, when-ele 
vated, to take a nearly horizontal position which has 
been found to be very useful for certain types of treat 
ment. 

Another important object of the present invention is 
the provision of a hospital bed of the character described 
in which the lifting mechanism for the hinged sections is 
operated by a hydraulic power unit for smooth, noise 
less and effortless operation. 
Yet another important object of the present invention 

is the provision of a hospital bed of the character de 
scribed which requires a minimum of maintenance and 
lubrication of only very few parts. 
The foregoing and other important objects of the pres 

ent invention will become more apparent during the fol 
lowing disclosure and by referring to the drawings in 
which: 
FIGURE 1 is a perspective view of one embodiment of 

the hospital bed; 
FIGURE 2 is a side elevation of the same in raised 

‘latent 
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position and also showing the lowered position in dot 
and dash lines; 
FIGURE 3 is a plan view of the bed; 
FIGURE 4 is a partial side sectional view along line 

4—4 of FIG. 3, showing in a schematic way the move 
ments of the bed lifting mechanism; 
FIGURE 5 is a side sectional view along line 5-5 of 

FIG. 3, of the bed showing in a schematic manner the 
movement of the hinged sections; 
FIGURE 6 is a longitudinal section along line 6-—6 of 

FIGURE 3,_ shown on an enlarged scale; 
FIGURE 7 is a cross-section along line 7—-7 of FIG 

URES 3 and 6; 
FIGURE 8 is a partial perspective View of the under 

frame; . - ‘ 

FIGURE 9 is a cross-section along line 9-9 of FIG 
URE 8. 

Referring now more particularly to the drawings in 
which like reference characters indicate like elements 
throughout, the bed, in accordance with the ?rst embodi 
ment of the present inyention, comprises a main frame 1 

~ having a generally rectangular shape and provided at its 
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ends with upright headboard 2 and footboard 3 which are 
reinforced by angle irons 4. Two pairs of brackets 5 are 
rigidly secured to the sides of the main frame 1 in trans 
versely opposed relationship and at an equal distance from 
the headboard 2 and footboard 3 respectively. A tubular 
cross bar 6 is secured to and extends between each pair 
of brackets 5. Crank-shaped levers 7 are pivotally mount 
ed at their upper ends on the cross tube 6 by means of 
sleeves 8 and are pivotally attached at their lower ends 
by means of sleeves 9 to a tubular transverse member v10 
of the underframe of the bed, generally indicated at 11. 
The two transverse members 10 of the undercarriage 11 
have secured at their outer ends the bearings 12' of swing- . 
ing shafts 12" (FIG. 8) of swivelled wheels 12 and are 

> interconnected by means of a telescopic tube 13, the sec 
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tions of which are respectively secured at their outer ends 
to the transverse members 10. A heavy tension spring 14 
is disposed within the telescopic tube 13 and is attached 
at its outer ends to the respective tube sections of said 
telescopic tube 13 as by means of a nut and bolt 15 
passing through the telescopic sections The telescopic 
tube 13 joins the middle of the transverse tubular mem- ' 
bers 10. 
An actuating arm 16 is associated with each crank 

shaped lever 7; the lower end of each actuating arm 16 is 
pivotally connected at ‘17 to the crank-shaped lever 7 
adjacent the bend thereof, while the upper end of said 
actuating arm 16 is rigidly secured to the outer end of 
a transversely extending motion transmitting member 18 in 
the form of a tube. There is a motion transmitting mem 
ber 18 for each actuating arm 16 and these members 18 
are arranged in axially aligned pairs transversely of the 
main frame 1. 
The adjacent ends of the members 18 of each pair are 

provided with a stud shaft 19 pivotally engaging recesses 
made in a block 20 which forms a nut threadedly en 
gaging a screw 21 which forms an axial extension of 
a main shaft 22 disposed in the central longitudinal axis 
of the main frame 1 and adapted to be rotated by means 
of electric motor 23 and speed reducer 24. 

‘The shaft 22 is journalled at suitable intervals along 
the main frame 1 in ball bearings 25 mounted in cross 
members 26 which are rigid with the main frame 1. 
The electric motor 23 is supported on brackets 27 

which extend between and are secured to two adjacent 
cross members 26. 
The adjacent ends of the motion transmitting members 

18 are rigidly interconnected by a yoke plate 28 which 
maintains said members 18 in axial alignment, while 

.allowinghthe same to rotate with respect vto theb'lock I 
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20. Said yoke plate 28 is spaced from the block, as 
clearly shown in FIGURE 7._ 
From the foregoing it will be apparent that rotation 

of the shaft v22. bymeans of the speed-reducer: 24 and. 
electric motor 23 causes axial movement of the nuts 20 
at both ends of the bed and, therefore, displacement of 
the motion transmitting members 13 longitudinally of 
the bed and. away or toward each otherthus allowing 
upward or downward movement of the crank-shaped 
levers 7, resulting in. lowering or raising of the main 
frame 1 with respect to the underframe 11 and the ?oor. 

It will be noted that there are no torsional stresses 
exerted on the motion transmitting members 18 but' only 
bending stresses imparted thereto by the actuating arms 
16; Said bendingstresses are completely resisted by the 
yoke plate 23 which preferably extends in the plane con 
taining the pair of actuating arms 16 on each side of the 
bed. The upward thrusts exerted by the actuating arms 
16- on the'motion'transmitting members 18 are further 
resisted by the fact that the outer ends of said members 
18' engage underneaththe horizontal ?ange of the sides 
of the main frame 1 which consists of angle irons. 
As clearly shown in FIGURE 2, upon lowering of the 

bed, the swivelledwheels at each end of the underframe 
move away from each other thereby tensioning the spring 
14; the energy thus stored in the spring is used during rais 
ing of the bed. The spring 14 is preferably calibrated 
so as to exert a force corresponding to more than the 
weight of the bed so as to take care of at least part of 
the weight of the occupant. Thus ‘the force needed to 
operate the lifting mechanism is substantially balanced 
for the lowering and raising operations. 

It will also be noted that the movements of the 
swivelled wheels longitudinally of the bed is limited in 
extent during raising or lowering movement of the bed 
whereby, even when the latter‘is in'raised position, the 
swivelled wheels are a short distance from the ends of 
the bed and stability of the latter is maintained. 

The bed, in accordance with the present invention, is 
also provided with a bed spring made in a plurality of 
sectlons. 
which is disposed at approximately the centre of the main 
frame 1 and is secured to‘ the latter by means of four 
upstanding bracket plates'30 which are in turn secured 
to the sides of the main frame. A head section 31 is 
pivotally mounted at 32 to one pair of bracket plates '30, 
while a leg section 33 is pivotally mounted at 34 to the 
other pair of bracket plates 30. A foot section 35 is 
pivotally connected at 36 to the outer ends of the leg 
section 33. ' ' 

Supporting bars 37, shown in FIGURE 1, arepivotally 
connected‘ at their outer ends to the outer end of the 
foot section 35 and are secured at their inner ends to the 
cross tube 6 supporting the crank-shaped levers 7 and 
pivoted thereon by means of sleeves 8. .The support bars 
37 are arranged to maintain the foot section 35 in sub 
stantially horizontal position despite the various inclina 
tions taken ‘by the leg section 33, as clearly shownrin' 
FIGURE v5. ' 

The head section 31 and leg section 33 are pivoted by' 
power means which preferably consist of a hydraulic 
power' unit, generally indicated at 38 in FIGURE 3. 
Said unit includes an electric motor, an oil pump actuated 
by said motor and an oil tank with‘suitable connections 
to the two hydraulic cylinder‘ and piston units 39'and' 40 
which are pivotally connected at one end thereof to the 
sides of the main frame by means of'brackets 41'; 
The cylinder and piston unit ‘39 serves to raise and 

lower the head section 31 through the following motion 
transmitting mechanism: the'piston of the cylinder and‘ 
piston unit 39 is pivotally connected to the lower end of 
an arm 42lwhich is rigidly secured at its outer end’to a 
transverse sleeve shaft 43 ~journalled on the shaft 6 _(FIG. 
3). Arms 44 are rigidly secured'to the shaft '43‘at'both 
ends thereof and are each connected to a link 45 which’in 

The bed spring comprises a seat section 29' 
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L1 
turn is pivotally connected to one side of the head sec 
tion 31. 
A similar motion transmitting mechanism is used be 

tween the hydraulic cylinder and piston unit 40 and the 
leg section 33. More particularly, the piston of the unit 
40 is pivotally connected to arm 46 which is rigid with 
a transverse shaft 47 journalled at its ends in the sides 
of the main frame 1 and on which arms 48 are rigidly 
mounted. The arms 48 are pivotally connected to links 
49 connected at their outer ends to the sides of the leg 
section 33. 
A suitableihydraulic distributor valve (not shown) is 

used to control the operation of the cylinder and piston 
units 39 and 40 independently of each other or in unison 
so as to raise or lower the head section 31 and leg section 
33 independently of each other or inv unison. 

Obviously, the power means represented by the electric 
. motor 23 for the bed lifting mechanism and the hydraulic 
unit 38'and~ cylinder and piston units 39 and 40 for the 
lifting mechanism of the bed sections 31, 33 and 35 
could be replaced by manually operated means. 
From the foregoing it is apparent that the lifting mech 

anism for the main frame 1 comprises essentially two 
pairs of articulated deformable triangles disposed near 
each end portion of the main frame 1 and extending 
underneath. the same; the sides of each triangle are con 
stituted by elements 7, 16 and by the distance between. 
the pivotal connections of elements 7 and 16 to the main 
frame 1, said latter side being adjustable in length and 
blocked to any adjusted value so that the inclination of 
the bed supporting levers 7 may be varied and locked to 
any adjusted value with respect to the main frame 1. 
Thus the level of the main frame 1 may be adjusted while 
the articulated deformable triangles provide a very stable 
support for the main frame. 

In the embodiment just described, the crank-shaped 
levers 7 are directly pivotally connected to the main 
frame 1 and to the undercarriage 11 While the actuating 
arms 16 have their upper ends arranged to move longi 
tudinally of the main frame 1 by means of the motion 
transmitting‘members 18, blocks 20 and screws 21, the 
two last named elements serving also to lock the longi 
tudinal position of the arms 16 with respect to the main 
frame; Because the levers 7 are directly pivotally con 
nected to the main frame their outer ends, when said 
levers pivot in space, necessarily describe an arc portion 
generally extending longitudinally of the main frame 1 
whereby the underframe 11 is made extensible. 

While a preferred embodiment in accordance with the 
present invention has been illustrated and described, it is 
understood that various modi?cations may be resorted to 
without departing from the spirit and scope of the append~ 
ed claim. , . 

We claim: ' v 

A‘ bed comprising a‘ main frame, levers pivotally con 
nected to said main frame and adapted to supportv said 
main frame above the floor, bracing arms pivotally con 
nected~ at one end to said levers intermediate the ends 
of the‘ latter and joined at the other end to a block 
through pivotal connections and means to displace said 
block longitudinally’ of said' main frame and to lock said 
pivotal connections in adjusted positions to thereby vary 
the inclination of said levers with respect to said main’ 
frame and vary the level of, said main frame with re 
spect to the floor while maintaining said inclination of 
said levers at an adjusted angular ‘position; swinging 
wheels having swinging shafts, bearings for'said swinging 
shafts, and a longitudinally extensible underframe rigid 
ly interconnecting said hearings to keep said swinging 
shafts in a vertical position, said extensible ‘underframe 
consistingof two T-shaped members having their main 
legs in axial alignment andin telescopic engagement, said 
bearings being rigidly mounted at the outer ends of the 
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cross legs of said T-shaped members, said levers being 
pivotally connected to the outer ends of said cross legs. 
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