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1

This invention relates to hospital beds, and
more particularly to an auxiliary driving unit that
may be associated with a conventional hospital
bed for enabling a bedded patient to operate the
maittress or bed elevating means.

An object of the invention is to provide simple,
yet highly effective, means for enabling a bedded
patient to actuate the mattress elevating mecha-
nism of a conventional hospital bed which will
not impair or affect the operating characteristics
of the conventional attendant-actuated crank-
mechanism at the foot of such beds. )

Another object of the invention is to provide an
inexpensive auxiliary driving unit which may be
simply and quickly associated with the axially
shiftable actuator link of a conventional hospital
bed for thereby selectively converting the bed
from attendant to patient or attendant operation.

A further object of the invention is to provide
an auxiliary drive unit for the axially shiftable
actuator link of the bed elevating mechanism of
a conventional hospital bed which will move with
the said link and the patient as the patient actu-
ates the driving unit, whereby the device will

always be conveniently located for patient opera- «

tion.

Still a further object of the invention is to pro-
vide an auxiliary driving unit having the here-
inabove described characteristics which unit may
be easily rendered inoperative for patient opera-
tion by the hospital authorities.

These and other objects are attained by the
means deseribed herein and as disclosed in the
accompanying drawings, in which:

Fig. 1 is a partial side elevation, partly in see-
tion, of a typical hospital bed provided with my
auxiliary drive unit;

Fig. 2 is a sectional view taken on line 2—2

of Pig. 1;

Fig. 3 is a sectional view taken on line 3—-3
of Fig. 1;

Fig. 4 is a sectional view taken on line 4-—4
of Fig. 3;

Fig. 5 is a view similar to Fig. 3 showing a modi-
fied form of construction, and

Fig. 6 is a side elevation, partly in section, show-
ing my auxiliary driving unit provided with elec-
tric, instead of manual, driving means.

With particular reference now to Fig. 1, the
numerals {0 denote the side bed rails, the opposite
ends of which are secured to and carried by suit-
able brackets 12 which are in turn carried hy
a pair of laterally spaced end elements 4, only
the right one being illustrated. End rails 1§
spanningly engage and interconnect opposite ends
of the side rails.
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Plates 20 suitably secured to and carried by
side rails {0 are provided for pivotally mounting
as at 17 and 19 the ends of a pair of hinged
bed or mattress elevating frame portions 22 and
24, wherein portion 22 comprises the upper or
head elevating frame of the bed and portion 24
comprises the lower or foot elevating portion of
the bed.

For the purpose of this invention the actuating
mechanism for only the head portion of the bed
will be considered, it being understood that the
actuating mechanism for the foot portion is simi-
lar.

The conventional, endwise or axially shiftable

5 actuator link 38 is pivotally connected as at 2i

to arm 32 of the mattress elevating member 33,
one end of which is pivoted at 3% to side rail 0.
The other end of member 33, not illustrated, en-
gages frame 22 whereby clockwise movement of
33 results in elevation of the head elevating
frame 22.

Axial or endwise movement may be imparted
to actuator link 38 by means of a lead screw 34
suitably mounted for rotary motion while fixed
against endwise movement. The lead screw may
be actuated from the foot of the bed by means
of a crank 36 which, when elevated to dispose
vortion 38 in axial alignment with screw 34, may
be rotated for turning the lead screw.

A nut denoted generally by the numeral 49 is
fixably secured and carried by the actuator link
29, it being noted that the lead screw threadably
engages this nut whereby relative rotary mo-
tion between the lead serew and nut will result
in axial movement of link 30.

It should be understood that the present in-
vention is neither directed to nor concerned with
the particular structural details of the herein-
above described bhed elevating mechanism which
Is merely illustrative of certain old and well
known parts of conventional hospital beds.

The invention is specifically directed to the
auxiliary driving unit denoted generally by’ the
numeral 8, Fig. 1. This unit comprises, gen-
erally speaking, a pair of end members %2 and
84 in endwise spaced axisl alienment which in-
terconnect adjacent ends of the outer portion
364 and the inner portion 388 of link 38. The
end members 52 and 54 are rotatably intercon-
nected by means of a shaft 58 which likewise
secures the end members against relative end-
wise axial movement, Fig. 2.

In the preferred embodiment of the invention
a bracket B8 is secured to and carried by end

~ member 84 to which it may be securably though

[l
524

releasahly fastened by means of the set.screws §9.
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A worm wheel 62 is secured to and carried by
shaft 56 for rotation therewith.

End member 52 and shaft 86 are fixedly se-
cured to one another and to the outer portion of
the actuator link denoted by the numeral I5A
such as by means of a rivet, bolt or the like 84,
whereby these parts will be fixed against relative
movement. The other end member 54 is fixedly
secured to the inner portion of the actuator link
denoted by the numeral 308 such as by means
of a rivet, bolt, or the like 66.

Suitable means such as a bearing 68 is secured
to and carried by that end of shaft §& remote
from end member 52 in abutment with internal
collar §8 formed integral with end member 5& for
thereby maintaining the two end members in
axial alisnment, for relative rotation, but against
relative endwise axial movement.

A worm 18 is rotatably secursd between posses
56 of bracket §2, said worm engaging worm wheel
§2. In the preferred embodiment of the inven-
tion worm I8 is provided with a throush axial,
non-circular bore 72, note Figs. 2 and 4, for slid-
ably receiving the elongated complementary
shank 83 of a manually operable erank 8§2.

From the foregoing it will be noted that rota-
tion of worm 10 will drive worm wheel 62 for
effecting relative rotation of the outer portion of
38A of the actuator link between the unit and
lead screw 34 for thereby effecting axial move-
ment of the composite actuator link. Rotary
motion of outer portion 30A will not be imparted
to inner portion 36B by reason of the thrust
bearing errangement illustrated in Fig. 2 be-
tween shaft 56 and end member 54.
rotary motion of crank 3¢ will not cause rotation
of shaft 28A due to the seli-locking action of the
worm wheel 82 and the worm 0.

If desired, my auxiliary driving unit may be
provided as new equipment. However, the device
may be quickly and simply attached to any exist-
ing hospital bed by merely severing the standard
actuator link 368 into aligned portions 39A and
3068 for permitting the unit to be inserted there-
between, it being noted that the unit serves 1o
interconnect the adjacent ends of portions 38A
and 368 in the manner illustrated in Fig. 2.

With particular reference now to Fig. 5, it will
be noted that I have provided an auxiliary
bracket 86 which may be bolted as at 82 to sup-
port 38. A sleeve 84 may be provided on the free
outer end of bracket 80, said sleeve housing a
shaft 86 which is provided with a through, non-
cireular bore for slidably receiving shank &8 of
the crank mechanism. A bevel gear 88 is se-
cured in driven relationship to shaft 98, and a
second bevel wheel {88 secured to and carried by
shaft {82 which extends through and in driving
relationship with worm 78 meshes with gear 28.

The primary distinction between the structure
illustrated in Figs. 3 and 5 is that in ¥Fig. 3 the
lower end of the elongated shaft 83 of the ¢rank
extends under the bed so that the upper end will
extend upwardly and outwardly, at an inclina-
tion to the bed. In Fig. 5 the elongated shaft 88
will, of course, extend in a vertical manner pro-
jecting upwardly beside the bed, thereby dispos-
ing the crank somewhat closer to the side of the
bed.

In Fig. 6 I have illustrated electrically driven
means for actuating worm 78 in the form of a
motor 119 suitably secured by a bracket 1i2 to
actuator lever portion 30B. An electrical circuit
to the motor may he completed by any suitable
switching control means, not illustrated, conven-

However,
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iently located for manipulation by the patient.

Suitable limit switches 1i4 and {18 may be
provided on link portion 38A whereby to engage
stop member 118 secured to and carried by arm
{20 which is in turn fastened relative to the
bottom of the bed.

With reference now to Fig. 1, it will be noted
that the right end of the outer portion 38A of
the actuator link is adapted to slidably or tele-
scopically be received within housing shaft 136
which is pivotally secured as at 13% to bracket
i2, thereby permitting the entire actuator link
agsembly to move in a vertical plane incident to
its axial or endwise movement which, in turn,
moves member $3 about pivotal connection 38.
When the crank 35 is in the lowered position it
fits into the notch 130A formed in adjacent end
of the housing shaft 130 and is thus prevented
from having movement to turn the screw in either
direction and this also prevents turning of the
screw itself.

From the foregoing it will be noted that I have
thus provided simple yet highly effective means
for enabling s bedded patient to actuate the bed
elevating mechanism. It will be further noted
that these means do not in any way lessen the
effectiveness or operating characteristics of the
attendant-operable crank 6. In those instances
wherein the hospital authorities do not desire for
the patient to sctuate the bed elevating mecha-
nism, the entire crank assembly may be with-
drawn from the unit to which it may e later
appiied without requiring the use of tools. Or,
the crank unit may be shifted downwardly en-
tirely out of the patient’s reach, in which event
arm 81 of the crank may hbe received within
slotted portion 113 of a plate {08 secured to
pbracket 58 as at {11, see Figs. 3 and 4.

It should be understood that various changes
and modifications may be made, within the scope
of the appended claims, without departing from
the spirit of the invention.

What is claimed is:

1. An auxiliary driving unit for the axially
shiftable actuator link of the bed elevating mech-
anism of a hospital bed of the type which includes
a lead screw rotatably mounted against endwise
movement and threadsbly engaging a nut secured
to the actuator link whereby relative rotary mo-
tion hetween the lead screw and nut will provide
axial movement of said link, said unit comprising
a pair of end members in endwise spaced axial
alignment, means rotatably interconnecting said
end members against relative endwise axial
movement, means secured to, carried by and dis-
posed ‘between adjacent ends of said end mem-
bers for rotating one of said end members rela-
tive to the other, said end members heing attach-
able to and adapied to. interconnect adjacent
portions of an actuator link between its ends,
whereby that portion of the actuator link between
the unit and the lead screw is rotatable relative
to szid lead screw and to the other portion of the
actuator link for imparting axial movement io
the link.

2. An auxiliary driving unit for the axially
shiftable actuator link of the bed elevating mech-
anism of a hospital bed of the type which includas
s lead screw rotatably mounted against endwise
movement and threadably engageable with a nut
fixed relative to the actuator link whereby rela-
tive rotary motion between the lead screw and
nut results in axial movement of sald link, said
unit comprising first and second end members in
endwise spaced axial alignment, a shaft rotatably
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interconnecting said end members against: rela-
tive endwise axzial movement, said’ shaft: being
fixed to the first end member for rotation there-
with, a gear between and in axial alignment with

said end members, said gear fixedly secured to

and carried by the shaft, gear driving means
secured to and carried by the second end mem-
ber for rotating the shaft and the first end mem-
ber relative to the second end member, means for
securing the end members of the unit to adjacent
portions of the actuator link hetween ends
thereof, whereby that portion of the actuator link
between the unit and lead scerew is rotatable rela-
tive to said lead screw and to the other portion
of the actuator link for imparting: axial move-
ment to the link, and means for actuating the
gear driving means.

3. An auxiliary driving unit for the axially
shiftable hollow, tubulsr; actuater-link of the
bed elevating mechanism of a hospital bed of the
type which includes a lead screw rotatably
mounted against endwise movement and in
threadable engagement with a nut fixed relative
to the actuator link whereby relative rotary mo-
tion between the lead screw and nut results in
axial movement of said link, said unit compris-
ing a pair of end members in endwise spaced
axial alignment dimensioned %o be received one
each within adjacent ends of said tubular link,
a shaft rotatably interconnecting said end mem-
bers against relative endwise axial movement, a
gear between adjacent ends of and in axisal align-
ment with said end members, said gear secured
1o and carried by said shaft, a bracket secured
to and carried by one of said end members, a2
second gear secured to and carried by said
bracket and in driving relationship with the
first gear, means fixedly connecting the shaft
and the other of said end members to a portion
of the actuator link adjacent the lead screw,
means for fixedly securing said first end mem-
ber to a portion of the actuator link remote from
the lead screw wherein said unit is adapted to
interconnect adiacent portions of the actuator
link between its ends, and means for rotating
the second gear for actuating said auxiliary driv-
ing unit.

4. An auxiliary driving unit as-defined:in and
by claim 3 wherein the first and seecond gears
comprise a-worm wheel and wormn, respectively.

-5, An auxiliary driving unit as defined in and
“by- claim. 3 wherein the means for rotating the
second gear comprises 2 patient operable: erank
which includes an elongated shank portion in
driving engagement with said second gear.

6. An auxiliary driving unit as defined in and
by claim 2 wherein the first: and second gears
comprise & worin wheel and worm, respectively,
and wherein the worm is provided with an axial,
through, noncircular beore, and wherein the
means for rotating the worm comprises a patient
manually operakle crank having an elongated
shank portion complementary to and slidably re-
ceivable in the bore of the worm.

7. An auxiliary driving unit for the axially
shiftable actuator link of the bed elevating
mechanism of 2 hospital bed of the type which
includes & rotatable lead screw threadably en-
gageable with means fixed relative to the actua-
tor link whereby relative rotary motion between
the lead screw and link results in axial move-
ment of said link, and means for rotating the
lead screw from an end of the bed; said unit
comprising a first and a second end member in
spaced, endwise axial alignment, a shaft extend-
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ing axially through and. rotatably interconnect-
ing said end members against relative endwise
axial movement, said shaft being fixed to the
first end member for rotation therewith, a worm
gear secured to and carried by said shaft at a
location between the end members, a bracket se-
cured to and carried by the second end member,
a worm retatably secured to and carried by the
bracket in driving relationship with said worm
gear for rotating the shaft and the first end
member relative to the second end member,
means for securing the end members to adjacent
portions of the actuator link hetween its ends,
means operable by a patient in the bed for rotat-
ing said worm whereby that portion of the ac-
tuator link between the unit and lead screw is
rotatable relative to said lead screw, to the other
end of the unit and to the other portion of the
actnator link for impsavting axial movement to
the link, and wherein thea association of said aux~
iliary driving unit with the actuator link dees
not impair the operating characteristics of the
lead screw.

8. In combination with a hospital bed having
a mattress elevating member, a tubular two-sec-
tion operator link operatively connected with
the mattress elevating member, & nut in and
fixed against axial movement with one section of
said link, a rotatable actusting screw extending
into the said section of said link through an end
thereof and threaded through said nut, an aux-
illary patisnt operable unit interposed interme-
diate the length of the tubular link between the
sections theveof, said unit comprising a shaft
axially aligned with the link and having one end
porticn rigidly secured in the section of the
link in which the nut is mounted and its other
end portion rctatably mounted in the other sec-
tion of the link and held against axisl move-
ment therein, a gear rigidly carried by said shaft
between the adjacent ends of said sections of the
said link, a bracket rigidly connected with the
second mentioned section of the link, a gear ro-
tatably carried by said bracket and meshing
with the gear carried by said shaft, a crank for
turning the second mentioned gear operatively
connected therewith and extending upwardly
and provided with a handle disposed in position
to ke grasped by a patient occupying the bed, the
crank when turned serving to rotate the gears
and the shaft to effect rotation of the first men-
tioned link section carrying the nut and thereby
shift the link longitudinally, and means for se-
lectively preventing rotatisn of the screw.

9. In combination with a hospital bed having
a- mattress elevating member, a tubular two-
section operator link having one end operatively
connected with said elevating member, a nut in
one section of said link fixed against axial move-
ment therein, a rotatable actuating screw ex-
tending into the said section of said link through
an end thereof and threaded through said nut,
means for selectively preventing turning of said
screw, an auxiliary natient operable unit inter-
posed intermediate the length of the tubular link
in axial alignment with and between adjacent
ends of the sections thereof, said unit compris~
ing a shaft axially aligned with the link and hav-
ing cne end portion rigidly secured in the said
section of the link in which the nut is mounted
and its other end portion rotatably mounted in
the other section of the link and fixed against
axial movement therein, a gear rigidly carried
by a portion of said shaft between the first and
second mentioned sections of the said link, said
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gear when turned causing rotation of the first
mentioned section of the link and the nut there-
in about the screw to effect moverment of the link
along the screw, and mechanism carried by the
seeond link section including a gear meshing with
the gear on said shaft and also inciuding means
for controlling rotation of the gear of the said
mechanism extending upwardly in position to be
actuated by a patient occupying the bed.

10. In combination with a hospital bed having
a mattress elevating member, a two-section op-
erator link operatively connected with the mat-
tress elevating member, said link having inner
and outer ends, a nut rigidly mounted in one
section of said link, a rotatable actuating screw
extending longitudinally in the said section of
said link through the outer end thereof, said
serew being held against longitudinal movement
and threaded through said nut, said screw when
turned cooperating with the nut for shifting the
link longitudinally and thereby adjusting the
mattress elevating member, means for selective-
1y preventing rotation of said screw, an auxiliary
patient operable unit interposed between and
axially spanning the adjacent ends of the said
link sections, said unit including an elongate
member one end of which is rigidly mounted in
the said first link section with the other end of
said member rotatably connected with the see-

ond mentioned link section, the said member 3

when turned rotating the first link section and
its nut as a unit to shift the link longitudinally
along the screw and thereby adjust the mattress
elevating member, and means for rotating the
said member carried by the second menticned
link section and having an operating handle ex-
tending upwardly above the bed intermediate the
length of the bed.

11. In combination with a hospital bed having
a, mattress elevating member, an operating link
having one end connected with the mattress ele-
vating member, said link having two sections, a
nut carried by one link section in fixed relation
thereto, an attendant-operable actuating screw
rotatably mounted and having threaded engage-
ment with said nut and when turned cooperat-
ing with the nut to shift the link longitudinally
and thereby adjust the mattress elevating mem-
ber, means for selectively preventing turning of

said screw, the other link section having an inner :

end spaced from and in axial alignment with an
adjacent end of the first mentioned link section,
and an auxiliary patient-operable operating unit
interposed between the spaced ends of said link
sections, said unit being carried by the second
mentioned link section and having driving con-
nection with the first mentioned link section for
rotating the first mentioned link section relative
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to the screw while the screw is held against turn-
ing and thereby shifting the link longitudinally
to adjust the mattress elevating member.

12. In combination with a hospital bed having
a mattress elevating member, a two-section op-
erating link connected with the mafttress elevat-
ing member, a nut carried by one link section in
fixed relation thereto, an attendant-operable ac-
tuating screw rotatably mounted and in threaded
engagement with said nut and when turned co-
operating with the nut to shift the link longitu-
dinally and thereby adjust the mattress elevat-
ing member, means for selectively preventing
turning of said screw, the other link section hav-
ing an end spaced from and in axial alignment
with and adjacent of the first link section, and an
auxiliary patient-operable operating unit inter-
posed between the spaced ends of said link sec~
tions, said unit having driving connection with
the first mentioned link section for rotating the
said first mentioned link section relative to the
screw while the serew is held against turning
and thereby shifting the link longitudinally to
adjust the mattress elevating member.

13. In combination with a hospital bed having
2 matiress elevating member, an operating link
having two sections extending longitudinaily of
each other, one section being pivotally connected
with the elevating member, said sections having
adjacent ends in endwise, spaced axial alignment,
a, rotatably mounted attendant-operable operat-
ing member having threaded connection with the
other section of said link, means for selectively
preventing turning of said operating member, and
a patient-operable operating unit interposed be-
tween the spaced ends of said link sections and
having driving connection with the second men-
tioned link section for rotating the same rela-
tive to the said attendant-operable operating
member and thereby causing shifting of the link
lengitudinaily to adjust the mattress. elevating
member.
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