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UNITED STATES PATENT oFFICE 
2,592,166 

SAFETY BED 

Colin C. McLean and Sander A. Davis, Chicago, 
Ill., assignors to Hospital Furniture, Inc., Chi 
cago, Ill., a corporation of Illinois 
Application October 17, 1947, Serial No. '80,486 

This invention relates to a bed and more par 
ticularly to a bed which may be adjusted at 
any height from the normal low level of a home 
bed to the high position of hospital beds. 
The top of the mattress of the usual home bed 

is about 24 inches above the floor. The height 
of a hospital bed, On the other hand, is stand 
ardized at a height of 33 inches to raise the 
patient to a convenient height for examination 
or treatment. It is not desirable to maintain a 
bed at the higher level because of the likelihood 
of a serious injury resulting from a fall. A bed 
which may be adjusted from one level to the 
other is highly desirable. 
Beds Which may be adjusted to a number of 

different heights have heretofore relied on a 
series of mechanical connections spaced at in 
tervals along the posts of a, bed. The connec 
tions usually have been either of the familiar 
bayonet, type or have consisted of a series of 
holes in the bed posts for the reception of a 
pin connected to the frame of the bed. In order 
to change the level of beds of the type described, 
it is obviously necessary that the occupant of 
the bed be moved therefrom While the level is 
being changed. 

In order to facilitate the adjustments of the 
level of the bed, some prior structures have a rack 
and pinion gear mechanism With the rack se 
cured to the posts of the bed. Here, again, the 
prior structures have made it necessary to adjust 
the height of one end of the bed at a time thereby 
making it necessary forthe occupant to be moved 
from the bed while it is being adjusted to the 
desired position. Moreover, the prior structures 
have relied upon a ratchet to hold the bed in 
position. Unless great care istaken in the setting 
of the ratchet, there is a strong possibility that 
the ratchet Will slip When Weight is first put On. 
the bed. 

It is an object of this invention to provide a 
bed which may be adjusted at any desired level 
between the normal low level of a home bed and 
the high level of a hospital bed. 
Another object of this invéntion is to provide 

a bed the height of which may be adjusted whil 
an invalidis in the bed. 

Still another object of this invention is to pro 
Vide a Safety bed Which may be of attractive 
appearance and in which the mechanism forad 
justing the level of the bed is concealed and 
guarded. 
A further object of this invention is a bed 

Which may be adjusted at any desired height 
and Which Will lock in place Without danger of 
slipping. 
With these and other objects in mind Which 

will become apparent in the following detailed 
description of the invention, this invention re 
sides in a bed having legs slidable within the 

3 Claims. (Ci. 5-63) 
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corner posts. A rack Secured to each of the legs 
is engaged by pinion gears in a fixed position 
relative to, and rotatably connected With, the 
corner posts for moving the legs relative to the 
corner posts. A worm gear mechanism is me 
chanically linked With the pinions to move all 
legs simultaneously and hold the bed at the 
deSired eVe, 

In the draWings: 
Figure 1 is a perspective view of a, bed con 

Structed according to this invention. 
Figure 2 is a horizontal sectional view illus 

trating the mechanism provided for eXtending all 
of the legs of the bed simultaneousy. 

Figure 3 is a vertical Sectional view of the 
mechanism taken along section line 3-3 of 
Figure 2. 

Figure 4 is a vertical sectional view aloing the 
line 4-4 in Figure 2 of the leg and COrner post 
stfücture of the bed. 
Figure 5 is a schematic diagram of the elec 

trical connections for operating the motor for 
raising and lowering the bed. - 

i Referring to Figure 1, the bed, indicated gen 
erally by, is illustrated having a headboard 2 
and a footboard 3. Attached to each end of the 
headboard and footboard are corner posts 4 into 
Which legs 5 extend. A frame, indicated gener 
ally by 6, is attached to the corner posts for the 
support of the springs and mattress of the bed. 
Frame 6 consists of side rails 7 extending be 
tween the head and foot boards 2 and 3 at the 
ends of the bed. In some instances it may be 
desirable to extend rails, not shown in the draw 
ing, parallel to the head and foot boards rather 
than use the head and foot boards as part of 
the frame of the bed. The terms “headboard” 
and “footboard'are used to designate the struc 
ture at the ends of the bed joining the corner 
posts andare not limited to the details of the 
structure illustrated. h I Corner posts 4 have a long cavity 8 in their 
lower end in which the legs 5 of the bed fit snugly 
but slidably. An opening 9 is provided in the 
walls of cavity 8 for passage of the mechanical 
linkage raising and lowering the bed. The upper 
end of corner post 4 is drilled to forma well O 
in which racks, not shown, for the support of 
equipment for blood transfusions or glucose in 
jections, or exercising apparatus, may be an 
chored. Each wellis covered with a cap ?i hinged 
at 2 to the upper end of the corner post. 
The legs 5 are of any conventional type equipped. 

with a caster 13 at theirlower end and fit in a 
telescoping manner in the cavity 8 of the corner 
post 4. A rack 4 is secured to a side of the legs, 
near theirupper end and in alignment with the 
opening 9 in the corner post of the bed. It is 
preferred that the legs 5 fit within the corner 
post 4rather than have the corner post 4 slide 



2,592, 166 
3 

Within caVities of the legs 5 in order that the 
space 5 between the telescoping parts will open 
doWinwardly. In this manner dirt falling in the 
mechanism and interfering with the operation 
of the rack is avoided. 
In the form of the irention illustrated in the 

draWings, the frame Supporting the springs and 
mattreSS consists of siderails 7 and head and foot 
boards 2 and 3. The frame serves as a support 
for pinion gears 6 Which engage the rack 14, as 
hereinafter described, and the mechanism for 
driving the pinion gears. The frame is securely 
fixed to either the corner post or headboard and 
footboard of the bed and remains in fixed rela 
tion to the corner posts as the leg 5 slides within 
the corner post. As illustrated in Figure 2, an 
electric motor 7 is Secured to base 8 attached 
tOthe frame 6 of the bed. 
The motor 7 is thoroughly insulated from the 

bed and is preferably completely enclosed. In the 
drawings the shaft 19 of the motor is joined by 
means of couplings 20 and 2 directly to a shaft 
22 extending the full length of the bed. In some 
instances it may be desirable to installa speed 
reducer between the shaft 19 of the motor and 
the Shaft 22 to reduce the rate of rotation of 
Shaft 22 and, as a result, the rate of movement 
of the bed. 
Shaft 22, which extends substantially the full 

length of the bed, is supported at its endsby pil 
low blocks 23 and 24. By locating motor i 7 near 
the middle of the bed, the bearings of the motor 
are made to Serve as support for the Shaft 22. 
Worm gears 25 and 26 are secured to shaft 22 
near each end thereof for transmitting power 
from the Shaft. 

Extending perpendicularly to shaft 22 at each 
end of the bed are spindles 27 and 28. The 
Spindles 27 and 28 are rotatably supported below 
the Shaft 22 by pillow blocks 29 attached to the 
corner posts 4 of the bed. Keyed to the spindles 
27 and 28 are Worm wheels 30 and 3 which en 
gage the Worm gears 25 and 26, respectively, to 
rotate the Spindles. The speed reduction of the 
Worm gear and Worm wheel assembly is employed 
to adjust the rate of elevation of the bed to the 
desired Speed. By proper design of the worm 
gear and Worm Wheel linkage, the necessity for 
a Speed reducer between the shaft of the motor 

- and shaft 22 is obviated. The pinion gears 6 
mentioned in connection with rack 14 are keyed 
to the Spindles 27 and 28 near their ends. The 
pinion gears 6 extend through the openings 9 
to engage the racks 4 attached to the legs of 
the bed. 
The Worm gear and worm wheel mechanism 

for rotating the pinion gears 16 provides a means 
for locking the bed in position at the height it 
occupies when the motoris stopped. The weight 
of the bed and the person in the bed urges the 
pinion gears 6 downward and tends to turn the 
pinion gears 6 backwards on the spindles when 
the motor is stopped. The worm wheels 30 and 
3 engage the worm gears 25 and 26 to prevent 
rotation of the spindles and pinion gears 6 and 
hold the bed firmly in place. 

It Will be noticed that all of the pinion gears 
6 are driven simultaneously to maintain the 
bedina horizontal condition as it is being raised 
or lowered. The bed may be raised or lowered 
with perfect safety while occupied. . . . . 

Referring to Figure 5, a limit switch for the 
control of the operation of the motor is illus 
trated Schematically. Shaft 22 is threaded at 
32 for the reception of a nut 33. An arm 34 is 
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Secured to the nut 33 and rides between guides 
35, attached to the frame 6, Which preventS nut 
33 from turning. As shaft 22 turns, the nut 33 
Will move along the threaded portion 32. Aligned 
With arm 34 near the end of the threaded Sec 
tion 32 are limit SWitcheS 36 and 37. These 
SWitches are in a normally closed position to 

i complete the circuit to the motor 7 through 
lines 38 and 39. 
In the electrical circuit through the motor 7 

is a reversible SWitch 40 indicated by a conven 
tional electrical Symbol. Switch 40 is preferably 
located On the headboard of the bed as indicated 
in Figure 1. Reversible switch 40 is normally in 
an Open position preventing current from flowing 
to the motor 7. It is necessary that switch 40 
be held in the closed position to operate the mo 
tor. PoWer for operating the motor is received 
through lines 4 and 42 Which are connected to 
a Suitable outlet, not shown. 

If the bed is at the loWer position of a normal 
home bed and it is desired to raise it to the ele 
Vated position of a hospital bed, it is merely 
necessary to depress the proper button of revers 
ible SWitch 40. The cosed SWitch alloWS the 
electrical cuºrent to flow to the motor Which 
then rotates Shaft 22. Shaft 22 in turn diriVes 
Spindles 27 and 28 and the pinion gears 6 
simultaneousy. Pinion gears 6 engage the 
racks 4 in each of the legs of the bed and cause 
the legs to move Within the cavity 8 of the corner 
post 4. It Will be noted that the spindles 27 and 
28, and, accordingly, pinion gears 6 are attached 
securely to the frame of the bed which in turnis 
rigidly connected With the corner post 4. As a 
result, Spindle 16 Will remain in a fixed position 
relative to the corner post 4 and its rotation Will 
cause the rack 14 and legs 5 to move relative to 
the corner post. 
AS rotation of shaft 22 continues, the nut 33 

Will travel along the threaded portion 32 of the 
shaft until arm 34 engages the closed switches 
37, for example, and opens the electrical circuit. 
The motor 7 then stops and the bed is held in 
position by the Worm Wheel and Worm gear ar 
rangement. 

It Will be noted that ordinarily both switches 
36 and 37 are closed and that only one of the 
SWitches Will be open at one time. The traveling 
nut 33 and arm 34 arrangement Will accordingly 
alWays condition the electrical circuit for the 
mOVement of the bed in a direction opposite itS 
last movement. Of course, if the bed is not 
elevated sufficiently to trip switch 37, both 
switches 36 and 37 Will be closed and the bed may 
be either raised or lowered by depressing the 
properbuttonin SWitch 40. 

In Some instances it is desirable that the shaft 
22 be extended past pillow block 24 and pass 
through the footbpard 3 for detachable connec 
tion with a crank 43. The bed may thenbe oper 
ated When a suitable source of electric power is 
notavailable. 
The bed herein described may be readily raised 

Orlowered to the desired height while the bed is 
occupied. The mechanism of this invention 
alters the effective length of the legs of the bed 
simultaneously to maintain the bed in a hori 
Zontal position as its height is being changed. 
MoreOver, the mechanism for altering the 
effective length of the legs is enclosed and con 
cealed to prevent entanglement with the bed 
clothes and to provide a bed of pleasing appear 
3C2. 

A bed constructed according to this invention 
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has been described herein with reference to a 
particular structure. It is to be understood that 
the concept of this invention is not limited to the 
details of the structure described, but is defined 
by the appended claim S. - ''' 
We Clain: 
1. A hospital safety bed comprising a mattresS 

supporting frame, tubular corner posts Securedito 
the corners of the mattress supporting frame, a 
leg slidable in each of the corner postS, a racklon 
each leg, a motor secured to the frame, a shaft 
driven by the motor, said shaft extending the 
length of the bed and rotatably supported by the 
frame, a spindle rotatably supported at each end 
of the bed, a pinion gear on each end of the 
spindles, a worm gear on each end of the Shaft 
engaging a worm wheel on the Spindles, an open 
ing in each of the corner posts permitting the 
pinion gears to engage the racks on the legs of 
the bed, switch means for closing a circuit to 
operate the motorto raise and lower the mattress 
supporting frame, said shaft having a threaded 
section along its length, and limiting means 
travelling on the threaded section adapted to 
open the switch means to limit movement of the 
bed, said limiting means stopping movement of 
the bed at the treatment level when the bed is 
moving upward and the normal bed height When 
the bed is moving downward. 

2. A hospital safety bed adjustable toan upper 
treatment position and a lower Safety position 
comprising a single mattress supporting frame, 
corner posts secured to the frame, a leg slidable 
within each of the corner posts, means formova 
ing all of the legs relatively to the corner posts 
simultaneousy, said means including an electric 
motor mounted on the frame adapted to move 
therewith, a shaft rotatably supported from the 
frame and driven by said motor, a rack secured 
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to each of the legs, pinion gears rotatably Sup- 40 
ported from the frame engaging the rackS, Worm 
gears on the Shaft adapted to drive the pinion 
gears and move the legs relatively to the corner 

posts, said motor adapted to turn in either direc 
tion to move the legs into and out of the corner 
posts, and limit switches operated by said shaft 
adapted to break the circuit to the motor to stop 
the movement of the bed at the treatment posi 
tion as the bed moves upward and at the safety 
position as the bed mòves downward. 

3. A hospital Safety bed adjustable to an upper 
treatmenti position and a loWer Safety position 
comprising a single mattress supporting frame, 
corner posts secured to the frame, a leg slidable 
within each of the corner posts, means for mov 
ing all of the legs relatively to the corner posts 
simultaneousy, said means, including an electric 
motor mounted on the frame, a rack mounted on 
each of the legs, pinion gears mounted on the 
frame and engaging the racks to move the legs 
relative to the corner posts, and means driven by 
the motor for turning the pinion gears to move 
the legS in the corner postS simultaneously, said 
motor adapted to turn in either direction to move 
the legSinto and out of the corner posts, and 
limit switches operated by the motor adapted to 
break the circuit to the motor to stop the move 
ment of the bed at the treatment position as the 
bed moves upWard and at the safety position as 
the bed moves downward. 

COLIN C. McLEAN. 
SANDER A. DAVIS. 
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