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The present invention relates to hospital beds
and more particularly to a motor operated hos-
pital bed. :

Hospital beds in use at the present time gen-
erally comprise upright head and foot end mem-
bers connected by side members upon which is
mounted & spring that is hinged at suitable points
so that it may be adjusted in height to support
the back and legs of a person. The back and leg
supports are adjustable” in height by manually
operable cranks. The cranks are in most cases
located adjacent the foot ends of the beds and
in some cases at the side of a bed. Hospitals
and institutions generally prefer to have the
cranks located at the foot ends of the beds so
that in a ward nurses or attendants may adjust
the heights of all the beds from a central aisle.
In neither of these types of bed is a bedridden
patient able himself to adjust the positions of
the back and leg supports; he must wait until
an attendany is available to adjust the height of
the supports by means of the cranks. This is at
times very trying on both the patient and an at-
tendant for the patient is uncomfortable and the
attendant may be occupied with tasks which are
at the moment more important than adjusting
a bed. i

It a patient is confined to his home, the diffi-
culties may be increased in the event he is left
alone in the house for any length of time. In
this event there is no one to adjust the bed and
for & patient to get out of bed and attempt it
may aggravate his filness or injury. -

The present invention aims to overcome the
above and other objections by providing a new
and improved means for adjusting the positions
of the back or leg supports of a hospital bed
which may be easily operated by a patient with-
out getting out of bed. The invention further
contemplates the provision of hospital bed op-
erating means which may be easily and inexpen-
sively manufactured and installed in new hospi-
tal beds or in those already in use.

An object of the present invention is to pro-
vide & new and improved hospital bed.

Another object of the invention is to provide
a new and improved hospital bed adapted to be
operated by a patient without getting out of bed.

Another object of the invention is to provide
& motor operated hospital bed which is inexpen-
sive to manufacture.

Another object of the inveniion is to provide
a motor operated unit for hospital beds which
may be easily and rapidly installed into hospital
beds during the manufacture thereof.
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A turther object of the invention is to provide
a motor operated unit for hospital beds which
may be easily installed into existing manually op-
erated beds.

Other and further objects of the invention
will be obvious upon an understanding of the
illustrative embodiment about to be described, or.
will be indicated in the appended claims, and
various advantages not referred to herein will
occur to one skilled in the art upon employment

* pf the invention in practice.

15.

20

25

80

35

40

45

50

A preferred embodiment of the inveniion has
been chosen for purposes of illustration and de-
scription and is shown in the accompanying
drawings, forming a part of the specification,
wherein :

Fig. 1 shows a side elevational view of & hospi-
tal bed embodying the present invention;

Fig. 2 is a fragmentary top plan view showing
a preferred embodiment of the present inven-
tion;

Fig. 3 is a sectional view taken along the line
33 of Fig. 2;

Fig. 4 is an elevational view showing the pre-
ferred embodiment of the present invention;

Pig. 5 is an elevational view showing a modi-
fied form of the present invention; and

Fig. 6 illustrates a preferred form of wiring
diagram for the motor operated hospital bed
shown in the préferred figures.

Referring again to the drawings, and more
particularly to Figs. 1 and 2 thereof, there is
shown a hospital bed having head and foot mem-
bers | and 2 and side members 4 and 5. A back
support T is pivotally secured adjacent one end
8 thereof to & flange 10 on the side member so
that it may swing about the pivot point 8. A
bell crank i pivotally secured at I3 to s suit-
able bracket or cross rod has one end (4 thereof
connected with the back support 7 and its other
end 16 connected with an operating rod 17. The
leg support comprises separate sections {9 and
20 each pivotally secured together at adjoining
ends 22 thereof, the section {3 being movable
about its lower pivoted end 23 by a second oper-
ating rod 25 through a bell crank 26 which is
pivotally secured intermediate its ends fo a
bracket or cross rod 28. The free end of the leg
supporting section 20 is preferably provided with
rollers 29 at each side thereof which ride on the
side members 4 and § of the bed during move-
ment of the leg support. An electric motor 3{
mounted on the bed frame adjacent the foot of
the bed is adapted to actuate the operating rods
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{T and 25 to raise and lower the back or leg sup-
orts. )
P The motor 3! which actuates the operating
rods 17 and 25 to move the back and leg supports
is preferably mounted, together with the means
for operatively connecting it with the operating
rods, on s base member 32, Preferably the mo-
tor is of the three wire, reversible type. The
base member 32, together with the motor 3 and
the means for connecting it so as to move the
back and leg supports, forms a single compact
unit which may be manufactured and supplied
to hospital bed manufacturers as a complete
unit ready for installation. The motor 3{ is
‘connected with the operating rod {1 for n}ovmg
the back support T through suitable speed re-
ducing means such as gear box 34, rotatable
shaff 35, a clutch member mounted on the shaft
35 comprising cooperating clutch sections 31
and 38, fixed and movable, respectively, sprocket
40, drive chain or belt 41, and s sprocket 43
mounted on an extension 44 of the operating rod
{1. The clutch member 38, and sprocket 40
may be formed from a single piece of material
or may be built up into a unit from separate
. parts to form g unitary member. In Fig. 2 the
cooperating clutch faces 37 and 38 are shown out
of engagement with each other so that operation
of the motor 3{ will be ineffective to rotate the
operating rod (1. The cooperating clutch sec--
tions 37 and 38 may be moved into and out of
engagement with each other by means of g yoke
member 46 which fits into an annular groove 47
formed on or carried by the unitary member
which carries the clutch member 38 and the
Sprocket 40. The clutch member 37 is fixed to
the shaft by a pin or key not shown. The shaft
35 connected with the gear box or speed reducing
means 34 is fixed in position with respect to its
longitudinal axis but is rotated by the motor 31
through the gear box 34. The unitary member
which carries the clutch members 38 and sprocket
40 is free to move longitudinally along the shaft
35 and is also free to rotate about the shaft until
it engages the other clutch section 31. When the
clutch sections 37 and 38 are in engagement, the
sprocket 40 will be rotated to thus move the chain
or belt 41 and rotate the sprocket 43. Turning
the sprocket 43 rotates the operating rod ex-
tension 44 and the screw member 3§ which is’
connected therewith by a universal joint 49. Ro-
tation of the screw member 36 raises and lowers
the back support 7. The universal joint 49 per-
mits the operating rod 17 to move freely and
change its angle while moving the back support
1. The operating rod extension 44 preferably ex-
tends to a point adjacent the foot end of the
bed and is provided with a squared end or other
means 45 adapted to receive a crank for raising
and lowering the back support in an emergency,
Such an emergency might be caused by tem-
porary failure of the power supply for the motor
31. :

The operating rod 25 for moving the leg sup-
port is connected with the motor 31 through the
gear box 34, rolatable shaft 35, clutch members
50 and §2, fixed and movable, respectively,
sprocket §3, chain or belt 55 and sprocket 56,
axle 57, sprocket 58, chain or belt 60 and sprocket
§9. A universal joint 24 is preferably provided
for the screw member which moves the leg sup- -
port, so that the operating rod 25 is free to move
and change its angle when moving the leg sup-
port. Also, the shaft for the sprocket 53 may
have a squared end 27 for receiving a crank so -
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as to operate the leg support in an emergency.
When the clutch sections 50 and 52 are in en-
gagement, the operating rod 25 will be effective
to move the leg support and when these clutch
sections are out of ‘engagement, the motor 31
will be ineffective to move the leg support. The
bushing or unitary member 81 which carries the
clutch section 52 and sprocket 53 is preferably

. brovided with an annular groove 61 for receiving

. members at one side of
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- through the operating

8 yoke member 46a. The clutch section 52 and
sprocket §3 are movable longitudinally on the
shaft and free to rotate about it until the clutch
member 50 is engaged. Movement of the yoke
axially of the shaft 35 is effective to move the
clutch sections 50 and 52 Into and out of en-
gagement. , The clutch section 50 is fixed to the
shaft 35 by a key or a-pin not shown, Prefer-
ably the yoke members 4§ and 46a are connected
together adjacent their ends by a rod or bar 62
(Fig. 3) so that when either pair of the clutch
the motor are in eéngage-
ment the other pair of clutch sections will neces-
sarily be out of engagement. In this way the.
motor 31 is effective to move only one of the
supporting parts of the hospital bed at g time,
The connecting bar 62 of the yoke members is in
turn connected with operating means adapted to
be moved by a patient, as will be described here-
inafter.

It will be noted that the sprockets 40 and 43
which move the back support 7 through the op-
erating rod 171 are shown as directly connected
by the chain or belt 41 and that the sprockets §3
and 59 which move the leg supports 19 and 20
rod 25 are shown connect-
ed through idler sprockels 56 and 58 and two
belts or-chains 55 and 60. The idler sprockets
§6 and 58 are shown to bring out a construction
which may be utilized to operate the rod 25 in
the event that obstructions prevent the placing
of the large sprocket 56 directly upon the oper-
ating rod 25. The idler sprockets 56 and 58
may be omitted where desired and the sprocket -
53 directly connected with the sprocket 59 on the

5 operating rod 25.

‘When current is supplied to the motor 3{ from
a suitable power source, by closing the “up” side
of a switch S, the motor will rotate in one direc-
tion and may be selectively connected with either
the back or leg supports to raise them. When it
is desired to lower the back and leg supports the
current through the motor 81 is reversed by mov-
ing tue switch S to the “down” position. The
motor. 31 will then rotate in an opposite 'direc-
tion and the yokes may be moved to selectively
engage the clutch faces for lowering either the
back or leg supports. The switch S is preferably
atached to a drop cord so that it may be placed
in any convenient position for operation by a
patient. Any suitable type of switch may be
utilized. ‘The operation of the switch S and the
motor 31 will be more fully brought out in con-
nection with the description of the wiring dia-
gram illustrated in Fig, 6.

The yokes 46 and 46a for moving the clutches
which connect either the back or leg supports
with the motor 31 to raise or lower them, are con-
nected with a hand lever 65, preferably located
adjacent the head end of the bed so that it is
within easy reach of g patient. The yokes and
hand lever may be conrected by a lever 61, piv-
otally secured intermediate its ends to a mount-
ing post 68, and a rod 70. The hand lever 63§ is
secured Intermediate its ends to a pivot T on the
bed frame. Moving the hand lever §5 about the



2,340,701

pivot Tl pushes or pulls the rod 70, depending
upon the direction the hand lever 66 is moved.
This is operative to swing the connecting lever
§1 ahout the mounting post 68 and selectively
connect either the clutch for moving the back
support or the clutch for moving the leg support.
The free end 13 of the connecting lever 61 Is
attached to the toggle or arm of & double-throw,
three-pole switch 74 mounted on or adjacent to
the motor 31.

The switch T4 is operative to connect into the
motor circuit suitable limit switches which are
-adapted to prevent excessive upward and down-
ward movement of the back and leg supports.
For example, when the yokes are moved to con-
nect the clutch members 31 and 38 with the
motor 31 to operate the back support T, the con-

10
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extreme upper position the projection 16 thereon
moves into contact with the limit switch L2 and
interrupts the circuit to the motor. This will
stop the operation of the motor and the back
support will come to rest in its uppermost posi-
tion.

When it is desired to move the back support
downwardly the syitch S will be moved to the left
to close the “down” contact. In this relation
current will pass through the incoming power
{14, through the switch member 82, line 84, line
95, limit switch L{, lines 86 and 97 to contact 88.

. Contacts 98 and 100 will be connected since the
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tacts of the switch 14 are simultaneously. con-

nected so as to put into the motor circuit the
limit switches L1 and 12 (Fig. 6). When the
back rest has reached an extreme upper position it
is desirable that the motor circuit be automatical-
1y interrupted to stop the operation of the motor
3{; the limit switch L2 performs this function.
A similar feature is desirable when the head
rest reaches an extreme lower position; the limit
switch Lt performs this function.
 end of the back rest T is preferably provided with
a projection or extension 16 which is adapted
to move into contact with and operate the limit
switches LI and L2 for cutting off the motor 31.
Limit switches L3 and 14 are adapted to be simi-
1arly operated by a projection 18 on the leg sup-
porting member 19, to stop the operation of the
motor 31 when the leg support reaches an ex-
treme upper or lower position. .

In Fig. 5 there is illustrated a modified form
of the invention which utilizes gears and con-
necting shafts instead of sprockets as the con-
ne:ting means between the motor 31 and operat-
ing rods IT and 25. The clutches, yokes, and
other mechanism are constructed and operate
similarly to the preferred embodiment. For ex-
ample, in the modified form of the invention, the
sprocket 53 is replaced by a bevel gear 19 that
meshes with a bevel gear 80 mounted on a con-
necting rod 82. The other end of the connect-
ing rod 82 is preferably provided with a bevel
gear (not shown) similar to the gear 80 and
meshes another bevel gear (not shown) mounted
on the shaft which turns the operating rod 25.
Movement of the yoke 46b along the squared
surface 8{ of the shaft 35b engages or disen-
gages the clutch members $0b to §2b similarly to
the preferred embodiment.

Fig. 6 illustrates a form of wiring diagram that
may be used with the present invention. It will
first be assumed that the switch S is moved to
the right to close the “up” contact, and also that
the switch 74 on the motor 31 has been set in
position by means of the hand lever 65, to move
the back support. Current from a power line
{14 will pass through the switch member S2,
line 83, limit switch L2 and line 84 to the con-
tact 86 of the three-pole double-throw switch
14. The contacts 86 and 81 of the switch T4 will
be connected since the hand lever 65 mounted
adjacent the end of the bed has been operated by
a patient to connect the motor circuit for moving
the back support. From the contact 87 current
will pass through line 88 to the motor 3{. From
the motor 31 current will pass out-through line
89, conductor 90 and line 81 to the returning
power line 93. As the back support 1 reaches an
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switch 14 on the motor has been actuated by the
operating arm 65 and connecting lever 67 so as.
to move the head support. The current will
therefore pass from the contact 98 to the con-
tact 100, through line 101 to the motor 31. From
the motor 31 current will pass to the returning
power line 93 through lines 89, 80 and 91. As the
back support reaches its extreme lower position
the projection 16 at the lower end thereof will
move into contact with the limit switch L! to
interrupt the circuit and stop the operation of
motor 3. - ' ’

The back rest T may be stopped at any desired
position intermediate its extreme upper and low-
ér positions by moving the switch S to the cen-
tral position shown in Fig. 6.

When the hand lever 65 is moved by a patient
to connect the motor with the leg support so as
to raise and lower it, the operating will be as
follows. Assume that the.switch S is moved to
the right to close the “up” contact and connect
the circuit for moving the leg support upwardly.
In this relation current will pass from the in-
coming power line | {4 through the switch mem-
ber S2, line #102, limit switch L4 and line 104 to
the contact 106. The contacts {06 and 87 will be
connected since the hand lever 65 has been oper-
ated so as to move the contacts of the switch T4
into position to move the leg support. Current
will therefore pass from the contact 106 to the
contact 81, through lines 88 and 89, conductor
80 and line 91 to the returning power line 83.
As the leg support reaches an extreme upper
position the projection 78 thereon will move into
contact with the limit switch L4 to interrupt the
circuit and stop the motor 3i.

When the switch S is moved to the left to close

‘the “down” contact current will pass from the

incoming power line ({4 through the switch
member S2, line 94, line 108, limit switch L3 and
line #09 to the contact §10. The contacts 110
and 108 will be connected since the switch 14
on the motor is in position to operate the leg sup-
port. Current will therefore pass from the con~
tact 110 to the contact 108, through line 101, the
motor 31, and lines 89, 80 and 9{ to the returning
power line. As the leg support reaches an ex-
treme lower position the projection 18 thereon
will move into contact with the limit switch L3
to interrupt the circuit and stop the motor.
Moving the switch S to the central position
shown in Fig. 6 is effective to stop the motor 34
and the leg support at any position intermediate
the extreme upper and lower positions. -

It is believed that the operation of the device
will be clear from the foregoing description and
that a further detailed description of the opera-
tion would be superfluous.

It will be seen that the present invention pro-
vides a new and improved motor operated hos-
pital bed that is relatively simple in construc-
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tion and operation. The motor, speed reducing
means, clutches, controlling lever arm and idler
sprockets may all be mounted on a single sepa-
rate base member, and the base member in-
stalled with these parts as a unit. The unit may
be réadily installed in hospital beds during the
manufacture thereof or may be easily installed
in existing hospital beds to convert them to motor
operation. The device is a boon to all users of
hospital beds for with it the back and leg sup-
ports may be operated by a patient himself with-
out getting out of bed. )

As various changes may be made in the form,
construction and arrangement of the parts here-
in without departing from the spirit and scope
of the invention and without sacrificing any of
its advantages, it is to be understood that all
matter herein is to beé interpreted as {llustrative
and not in & limiting sense.

Having thus described my invention, I claim:
1. A compact unit for installation on commer-

cial hospital beds which have a shaft for rais-
ing and lowering the foot of the bed and a sec-
ond shaft for raising and lowering the head of
the bed, in combination, a member adapted to
extend transversely of the hospital bed and
adapted to be attached to the sides thereof, &
shaft mounted on said member, & device on said
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third-mentioned shaft adapted to be connected .

th operate the shaft for raising and lowering the
foot of the bed, a second device on said third-
mentioned shaft adapted to be connected to op-
erate said shaft for raising and lowering the
head of the bed, a reversible motor mounted on
said transversely extending member, means in-
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cluding & member adapted to extend to a posi-

tion adjacent the head of the bed for selectively

connecting sald motor to either of said devices,

an electric cable adapted to extend to the head

of the bed, and switch means at the end of the

:fbl'e for operating said motor in either direc-
on.

2. A compact unit for installation on com-
mercial hospital beds which have a shaft for rais-
ing and lowering the foot of the bed and another
shaft for raising and lowering the head of the
bed, in combination,. s member adapted to be
secured to & hospital bed, a shaft mounted on
said member, a device on said third-mentioned
shaft adapted to be connected to operate the,
shaft for raising and lowering the foot of the'
bed, a second device on said third-mentioned
shaft adapted to be connected to operate the
shaft for raising and lowering the head of the
bed, a reversible motor mounted on said above-
mentioned member, means including a member
adapted to extend to a position adjacent the
head of the bed for selectively connecting said
motar to either of said devices, electric connec-
tions gdapted to extend to the head of the bed,
switch means at the head of the bed in said.
electric connections for operating said motor
in either direction, and switches effective upon
the motor circuit adapted to be mounted on the
bed and to be responsive to the position of the
foot and the head of the bed to stop the motor
when either the foot or the head of the bed has
reached a predetermined upper or lower position.

JOHN W. BUTTIKOFER.



-

. , SERTIFICATE OF CORRECTION. '
Patent No. 2,349,701. , May 23, 194k,
JOHN W. BUTTIKOFER.

It is hereby cor_tiﬂed that error sppears in the aoove mumbered patent

" requiring correction as follows: In the'hédding to the drawings, name of

inventor, for “J. W. BUTTIKOFER ET AL" read --J.W.BUTTIKOFER--; and that

the said Letteras Patent should be read with thls correction therein that

the seme may conform to the record of the case in the Patent- Office.
Signed and sealed this 25th day of July, A. D. 19kl

Leslie Frazer
{Seal) Acting Commissioner of Patents.



