WO 99/ 62454 PCT/1E99/00049 1 _ "A Therapeutic Bed" Background of the

I nvention This invention relates to a therapeutic bed, and in 5 particular
to prone positioning beds. Patient positioning has been used for sone tine
as a treMNR4¥or patient confort, to prevent skin breakd&HIEIY9 ove
drainage and to facilitate breathing. One of the 10 goals of patient"

posi tioning has been maxi m sation of ventilation to inprove systenmatic
oxygenation. Various studies have denpnstrated the beneficial effects of
body positioning and nobilisation on inpaired oxygen transport. The
support of patients in a prone position can be 15 advantageous in enhanci ng
extension and ventilation of thea daesape@siPeciedf the lungs. The present
invention particularly relates T0o therapeutic beds. of the type conprising
a base frane, a patient 20 support platformrotatably nmounted on the base
frame for roBatkgpaundoyventd Isbvewitianl ongi tudi nal rotational axis of the
patient support platform and drive neans for rotation of the patient
support platformon the base frame. 25 In our previously filed patent

appl i cati on, Tpabl | tavémhniomo reWdte?\ 2268232 wehalegmithed &edher apéutix bed
of this styp : i I (e =T r a supine position or a
prone pogiti%ﬁggﬁﬁﬁ¥§foﬁiﬁﬂ3”§%%g%ﬁgqFﬁgggp§§H§o This type of bed is
particularly suited for the treatment of patients with respiratory

probl ens. Theabedst gbrntiageays!yadl lvaunr ohgbdorrpf thRepatignt agn 4 he
patient support platformand, where r§%U|red, rotation of 35 the patient

support pl at FEFAFPRED &°Pr BAESpp6PTEPbSi t FonPrevent skin breakdown,

improve drainage and to facilitate breathing. One of the

10 goals of patient positioning has been maximisation of

ventilation to improve systematic oxygenation. Various
studies have demonstrated the beneficial effects of body
positioning and mobilisation on impaired oxygen transport.
The support of patients in a prone position can be

15 advantageous in enhancing extension and ventilation of the
dorsal aspect of the lungs.

The present invention particularly relates to therapeutic
beds of the type comprising a base frame, a patient
20 support platform rotatably mounted on the base frame for
rotational movement about a longitudinal rotational axis
of the patient support platform, and drive means for

rotation of the patient support platform on the base

frame.

25
In our previously filed patent application, publication
no. WO 97\22323, we described a therapeutic bed of this
type for supporting a patient in either a supine position
or a prone position and for using kinetic therapy.

30

This type of bed is particularly suited for the treatment
of patients with respiratory problems. The Dbeds
advantageously allow rotation of the patient on the
patient support platform and, where required, rotation of

35 the patient support platform into a prone support position
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supply tubes, monitoring cables and the 1like are

collectively called patient care lines throughout this
patent specification. The term “patient care lines” as
used in this patent specification is taken to mean any
tubes, pipes, conduits, cables and the 1like 1lines for
delivery or drainage of fluids to or from a patient, for
monitoring a patient’s condition and generally speaking
for treating a patient on the patient support platform of
the bed. These patient care lines present a problemn,
particularly when rotating the patient support platform
between a supine support position and a prone support
position, in that they can easily become entangled and may
be inadvertently pulled away from the patient. To avoid
this a nurse or other attendant has to carefully handle
and adjust the patient care lines as necessary whilst the
bed is rotating. This can be extremely awkward. Access
to the patient and the patient care lines is difficult
when the patient support platform is at or approaching the
prone support position.

Another problem that arises 1is 1in ensuring that the
patient 1is correctly secured to the patient support
platferm before rotating the patient support platform away
from a horizontal supine support position. Again, a nurse

has to check all the patient retaining strapping, rails



35 froma horizontal supine support position. Again, a nurse has to check
all the patient retaining strapping, rails WO 99/62454 PCT/| E99/00049 - 3
and supports are secure prior to rotation of the patient squort | at f orm
into the PYOMES24Moport position. This tends to be very ti rrépé]@ﬁ% #hg.
Also, it is not always easy to check the strapping or other restraints are
5 correctly and securely engaged. To rotate the patient support platform
bet ween the supine support position andzthe prone support position,
typically a nunber of nursing staff are required to rotate the 10 pati ent
support platformand at the sane tinme, handle the tubing and wiring to

prevent ent aQﬁ&egﬁ?ﬁo?‘és dihgbodgenRBt pridhuso adHaFaen off MHSI parsdmd f may
be diverted from ot her gutl es, for a considerable tinme. Caonsequently, the
oper ati onal EFPPRY en®yatLOnfy et Rl v tBfr RAWME aRBPRBEE s POFS iR ea for

t he hospital tedde psebenteirpvesieortansuthingct edhlisayarids v eficonahgaydese
probl ens. 20 Summgé/ ofhet t}(e I rPlvent' on The i nvent it n i srch Eac%gri Séardei n
that there igafﬁlov' ded é:ui dé: fean ?B?lrb%tioe]ﬁt CAaré 1 inestar e Or both
ends of 5t hecpateenly sarppardcyredtyf engefied. gui di ng the patient care 25 |ines
between a patient on the patient support platform and associ ated appar at us
externally of the patient support platform said guide neans being nounted
at or adj aced® reRateofifpt pataantr staPPBHRaPlakfermf behdegmat Flant SYRpPport
platform 30sAgyent ageousion dhe tHy GUdRN RipPwirdepodikedn] NEQppeaaIYNg &
patient care |1ne mana%errent system for 0£t| mum handl i ng of patient care
lines partic@l #¥PsheRr &%?%@ﬂt feabdd 2 et weEN1ESupthe FOMFHEr t PpBsi ti on

and a pnone pHppefit support platform and at the same time, handle the

tubing and wiring to prevent entanglement or dislodgement.

Thus, a number of nursing staff may be diverted from other

duties for a considerable time. Consequently, the

operational efficiency is adversely effected and costs
15 increased for the hospital.

The present invention is directed towards overcoming these
problems.

20 Summary of the Invention

The invention 1is characterised in that there is provided
guide means for patient care lines at one or both ends of
the patient support platform for guiding the patient care

25 lines between a patient on the patient support platform
and associated apparatus externally of the patient support
platform, said guide means being mounted at or adjacent
the longitudinal rotational axis of the patient support
platform.

30
Advantageously, the invention provides a bed incorporating
a patient care line management system for optimum handling
of patient care lines particularly when rotating the bed
between a supine support position and a prone support

35 position. The risk of entanglement or dislodgement of the

patient care lines is minimised as the lines are securely



35 position. The risk of entangl ement or dislodgenent of the patient care
lines is mnimsed as the lines are securely WO 99/ 62454 PCT/| E99/ 00049 4

supported by the guide neans during rotation of the patient r%
pl atform “f(#gé&ése“cond aspect, the invention is characteri S}ET?I#Q%%?OS o 5
there is provided a retaining neans for releasably securing a patient on
the patient support platform the retaining neans being operatively
connected to the drive nmeans for rotation-of the patient support platform
to regulate rotation of the patient support platformin 10 response to
correct engagenent of the retaining neans. This construction

advant ageouskyppbevedt oy ottdld oguatiet hgeapat iR imupporttpbat f 6Ff M tind ess

the patient is _securel strap or otherw se restrained on the patient
support pl aPRGFRE ﬁ@@ﬁkoﬁq é}%ﬁi@%&“sinple and qui ck indication to 15

nursing staff as to whether or not the patient is properly secured on the
patient suppert_p t.hi 1 d. t .he | j j eri sed
o that thetB Pocaroa ey e he i SR cR 14 Shataprecrerd 90 Fhfaci on
of the patiembesappdpst pravided op t wetbaséngr ameangreaherf oreseasipyyt he

orientation Qb hbenpati ieiSHPPOKt tREAIQHMNRN JhRAS S 413N anghareans
for controlling operation of the drive neans in résponse to the sensed

position of EREIPBRIFENnTPEEBPpHELNFl AFGARITF YhEPRepssd foanke | A1 REs way,

the rotati onmebnkhefqat keRhtiSHpRA t tpkatgarimraansbppseadid s tcaminr otbed in
a sinple nmanner i

t tate th t t. platf b nb
of "doui 1 abl 6 LGEPRALS! | GRS BT h Tbaglor r RBLCAT oo (PRHG bRGE eabRorth
pl at f or mOcan rieeponaér dlol ecbrireamvengdydeinteent dithtenertta ioingntredarans
| eaving a nurgg of 1868408 EENdgbOntREeBRL] PNbrideieressalyi I b ERLS 1S

being carried out.
patient support platform unless the patient is securely

strapped or otherwise restrained on the patient support
platform. Also, it gives a simple and quick indication to
15 nursing staff as to whether or not the patient is properly

secured on the patient support platform.

In a third aspect, the invention is characterised in that
there 1is provided drive means which 1is operable for

20 rotation of the patient support platform on the base
frame, means for sensing the orientation of the patient
support platform on the base frame, and means for
controlling operation of the drive means in response to
the sensed position of the patient support platform on the

25 base frame. In this way, the rotation of the patient
support platform can be readily controlled in a simple
manner to rotate the patient support platform between a
number of desirable orientations on the base frame. Also,
the base support platform can be controlled to move

30 between different orientations leaving a nurse free to
attend to the patient if necessary while this 1is being
carried out.

In one embodiment, means is provided for securing the

35 patient care lines on the guide means.



I n one enbodi nent, neans is provided for securing the 35 patient care

| ines on the guide neans. WO 99/62454 PCT/1E99/00049 - 5 1In another

enbodi nent

th ui de neans conprises a tubular guide for assage
of the payﬁé%wgﬁgre line or lines. 5 1n a further enbodiné%ﬁ%gﬁ%go ubul ar

gui de has a bore for

t hrough passage of the patient care |ines and a bore

insert is provided for engagenent within the bore, the bore insert having

a nunber of spaced-apart slots about a- peri phery of the insert,
for receipt of a 10 patient care |ine,

each sl ot
each sl ot being closed by a side
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patient care line, each slot being closed by a side wall

of the bore when the insert i1s mounted within the bore.

In another embodiment, the guide means comprises a guide
body having a number of patient care line receiving slots

for reception of the patient care lines.

In a further embodiment, the guide means has a guide body
with a number of spaced-apart peripheral slots for

reception of patient care lines.

Preferably, each slot has a side opening, and closure
means 1s engagable across the side opening to releasably

retain a line within the slot.

In another embodiment, the closure means is a spring-
loaded finger normally biased into a slot closing position
across the side opening and retractable against spring
bias for insertion and removal of a line into or from the
slot.

Preferably, the closure means is a quick-release strip

engagable across the side opening.

In a further embodiment, the guide body is movably mounted
on the patient support platform for vertical movement of
the guide body on the patient support platform.



t he gui de body on the patient support platform WD 99/62454 PCT/ | E99/ 00049
6 Preferably, the guide body is slidably nounted on the patient support
platform 5 In another enbodi nent of the invention, there isTprovided

ret ai ni ngWREHE4¥or rel easably securing a patient on the JgatV &A% hport
platform said retaining neans being operatively connected to 10 the drive
nmeans to regulate rotation of the patient support platformin response to
correct engagenent of the retaining nmeags- In a further enbodi nent, the
retai ning nmeans conprises a 15 nunber of pairs of support el enents nounted
between a head end and a foot end of the patient support platform each
pair of support elenents conprising associated support elenents nounted on
opposite sides of the 20 patient support platform.and haviqg a fastener to
secure the sGpSOFTARLEmeME { SYLERePody it aishigaat i BARRERT ¢ K2 p&ES ent
support pl at fpatAensepsppgrtrgsans: Agsnci ated with each fastener to sense 25
correct engagenent of the fastener, said sensing neans being connected to a
controller for controlling operation of the drive nmeans. 30 In anot her
enbodi nerit , dachnbdbeenembbdsmantonpl éhenttavgntpainy tchefastiengpropades,
nanmely a fir f.astepe t d Ad f r r fast r part
bei ng nnunte§£%ﬁ§§%§ﬁ gfggﬁefa% o f%ggglguﬁg%%?qege%iﬁ%%Fﬂﬂﬁi53?622§4

PCT/ | E99/ 000#2tipntt FEPPP¥EtPfatsiamer part being normal |y biased out of
engagenent with the second fastener part, the first fastener part

co-operating wth the sensaor . _
said retalning means being operatively connected to

10 the drive means to regulate rotation of the patient
support platform in response to correct engagement of

the retaining means.

In a further embodiment, the retaining means comprises a
15 number of pairs of support elements mounted between a head

end and a feoot end of the patient support platform,

each pair of support elements comprising associated
support elements mounted on opposite sides of the
20 patient support platform and having a fastener to
secure the support elements together to retain a

patient on the patient support platform,

sensing means associated with each fastener to sense

25 correct engagement of the fastener,

said sensing means being connected to a controller

for controlling operation of the drive means.

30 In another embodiment, each fastener has a complementary
pair of fastener parts, namely a first fastener part and

a second fastener part,

one fastener part being mounted on each of the pair

35 of support elements,



5 when in an engaged position to indicate that the fastener parts are
engaged. In a further enbodi nent, the sensor has a magnetically operated
switch and an operating nmagnet is nounted on 10 the first fastener part to
oper at e t“@”@@?ﬁ%h. I n anot her enbodi nent, the support eleﬁgﬁggﬁﬂﬁgwnnunted
on side rails upstanding at each side of the patient support platform 15
Preferably, each side rail is renovably nounted on the patient support

pl at f orm havi ng neans for rel easably engaging the patient support

platform 20 | ocking neans to secure the rail on the patient support
platform rail sensing neans to sense interlocking engagenent of the rai

with the patient siep@itrspl dfseemer2pasal Beialyl nsensing weapsdbeitgos
operatively connected to %he.ggnﬁroller er t he drive means such that the
drive neans will SHAF9EPEPSt 81FF Hhe Fe59°9 La5E6PFEcPPY tengaged with the
patient support platform 30 In another enbodi nent, neans is provided to

lock each rail onthe:pa i%%%t%ﬂ%&obégQ'%%18F€E$ﬁ§ﬂgtggtgakhgngenéHBport
platformis in an inverted position. I n"a turther “enbodi nent, one or
mor e hi nged panel $'hete 1hr @A deddpged heosdtiient tsuppodicpltat fBrah t hprovi de

access WO 99/ 62454 ReEnE99LP0948re- efgaddu @ patient when the patient
support platformis in an inverted position, each panel having panel

| ocki ng means to secure the 5 panel in a closed position on the patient
support pl atfrora further embodiment, the sensor has a magnetically

operated switch and an operating magnet is mounted on
10 the first fastener part to operate the switch.

In another embodiment, the support elements are mounted
on side rails upstanding at each side of the patient
support platform.

15
Preferably, each side rail is removably mounted on the
patient support platform having means for releasably
engaging the patient support platform,

20 locking means to secure the rail on the patient
support platform,

rail sensing means to sense interlocking engagement
of the rail with the patient support platform,
25
sald rail sensing means being operatively connected
to the controller for the drive means such that the
drive means will only operate if the rail is
correctly engaged with the patient support platform.
30 |
In another embodiment, means is provided to lock each
rail on the patient support platform when the patient

support platform is in an inverted position.

35 In a further embodiment, one or more hinged panels are

provided in the patient support platform to provide access



panel sensing neans being provided to sense | ocking engagenent of the

panel with the patient support 10 platform said panel sensing neans being
operatively connected to the controller for the drive means_such that the
drive meaf® W4f%nly operate if the panel is |ocked 15 in FETEEGEER®
position on the patient support platform |In another enbodinent, there is
provi ded nmeans for sensing the orientation of the patient support platform
on the base franme, and neans for control Bing operation 20 of the drive
means in response to the sensed position of the patient support platform
on the base franme. In a further enbodi nent, the sensing neans conprises a

ring nmountedtgn gt i PiadrdtenthSUPeRE t pRkakhor Buppoaki ghby foZl Wst hird hen
rotational axis o éhe ga%jent support platform the ring having a first
series of sl dP¥eEpacedP A 4V intervals about the ring, 30 the ring having
a nunber of sets of location slots spaced-apart about the ring, each set
of location slots_givin n.i_ndication,of, a.particular . ori i of the
pati ent support pﬁggbopﬁgFglggﬁggg:ﬁ?qﬁ%t%ﬁg %ggeﬂﬁfgﬁ%,t%mf§§§§%4§ﬁe

PCT/ 1 E99/500049 9paand adrcoaplcesedaryogpigsidn oonr daderpassuet asedpakrth the
di sc, the positioE15g§g§$,being nounted on the base franme and havi ng
conplenentary light emtter and receiver pairs supported at opposite sides
of the 5 disc for cooperation with the slots in the disc to determne the

orientation of thespati eRhssHBP@ansPIBe iy v ilde baseséhageiobringot her
enbodi nent, the ring has a nunber of arkln%w )
engagement o the ganel ith the patient support

10 platform,

said panel sensing means being operatively connected
to the controller for the drive means such that the
drive means will only operate if the panel is locked

15 in a closed position on the patient support platform.

In another embodiment, there 1is provided means for
sensing the orientation of the patient support platform
on the base frame, and means for controlling operation
20 of the drive means in response to the sensed position of

the patient support platform on the base frame.

In a further embodiment, the sensing means comprises a
ring mounted on the patient support platform co-axially

25 with the rotational axis of the patient support
platform,

the ring having a first series of slots spaced at 1°
intervals about the ring,
30
the ring having a number of sets of location slots
spaced-apart about the ring, each set of location
slots giving an indication of a particular
orientation of the patient support platform relative
35 to the base frame,



10 slots | ocated about the ring defining a nunber of parking |ocations for
the patient support platformon the base franme at which a | ocking bolt is

engagabl e_bet ween the patient support platformand the base o | ock
the pati % HRort platformon the base frane. 15 Bri ef %géjélﬁz?sgﬁﬂ%fnof

the Draw ngs The invention will be nore clearly understood by the

foll ow ng description of sonme enbodi nents thereof, given 20 by way of
exanple only, with reference to the accompanying draw ngs, in which: Fig.
1 is a perspective view of a therapeutic bed according to the invention;
25 Fig. 2 is a another perspective view of the therapeutic bed, shown in

a,nﬁ] hg(r) posi E! ont dndisg; tcoﬁFme?énwr %ﬁéigﬁgnpﬁééﬁéfét iasgoviiaweal Wi bed
W a patl en SUppaQr pratrorm Qt e Ded, S wn, I n an Il nyerte prone
patient supporti ngtl"peos&t?6n; tk?g.poflitéogn ISRPeE] gQFaltl?%n%?m\W%% 8F tH€ bed;
35 Fig. 5 is a perisfectingeviaeid ¢favankr asRpotnéhear ¢ het gipe wnict teed,;andD

99/ 62454 PCT/ 1 E99/00049 10 _Fig. 6.is erspective.view.of a S ortion
of the bed frane W?Gf%vaerpaP?éﬁg ssd%’ﬁ’&rt‘a“e% at OPHP8F1¥%eV¥blgi§S rgﬁo\e/te ;5

Fig. 7 is5an el evadismafovi emopkratiomanwith tthe bedits Fig. tBei digcpltan view
of the bed frame SEOMinidL Fife £ridfcfifhn9dS RnBl aBav] &t sl didird 0

Fig. 8 showi n hi nge anel s of e patil ent support atformin
J J pf%tfé%m on the basepframe. PP P

In another embodiment, the ring has a number of parking
10 slots located about the ring defining a number of parking
locations for the patient support platform on the base
frame at which a locking bolt is engagable between the
patient support platform and the base frame to lock the
patient support platform on the base frame.
15

Brief Description of the Drawings

The invention will be more clearly understood by the
following description of some embodiments thereof, given

20 by way of example only, with reference to the accompanying
drawings, in which:

Fig. 1 1is a perspective view of a therapeutic bed

according to the invention;

25
Fig. 2 1is a another perspective view of the
therapeutic bed, shown in another position of use;
Fig. 3 is a further perspective view of the bed with
30 a patient support platform of the bed shown in an
inverted prone patient supporting position;
Fig. 4 is an end elevational view of the bed;
35 Fig. 5 1s a perspective view of a frame of the

therapeutic bed;



pl ace on the bed franme; 15 Fig.

view of the bed in use, supporting a patient in a prone pqQsition: 20
12 is a d@“&”ﬁzg§ploded sectional view of a side rail Ioc&%ﬁékﬁggﬁé

for the bed; Fig.

14 is a sectional

10 is a perspective view of the bed in use
and supporting a patient in a supine position; Fig. 11 is a perspective

Fi g.

ni sm
13 is a detail sectional elevational view of a 25 side

rail | ocking mechanism for the bed shown in another position of use; Fig.
el evational view of -aimarel | ocking nechani smon the
patient support platform 30 Fig. 15 is an enlarged detail sectional view

of portion of the |ocking nechanismof Fig. 14, Fig. 16 is a view sim|ar

to Fig. 15 showing the 35 |ocking nechanismin another position of use;

99/ 62454 PCT/ 1 E99/.0004

- 11 Fig. l7a i d i ti i
pati ent retaininglgragslﬁfatﬂig%é%ﬁtﬁé%;é%fgbCﬁi%ggéggggg?%a%ég?§h$¥%r a
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rotational 5 intéeedodkamaceipbrat pdtiant heuppaps; pFagfodwcof stize deedi |

perspective view Qf a.patient

form ng portion ofpig rotaki gnab coMtiRa1 13 Eekani puhorot endadpnt
support platformof 'the bed; Fig. 20 is a detail side elevational view of

a rotary encoder form ng portion of the bed; and
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Fig. 8 1is a plan view of the bed frame shown in Fig.
7;

Fig. 9 1is a plan view similar to Fig. 8 showing
hinged panels of the patient support platform in
place on the bed frame;

Fig. 10 is a perspective view of the bed in use and

supporting a patient in a supine position;

Fig. 11 is a perspective view of the bed in use,

supporting a patient in a prone position;

Fig. 12 is a detail exploded sectional view of a side
rail locking mechanism for the bed;

Fig. 13 is a detail sectional elevational view of a
side rail locking mechanism for the bed shown in
another position of use;

Fig. 14 is a sectional elevational view of a panel

locking mechanism on the patient support platform;

Fig. 15 is an enlarged detail sectional view of

portion of the locking mechanism of Fig. 14;

Fig. 16 is a view similar to Fig. 15 showing the

locking mechanism in another position of use;

WO

retaining strap and buckle for securing the
flaps; 10 Fig. 1871's an el evational view show ng a tube guide at one end

of the béd; Fig. 19 is a detail elevational view of a rotary encoder ring



20 Fig. 21 is a detail view show ng portion of the rotary encoder ring.
Detail ed Description of the Invention 25 Referring to the draw ngs there
is illustrated a therapeutic bed according to the inventiaon_indic Eed
gener al | yWRO¥4&4 ef erence nuneral 1. The bed 1 conprises P§TGF6%W§9 ,
engagi ng chassis 2 nounted on wheels 3. A base 30 franme 4 is secured on the
chassis 2 by pivot linkages S. Rans 6 housed within the base frane 4
operate the pivot Ilinkages 5 to raise-and dower the base frame 4 on the
chassis 2. The ranms 6 may be operated to keep the base franme 4 level as it
noves or may be operated to raise or 35 |ower one of the ends of the base
frame 4 to tilt thgdaserafriamea4 ghaut apbrapsyerae axky Obrt hatrhase frane
4 to WD 99/ 62454 P /LE99/0%949 12 nove a patient support platform?7
carried on the bad@t3fPaRe A41fRE°h Tl /enburg position. The patient

support platform7 is rotatably nounted on the base frame 4 for rotation
about a longitudinal ro ional axis of .the 5 patient support platform?7
bet ween a supi ne Eﬁg'orgquoﬁfti?n1%ﬁﬁ§ﬁ#ﬁ ndﬁﬁgFaT aﬁﬂraégr&ﬁga§6888ﬁt
posi tion 5 shown i nrieglogk Theopat¢rared siuppdre fhlagisform 7 has a pair of
upright end 10 rings 8,9 each of which sits on and rotatably engages an

associ ated pair of spaced-apart rollers 10 (Fig. 6) at each end of the
base frame 4. Sid&isuppola Irarsa1detdil epeeprepeivieeletecénd Liakgsns 9. A

central cross bar Jd4aiexhgndsrhgtdeenidie sSide suppeihgbans #2a43; H nged
15 panels 16,17 (Fig. 9) are hingedly connected to the cross bar 14 and

can be opened when the bed 1 is in the prone position as illustrated in
Fig. 3 flor access Rigy.t N8 bckan elevational view showing a tube guide

at one end of the bed;

Fig. 19 1is a detail elevational view of a rotary
encoder ring forming portion of a rotational control

15 mechanism for the patient support platform of the
bed;

Fig. 20 is a detail side elevational view of a rotary
encoder forming portion of the bed; and

20
iFig. 21 is a detail view showing portion of the
‘rotary encoder ring.
Detailed Description of the Invention
25

Referring to the drawings there is illustrated a
therapeutic bed according to the invention indicated
generally by the reference numeral 1. The bed 1 comprises
a ground engaging chassis 2 mounted on wheels 3. A base
30 frame 4 is secured on the chassis 2 by pivot linkages 5.
Rams 6 housed within the base frame 4 operate the pivot
linkages 5 to raise and lower the base frame 4 on the
chassis 2. The rams 6 may be operated to keep the base
frame 4 level as it moves or may be operated to raise or
35 lower one of the ends of the base frame 4 to tilt the base

frame 4 about a transverse axis of the base frame 4 to



of a patient on the bed 1. It will be noted that this construction gives
good access to the patient wwth mnimal 20 obstruction. A slap shut
mechani sm 20 (Figs. 9 and 14 to 16) is nmounted on each panel 16,17 for
engagerrentWQ\n"%"??“?“ne support bars 12,13 to securely |ock tHEERYPWIYG 17
in the closed 25 position. A spring |oaded |ocking pin 22 is slidably
nmounted within an el ongate tubular housing 23 for novenent between a
retracted stored position (Fig. 15) and am - extended position (Fig. 16) in
which the locking pin 22 engages in an associated receiver slot 23a in the
support 30 bars 12,13. Sensors (not shown) detect correct |ocking

engagerrgnt Ofmoeéclha| qﬁtiifé@tpié_hﬁs%lr\/ﬂ tblbtﬁ?‘?ﬁsq?i @éﬁied et%ﬁi theﬂie Sb@%et23a
and sends a signal to a rotatiqna ontroller for.the patient suppor
platform 7 \Mﬁr%ﬂ‘e p#evéﬂf% rt %’?eﬁﬁie&l‘? IpaPPEhtiLhppor tTH5 aPPE-RTE

unl ess 35 botduppardl P1BEfotd ar éssectnehpllioakadted bvhethat bage fsupport
platform7. Vi n. 21, 1s,sli der, W0 .99/.62454 PCT/ | E99/ 00049
13 gravity éhq%%‘é%%ﬁ@ﬁg?eéb?ﬁﬁeg2?§9%§t€ e %nﬁﬁ%%}%ﬁ?agigglswggl%égr
engagenerit wRatigntonpuppentar pletfexmf ef ertétadeeryr coveuinen tstppbotki ng

bol t 22 when Jh8 thaki estowtPRAr trs P «'il%f U 74l Sidhd heu &'wepg%%it%ﬂn to

prevent opening of 5 the panels 16, the gravity pin 21 sliding out of

engagement witR"hdgfddve324 when the patient support platformis in the
prone position to allow opening of the panels 16, 17. A handle 98 is

Pocki ng pin 102 PHHET CPRSE Y EARCeEh doditeta Pt oo BOUEL AR ERE
housi ng 128. Thusgs thed pzaed ofl6yhilch asets ebeaand frotatapeni eggabest ha
ot e PO B oF SRR, cpnd et M0y o e
each end of the base frame 4. Side support bars 12,13
extend between the end rings 8,9. A central cross bar 14
extends between the side support bars 12,13. Hinged
15 panels 16,17 (Fig. 9) are hingedly connected to the cross
bar 14 and can be opened when the bed 1 is in the prone
position as illustrated in Fig. 3 for access to the back
of a patient on the bed 1. It will be noted that this
construction gives good access to the patient with minimal
20 obstruction.

A slap shut mechanism 20 (Figs. 9 and 14 to 16) is mounted
on each panel 16,17 for engagement with the support bars
12,13 to securely lock the panels 16,17 in the closed
25 position. A spring loaded locking pin 22 1is slidably
mounted within an elongate tubular housing 23 for movement
between a retracted stored position (Fig. 15) and an
extended position (Fig. 16) in which the locking pin 22
engages in an associated receiver slot 23a in the support
30 bars 12,13. Sensors (not shown) detect correct locking
engagement of each locking pin 22 with its associated
receiver slot 23a and sends a signal to a rotational
controller for the patient support platform 7 which
prevents rotation of the patient support platform 7 unless
35 both panels 16, 17 are securely locked on the patient
support platform 7. A gravity pin 21 is slidable under



15 retain the locking pin 22 in the retracted position. The catch 100 can
be pressed into the housing 23 against spring 105 bias to rel ease the

| ocking pin 22 which is then urged outwardly by spring 99 into the

out war dl y WRRVEAM ng engagenent position shown in Fig. 16 fRr/HEYHN ocking
the panels 16, 17 on the patient support platform 7. At each side of the
patient support platform 7 upstanding side rails 25 are provided. Each
side rail 25 has a 25 downwardly extending-stanchion 26 at each end which
is engagable with a conpl enmentary socket 27 (see Fig. 13) in one of the
support bars 12,13 of the patient support platform7. Upon engagenent of

the stanchi ong2fiyiwivt i hen sOsketatd ansdy | ok | 9adede| aekknagPkl 28 dBoused
wi thin the 30 r 12,13 is englggabl,e t hrough an opening 24 in the side

wal | of the sttket'®7 GRERITFRCKIAGIsI0LC %W%%ryst%mﬁf%ﬁ?rf&tlﬁqhandl e
30 at an innegrexvé of4 tihe diecKictgking MR 2 apeimdie: tgatsidrte duppolracki ng
pin 28 in an f.%pciaged housi% 31 housed wthin the bar 12, 13 for 35

rel ease of tH%Egiéﬁghio%SZép R gpFPﬁénglgoﬁx%h?% Y?m?rﬁﬁﬁﬁﬁrﬁfgffngrﬁgs t he
| ocki ng pbn Z2theouvenedsy Idf, t heé, WBHE9/ 2464t PCHINEIRI 0G04€ing4 olbbusifng 31
into a Sta”Chéxgé(}ag%’ﬁ%@ Wit&??ltkggrbﬁd&vﬁw: h Bgenofed that .ap asﬁgsg);a'r%t ed

gravity operat retalining pin s slidably nmounted™in a tubu casi ng
33 on the houwlagorm isucdh tHw R tins igdonefo SupPor tpgndfPorm *hies in

the 5 inverteshidigne 6)o3it.i OA hRedREN982: 8 PSSy AQMIVIAT Hry UHar or@ @\ LY
(in the direction of arrow A, gl 9 13) to_prevent retrglctl on of the pin 28
| ocki ng the r&i§ st¥EINP Jokt tFonioA Bahusl 35.pasengigdbre MM Ea®i pin 28
to deterbdne 22 hehpolsi tdaon lod therptted8 sigainegi Hring dhewpithid8 the 10

crgnged of, SSgIAREPLaN N HESUaRE ARy ! 9 (U SPRRRLE. e
opening. In the retracted position, Figs. 14, 15, a

spring loaded catch 100 mounted on the locking pin 22

engages a slot 101 in a side wall of the housing 23 to

15 retain the locking pin 22 in the retracted position. The

catch 100 can be pressed into the housing 23 against

spring 105 bias to release the locking pin 22 which is

then wurged outwardly by spring 99 into the outwardly

extending engagement position shown in Fig. 16 for re-

20 locking the panels 16, 17 on the patient support platform
7.

At each side of the patient support platform 7 upstanding
side rails 25 are provided. FEach side rail 25 has a
25 downwardly extending stanchion 26 at each end which is
engagable with a complementary socket 27 (see Fig. 13) in
one of the support bars 12,13 of the patient support
platform 7. Upon engagement of the stanchion 26 with the
socket 27 a spring loaded locking pin 28 housed within the
30 bar 12,13 1is engagable through an opening 24 in the side
wall of the socket 27 with a 1locking slot 29 in the
stanchion 26. A handle 30 at an inner end of the locking
pin 28 1is operable to slide the locking pin 28 in an
associated housing 31 housed within the bar 12, 13 for
35 release of the stanchion 26. A spring 3la within the
housing 31 urges the locking pin 28 outwardly of the



rotational controller for a notor which rotates the patient support

platform7 such that the notor will not operate until all the sensors 35
indicate that the pins 28 15 are properly engaged with the stanch%ﬁns 26 so
that the Y&?Y¥*¥5 are secur ely attached to and | ocked in Y on the

patient support platform7. To retain a patient on the patlent support
platform 7, 20 associated pairs of patient support flaps 40,41 (Fig. 1)
are pivotally mounted on opposite side nails 25 and can be secured
together by locking straps 43 to securely retain a patient on the patient
support platform 7 as described in our previous patent application

Publ i cation M@usmgﬂszzaasozé cthacHebAl éﬁg@@ix\i@ip@sﬁtﬁoﬂﬂCﬂf po1El sk herein
by reference) gagg i rap.43 co I | ses web 44 %ﬁt either a buckle 45
(Fig. 17) or "RL§ Fed® P26 AHtC %ﬁﬁé’e‘téfn&p%ﬁ‘ EHe TREBIUHDY (R bifckl e 45
and clip 46 fier siindahlguncknted| tase tastemercadiwgwed dd whenhodheimuickl e

45 is 30 rel gased.} St ?QQr&§£§q§Q¥é%ﬂF%Lﬁ§%h%g%?@dBQthﬁﬁgca 5?h§§ﬂﬁ€iln 1

stretched position onto one si | e 45
from over a ﬁ@gﬁétﬁ@apr9n©pﬁ®atbd0nsﬁh@chlm83andﬁpéa davwnrerakyoendeled fl ap

41 on which b@§v1Q¥CKhﬁ éﬁe'élggéﬂigg oghgrﬁ@ﬁnﬂt'§1§“‘i§h #8 pscvErpted 35
i nside each flap 4 i mred |ateéy bel qw the nmagnet"in_the tightened

buckl e 45. Ar§§|r?€§l€?r<a€u‘ih%fpltrh Srelfpfeting \iDSoGra3454 SPER/ PE%FB%M -
15 switch 48 pangbrsoresIstig 4ﬂga@ammwﬁhl @a@hC@lﬁﬁCZ8)rté9@eté/hm2ﬂilel S

accessi bl e on,an _ext.erior qf he flap B 0osin Iue of
resi st or fonggcﬁcﬁliﬁoﬁl § %%gt? ¥e8 $8£tl%| %ach buckl e
45 can He® 5 \eamlgadatiedr Thssngebed whehbmhkletéﬁphthcmG.ncdkbbr@fesha
Stal | magnet .odh3okd 58°200RARALROSK! LONSLDe IRINGT Lea! LYy, QPELAT £S gui L e
48 is operabﬁg 6 con |Pn1t at ?E %ucﬁlg ﬁgagnﬁ é??pg 26 are correctly
j oi ned and tﬁ@t@&ﬂp@g@ jgontroller for motor which rotates the
patient support platform 7 such that the motor will not
operate until all the sensors 35 indicate that the pins 28
15 are properly engaged with the stanchions 26 so that the
rails 25 are securely attached to and locked in position

on the patient support platform 7.

To retain a patient on the patient support platform 7,
20 associated pairs of patient support flaps 40,41 (Fig. 1)
are pivotally mounted on opposite side rails 25 and can be
secured together by locking straps 43 to securely retain a
patient on the patient support platform 7 as described in
our previous patent application Publication No. W097/22323
25 (the details of which are incorporated herein by
reference). FEach strap 43 comprises a web 44 with either
a buckle 45 (Fig. 17) or associated clip 46 at a free end
of the web 44, the buckle 45 and clip 46 forming a quick
release fastener. The web 44 when the buckle 45 is
30 released is shortened by an elastic band 47, which is sewn
in a stretched position onto one side of the web 44, to
withdraw the buckle 45 from over a magnetically operated
switch 48 mounted on the associated flap 41 on which the
buckle 45 is mounted. The magnetic switch 48 is mounted
35 inside each flap 41 and immediately below the magnet in
the tightened buckle 45. A series circuit of the magnetic



thus correctly secured on the patient support platform7. 10 Each of the
fasteners nust be correctly engaged before the patient support platform?7

can be rotate hand- hel d controller 85 (Fig. 4) is noun i ocket
86 at the%&o%q?&?)@ the bed 1. This controller 85 has a 15 tg&%ﬁ{%&/&}p&

engagenent with the connector 49a to allow the controller 85 to check the
buckle 45 is properly engaged (the switch 48 is closed) and determ ne the
value of the resistance 48 to identify the-flaps 40, 41 bei ng checked.
Each of the flap pairs 40, 41 are checked in sequence 20 starting at the
foot of the bed and noving towards the head end of the bed. Preferably,
the patient stppH 49laid of rasiWdor Gt emielaeasednf @r doeingidtenr 4WBkhess

fl | ocki i ; fi dinth t t i
compl et o, ThA EHELFBs “AEFoPRRLF T 8hs i & 35 WHockea ‘P BgatAEr G- t hE¥same
time. Assum nthaldindhen i mtsqlocksly el rasistdie handehehdflepnéiolahdr 85
can be used txf?eis‘ﬂﬁ%%{ yi§?”@o§9e899rc%'sﬂ9et %p?g?%cﬂobﬁfgﬁk[emﬁ'QanBteor

controller to rotate the 30 patrent supgor orm nurse can nove
r

around the bedlidaded.he Tharsiemhesupper Pupkde f &b m Whidh atreprpaI@ SRl i ng
rotation wthsthe _Crf?é't{r{é’dﬂ efs 8f tEhENSt £yed NS S B NP RIE M1ty t he
I en

patient or the pat care lines duri ng rotati on, 35 Managenent neans for
©

patient care PRHALKHUITEST JHed SaRRSTRP§9/ 524520 P | HODY duckles
sensor cabl esq3 sapaovided am tdie hedradtly faoinendaed thbephbedehbeis

t i tral i 50 . (Fig. 5 ' t
ongrt udi nal G STEEHE At e B artE P oy HERGH s dpsanerly and
through p@ssagmciofod thee frattiemrirscanet| baesorfecale ¢ngwydibllufors? thei g. 4)
i's  removabl y, engagatl 6,44, .t BErAPENELDY 1RO ARdidags @ nunber

A hand-held controller 85 (Fig. 4) is mounted in a pocket
86 at the foot of the bed 1. This controller 85 has a
15 contact for engagement with the connector 49a to allow the
controller 85 to check the buckle 45 is properly engaged
(the switch 48 is closed) and determine the value of the
resistance 48 to identify the flaps 40, 41 being checked.
FEach of the flap pairs 40, 41 are checked in sequence
20 starting at the foot of the bed and moving towards the
head end of the bed. Preferably, the patient support
platform 7 will not be released for rotation unless flap
locking 1is confirmed in the correct sequence and the
sequence 1is complete. This ensures all the flaps are
25 checked together at the same time.

Assuming all the interlocks are clear, the hand-held
controller 85 can be used to remotely send an operating
signal to the rotation motor controller to rotate the

30 patient support platform 7. A nurse can move around the
bed 1 as the patient support platform 7 rotates,
controlling rotation with the controller 85 to ensure
there are no problems with the patient or the patient care
lines during rotation.

35

Management means for patient care lines such as tubes and



of spaced-apart circunferential slots 58 each for reception of a patient
care line. Each slot 58 is closed by the side wall of the opening 50. 10
At a head end of the bed the patient care |line nmanagenent neans conpri ses
a guide bW OBR4¥igs. 1 and 18) nounted adjacent the | ondit W HE*axi s of
the patient support platform 7 and slidable on associated rails 52 so that
it 15 drops beneath the head of the patient when the bed is in either the
supi ne or the prone position. The guide B4 -has a nunber of slots 54 for
reception of patient care lines. The slots 54 may be of different sizes as
shown to accommodate different |ines. Wien the patient care lines 20 are

engaged W th dhecyl Aab124 & sFdvididoagded: ket ghai ng atf inNgesoSSeABUBEEd
across the |Q!et of each slot 54 retains the patient care lLine within the
slot 54. The fifuiib%l by BINFECHHNtBRh SOFRELSBS whi CRVEE 2L oCRERBRY

mount ed on slicderBidb9 Bhi edjstedabhy engagedihalr aidis 52f 2heThusiehhe
gui de body 51 _can _he r.at.ated t.of the . for effer _access to a
patient's heéﬁlﬁprﬁeé€§§§%§?‘?# %ﬁﬁIsu@ﬁﬁ%ﬁ%ﬂ%xﬁ%#eggfﬁgshtﬁ?§sﬁg?i8£t care
| ine mandgengite (patilesddioaget Aénpati 8ntcacar éihenesldrrably (Bugwarddl ysat
each ~end of Jieaed okeabiuoiacliial eshandling ofy the pal ekAgecar e

p platform d

| i nes when noving thé patiént support : et ween t he supi ne an
prone suppor tPposFPrerd aRaklo, Ehecupkgietiaar esiphes &Be seetitel YoRel d to

prevent i nadwidpRnbnwidfhdr dali ehitoraepathent . gdsnAsdpivest als thespat i ent
support platforgkfan.be of ;he type described in our Patent Specification
No. W97/ 223P¥ WO 0§A654521 b | By /WMFUSI PP- (the details of which are

i ncorporkait ed by reference), essentially conprising a belt drive between
the patient aHRP %retacp learH oM t7hea%deoa r{:haes Spoa ii‘fjletne’lcd c%lr%Ctlriin% nnPa:[n%rge(I)ngntche

means comprises a guide body 51 (Figs. 1 and 18) mounted
adjacent the longitudinal axis of the patient support
platform 7 and slidable on associated rails 52 so that it

15 drops beneath the head of the patient when the bed is in
either the supine or the prone position. The guide 51 has
a number of slots 54 for reception of patient care lines.
The slots 54 may be of different sizes as shown to
accommodate different lines. When the patient care lines

20 are engaged with the slots 54, a spring loaded retaining
finger 55 mounted across the inlets of each slot 54
retains the patient care line within the slot 54. The
guide body 51 is mounted on a rod 56 which is rotatably
mounted on sliders 59 which slidably engage the rails 52.

25 Thus, the guide body 51 can be rotated out of the way for
better access to a patient’s head if necessary. It will
be appreciated that this patient care line management by
leading the patient care lines axially outwardly at each
end of the bed greatly facilitates handling of the patient

30 care lines when moving the patient support platform
between the supine and prone support positions. Also, the
patient care 1lines are securely held to prevent
inadvertent withdrawal from a patient.

35 A drive for the patient support platform can be of the
type described in our Patent Specification No. W097/22323



base frame 4 at a foot end of the bed 1. In this case 5 however operation
of the notor is controlled by a rotary opto encoder conprising a code disc
60 with three concentric tracks of slots 61, 62, 63, see Figs. 19 to 21
and a conpY@M¥EREM¥ry position reader 64. An outer angle tr;fé%”@ﬂw Btori ses
slots at 1 intervals. An internediate 10 track 62 has slots to provide
index identification and an inner index track 63 has slots in line with
the lock ring park position. The disc-607is attached to the patient
support platform7 and the associ ated position reader 64 is nmounted on the
base frame 4. The position reader 64 15 has a channel 64a for reception and

t hrough passageeof gafaidyt eff pahtiican &fe t e BirperBedLimght Mddeere) 65 are
nmount ed at one side fl t he channel 64a aﬂg cdgng{l egnt ar Léght receivers
66 are nount &F A" R 1Ep ol dife Hf PE HAFn TS EIRED ThRE e RALERS 65
and recei ver sugfport- glatdbem20 anhtihahhesassitiad e esltatis @btoa2on63hen t he
disc 60 to indic e,orpLentatiqon of  t i ent, support atform7 on
t he base frangl}cgf aéga\f&eg'n Liln%lrcagr thé)o%m' derhge?@%tg?d [S‘)Leii rsf%S,%hé% %rag]eused
in the opticdlowgstrepraraddoode ft hehe postiar ohal comtoe hied oy Theotatrer

track 61 POWFH&!t%es SR L2 Seéo?np‘%fisikgtsa7o cad saqggs &b 'w%l‘%%' | ¥nr@es! ot
70 occupies 0.5 degree of the circle, a slot 70 and space /71 together
occupyi ng 1 dEGYERLTHSe tragks Oofadkoss &dnsitst s3of SgenbikBer 6P Kar Péw

Isl OL S 74b leacé;aS@o%r @Eﬁp!ﬂéﬂ;@ﬂtéﬁyapobﬁglfé@grﬁﬁééii @ﬁ'i B AR f@hte@ 4@5@? ath ed
ocki ng bolt ig. . is e abl e _petween the base frane 4 and the
pati ent suppot?rta% aegjf cé%ﬁquls?ﬁe Sﬁgggl RS Bol 1PERFYALS | ifdhbtE SHRGEEd Son t he
base frang 4 tmaclendgadgenendloid hto gnebvirleaseidy dneaasdddicatédnl aaki ag hobs
on the ring 9 qf . the t. art platfaorm,Z. Th ockin Lnh_ 15 serves
35 to mechanita ﬁry lra}lnc%:e%grﬂ%nrgé( ;é???leanst %ﬁ%ﬁogtn plgltef gﬁ%h7%§§ qtoﬁcéc lféglg frame
4 and al so opeaxdt epoaht ot of f T tedisd 0P O WDSOH B245%dPCTY | EBe/ 0B04@nt

support platform 7 and the associated position reader 64
is mounted on the base frame 4. The position reader 64
15 has a channel 64a for reception and through passage of an
outer portion of the disc 60. Light emitters 65 are
mounted at one side of the channel 64a and complementary
light receivers 66 are mounted at the opposite side of the
channel 64a. The emitters 65 and receivers 66 co-operate
20 with the associated slots 61, 62, 63 in the disc 60 to
indicate the orientation of the patient support platform 7
on the base frame 4. Seven infra-red emitter/detector
pairs 65, 66 are used in the optical system to decode the
positional information. The outer track 61 comprises 360
25 sets of slots 70 and spaces 71. Ideally, a slot 70
occupies 0.5 degree of the circle, a slot 70 and space 71
together occupying 1 degree. The inner track 63 consists
of a number of narrow slots 74, each corresponding to a
locking position in which an associated locking bolt 75
30 (Fig. 7) 1s engagable between the base frame 4 and the
patient support platform 7. The locking bolt 75 is
slidably mounted on the base frame 4 for engagement with
and release from associated locking hobs on the ring 9 of
the patient support platform 7. The locking pin 75 serves
35 to mechanically anchor the patient support platform 7 on

the base frame 4 and also operates an on/off switch for



- 18 the rotation notor, preventing operation of the notor when the
locking pin 75 is engaged with the patient support platform?7. Each sl ot
74 shoul d be exactly inline with the centre of an associated | ocking hole
75a on t h&¥®92#3%ent support platform 7, the narrowness of HHEESYP474
determ ning the accuracy of |ock p05|t|on|ng. The internediate track 62 is
used to assign a unique binary code to each |ocking position 1. Each

| ocking position has a set of holes 76 {&arying in nunber fromone to four
10 holes 76). The unique pattern of holes 76 at each |ocking position
conveys | ocking angle information to the controller for controlling

rotation of tihe patheNbnSMEPOr} ppéadhing Gpekhe ibBhnary tpat in@ltﬁro‘fvhélﬁle
hol es i s shown IBL the table g | ow. 15 LockPin 03|t|on les 76 . 21)
DCBA 20 F'6 0FEDE PH 11§ B 05593959 Ki§h (i DBLEFAL o5EP %r 011

0 7011 1pl@tfoim070 FE&kcH) £idt 174 1sodld b&80eddet by namylwee ghitihg of

t he four hol th t abl th resenc f a
hole is indiggi 8%n€r% cg%séﬁtea%?OCl?F? Oé%ln§5 %%%neFﬁ r§$re§h§nltter
detectorfbaim@t6§n66Sapéoutealahforme7optheahasySWQe$$OOﬁetbde81©© 74

positional | MAREhPAg the accuracy of lock positioning. The
intermediate track 62 is used to assign a unique binary

code to each locking position 1. Each locking position

has a set of holes 76 (varying in number from one to four

10 holes 76). The unique pattern of holes 76 at each locking
position conveys locking angle information to the

controller for controlling rotation of the patient support

platform 7. The binary pattern of the holes is shown in
the table below.

15
LockPin position Holes 76 (Fig. 21)
D C B A
20 1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
25 6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
30

The binary weighting of the four holes are, A=1l, B=2, C=4,
D=8. 1In the table, the presence of a hole 1s indicated by
1, absence of a hole by 0.

35 Seven infra-red emitter detector pairs 65,66 are used in

the optical system to decode the positional information.



WO 99/ 62454 PCT/ 1 E99/00049 19 The emtter/detector pairs 65, 66 are
positioned at A) B, C D, I, X and Y as shown in Fig. 21. Wen a detector
66 sees an emtter 65 through a slot or 5 hole in the disc %ﬁ it produces
an out put "H9%6245% o herwise, it produces an output of "0" FCFAEYWPenent al
angle and direction information are read by X and Y. Every tine a slot 70
passes over detector X, the angle is increnented or decrenented by one.
There are two spaced 10 apart detectors1X and Y for the outer track 61 and
the order in which the detectors X and Y see the emtter determ nes the
direction. There are four spaced-part emtter/detector pairs A B, C D
associ at ed wrhh thettépf@stmeicrt epdimacksH2 endatdeses Stiippled tadte Mpatgern 15
i nformation Eonﬁhe cantro IYer to,conpute_the % cking angle information.
There is oneCenPtt bt/ HetEtoP &P *8sEb8rafed with the inner track 63
and this supplies the |ocking position information. As the patient support
platform7 r es t e h At ek r 20 infpa-L.ed
beans passi ngkg}ét %ee&r.léetee%[&t%?e%s g%éﬁgarrrle%g?\c/g%g '626%(%1r]iﬁ6‘aaﬁgu%po§rﬂltortg76%n t he
base frame 4holafoithathen d¥ssin 6Phe ihf Prodagedetact O6PHE procesSed by an
optical pr Oéﬁﬁémgsgpn&'&ﬂp&eaukes PLEVifg e sngker of Thbeipatéfaitasupport
platform7 which is indicated on a display screen 25 80 éFI a. 4% at a foot
end of the béddie ABACERT®E-ienniePmmazion arge rfAdoPY| ¥nRBYes V% pi vot
arns 90, 91 hawikngai WISt emgiiI p%yscéﬁ pbvgtalcﬁgyt@’tgﬁgext; hethebasfﬁgﬂ.éaﬂj‘as4 by
pivot pins 92, 93. At one_e of the 30 1, ap, outer _end of e Ppi vot
arm 90 pi vot épﬁegﬁﬁgﬁgsofh ecﬁm%rét?esg Py R pi vg{lefﬁ n?®%, “Whi 'F’%gcg?dt he
ot her end of aphet hkdettotrbe Xoudwt ¥ndoof tgaxhoptiteot tarok9blpiarct athy
engages the %P%%%' Si/f Q% PBhYYn Pl Q%t%téé‘@éc& apfqalsoselongld ughpetly
slidable in el'ongate slots 96 on e

determines the direction. There are four spaced-part

emitter/detector pairs A, B, C, D associated with the
intermediate track 62 and these supply the pattern
15 information to the controller to compute the locking angle

information. There 1is one emitter/detector pair I
associated with the inner track 63 and this supplies the
locking position information. As the patient support

platform 7 rotates the spaces between the slots interrupt
20 infra-red beams passing between emitters 65 and receivers

66 on a support 67 on the base frame 4. Information from

the infra-red detectors 1is processed by an optical

processing controller to provide the angle of the patient

support platform 7 which is indicated on a display screen
25 80 (Fig. 4) at a foot end of the bed 1.

As can be seen in Fig. 7, the pivot linkages 5 have pivot
arms 90, 91 having inner ends which pivotally engage the
base frame 4 by pivot pins 92, 93. At one end of the bed
30 1, an outer end of each pivot arm 90 pivotally engages the
chassis 2 by a pivot pin 94, while at the other end of the
bed 1, the outer end of each pivot arm 91 pivotally
engages the chassis 2 by pivot pins 95 which are also
longitudinally slidable in elongate slots 96 on the
35 chassis 2. The rams 6 are operable to rotate the pivot

pins 92, 93 on the base frame 4 for operation of the pivot



35 chassis 2. The rans 6 are operable to rotate the pivot pins 92, 93 on
the base frane 4 for operation of the pivot WD 99/ 62454 PCT/ 1E99/ 00049 20

| i nkages sensors associated with the side railsﬁ%gpggg

panel s 16§K1§m8 the patient support platform7 are 5 conne W% t he
drive controller for the patient support platform 7 such that the patient
support platformcannot be rotated unless all the |locks are correctly
engaged. Further the sensors for the stk@ps of the patient retaining
flaps 40, 41 also need to indicate correct 10 engagenent before the patient
support platform7 can be rotated. It will also be appreciated that the
delivery of 1liheagmis ent care |ines such as tubes and ot her cables and
conduits axially outwardly at each end of the patient support platform
greatly facilitates managenent of the 15 patient care |lines during novenent
of the patienin sugsportengyi fagrsndietedewithe thepisielecamdipsodé pasi tthens. |t

wll be note nt S pl rm i ed fr t he
supi ne su §§4p05|t|§n |2?0Qﬁ%e%g%o%#%%§#t éﬂﬁé&%ﬁw?%?%ﬁ5§$ i F?g}otate
t hrough 2 0 SRR durthe ol 1B terldero farortdiepaws tiest. Splpp@rt

function w ld) peme 1 hgupat tapt QﬁetﬁgtgggtlsukgoW%lbﬂ%%f@&ﬂr%%hﬁb%d that
the patient support platform 25 may be oscillated on the base frane or may

be | ocked in BF ROhDEFS oF Rt PREd 2L ] éﬁlteat]l‘%ﬂ‘ss OB ¢ hEChAa8ELHY afBIaPedyy | |
al so be apprerimited t hate t hesrigorent ifer proew deﬁﬁpspatdf_enttlfear edtir@tgui de
cach end of |tHE Dat IrnE PRGent fon te. ABESI I Ted o CHE: ERBGAITENEST
her ei nbei@re @E&ﬂﬁmﬁmd\Mnfﬂrmayhbepaaneed ismplpotrtt  wlanstoruct7 onamndedet ai
within the Scfg%ﬁﬁgdj:h%taRHﬂﬁd%QSOBQeCgﬁﬁggciated that the delivery of
the patient care lines such as tubes and other cables and
conduits axially outwardly at each end of the patient
support platform greatly facilitates management of the
15 patient care lines during movement of the patient support

platform between the supine and prone positions.

It will be noted that when the patient support platform is
rotated from the supine support position into the prone

20 support position, it will rotate through 200° and then
return to the 180° or zero prone position. This function
will centre the patient on the bed 1.

It will be appreciated that the patient support platform
25 may be oscillated on the base frame or may be locked in a

number of fixed orientations on the base frame.

It will also be appreciated that the invention provides a
patient care 1line guide system for a hospital bed for

30 neatly guiding patient care lines off each end of the bed.

The invention is not 1limited to the embodiments

hereinbefore described which may be varied in both

construction and detail within the scope of the appended
35 claims.



WO 99/ 62454 PCT/1E99/00049 - 21 CLAIMS 1. A therapeutic bed conprising:
5 a base frane, a patient support platformrotatably nounted on the base
frame for _rotational novenment about a |ongitudinal rotatiqnpal & of the
patient YR ¥WHRIt platform and drive means for rotationlg?ﬂpﬁg(%ﬁﬁient
support platformon the base frame, 15 characterised in that there is
provi ded guide neans for patient care lines at one or both ends of the
pati ent support platformfor guiding thexpatient care |ines between a
patient on the patient support platform and associ ated appar at us
externally of the 20 patient support platform said guide neans being
nmount ed at orc@dgiMecent the longitudinal rotational axis of the patient
support platform 2. A therapeutic bed as clained in claim1, wherein 25
means i s provided for securing the patient care lines on the guide neans.
3. A therapeutic Fedlesxapleaitiedbed cbmpmidirar: 2 wherein the gui de neans
conprises a tubular guide for through 30 passage of the patient care |ine
or lines. 4. A therapeutic bed as clained in claim3, wherein the tubular
gui de has®a bore for thr dwafle gasgege of the patient care lines and a bore
insert is provided for 35 engagenent within the bore, the bore insert
havi ng a nunber of spaced-apart slots about a periphery of the WD 99/62454
PCT/ | E99/ 00049 22 inserRatierh syrpoyoPleddept witatapdti Suncsfe oM ne,

each sl ot being closed dhe apsdderwahd ebrt BethOL6nal movement about a
| longitudinal rotational axis of the patient

10 support platform, and

drive means for rotation of the patient support
platform on the base frame,

15 characterised in that there is provided guide means
for patient care lines at one or both ends of the
patient support platform for guiding the patient care
lines between a patient on the patient support
platform and associated apparatus externally of the

20 patient support platform, said guide means being
mounted at or adjacent the longitudinal rotational

axis of the patient support platform.

2. A therapeutic bed as claimed in claim 1, wherein
25 means 1is provided for securing the patient care lines
on the guide means.

3. A therapeutic bed as claimed in claim 1 or 2 wherein
the guide means comprises a tubular guide for through

30 passage of the patient care line or lines.

4, A therapeutic bed as claimed in claim 3, wherein the
tubular guide has a bore for through passage of the
patient care lines and a bore insert is provided for

35 engagement within the bore, the bore insert having a

number of spaced-apart slots about a periphery of the



when the insert is mounted within the bore. 5 5. A therapeutic bed as
claimed in claiml or 2 wherein the guide neans conprises a gui de body
having a _nunber_ of patient care line receiving slots for rece t&

patient c¥YQ¥42¥s. 10 6. A therapeutic bed as clained in 3F§Wﬁ§%(&£%rein
the guide neans has a guide body with a nunber of spaced- apart peripheral
slots for reception of patient care l|ines. 15 7. A therapeutic bed as

claimed in claim6 wherein each slot hasya side opening,

is engagable across the side opening to rel easably

closure nmeans is ary¥rt)g<caeadedoti nger roesiwd lor Di

of the

and cl osure neans

retain aline within
the slot. 20 8. A therapeutic bed as clained in claim7 wherein the

cl osing position acrqgss the side opening.,and retracta
bi as for insertiéﬁ“ghds %%DgﬁFn%fCEOPFHekﬁht% Bid?réﬁﬁ
t herapeutic bed asvizdraitied ingeekai s Mowdies®iwi tHien ttkobure.means is a
qui ck-rel ease strip engagable across the side opening. 30 10. A
therapeutic bed as clained in any of clains 5 to 9 wherein the guide body
i's nmovably ndunt edt othadepeutdr ded swppdrtimgbatihochrior lvert i2c alheredenent

bed as o ai med i n Al A A T0 WA LRACLBY C245T Bar V29 dI0IT o8

bed as clained in clai wherein the

LT oERE | peP

tthe?

RRadrthicare gliak,

ring
€9. A

gui de body is slidaBRempeit elabhethe GtS edtinguppereiviiat fokahs 140ra

therapeutic bed asr&depitiReh of @AY PRECEOME NGhd Alifes .
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6.

10.

11.

A therapeutic bed as claimed in claim 5 wherein the
guide means has a guide body with a number of spaced-
apart peripheral slots for reception of patient care
lines.

A therapeutic bed as claimed in claim 6 wherein each
slot has a side opening, and closure means 1s

engagable across the side opening to releasably
retain a line within the slot.

A therapeutic bed as claimed in claim 7 wherein the
closure means 1is a spring-loaded finger normally
biased into a slot closing position across the side
opening and retractable against spring bias for
insertion and removal of a line into or from the
slot.

A therapeutic bed as claimed in claim 7 wherein the
closure means 1is a quick-release strip engagable
across the side opening.

A therapeutic bed as claimed in any of claims 5 to 9
wherein the guide body is movably mounted on the
patient support platform for vertical movement of the

guide body on the patient support platform.

A therapeutic bed as claimed in claim 10 wherein the



5 wherein there is provided retaining neans for releasably securing a
patient on the patient support platform said retaining neans being
operatively connected to 10 the drive neans to regul ate rqtat.i t he
pati ent 65?@%F4platforn1in response to correct engagenen c%hh&ﬂw@k ,
retaining neans. 13. A therapeutic bed as clainmed in claim 12 wherein the
15 retaining neans conpri ses a nunber of pairs of support elenents nounted
between a head end and a foot end of the3patient support platform each
pair of support elenents conprising associated 20 support elenents nounted
on opposite sides of the patient support platformand having a fastener to

secure the suppor tgeldmenidy tiegetihdabl ¢ netiAtad aon paié aprt iht hagpatritent
support platform g€1§fnsing means associated with each fastener to sense
correct engage_msnfp F-YWEf ast ener, said sensi ng neans being connected to a
controller for controlling operation of the drive nmeans. 30 14. A

therapeutic bed asy C#I‘?&% Uy Sl 13 Wﬂgiﬁ%ﬁ ?Lﬁ.cﬁn f%s}e%%%rinl&ascl%im
conpl ementary pair of fastener parts, nanely a |rs¥ Fastener “part and a
second fa8tener p#rareizs ofeerast éper Ppavidpdi ngepinied omeeach d¢Prt he

pai r WD 99/ 62454 RGN/dA=2910004urdshg &f paaReit &l eyt it fdugdort
fastener part belqﬁgﬁ%{nally bi ased out of engagenent with the second
fastener part, 5t Y5 fast ener part cooperating with the sensor

sald retaining means being operatively connected to

10 the drive means to requlate rotation of the patient
support platform in response to correct engagement of
the retaining means.

13. A therapeutic bed as claimed in claim 12 wherein the
15 retaining means comprises a number of pairs of
support elements mounted between a head end and a

foot end of the patient support platform,

each pair of support elements comprising associated
20 support elements mounted on opposite sides of the
patient support platform and having a fastener to
secure the support elements together to retain a

patient on the patient support platform,

25 sensing means associated with each fastener to sense

correct engagement of the fastener,

said sensing means being connected to a controller

for controlling operation of the drive means.

30
14. A therapeutic bed as claimed in claim 13 wherein each
fastener has a complementary pair of fastener parts,
namely a first fastener part and a second fastener
part,
35

one fastener part being mounted on each of the pair



when in an engaged position to indicate that the fastener parts are
engaged 10 15. A therapeutic bed as clainmed in claim 14 wherein the
sensor etically operated switch and an operatin i

nount ed oﬁ”‘?ﬂg&%} % st fastener part to operate the switch. gpfgﬁl%g%oﬂ“gs

t herapeutic bed as claimed in any of clainms 13 to 13 wherein the support
el enments are nounted on side rails upstanding at each side of the patient
support platform 20 17. A therapeutie Béd-as clainmed in claim 16 wherein
each side rail is removably mounted on the patient support platform
havi ng neans for rel easably engaging the patient support platform 25

| ocki ng neans to seCuwuprdre edielennst he patient support platform rai
sensing neans to sense interlocking engagenent of the rail with the

patient support platform 30 said rail sensing nmeans being operatively
connected to the Wentfioigterf Fsdrensre ity daipanosgeh lwhatlaskd odki & neans

will only operate dfsdedr@dl yikd +RQr LEE ﬁ@??%‘: WA the patient
support platform 3%9%% tlerapeutl C %ed as clal medatl N claim16 or claim
17 WD 99/ 82454 PCT/ | E99/ 00049 25 wherein neans is provided to | ock each

rail on the patieffe SEDROE t fREBEASF nb%@”cbb%e?@tiﬁ@t w&@ﬁp%te fnalfrorm i s
in an inverted position., 5 19. A therapeutl C

ed, as any
precedi ng clai'm WHRS® Alorfd ofPFAPE N BRyEd 95hel e dr’?é%ﬁr‘%\ﬁ dERT n Hs
pati ent support plgddtsmadt papteviade angegedto a patient when the patl ent

support platformis in an
10 15. A therapeutic bed as claimed in claim 14 wherein the
sensor has a magnetically operated switch and an
operating magnet is mounted on the first fastener
part to operate the switch.

15 16. A therapeutic bed as claimed in any of claims 13 to
13 wherein the support elements are mounted on side
rails upstanding at each side of the patient support
platform.

20 17. A therapeutic bed as claimed in claim 16 wherein each
side rail is removably mounted on the patient support
platform having means for releasably engaging the
patient support platform,

25 locking means to secure the rail on the patient
support platform,

rail sensing means to sense interlocking engagement
of the rail with the patient support platform,

30
said rail sensing means being operatively connected
to the controller for the drive means such that the
drive means will only operate if the rail 1is
correctly engaged with the patient support platform.
35

18. A therapeutic bed as claimed in claim 16 or claim 17



inverted position, 10 each panel having panel |ocking neans to secure the
panel in a closed position on the patient support platform 15 panel

sensi ng ing provided to sense | ocking engagenent el with
gﬁf?)rbé{?g‘gé (Btr{T}lEﬁ/o[Bw

t he pati rt platform said panel sensing means being operatively
connected 20 to the controller for the drive neans such that the drive
means wll only operate if the panel is locked in a closed position on the
patient support platform 20. A therapeutbc-bed as clainmed in any precedi ng
claim 25 wherein there is provided, nmeans for sensing the orientation of
the patient support platformon the base franme, and neans for controlling
operation of the wldnednmeassnsd nisepponseed otbha osgnsettposati odnothet he
patient support platf.ormon the base frane. 30 21. A therapeuti ¢ bed,as
clainmed in clain1é5¥£ﬁﬁg%e?HpP%EP g‘§Fa§mne%ﬁinc5%5?ig%élgn?irﬁfggggﬁted on
the patient supp@iatfcrf dsmicoaaxinvéyted tppgitsiarot ational axis of the
patient support platform 35 the ring having a first series of slots spaced
at 1 WO 99/62454 PCT/ | E99/00049 - 26 intervals about the ring, the ring
having a hunbk?- ofA sERSrPeYGatbeh aF of42iBpdcdn- 4par PrAFEINOhE LAY,
each set of | ?ca}] e r&irsloes o WioRe ﬁﬂnd;@d'ﬁaﬁ?épél Hte %ﬂﬂ{]itdééﬂﬁ@r fthe
orientation of the patient support tformrelative, to the bas rame,
and a conplenentaﬁyﬂﬁﬁ§} iéHpggﬁaernggéﬁ?%téﬁ wPFRvide  access %o '8

patient when the patient support platform is in an

inverted position,

10
each panel having panel locking means to secure the
panel in a closed position on the patient support

prlatform,

15 panel sensing means being provided to sense locking
engagement of the panel with the patient support
platform,

said panel sensing means being operatively connected
20 to the controller for the drive means such that the
drive means will only operate if the panel is locked

in a closed position on the patient support platform.

20. A therapeutic bed as claimed in any preceding claim
25 wherein there is provided, means for sensing the
orientation of the patient support platform on the
base frame, and means for controlling operation of
the drive means in response to the sensed position of
the patient support platform on the base frame.
30
21. A therapeutic bed as claimed in claim 20, wherein the
sensing means comprises a ring mounted on the patient
support platform co-axially with the rotational axis
of the patient support platform,
35

the ring having a first series of slots spaced at 1°



10 the disc, the position reader being nounted on the base frame and

havi ng conpl enentary |ight emtter and receiver pairs supported at
opposite sides of the disc for cooperation with the slots in the ﬁi sc to
det er mi ne Y&&¥#*  ent ation of the patient support 15 pl at f FrTH BN base
frame. 22. A therapeutic bed as claimed in claim20 or claim?21 wherein
the ring has a nunber of parking slots |ocated about the ring defining a
nunber of parking 20 |ocations for the-patient support platformon the
base frame at which a | ocking bolt is engagable between the patient
support platformand the base frane to | ock the patient support platform

on the base franmeinZaval® about the ring,

the ring having a number of sets of location slots
spaced-apart about the ring, each set of location

5 slots giving an indication of a particular
orientation of the patient support platform relative
to the base frame,

and a complementary position reader associated with
10 the disc, the position reader being mounted on the

base frame and having complementary light emitter and

receiver pairs supported at opposite sides of the

disc for cooperation with the slots in the disc to

determine the orientation of the patient support
15 platform on the base frame.

22. A therapeutic bed as claimed in claim 20 or claim 21
wherein the ring has a number of parking slots
located about the ring defining a number of parking

20 locations for the patient support platform on the
base frame at which a locking bolt 1is engagable
between the patient support platform and the base
frame to lock the patient support platform on the
base frame.

25

30



