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[57] ' a j ABSTRACT‘ 

Economical electric hospital-bed having drive screwsv 

Goodman et al. ..' .................... .. 5/68' 

for moving parts of an articulated mattress support 
relative to a supporting frame, motor means, transmis 
sion unit spaced from. motor for actuating the drive 
mechanism, control unit spaced from transmission 
unit for determining desired operation thereof and ef 
fecting motor energization by actuating switches in 
motor circuit, and manually operable control mem 
bers for selectively actuating control unit; supplemen 
tary insulation means to provide effective double insu 
lation and minimize low level current leakage, com 
prising a switch bracket of high dielectric strength or 
nonconductive material for supporting the motor 
switches on the frame and electrically isolating them 
from the control unit, a single nonconductive coupling 
between the motor means and the transmission unit, 
nonconductive mounting brackets between the motor 
means and the bed frame, a nonconductive cone on 
motor shaft to enable manual crank operation in event 
of power failure, and a ?exible ?ber member inter- ' 
posed between thermal overload reset button on 
motor and small ?nger hole in motor shroud to permit 
manual resetting of button while preventing contact 
with inaccessible dead metal. 

12 Claims, 7 Drawing Figures 
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ELECTRIC HOSPITAL BED 

BACKGROUND OFvv THE INVENTION 
1. Field of the Invention 
This invention relates generally to electric hospital 

beds, and more speci?cally to novel means for provid 
ing effective double insulation therefor and minimizing 
microamp current. leakage. 

2. Description of the Prior Art 
The usual practice in electric hospital beds is to pro 

vide shroud means spaced from and encasing the motor 
and switches employed to prevent manual access 
thereto and to rely upon functional insulation of the 
motor, switches and power cord or conductor to avoid 
shock from contact with'the metal bed frame or any 
thing electrically conductively connected to it. U.S. 
Letters Patent No. 3,633,225 which shows an electric 
bed having drive screws for moving parts of an articu 

- lated spring relative to a lower frame and means for ac 
tuating a gear box secured thereto and a control unit 
mounted on the gear box, adds supplementary insula 
tion in the form of high'dielectric strength material in 
terposed between that actuating means and the bed 
frame, between the gear box and each of the drive 
screws, between the control unit and patient-operable 
control members, and to coilingly store any excess 
length of power cord. This constitutes an expensive 
structure and makes no provision for minimizing low 
level current leakage, effecting manual crank operation 
in the event of power failure, nor actuation of a thermal 
overload reset button for the motor. 

SUMMARY OF THE INVENTION 

This invention, on the other hand, provides com 
pletely effective supplementary insulation for more ec 
onomically constructed electrically operable hospital 
beds having a control unit spatially separated from a 
transmission unit which actuates the function drive 
screws and which is also, as is the transmission unit, 
spatially separated from the motor and its reduction . 
gearing, such as that disclosed in copending application 
for US. Letters Patent Serial No. 134,197, ?led Apr. 
15, 1971 now US. Pat. No. 3,710,404. The manually 
operable control members in such beds selectively ac 
mate the control 'unit which, in turn, determines the de 
sired operation of the transmission unit and controls 
energization of the ‘motor by actuating switches in the 
motor circuit. Therefore, applicant’s supplementary 
insulation comprises a vnonconductive switch bracket 
for supporting the motor switches on the frame and 
electrically isolating them from the control unit, a sin 
gle nonconducting coupling between the motor means 
and the transmission unit and nonconducting mounting 
brackets between the motor means and the bed frame. 
This invention further provides such supplementary 

insulation means which enables manual operation of 
the motor thermal overload reset button if required, or 
manual crank_operation in the event of power failure 
or other emergency, without in either case violating the 

. double insulation system that prevents outside contact 
with the inaccessible dead metal, such as ‘the motor 
shaft, casing and supporting plate. And the supplemen 
taryinsulation is completed by a plastic conduit for that 
portion of the power cord extending from the head end 
of the bed along‘ the frame ‘to adjacent the motor 
switches, and novel hooks adjacent the head end for' 
storing any excess length vof ‘the power cord, thus sub 
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2 
stantially reducing all microamp leakage due to capaci 
tive coupling between the power cord and the bed 
frame. 

In the drawings: 
FIG. 1 is a plan view, with parts broken away, of a 

hospital bed embodying the features of the invention; 

FIG. 2 is an end elevation of the motor means as seen 
from the foot of the bed (left end in FIG. 1) with the 
supplementary insulation shroud means shown in sec 
tion; 
FIG. 3 is a detail plan view of the motor means and 

mounting bracket; 
FIG. 4 is a perspective view of the motor means and 

bracket of FIG. 3 on a reduced scale: 
FIG. 5 is detail elevational view of a portion of the 

head end showing the hooks for receiving any excess 
portion of the power cord; 
FIG. 6 is a perspective view of the switch means; and 

FIG. 7 is an exploded view of the switch means of 
FIG. 6 with the bracket thereof turned over onto its_ 
inner side. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

' Referring more particularly to FIG. 1, an electric bed 
embodying the features of the invention is illustrated as 
comprising a main frame, indicated generally by refer 
ence numeral 11, which is supported at each end in 
well-known manner by means of four outer legs 12 se 
cured thereto and telescopically engaging inner ?oor 
supported legs 13. The‘ main frame 11 supports a nor 
mally horizontally disposed, articulated mattress sup 
port means or spring which comprises an intermediate 
or seat section 17 pivoted to the seat section 14 at 18, 

, and a foot section 19 pivotally connected at 21 to the 
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knee section 17. The frame 11 includes side rails 22, 
and a plurality of rigid transverse members including 
gear box. plate 24 and a bearing frame plate 25. 

’ Hi-Lo drive mechanism is provided for raising and 
lowering the frame 1 I and the articulated mattress sup 
port means mounted thereon relative to the ?oor 
supported inner legs 13 which is similar to those of US. 
Letters Patent No. 3,581,319, and including a Hi-Lo 
screw 26 mounted in suitable thrust bearings carried by 
the inner gear box plate 24 and the frame plate 25 
which is engaged by a nut thereon constrained in well 
known manner against rotation and slidably mounted 
forlongitudinal movement relative to the frame 11. Se 
cured to that nut are the ends of two pairs of cables 27 
and 28, the former of which extend toward the head of 
the bed (to the right in FIG. 1) around suitable guide 
sheaves 29 and 31 and are secured to the upper ends 
of the lower or inner legs 13. The other cables 28 ex 
tend forwardly to and around guide sheaves 32 and 
rearwardly therefrom, (to the left in FIG. I) and over 
similar guide sheaves 29 and 31 for attachment to the 
upper ends of the inner legs 13. Consequently, rotation 
of the I-li-Lo screw 26 results in raising or lowering of 
the frame 11 and the articulated mattress support 
means relative to the inner supporting legs 13, depend 
ing upon the direction of that screw rotation. 
Head section drive mechanism also is provided for 

raising and lowering the head section 15 of the mattress 
support about its pivots '16 relative to the frame II 
which includes a head screw 33 mounted in the frame 
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plates 24 and 25 in similar manner to the l-li-Lo screw 
26, a nut 34 threadedly engaging the screw, and for 
wardly extending links 35 connected at their rear ends 
to the screw 33. The forward ends of links 35 are pivot 
ally connected to crank arm means 36 secured to a 
transverse crank shaft 37. With this arrangement, rota 
tion of the screw 33 will cause translation of the nut 34 
and links 35 connected thereto to rotate the crank shaft 
37 through the agency of the crank arm means 36 to 
swing the head section 15 up or down about its pivots 
16 depending upon the direction of rotation of the head 
screw 33. 
Knee section drive mechanism of similar construc 

tion also is provided for raising and lowering the knee 
section 17 about its pivots 18 relative to the frame 11 
which includes a knee screw 38 mounted in similar 
manner to the screws 26, 33, a nut mounted thereon 
similarly to nut 34 on the screw 33 and forwardly ex 
tending links 39 connected at their rear ends to that 
nut. The forward end portions of these links 39 are piv 
otally connected to crank arm means 41 secured to a 
transverse crank shaft 42 depending from the inner end 
portion of the knee section 17. Rotation of the knee 
screw 38 thus will be transmitted by means of the nut 
thereon, links 39, crank arm means 41 and crank shaft 
42 to the knee section 17 to swing the same up or down 
about its pivots 18 depending upon the direction of ro 
tation of the screw 38. This l-li-Lo, head and knee sec 
tion drive means are arranged and operate similarly to 
the comparable parts disclosed in U.S. Letters Patent 
Nos. 3,281,873 and 3,581,319. 
As in the latter, the three drive screws 26, 33 and 38 

are adapted to be selectively actuated by a reversibly 
operable electric motor means 43 through the agency 
of a transmission unit mounted to the left in FIG. 1 of 
plate 24. This transmission unit or means includes 
sprocket wheels secured to the outer ends of shafts 
comprising extensions of screws 26 and 33 which are 
driven, respectively, by chains 44 and 45. These chains 
are driven by sprocket wheels which are mounted coax 
ially with a gear 46 which, in turn, meshes with a gear 
47 secured to an outer extension of the knee screw 38. 
This transmission means alsoincludes a drive key ‘slid 
ably disposed interiorly of a drive tube that rotatably 
supports the sprocket wheels for driving the chains 44 
and 45 and the coaxially mounted gear 46, which key 
is selectively positionable in the drive tube axially of 
those sprocket wheels and the gear 46 to drivingly en 
gage one of the latter, as illustrated in P16. 2 of U.S. 
Pat. No. 3,581,319. (In the latter the drive tube is des 
ignated by reference numeral 56.) 
A carrier for this key is secured to a shift plate that 

normally is held in a neutral position in which the drive 
key of the transmission unit is positioned in engage 
ment with the sprocket wheel driving the chain 44. 
Operation of the reversible motor 43 is controlled by 
switch means, such as microswitches 51 and 52 (FIG. 
7) having the usual operating members which may be 
selectively actuated by longitudinal movement of a 
switch bar or rod 55. This switch rod 55 is actuated by 
a normally neutral control unit indicated generally by 
reference numeral 56. The control unit 56 is selectively 
operable by manually actuatable control members 
comprising a head member 66 at the foot of the bed, 
duplicate head control members 75 ateach side of the 
seat section 14, a knee control member 79, duplicate 
knee control members 85, and a Hi-Lo control member 
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88. All of the mechanism heretofore described and the 
reference numerals employed are the same as those 
used in copending U.S. Pat. application Ser. No. 
134,197 ?led Apr. 15, 1971, now U.S. Letters Patent 
No. 3,710,404. 
As initially indicated herein, the instant invention is 

directed to the provision of completely effective sup 
plementary insulation for such hospital bed structure, 
the motor means 43 and switch means 51, 52 having 
the usual functional insulation means. Such supplemen 
tary insulation means includes a nonconductive switch 
bracket 131 (FIGS. 1, 6 and 7) having an inner portion 
with a ?ared base 132 (FIG. 7) and an outer portion 
formed as an open sided frame 133 having a longitudi 
nal web 134 with suitable spacing means 135 extending 
laterally outwardly therefrom for positioning the switch 
means 51, 52 therein. In the present embodiment, two 
microswitches 51 are disposed on opposite sides of the 
web 134 in the inner portion of the frame 133 and two 
similar switches 52 are separated by the web in the 
outer portion of the frame. The four switches 51, 52 
thus positioned by the spacing means 135 are held in 
place by a ?exible clip 136 which preferably is made of 
spring steel, embraces the lower wall of frame 133 and 
the laterally outward surfaces of the usual insulating 
casings of the switches, and is formed with outwardly 
extending tabs or end portions 137. The base 132 and 
the inner vertical wall of frame 133 have suitable aper 
tures for slidably receiving the switch rod 55 (FIG. 7), 
and a nonconducting switch actuator 138 is mounted 
on theouter end of rod 55 between switches 51 and 52 
for movement by the rod either inwardly to close both 
switches 51 or outwardly to close the switches 52. The 
bracket 131 is made, of a suitable plastic, such as that 
manufactured by Celanese Plastics Co. under their 
trademark CELCON and further identi?ed as acetal 
copolymer M90, which also is employed for the switch 
actuator 138. Completing this portion of the supple 
mentary insulation is a substantially U-shaped cover 
139 of nonconducting material, such as ?ber, which 
embraces the upper wall of the frame 133 and closes 
the open sides thereof to protect the switches 51, 52 
from contact by foreign objects. This cover 139 is pro 
vided with apertures 141 in its side walls for receiving 
the tabs 137 on the clip 136 to retain the cover on the 
bracket 131, the side walls of the cover being suffi 
ciently ?exible to be sprung over the clip tabs. As will 
be appreciated, the nonconductive bracket 131 thus 
effectively electrically isolates the motor switches 51, 
52 from the rod 55 and the control unit 56 over and be 
yond the usual functional insulation of those switches 
and thus eliminates any need for any insulating means 
being interposed between the control unit and each pa 
tient-operable control member. 
The present supplementary insulation further com 

prises nonconducting brackets between the motor 
means 43 and the frame 11. As best seen in FIGS. 3 and 
4, the motor and reduction gear unit 43 is secured in 
any suitable manner to a mounting plate 142 which is 
apertured to accommodate the inwardly or forwardly 
extending end of the drive shaft 143. A plurality of non 
conducting mounting brackets 144, preferably three in 
number as shown in FIG. 4, have their outer or foot 
ends (right ends in FIG. 3) secured to the mounting 
plate 142, as by means of machine screws and nuts 145, 
and their inner ends secured in spaced relationship 
from and to the gear box plate 24 by interposed hollow 



5. 
spacers 146, bolts 147'extending therethrough and nuts 
148. It is preferred that these mounting brackets 144 be 
molded from Nylon resin manufactured by E. I. du 
Pont de Nemours & Co., Inc. under their trademark 
ZYTEL. The drive shaft 143 is provided adjacent each 
end with an axially transverse pin 149 (FIG. 3), and .the 
pin at the inner end cooperates with a suitable slot in 
the open outer end of a hollow cylindrical nonconduct 
ing coupling 151. The interior of coupling 151 and the 
exterior of driving shaft 143 are provided with cooper 
ating keys and keyways 152, and the inner end of the 
coupling is closed and provided with‘ a reduced outer 
diameter to ?t into the open outer end of the drive tube 
of the transmission unit to which it is secured, as by 
means of a pin similar to the pins 149 extending 
through suitable apertures in the drive tube and the 
coupling 151. This coupling thus electrically isolates 
theltransmission unit from the motor means 43 and, 
like the brackets 144, preferably is made of ZYTEL. 
As best seen in FIGS. 1 and 2 the supplementary in 

sulation also includes shroud means comprising a bot 
tom pan 153 and top dust cover 154 secured to side 
rails 22 and spatially enclosing the motor means 43, 
and a barrier 155 (FIG. 2) in the form of a vulcanized 
?ber sheet extending ‘across the bottom wall of pan 153 

. and secured thereto, as by riveting, with deadening ma 
terial therebetween. The lateral end portions of the 
barrier member 155 extend upwardly along vertical 
walls of the bottom pan 153 and are?exible relative 
thereto. The motor of the motor means 43 is provided 
with a thermal overload reset button 156 (FIGS. 2 and 
4) of well known construction and operation. The ad 
jacent vertical wall of the bottom pan 153 of the shroud 
means has a ?nger hole 157 (FIG. 2) opposite the reset 
button 156 and aligned therewith to permit manual re 

- setting of that button therethrough by flexing move 
' ment of the adjacent portion of the barrier 155 against 

it while‘effectively preventing contact of the ?nger with 
any dead metal otherwise rendered inaccessible by the 
shroud means. ' . 

The supplementary insulation also includes a non 
conducting crank-receiving member 158 mounted on 
the outer end of the drive shaft 143 (right end in FIG. 
3) in the form of a hollow cone, preferably of ZYTEL, 
flaring outwardly anclclosing an aperture 159 in the 
bottom pan 153 and terminating in an outer ?ange 
larger in diameter than the aperture 159. The reduced 
inner end of member 158 terminates in a cap portion 
mounted on the drive shaft and secured thereto by the 
pin 149 at that end of the shaft, the inner end of the cap 
portion blocking any contact by an outside member 
with the shaft. The cone 158 is formed with an interior 
web 161 (FIG..2) for engagement by the slotted inner 
end of a crank 162 (FIG. 3) which is guided thereto by 
the ?aring portion of the member 158. Manual crank 
operation of the drive screws of the bed thus may be ac 
complished in event of power failure and, if the motor 
fails, it may be effected without violating the double in 
sulation system that prevents outside contact with the 
inaccessible dead metal. ' 
As another feature of the supplementary insulation, 

means are provided for minimizing microamp leakage 
due to capacitive coupling between the power cord, 
which is indicated by reference numeral 163, and the 
bed frame. A shield in the form of a plastic tube 164, 
preferably of polyethylene, is mounted along the inter 
ior of one of the side rails 22 (FIG- 1), in spaced rela 
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6. 
tionship thereto as by means of suitable apertured 
bracket plates 165 (FIG. 2), from a point at thefoot 
end of the bed adjacent the switch means 131-139 to 
the head end of the bed (right end in FIG. 1). Mounted 
on the head end of the frame 11 and depending there 
from (FIGS. 1 and 5) are a pair of hooks 166 having 
their lower ends shaped to receive any excess portion 
of the power cord 163 and-to maintain the same spaced 
from the frame a suf?cient distance to prevent any sig 
ni?cant microamp‘ leakage from the cord to the frame. 

It is thought that the invention and many of the atten 
dant advantages will be understood from the foregoing 
description, and it will be apparent that various 
changes may be made in the form, construction, and 
arrangement of the parts without departing from the 
spirit and scope of the invention or sacri?cing all of its 
material advantages, the form hereinbefore described 
being merely a preferred embodiment thereof. 
We claim: ' 

1. In an electric hospital bed having a lower frame, 
an articulated mattress support means mounted on said 
frame, and means for‘ moving said support means rela 
tive to said frame including drive mechanism, electric 
motor means, a transmission unit driven by said motor 
means to actuate said drive mechanism and having a 
function selector positionable to effect selective actua 
tion of said drive mechanism, a control unit, selectively 
operable control members for manually actuating said 
control unit to position said function selector, and 
switch means operable by said control unit to effect ac 
tuation. of said motor means, with said motor and 
switch means having functional insulation means; sup 
plementary insulation means to provide double insula 
tion between said frame and said motor and switch 
means and minimize low level current leakage, com 
prising nonconducting mounting brackets interposed 
between said motor means and said frame, a noncon 
ducting coupling interconnecting said motor means 
and said transmission unit, and a nonconducting switch 
bracket supporting said switch means on said frame 
and electrically isolating the same from said control 
unit. 

2. An electric hospital bed according to claim 1, 
wherein said switch bracket comprises a web having 
spacing means extending outwardly therefrom for posi 
tioning said switch means, and a ?exible clip for retain 
ing said switch means in engagement with said spacing 
means. 

3. In an electric hospital bed according to claim 2, a 
cover mounted on said switch bracket to protect said 
switch means from contact by foreign objects. 

4. An electric hospital bed according to claim 3, 
wherein said clip is spring metal with outwardly extend 
ing end portions engageable in apertures in said cover 
to retain the latter on said switch bracket. 

5. In an electric hospital bed according to claim 2, a 
rod operable by said control unit, said switch bracket 
having apertures for guidingly receiving said rod and 
spacing the same from said switch means, and a non 
conducting switch actuator mounted on said rod for 
operating said switch means. 

6. In an electric hospital bed according to claim 1, 
wherein said motor means includes a drive shaft and 
said supplementary insulation includes shroud means 
spatially enclosing said motor means to render the 
same inaccessible, a nonconducting crank-receiving 
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member mounted on said drive shaft and extending ad 
jacent an aperture in said shroud means to enable man 
ual crank operation of the bed while preventing contact 
with metal rendered inaccessible by said shroud means. 

7. An electric hospital bed according to claim 6, 
wherein said crank-receiving member is a hollow cone 
?aring outwardly to guide the slotted inner end of a 
crank and formed with a web adjacent its inner end for 
engaging such slot in the inner end of a crank. 

8. An electric hospital bed according to claim 7, 
wherein the inner end of said crank-receiving member 
comprises a cap portion mounted on and secured to 
said drive shaft. 

9. An electric hospital bed according to claim 1, 
wherein said motor means includes a driving shaft hav 
ing longitudinally extending keyways, said transmission 
unit includes a drive tube having an open outer end, 
and said coupling comprises a cylindrical member 
closed and having a reduced outer diameter at one end 
for engagement in the open outer end of said drive 
tube, open at its other end to receive said driving shaft, 
and having integral keys for engaging said keyways. 

10. An electric hospital bed according to claim 1, 
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8 
having a thermal overload reset button on the motor of 
said motor means, wherein said supplementary insula 
tion means includes shroud means spatially encasing 
said motor means and having a ?nger hole aligned with 
said reset button, and a ?exible barrier member se 
cured to said shroud means interiorly thereof to pre 
vent probing access through said hole except to engage 
the member with said button to reset same. 

11. An electric hospital bed according to claim 1, 
wherein said motor means is supplied by an insulated 
power cord, and said supplementary insulation means 
comprises a plastic tube extending longitudinally of and 
supported in spaced relationship to said frame for re 
ceiving said cord and maintaining it spaced from acces 
sible metal of said frame. 

12. An electric hospital bed according to claim 1, 
wherein said motor means is supplied by an insulated 
power cord, and said supplementary insulation means 
comprises metal hooks depending from the head end of 
said frame and shaped to receive any excess portion of 
said cord and maintain the same spaced from said 
frame a distance sufficient to prevent signi?cant micro 
amp leakage from said cord to said frame. 
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