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This invention:relates to raibed of special con 
struction and particularly to a bed for use in 
hospitals and such other places as may require 
a bed capable of being raised and lowered to pro 
mote the comfort, convenience and safety of the 5. 
occupant, and to facilitate-the-work of nurses in 
attendamee. - . . 

As is well-known; hospital beds are built much 
higher than ordinary, home-beds, so that nurses. 
in attendance may care for the patient who oc 
cupies the bed-without the tiresome bending and 

a stooping that would be necessary: in a bed built 
to-the-height of ordinary.home-beds. ; While hos 
pital beds, which are usually from 32 to 36' in 
height to the top of the mattress, are a great 
convenience to the nurses in attendance, they are: 
not only inconvenient, but, in some cases, are 
actually dangerous from the standpoint of the 
patient, since patients frequently fall from these 
high beds-and-are seriously injured. 
Furthermore, many hospital patients are dis 

turbed by the unusual height of the beds and 
would be much more comfortable in a bed of ordi 
nary height. ????? ? - 

...Aside from the practical aspects of the matter, 
there is a distinct aesthetic value in a hospital. 
bed-which can be lowered to ordinary bed height, 
and thus provide the.hospital room with a much. 
more comfortable and homelike atmosphere. ... 
One of the objects of my invention...is. to 

vide a bed which may belowered at night to mini 
mize the danger of serious injury which maybe. 
caused if the patient falls out of bed. . . 
Another object.isto provideia bedfor the 

O 

of invalids which is maintained at hospital-bed 35 
height during the hours when the occupant re 
quires the attendance.of a nurse, and which can 
conveniently be lowered to the height, of an ordi 

ry, home.bed at other.times. 
further object of my invention is to provide: 40 
with power means of elevating and lower 

the springs of theibed in such manner that mov 
: ing parts are hidden from view and are Sopro-, 

tected that bed clothing and other objects cannot 45 
become entangled in the moving parts. - 

... Anothers object of smy invention is to provide: 
a bed with a combination of 'cam and toggle 
means for raising and lowering the upper struc 
ture of said: bed, so arranged that maximum 
power is applied to said toggles when theiangle, 
between the toggle members requires the maxi 
mum application of force, the cam arrangement 
being; such that the power diminishes and the 55. 
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25. V 
anys desired, intermediate height. ... ', 
The invention possesses other advantageous 

omitted from Fig. 2, are shown. 
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Speed of toggle:movement increases as the toggle 
member's gradually straighten. . . . . 
A.further object of my invention isºto: provide 

switch means to govern the power unit in the 
bedin su ?hat manmer that the switch automati 
cally cuts off the electric current and thereby 
stops the motion of the bed automatically when 
the movable portion of the bed reaches the limit 
of travel, either in the upward or downward 
direction. This makes it possible to use rassmall 
motor, and rendersitiunnecessary for the opera 
tor to standby and to shut off theipower: when 
the limit of travel is reached. . . . . . . . . . 
A further object is to providea bed of the class. 

described with switch-control means which auto 
matically, locks in the position to which the 
Switch is thrown, and remains so locked until 
the moving parts:of the bed have reached; the 
limit of travel, at which point the lock is par 
tially released automatically, but in such-a-man 
ner...that it permits the bed to move only in the 
opposite direction to that which it took in the 
last-operation. . . . . . . '- 
A further obje S.O. rovide an auxiliary 

switch which permits the bed to be stopped at 

features, some of which with the foregoing will 
- hårt length in the following descrip 

of the invention has been 

My invention will be understood by reference 
to the following description of the appended 
drawings, wherein Fig.1 is a side elevation of 
the bed at full height. 
-Fig. 2 is a fragmentary view of a front eleva 

tion of the portion of a toggle joint. 
Fig. 3 shows a fragmentary view of a side elle 

vation of a portion of a pair of toggles to show 
the stop means which prevents the toggles from 
bending inwardly beyond avertical line. In this 
view the bolts 2 and attendant parts, which are 

4 is a side elevation of the bed lowered 
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Fig. 7 is a sectional elevation of Fig. 6 taken 
along the lines 7-7 of Fig. 6. 

Fig. 8 is a side elevation of one of the Switch 
latch elements in depressed position. 

Fig. 9 is a plan view of Fig. 8. 
Fig. 10 is a wiring diagram showing One man 

ner of connecting the switch. 
In all of the views the springs of the bed are 

eliminated, as are also the customary mecha 
nisms for elevating portions of the springs and 
mattress. These appliances may be used in con 
junction with my bed, but since they form no 

5 

10 

part of the present invention they have been ... 
omitted. In the drawings where fastening means, 
such as bolts, nuts, rivets, etc., are omitted, it is 
to be assumed that the parts are welded or brazed 
together. 

Referring in detail to Figs. 
numeral f indicates the mattress; 2 the head, 
and 3 the foot of the bed; 4 represents the frame 
which carries the springs (not shown) of the 
bed; 5 represents angle irons which form the 
structural side members of the bed, and support 
for the spring structure, and which are welded 
to cross members. 5a to form a rectangular frame 
to tie the head 2 and foot 3 together. The usual 
conventional means (not shown) may be used in 
securing the head and foot to this frame. 
The lower structure of the bed is supported 

upon a rectangular frame of structural steel com 
prising the longitudinal angles 6, which are tied 
together by the cross members T. Casters 8 of 
usual form are mounted at the ends of the 
angles 6, and these are serviceable for moving 
the bed, whether it is in its upper or lower posi 
tion, since the head and foot of the bed do not 
reach the floor when the bed is in its lowered 
position. The weight of the bed, when it is in 
its lowered position, is supported upon four ver 
tical posts 9, which extend upwardly from the 
cross' angles 7 and are engaged by the cross an 
gles II. 

Each of the legs which support the bed com 
prises four-links, each of which is united to 
gether to form an effective toggle, and due to 
their peculiar construction these toggles afford 
the maximum stability for the bed, whether it is 
in the upper, lower, or an intermediate position. 
The upper links f2 are pivoted at the top by 

the pins 3 to vertical bearing plates i3a which 
are welded to the angles ff, and the lower toggle 
members 4 are similarly pivoted with pins 5 
and are hinged together at the junction point 
between the members 2 and 4 by the pins 7. 
The toggles are spaced apart by spacing blocks 
f6, which are held in place by pins 7 and the 
nuts 8 (see Fig. 2). The spacing blocks are 
provided with the holes f9, which accommodate 
bolts 2i to form a convenient and adjustable at 
tachment for the flexible cables 22 and 22a by 
Jmeans of yokes 23 and nuts 24. The cable ends 
are enlarged at the ends 44 to hold them in 
place. The upper toggle members 2 are pro 
vided with stops 26, which prevent the angles 
passing the center line when the bed is raised 
to its uppermost position. 
The coil Springs 29 perform the important 

function of urging the toggles to bend outwardly 
When the cables 22 and 22a are slackened to 
lower the bed. Without spring means to bias the 
toggles outwardly they would tend to rest on 
dead center When the bed is in its uppermost po 
sition and this would prevent the proper low 

1, 2, and 3, the 

4. 
Resting upon the shelf 32 is the motor 33 

which is back geared to a very slow Speed through 
worm gears encased in the housing 33. The slow 
speed shaft 35 of the motor is provided with 
pinion 36, which engages the gear 37, which in 
turn is keyed to the shaft 38. The shaft 38 is 
supported in bearings 39 carried by the plates 
4t, one of which is welded to each of the angles 
5. Four cams, 42, 42a, 43 and 43a, are keyed to 
the shaft 38. These cams are provided with 
peripheral grooves to guide the cables 22 and 22a. 
The general contour of the cams is best shown 

in Figs. 1 and 4, where it will be noted that When 
the bed is in its lowered position and ready to be 
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raised, the shaft 38 will turn in clockwise direc 
tion (Fig. 4). At this lowermost point the le 
verage exerted by the cams is very great to pro 
vide the maximum power against the toggles 
when maximum force is required; that is, When 
the toggles lie With an included angle of about 60 
degrees. . . As the shaft 38 continues to rotate 
and the toggles straighten the leverage of the 
cams diminishes as the load becomes lighter. 
The advantage of cams to perform this function 
rather than the use of simple cylindrical wind 
ing drums is obvious for the following reasons: 

For the sake of economy in construction, it is 
desirable to use as small a motor as possible, and 
the cam and toggle principle make it possible to 
use a much smaller motor than would other 
wise be required, because a small motor could 
not be used without a high degree of leverage 
When the included angle between the toggle 
members is most acute and the force required is 
greatest. Therefore, if simple cylindrical wind 
ing drums were used, the drums would of ne 
cessity have to be small and the time required 
to raise the bed would be very much longer. The 
cams tend to equalize the load on the motor and 
to speed up the operation. Another advantage 
of using cams is that they eliminate any prob 
lem of keeping the cables perfectly straight and 
in their desired operative position. 
The plate 32 which supports the motor is 

secured in position by the posts 45, which are 
welded to the angles 46 and 47. The plate 32 is 
further braced by the struts 48 which are welded 
to the angle 49. A pair of plates 5 are welded 
to the under side of plate 32 to form a bearing 
for the lever 52. This lever performs the very 
important function of preventing excessive end 
wise movement of the upper structure of the 
bed with relation to the base portion when the 
bed is raised or lowered. Lever 52 is pivotally 
secured between the upright posts 53 by the pin 
54, and is pivotally secured between the plates 
5f by the pin 55. In the normal use of a bed 
the bed surface is unevenly loaded with the 
greater Weight near the head end of the bed. 
This results in an uneven force on the cables 
22 and 22a and this unevenness would produce 
prohibitive endwise movement of the upper 
structure were it not for the lever 52. The 
uprights 53 are under considerable strain when 
the bed is being raised or lowered so that they 
are reinforced by a pair of angle braces 56, which 
are welded to the posts 53 and angles 6 in the 
manner indicated in Fig. 5. . . . . 
Up to this point it will be understood that the 

bed comprises an upper and lower structure piv 
otally supported upon four sets of toggles which 
Serve as legs for the bed, and that the height of 
the bed is adjusted by power means which 

ering of the bed when the cables were slackened. 75 straightens the toggles to a perpendicular posi 
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the starting winding by a difference in size or 
color of the wires. In the following description 
it is assumed that the wires connected with the 
running winding are black, and those that con 
nect with the starting winding red. With such 
an arrangement the direction of the motor may 
be changed by reversing the red wires, as will be 
understood from the following description. . . 
In Fig. 10 the power feed lines, which are as 

Sumed to connect with a source of alternating 
current are indicated by the numerals O and 
- , respectively. Wires f2 and 3 are assumed 
to be the black wires leading to the running wind 
ings of the motor, and wires 4 and 5 are as 
sumed to be the red wires leading to the starting 
windings of the motor. The switch indicated by 
the numeral 6 is for the purpose of shutting 
of the current leading to the motor for any pur 
poses whatever, and is especially for | use in the 
event it is desired to stop the movement of the bed 
in any intermediate position. This switch is in 
dicated by the same numeral. On the drawing of 
the bed. . 
A study of the diagram of Fig. 10 taken in con 

junction with Figs. 6 and 7 will make it clear that 
when the switch is thrown to the position shown 
in Fig. 7 the red Wire: 5 connects with the black 
wire 3 and with the power line, while the 
red wire 4 connects with the black wire 2 and 
the power line flo; when the switch is thrown 
toward the left black Wire f3 connects with red 
wire, 4 and with power line , while black 
wire f 2 connects with red wire 5 and With 
power line 0. In other words, the reversal of 
the Switch reverses the position of the red wires 
with respect to their associated black wires and 
this reverses the notor. - 
The operation of the switch is as follows: The 

rocker arms are actuated by the rod 67 to pull 
the Switch into closed position as shown in Fig. 
7, the Spring action of the latch 9f permits it to 
be depressed to engage pin f2 as soon as the 

8 
at all times is automatically locked in such a 
manner as to prevent it being thrown in the 
Wrong direction. This is important because if the 
Switch could be thrown in the 'up' direction 

O 

5 

20 

30 

35 

40 

pin enters the notch of the latch member. This 
makes contact with the motor as shown in the 
wiring diagram, the motor turns and the bed 
slowly raises to its full height. While the bed is 
raising, the shaft 38 turns slowly in clockwise 
direction until the finger if depresses the latch 
member 9 to the position shown in Fig. 8, at 
which point the pin f2 is disengaged by the 
latch and the bias spring 83 pulls the rocker arms 
to the vertical position 85a, the electrical circuit 
is opened and the movement of the bed stops. 
The latch 9 remains in this depressed position 
so long as the bed remains at its full height. As 
shown in Fig. 8, while the latch is thus depressed 
the stop 9? prevents the upright members 103 
from passing. This makes it impossible to throw 
the Switch in the direction of the latch 9, and 
produce further motion of the shaft in clockwise 
direction. The only direction in which the SWitch 
can now be moved is toward latch 9 a. As soon 
as the switch is thrown for pin 2 to engage the 
latch 9a, contacts are made on the left side of the 
switch, and immediately the shaft 38 begins to 
turn in a counter-clockwise direction, raising the 
finger f to permit the Spring 94 to return the 
latch 9 to horizontal position. - ?? 

It should be noted that after the finger lifts 
away from the latch 9 and it returns to its up 
per position, the stop 97 will no longer interfere 
with the movement of the arm 03; however, the 
Switch remains locked by latch 9 a. and pint 2 

45 

50 

55 

side boards is removed 
Working parts of the bed. 

after the bed had already been raised to its 
limit, damage would obviously occur. 

If the Switch f6 is opened to stop the bed in 
an intermediate position, such action does not in 
any Way effect the locking features of the switch 
6, Which resumes its normal functions when 
switch f 6 is again closed. * . . . . . 
The toggle construction of the legs affords rigidity to the bed while in its uppermost posi 

tion and while the cables 22 and 22a are taut. 
When the bed is in its lowered position the cables 
are Slackened to a slight extent and the weight 
of the bed rests upon the posts 9 to afford sta 
bility while the bed is in lowered position. The 
Working parts of the bed are concealed and pro 
tected by the side boards fo0, which not only 
give the bed a pleasing appearance but prevent 
any possibility of bed clothing from becoming en 
tangled with the moving parts. 

In the accompanying drawings, one of the 
to better illustrate the 

In the drawings the switch 6 is shown in a 
location adjacent the switch box6i, but in the 
practical application of my invention this switch 
may be located to suit the wishes of the user of 
the bed, and, if desired, may be located along 
Side of the knob 69. 

I claim: 
1. A bed comprising a mattress-supporting 

member and a base member in parallel relation 
With each other; a pair of toggles adjacent the 
head of Said bed and another pair of toggles ad 
Jacent the foot of said bed; pivotal means to con 
nect one end of each of said toggles with said 
mattress-supporting member, and pivotal means 
to connect the opposite ends of each of saidog. 
gles with said base member; means to limit end 
WSe m9vement of said mattress-supporting mem 
per With relation to said base member aro. 
titable shaft intermediate of the head and foot. 
Of Said bed; motor means to rotate said shaft; 
cables Secured to said toggles adjacent the junc 
tion points thereof; cams fixedly secured to said 
Shaft; means to secure said cables to said cams 
to exert a pulling force upon said cables to 
Straighten the toggles and elevate the mattresS 
Supporting member when the cams are rotated 
in a certain direction, and to pay Out Said cables 
indreyerse the action of said toggles to lower, 
the mattress-supporting structure when the cams 
are rotated in the opposite direction; means: to 

60 

65 

70. 

So that it cannot again be moved until finger 2: 
depresses, the latch 9 ta. Therefore the switch 75 

reverse the direction of rotation of said shaft and 
CaS. - . . . . . - 

2. A bed comprising a mattress-supporting 
structure; a base member adapted to sustain Said 
mattress-supporting structure in e parallel rela 
tion with said base; toggle members adjacent 
each of the four corners of said bed and adapted 
to serve as legs therefor; a cam shaft; a plurality 
of cams fixed to said shaft; motor means to drive 
Said shaft; cables secured to said toggles adja 
cent the junction points thereof; means to se 
Cure. Said cables to said cams to exert a pullingi 
force upon said cables to straighten the toggles 
and elevate the mattress-supporting structure 
When the cams are rotated in a certain direction 
and to pay out said cables and reverse the ac: 
tion of Said toggles to lower the mattress-sup 
porting structure when the cams are rotated in : 
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the opposite direction; each of said camshav 
ing its working surface graduated in distance 
from the axis thereof to provide maximum-lever 
age when the mattre 
its lowest level, and to gradually diminish in 
leverage as the mattress-supporting structure is 
elevated; means to reverse the direction of rota 

of said shaft and cams; . . . . . . . . . . . 
3. The structure asset forth in claim 2, in 'cluding a limit switch for controlling said motor 

means actuated by movable means driven by 
said power means in timed relation with the 
movement of said cams. 

4. A bed comprising mattress - Supporting 
means and a base member in parallel relation. 
with each other; a pair of toggles adjacent the 
head of Said bed and another pair of toggles adja 
cent the foot of said bed; pivotal means to con 
nect one end of each of said toggles, with said base, 
and pivotal means to connect the opposite ends 
of said toggles with said mattress-supporting 
means; means to limit:endwise movement of said 
mattress-supporting means with relation to said 
base member; a rotatable shaft intermediate of 
the head and foot of said bed; power means to 

upporting stirüctureis-at 
5 

0. 

10 
ture is in its lowermost position, and a diminish 
ing leverage as the mattress-supporting structure 
rises; Switch-actuating means mounted upon a 
moving part of said bed to travel in timed rela 
tion With said camito stop said motor When said 
mattress-supporting structure-reaches a prede 
termined position. . . . . . . . . . *?? 

7. A bed comprising a base member and a mat 
tress-supporting structure; toggles adjacent the 
ends of Said-bed to connect said base-member and 
mattress-Supporting structure; motor means to 
actuate said toggles to raise and lower the mat 
tress-supporting structure; connecting means to 
transmit the power of said motor means to said 
toggles, including a variable leverage mechanism 
which applies its maximümleverage to said tog 
gles when the angle of leverage of the toggles is 

20 

rotate said shaft; cable means to connect the 
junctions of said toggles with rotatable elements 
fixedly secured to said shaft; switch means to 
control said power means; manual means to close 
said Switch and automatic means for opening said : 
Switch; means connecting said automatic Switch 
Opening means in timed relation with the nove 
ment of Said power means and said mattress-Sup 
porting means to open said switch automatically 
when said mattress-supporting means reaches a 
pre-determined position; locking means to lock 
manual switch-closing means and prevent move 
ment thereof. While Said mattreSS-Supporting 
means is in an intermediate position. 

: 5. A bed comprising a mattress-supporting 
Structure; a base Imember adapted to carry said 
mattress-supporting structure; a pair of toggles 
adjacent each end of said bed, each of said toggles 
having a hinged joint near one extremity thereof 
connected to the mattress-Supporting structure . 
and a hinged joint adjacent the opposite end 
thereof connected to the base member; an electric 
motor carried by said mattress-supporting struc 
ture to be raised and lowered therewith; a trans 
verse shaft mounted in fixed relation to said mat 
tress-supporting structure and geared to said 
motor; cams fixedly mounted upon said shaft; a 
plurality of cables, each having one terminal fixed 
to one of Said cams and its opposite terminal 
fixed to one of Said toggles; each of said cams i 
having itS Working Surface graduated in distance 
from the axis thereof to impart a relatively slow 
rate of motion to its connected cable when the 
mattress-Supporting structure is in its lowermost 
position, and a gradually increasing rate as the 
mattress-Supporting structure rises; a Switch to 
control said motor; a switch-actuating lever 
mounted to move in timed relation with said shaft 
to Stop the action of Said notor as the mattress 
Supporting structure approaches its limit of 

50 

60 

6. A bed comprising a base member and a mat 
treSS-Supporting structure; a plurality of toggles 
to connect said base member and mattress-sup 
porting structure; a motor to straighten the tog 
gles to elevate the mattress-supporting struc 
ture; means to connect said motor with said tog 
gles including a cam to vary the leverage of power 

- application and provide maximum leverage to 
Said toggles when the mattress-Supporting struc 

at its minimum, and a gradually decreasingle 
Verage to Said toggles as the angle of leverage of 
the toggles increases; switch means to control the 
notor, including a limit switch to stop said motor 
When Said mattress-supporting structure reaches 
a predetermined position. : ??. "... " ??, : 

8. A bed comprising a base member and amat 
tress-Supporting structure; toggles adjacent the 
ends of said bed to connect said base member and 
mattress-supporting structure; a transverse shaft 
disposed upon the under side of said mattress 
Supporting structure; a motor to drive said shaft; 
Cable-Winding means upon said shaft; a cable to 
connect each toggle with Said cable-winding 
means to Straighten Said toggles and thereby ele 
vate Said mattreSS-Supporting structure; a manu 
ally controlled Switch to start said motor; means 
to lock Said Switch in operative position during 

- the upward or downward travel of said mattress 
Supporting structure; Switch-actuating means 
mounted to move in timed relation with said mat 
treSS-Supporting structure to stop said motor 
When the mattress-Supporting structure reaches a 
predetermined limit of travel. 

9. A bed comprising a mattress-supporting 
Structure; a base member adapted to carry said 
mattress-Supporting structure; a pair of toggles 
adjacent each end of Said bed, a pivotal joint near 
one extremity of each toggle to connect the toggle 
to the mattreSS-Supporting Structure, and a piv 
Otal joint adjacent the opposite end to connect 
the toggle to the base member; an electric motor 
mounted in fixed relation to said mattress-Sup 
porting structure to be raised and lowered there 
With; a transverse shaft mounted in fixed relation 
to said mattress-supporting structure and geared 
to said motor; cable-winding means mounted 
upon Said Shaft; a cable having one end fixed to 
each of Said toggles, and the opposite end fixed to 
Said cable-winding means to straighten said tog 
gles when said cable-winding means is rotated in 
a certain direction, and to pay out said cables and 
reverse the action of Said toggles when Said cable 
Winding means is rotated in the opposite direc 
tion; resilient means to force the bending of said 
toggles during the initial stage of lowering said 
mattress-Supporting Structure; a Switch to con 
trol Said motor; an adjustable Switch actuator 
mounted to move in timed relation with said 
cable-winding means to actuate said switch and 
Stop the action of Said motor when the mattress 
Supporting structure reaches a predetermined 

70 

75 

level. 
10. A bed comprising a mattress-supporting 

member and a base member in parallel relation 
With each other; a pair of toggles adjacent the 
head of said bed and another pair of toggles ad 
jacent the foot of Said bed; pivotal means to con 
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nect one end of each of said toggles with said 
mattress-Supporting member, and pivotal means 
to connect the opposite ends of each of said 
toggles with said base member; means to limit 
endwise movement of said mattress-supporting 
member with relation to said base member; a 
rotatable shaft intermediate of the head and 
foot of said bed; motors means to. rotate said 
shaft; cables secured to said toggles adjacent the 
junction points thereof; cable winding means 
fixedly secured to said shaft; means to secure said 
cables to said cable winding means to exert a 
pulling force upon said cables to straighten the 
toggles and elevate the mattress-supporting 
member when the cable winding means are 
rotated in a certain direction, and to pay out 
said cables and reverse the action of said toggles 
to lower the mattress-supporting structure when 
the cable winding means are rotated in the op 
posite direction; means to reverse the direction 
of rotation of said shaft and cable winding 
means. ?? = : " ." . 

11. A bed comprising a base member and a 
mattress-supporting structure; toggles adjacent 
the ends of said bed to connect said base mem 
ber and mattress-supporting structure; a trans 
verse shaft disposed upon the under side of said 

5 

5 

12 
mattreSS-Supporting structure; a motor to drive 
said shaft; cable-winding means upon said shaft; 
a cable to connect each toggle with said cable 
winding means to straighten said toggles and 
thereby elevate Said mattress-supporting struc 
ture; a manually controlled switch to start said 
motor; switch-actuating means mounted to move 
in timed relation with Said mattress-supporting 
Structure to stop Said motor when the mattress 
Supporting structure reaches a predetermined 
limit of travel. 
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