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A footswitch assembly (10) for controlling an adjustable bed includes a footswitch (14a, 14b) for controlling an adjustable bed. The
footswitch (14a, 14b) has an operative surface (15a, 15b) and is configured to be actuated Iin response to pressure of a foot or part
of a foot upon the operative surface (15a, 15b). A guard member (16) Is provided which Is movable between a guarding position
and a non- guarding position. In the guarding position, the guard member (16) Is configured to overlie the operative surface (15a,
15b) of the footswitch to inhibit actuation of the footswitch (14a, 14b). In the non-guarding position, the guard member (16) Is
configured to be separated from the operative surface (15a, 15b) to allow actuation of the footswitch (14a, 14b). A validation
element (24) Is configured In response to movement of the guard member into the non-guarding position to validate actuation of
the footswitch.
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(57) Abstract: A footswitch assembly (10) for controlling an adjustable bed includes a footswitch (14a, 14b) for controlling an ad -
justable bed. The footswitch (14a, 14b) has an operative surface (15a, 15b) and 1s configured to be actuated in response to pressure
of a foot or part of a foot upon the operative surface (15a, 15b). A guard member (16) 1s provided which 1s movable between a
guarding position and a non- guarding position. In the guarding position, the guard member (16) 1s configured to overlie the operat -
1ve surface (15a, 15b) of the footswitch to mhibit actuation of the footswitch (14a, 14b). In the non-guarding position, the guard
member (16) 1s configured to be separated from the operative surface (15a, 15b) to allow actuation of the footswitch (14a, 14b). A
validation element (24) 1s configured in response to movement of the guard member mto the non-guarding position to validate actu -
ation of the tootswitch.
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FOOTSWITOH ASSERMBLY

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

The present invention relates 1o footswiich assemblies for conirolling adjustabie
peds, such as hospiial peds.

5
Footswilchas for the control of ped height adjusiment were introduced & number of
years ago ¢ allow the carer to adjust bed height without having to touch the bed
with theilr nands. The benefit of this is that they can adjust the bed whiist keeping
thaeir hands/gioves starile,
10

However, within a yaar or so of the introduction of footswiiches a numbaer of
incidenis occuired that resulied in patient deaths. Investigalions showed that
patients had fallen out of bed and in a confusad state they had pressad on the
foctswilciies as they ined o lift themseaives up from the fiogr. In some instances

15 ihis resuited in the ped driving gown onto the patient causing ¢rush injuries and in
some cases led 1o death.

Aspecis of the prasent invention seek 1o provide an improved fooiswitch assembly.

20  According 10 an aspect of the invention, there is provided:
a footswilch assembly for controliing an adjustable bed, including:
a tootswitch ior controliing an adjustable bed, ths footswiich having an
operative element and being configured 1o be actuated in response 1o pressure of
a foot of part of g foot upon the opergtive element;

25 g guard member movabie Detwean a guarding posiion and a8 nen-guarding
gosition; whersin in the guarding position the guard member is configured 1o
overiie ing operative element o inhibit actuation of the footswiich, and whereain in
the non-guarding pasition the guard member is configured to be separated from
the operalive element 1o allow actuation of the footswiich; and

30 a validation element contigured in rasponse to movement of the guard

member into the non-guarding position 1o validale actuation of the footswitch.
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That the guard member 15 configured 1o overlie the operalive slemeant in the
guarding position does not imply any particular orientation of the footswiich
assembly, bul means that the operative element is arranged in the guarding
position o obstruct access 1o the operative slement.

Hreferred embodiments of the invention are able 1o provide a footswilch assembily
which can control an adiustabia bDed, bul which can prevent inadverient operation
of the adjusiable ped which may olherwise causs injury. Embodiments ¢of the
nvention are able (o provide a double elfect of inhidiling inagvertent actuation of

the foptswitch, and, even i inadverient actuation does occur, ignonng it

A validated aciugtiion of the footswiich is efieclive for controlling the bed, and an
aciuation of the footswiich wiiich is not validated is not effective for controdling the
ted. in other words, in order for the bed {0 be adjusted, actuation of the fogtswiteh
must be validaied by the valigation element. This can mean that even if the
footswiich ware inadvertently actuated, the lack of validation of the actuation would
maan that the bed wotdd st be prevented from being agiusted.

Freferably, the validation element is contigured to validale aciuation of the
fagtgwitch only during a predetermined period of time following a movement of the
guard member into the non-guarding position. This provides significant
advantages for example if the guard member becomes ammed in the non-
guarding position whera the footswilch can be inadveriently actuated. The
vatidation element does not vahdate any actuation of the foolswitch which ocours
after the predetarmined periad of time, theredy providing a faiisafe system which

prevenis continued aciuation of a polentiaily jammed assambily,

referably the validation element includes a vaiidation element swilch which is
actuated in responsa 1o movement of the guardg mamber into the non-guarding
cosition. This provides a convenient way of validating actuation. in preferrsd
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embodimeants of the invention, actuation of the footswiich is only validated during a

pregetermined period of lime foliowing actuation of the valigation element swiich.

Preferably, the guard member is configured to be moveable from the guarding
5  position {o the non-guarding postion by an extremity of a fool. This can mean tha!

an operator of an adjustable bed, such as a health care worker, can prapare the
footswitch assembly for operation without neeading {0 contact any controls with his
of har hands, which might otherwise baecome contaminatad, particuiarly in 3
hospital safiing.

i0
The operative element can be an gperative surface of the footswitch.

Praferably, in g guarding position, the guard member i3 separated from the
apearative element of the footswitch o aliow an exiremity of a foot 10 be insaried
15  Dbetween the operalive element of the footswiich and the guard member {o aliow a
user 1o move the guard memper 1o the non-guarding posiion.  However,
preferably, there is insufficient space belween the guard member and the
opearative glement 1o allow a foot of a user 1o e insarted enough 10 aciuagie the
footswitcn. This can mean ihatl, in the guarding position, the fooiswitch cannot be
20  acluatad before the guard member has been moved to the non-guarding position.
Freferably, this is achieved by the operative element Deing an operative surface of
the footswiich and the guard membper baing disposed in the guarding position at
an angle with respact 1o the operative surface, said angie being selected so that
thare is sufficient space betwesn the operative surface and the guard member for
25  an exiremity of 8 ussr's foot to move the guard member but insutticient space
Detween the operalive surface and the guard member 1o allow a user's foot 1o be

inisertad anough 1o acluate the Toot swilch.

in anoiher embodiment, in the guarding position, the guard member can extand
30 peyond an edge of the operative siemeant of the footswiich 1o allow a foot of a user
to contact the quard member in a region laterally adjacent {o said edge 1o aliow a
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ser to move the guard member 10 the non-guarding position.  This arrangement
means that the {oot of the user does not need 1o be adiacent io the operative
aslement, thereby minimising further tha risk of inagvertent aciuation of the
footawiteh,

Preterabdly, the guard membar includes a cover thal covers the fostswiich in the
guarding posilion, preterably leaving no exposed arsa of the operative slement
wihich might inadveriently receive actualing pressure.

Preferably, the foolswiich assembly includes a piuralily of footswilches, each of
the plurality of footswilches being for causing a different adiustment in the
adjustable bed. This can enable a number of controls of the bed, for example “ug”
and “down” 1o ba protected by the same guard member theraby allowing an
operaior o make iteralive adjusiments o the bed withoul needing o continually
move guard members.

i embodiments of the invention, there is provided a footswiich panel including a
siurahty of footewiich assamblias,

Preferrad ambodiments of the invantion provide the {ollowing advaniages:
1. The guard member or foot guard preventis inadvertent operation by a
patient ailing onto the footswiich,

2. Tha hinged guard has (o bs lifted to allow access of the operator’'s foot.
3. The validation element swilch or intertock switch is only made when the

guard is in its raisad position, thereby enabiing the foot swiitch,
4, The inferiock swilch will oniy enabile the foolswitch for a imited penod of
tima thereby limiting the opportunity for unintended operation.

Preferred embodiments of the invention are described below, by way of exampls
oriy, with referencs {0 ths accompanying drawings, in which:



CA 02931009 2016-05-18

WO 2015/075427 PCT/GB2014/053376

Figure 1 is a schematic side view of a footswiich assembly according 1o an

ampodiment of the invention i a guarding postiion;

£

Figura 2 is a schematic side view of the embodiment of Figure 1 in & non-guarging
position; andg

Figure 31s a schematic end view of the embodiment of Figures 1 and 2.

10 Figures 1-3 show an ambodiment of 3 foolswitch assembly 10, The fooiswiteh
assembly 10 includes a base 12 angd one or more icolswiiches. in this
embodiment, thare are two fooiswitchaes 143, 14b. However, the numbear of
footswitches s not important; there ¢an de any number of fogtswitches in aiffarent

embogdiments of the invention.

15
Typicaily, the foolswitches are configured 10 cause adjusimenis in an adjustable
ped, such as a hospilal bed, 1o which the footswitch assembly 10 is coupled. For
example, in the gepicted embodiment, {ooiswiich 14a can de conhgured 10 be an
‘up” swilch to raise the bed, and foctswitch 14b can be configured 1o be a "downt”
20  swiich 1o lower the bed.

For clarity of description, embodiments are describad below on the basis of the
basa 12 baing at the potiom of the foolswiich assembly, for exampie by heing
placed upon a fioor. Howsever, the footswilch assembily can be placed in gther

25  onentations.

tach footswiich 14a, 145 is mountad on the base 12. Each footswiich 144, 14b
has an operative surface, respectively 15a, 150, which is typically an uppser
surface. The footswitchas are contfigured so that pressure of a foot on the

30  opsrative surface 184, 15b actuales the footswiich 14g, 14b.
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oupied {0 the base 12 is 3 guard member 16. The purpose of the guard member
16 is {0 prevent the footswilches 144, 14h from being inadvertently actuated. The
guard mamber 16 s movabie between a guarding position, in which actuation of
the fooiswitches 14a, 14b is inhibited, and a non-guarging position, in which

5 actuation of the fooiswitches 143, 14b is allowed. Figures 1 and 3 show the guard
mamber 16 in the guarding position, and Figure 2 shows the guard member in the
non-guarding position.

in the embodiment depicied, the guard member 16 is a cover which, in the

10 guarding position, substantially covers the footswiiches 14a, 14, in this case by
gverlying substantially ihe entirety of the operative surfaces 15a, 15b of the
fooiswiiches 14a, 140,

The foolswilch assemdly includes a movement imiting element for preventing the
15 guard member from moving ciaser to tha operatlive surfaces 15a, 15b of the
foolawilches {han when i is i the guarging position. The movement hmiting
element can for example be a shouider on the guard member which abuis against
the base 12 in the guarding position to prevent further movement iowards the
footswiiches.
20
However, in other embodiments of the mvantion, the guard member ¢an in the
guarding position overlie only a pari of the operative surfaces 153, 18b of the
footswitches 14a, 14b, for example the guard member 16 can be a dar. in other
simbaodiments, the guard member 16 can in the guarding position, in combination
25  with the base 12, substantially surround the fooiswitches 14a, 14b on all sides, or
on all byt one sides.

However, in all embodimenis, the guard mamber 16 18 arranged o at least inhibit
and preferably prevent ingdvertent aciuation of the footswitches 14a, 140 by
30  praveniing for exampls a falling object or a foot heading towards an operative
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surface 15a, 15b from reaching that operative surface in such g way as o actuats

{ne fooiswilch.

iy the depicted ambodiment, the guard member 16 is coupled pthe base bv a
hinge 18. The hinge 18 allows the guard member 16 {0 pivol between the
guarding position and the non-guarding position. However, the skilled person will
appreciate that there are other means of allowing the guard member 18 10 move
cetwean the guarding position and the non-guarding position,

The guard member 18 is biased towards the guarding position, for example by a
resitient element in the hinge 18, so thatl in the absence of g user's {001, the guard

member will move into the guarding position.

in the guarding position, there is an access ragion 20 between a lip 22 of the
gquard maember 16 and the base 12, The lip 22 15 at an end of the guard member
16 which ig distal from the hinge 18. The access region 20 is insufficient {0 aliow a
user to nsert iheir {00! petween the guard member and the {ooiswiiches 143, 14D
enough 1o actuate the footswiiches, but allows a user 10 place an extremity of their
iool, such as a {oe area of their shoe, against the ip 22 io aliow them {0 push the
guard member 16 from the guarding position to the non-guarding position.

in the depicied embodiment, the exdremity of the user's foot can be insertaed
pDetween the {oolswiltchas 14a, 14b and the guard member 16 in order (¢ move ihe
guard member 16 into the non-guarding position. As shown in Figure 1, in this
embodiment the guard member is disposad at an angls with respect {o the base in
the guarding position. The angle is selectsd so thal iy ths vicinity of the lip 22,
thare is sufticient space between the operative surfaces 15a, 15b and the guard
member 16 to allow an extremity of a user's oot io be placed adjacent the lip 22
but insufficient space betwesn the guard member 16 and the operalive surfaces
15ha, 15b {o aliow g user's ool (o be inseried enough {0 actuate the footswiiches.
in other embodiments, a similar effect ¢can be achieved by appropriate selection of
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the disiance between the guard member and the operative surfaces in tha
guarding posilion. This effect can be achieved even when the guard member is
paraligl o the base 12 owing 1o the increasing thickness of a foot away from the
ice araa.

However, in other embodiments, ihe guard member is disposed in the guarding
posttion {0 pravent a user from insarting any part of their foot between the
operative surfaces and the guard member. in such embodimeants, the guard
membper 16 can extand bevond an edge of the operalive surfaces 153, 150 of the
footswilches 14a, 14b such that the user can place the axtremity of their foot
adiacent {0 the foolswilches and against the lip 22, bul not against the oparative
suriaces of the footswitches, 0 aliow the user o move the guard member from the
guarding position ¢ the non-guarging position,

in empodimenis in which the guard membper in combination with the base
surrounds the foolswiiches on ail sides, the lip 22 can be provided in the form of a
shoulder on an ouler side of the guard mamber 16 against which the user can abut
fhe extremily of their (o0t in oraer {0 move the guard member 16 from the guarding
position (o the non-guarding position.

The assembly 10 further includes a validation element 24. The validalion element
24 includes a valigation element switch 26 and a shoulder 28 which is configured
ta cause actuation of the validalion element switch 25 upon movament of the
guard member 18 from the guarding position 10 the non-guarding posilion. The
validaiion element swiich can be an interlock switch. in the embodiment depicied,
the shoulder 28 is providaed on the guard member 16 on the other side of the pivot
18 from the lip 22, and the valigation element swilch 26 ig located in the base 12
on the other sige ¢f the hings 18 from the fooiswilches 143, 14b. in this way, as
the lip 22 is raised, the shouider 28 is lowered onto the validation element swilch
causing actuagtion of the validation element switch., Howevear, in other
embodiments in which the guard memper is moved other than by pivoling, an
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appropriate contiguration will be apparent {o the skilled person tor causing the
validation element switch 1o be actuated upon movement of the guard member
from the guarding position to the non-guarding position. Furthermors, the ipcations
of the vaiidation slement swiich and the shouider 28 can be interchanged.

in response o movement of the guard member into the non-guarding posilion, the
validation element 24 is conligured 1o validate subseguent actuations of ihe
footswilches 143, 140,

10 In embodiments, the validation elemeant can be coupled {0 8 conirol mechanism of
the bed, and the validation element can be configured (0 receive actualion signals,
such as elecirical signals, from the fooiswiiches 14, 14b in response (¢ actuglion
of the foolawitches 14a, 14b. Vahdaling an actuation ¢an include sending a signal
¢ the contrel mechanism of the bad corresponding 10 an gciualion signal recaived

15 from a {potawiich. if an actuation is not 1o be validaled, then in response i0
recaiving an actuation signal from a footswilch, the vaiidation element can e
configured not to send 3 corresponding signal 1o the control mechaniam of the
ped. in this way, the control mechanism of the bed can causs adiusiments of the

bed in response only 1o vahidaled actuations of the footswiiches.

20
However, upon the guard member 186 returning 1o the guarding poasition, the
validation element swilch 286 is raleased, and the validation glament 24 is
configured no ionger to validate actualion of the footswiiches 14a, 14b when the
guard member 16 is in the guarding position.

25

in the preferred embodimeant of the invention, the validation elemant 24 is
contigured o validate actuations of the footswiiches 14a, 14b which ocour within a
pre-delermined penod of ime subseguent o the movemeant of the guard member
16 into tha non-guarding position. This provides a safsly feature in the event of

30  the guard member 18 unintentionally becoming jammed in the non-guarding
position.
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The assembly is operated in the following way, When the ded s not being
operaied, the footswitch assembiy 10 18 in the guarding position such as depiciad
in Figure 1 and Figure 3. In this position, if & user talls onte the footswitch

5 assembly 10, or drops an object onio the footswiich assembly 10, the guard
membar 16 prevents that patient or that object from causing actuation of the
foctswitches 143, 140, Even i the patient or the user doas cause actuation of the
footswilches 14a, 14h, these actuations are nol vaiigaled py the validation siament
24, and accorgingly the bed is not agdiusted in rasponse.

10
Whnen g user, such as a nurse, wisheas o adjust ine bed, the user piaces their (o
against the kp 22 of the guard mamber 16 and places an upward force agamnst the
i 22, thereby moving the guard member 16 from the guarding position 1o the non-
guarding posiiion.

15

As shown in Figure 2, as the guard member 168 moves into the non-guarding
position, the shoulder 28 causes actualion of the validation element swilch 26,
Actuation of the valdation element swilch 26 staris a imer dunng which aciuations
of the footswilches 14a, 14b are validated. During this time, the user can use their

20 foot to put prassure on the operative suriaces 15a, 150 of the footswiiches 144,
140 in order 1o cause adjustment of the bed.

After the predetermined period of lime, actuations are no fonger validated, and
further actuation of the footswitches 144, 14b do not cause adiusiment of the bed.

in addition, after the user removes his of her foot from the assembly, the guard
member 18 raturms 1o the guarding position under the influence of the bias of
ninge 18.
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As can ba seen from the above, the fogiswilch assembly described hersin
provides two layers of safely, by inhibiting inadvertent actualions of fooiswiiches,
and by not validating aclualions of footswilches which may be uniniended.

& Tha resulting foolswiich assembiy {gkes up a small amount of space, which is
advaniageous where a space is al a premium {or example pelow hospiial beds
which may need 10 be lowsrad 10 a very low position. In addition, the double
saiety feature described hersin ¢an be oparated by a healthcars professional
without needing 1o potentiaily contaminale his or har hands or gloves by touching

10 a patient’s bed or control unit with his or her hands.

All optional and preterred teatures and moditications of the desaribed
sgmbodiments and dependent claims are usable in all aspecis of tha invention
taught herein. Furthermore, the individual features of the dependent claims, as
15 well as all optional and preferred features and modifications of the descnbed
smpodiments are combinable and inlerchangeabie with one another.



CA 02931009 2016-05-18

WO 2015/075427 PCT/GB2014/053376

15

2{}

25

30

12

GLAIMS

i. A fogiswitch assembly for controlling an adjusiable bed, incluging:

a footswitch for controlling an adjustalile bed, the footswiich having an
operative element and being configured to be actuated in response o préssure of
a foot or part of a ool upon the operative elemaent;

a guard member movable between a guarding position and & non-guarding
position; wherein in the guarding position the guard member is configureg 10
overlie the gperative element to inhibi actuation of the footswiich, ang wharein in
the non-guarding position the guard member is configured 1o pe separaled from
the gperative eiement (o aliow actuation of the foolswileh; and

a validation elemeant configured in response to movement of the guard
member into the non-guarding position {o validate actuation of the fosiswitch.

2. A fooiswiich assembply according o claim 1, wherein he validation element
s configured 1o validate actuation of the foctswitch only during a predeterminad
period of ime following a movaemeant of the guard member inte the non-guarding
position.

3. A tootswiich assembly acoording 10 any preceding claim, wherein the
vahidation slemeant 1s configured not 1o validate actuation of the footswitch when

the guard member is in the guarding position.

4, A footswilch assembly according [0 any preceding claim, wherain the
vahidaiion eiement includes a validalion element swilch which is actuated in
ragponse 10 movement of {he guard member into the non-guarding position.

5. A footswilch assembly according to any preceding claim, wherein the guard
membper is configured to be movable from the quarding position o the non-

qguaraing position by an exiremity of a foot.
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6. A tootswiich assembly aceorging (o any preceding claim, wherain in the

quarding position, the guard member is separaled from the operative element of

the footswilch {0 allow an extremily of g fool {0 ba inseried between the opearative

element of the foolswiich ang the guard memper 1o aliow a user 10 move the guard
5 member io the non-guarding pasition.

7. A footswiich assembly according o ciaim &, wherein the operalive slameant
is an aperatlive surtace af the fogtswilch, ang wherein in the guarging postition the
guard member is disposed al an angle with respect o the operative surface, said
10 angle baing selectad so that there is sufficient space between the operativs
surface and the guarg member 1or an extremily of 8 users ool 10 move the guarg
member but insufficient space between the operative surface and the guard
nembper to aliow a user's oot {0 be insered enough o actuate the {ootswiich.

is 8. A footswitch assembly according 1o any of claims 1 1o 5, whersin, inthe
guarding posibion, the guard member extends Deyond an edge of the operative
etement of the fooiswiten 1o allow a foot of g user 1o cantact the guard mamber in
a region adiacent {0 the edge of the ipolawiich 1o allow a8 user 10 move the guard
mempear o the non-guarding position.

20
. A footswilch asssmbly according 10 any preceging claim, whersin the
footswiich is mountad on a base ang the guarg mamier is hingadly coupled o the
base.,

25 10, Afoolswiich assembly according 1o any preceding claim, wherein the guard
member inciudes a cover that covers the footswiteh in the guarding posthon.

11. A fooiswilch assembly according to any preceding claim, wharein tha
iootswiich includes a pluralily of foolswilches, each of the plurality of footswiiches
30  being for causing g differant adjustment in an adjustable bed.
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12. Afootswiich panel including a plurality of foctswiich assembilies according
to any praceding claim.

13. An adiustable bed inciuding a footswilch assembiy of a footswitch pangl
5 according (o any preceding ciaim, wherein ihe Hed is conhigured (o adjust in
response 10 a validated actuation of the ootswiich.

14. A foolswilch assemply subsiantially as hersin described and with reference
{0 eacn of the accompanying drawings.
10

15, Afooiswiich pane! substaniialiy as herein described and with reference {o
each of the accompanying drawings.

18.  An adjustable bed substantially as herein described and with reference o
15 each of the accompanying drawings.
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