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"“A Therapeutic Bed" The _invention relates to _hospital—beds
and nore particularly to therapeutic beds. Ther apeutic
beds are used for chronically ill patients such as parapl egi cs,
patients thaivﬁmﬁhﬁigtially or fully 5 par al ysed, pati enper/essbees ng
fromhead i njurires or other N serious injuries particularly spinal

i njuries. Such beds are used ehﬁpsé ;g rssgﬁrﬁggpatient i ncapabl e of
vol untary novenment or to restri — Patients who are
confined in this way however suffer anong other things 10 from
constipation, nusculgife WabiyditbidiONreldtdsCi it at hospital bedsl handsSomoge

It has been found that gnelggﬁyggaogﬁgééﬁgq¥iéIgﬁag. problens is to

provi de a therapeut iR® C t he patient supporting
platformis nmounted for controlled 15 oscillation or controlled rotation

within a bed frane wpperapoutiig! ibedst @rd hased Upeer chaonitalbyt htlbpdtients
eorie U ann, ae, PRERELGTLEE) SURRe" ThaR"od Bl B0 REy
) 5 paralysed, patients suffering from head injuries or other
serious injuries particularly spinal injuries. Such beds

are used either to render a patient incapable of voluntary

movement or to restrict some movements. Patients who are

confined in this way however suffer among other things

10 from constipation, muscular wasting, bone decalcification

and bed sores.

It has been found that one way of overcoming these
problems is to provide a therapeutic hospital bed in which
the patient supporting platform is mounted for controlled
15 oscillation or controlled rotation within a bed frame
relative to a bed support on which the bed frame is

mounted.

U.S. Patent Specifications 3434165 & 48683937 describe
therapeutic beds of this type.

20 One of the problems with known beds of this type is that
due to incorrect use there is a possibility that the bed
may be operated in such a way that the oscillation motion
is not controlled. This could lead, in extreme
circumstances where a patient is not adequately secured in

25 the bed, to patient injury.

The present invention is therefore directed towards
providing an improved therapeutic bed which will overcome

these problems.



20 One of the problems with known beds of this type is that due to

incorrect use there is_a possibility that the bed may be operated in
such a way that the oscillation notion is not controll ed. Thi s
could lead, in extrerre circunstances where a patient is not
adequately s the bed, "to patient injury. ME96H0609
present inven |3ﬁg?§‘pt herefore directed towards provilzf'l‘rng an

i nproved therapeutic bed which will overcone t hese probl ens.
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- 2- According to the invention there i's provided a therapeutic

bed conprising a patient support platformpivotally nmounted to a

main bed frame, a Wox‘iﬂn‘éetﬁoihé)i@ivbh%tibﬂgthere is b&evaabaeattn:‘émfuc

platformrelative t

activating nmeans f? °°m|pn§ﬁ§ﬁg|?lg %ﬁ]ttf‘%} eﬁd‘%&"ﬁs t%’ nem::‘&ﬁ'ﬁ&@ﬂign

wherein the aunted gonemrin bedr fravea agraker drdvmafos madildatiag
bi assed into a normyly pREfeE PaspétNplatform relative to the main bed
5 frame, a drive connection and activating means for

engaging and disengéging the drive connection wherein the
actuating means comprises a release mechanism which is
biassed into a normally engaged position.

In a particularly preferred embodiment of the invention

10 the release mechanism comprises at least one disengagement
arm having a handle, the arm being biassed into a normally
engaged position.

In one embodiment of the invention the release mechanism
comprises a pair of disengagement arms.

15 In a particularly preferred arrangement the disengagement
arms are interconnected by a scissors linkage.

In one arrangement the drive connection is connected to
the disengagement arms adjacent the free ends thereof.

In a particularly preferred embodiment of the invention
20 the disengagement arms are movable between inner and ocuter

limit stops which limit the movement of the arms.

In this case preferably in the normally engaged position
the disengagement arms engage the inner stops.

In one particularly preferred embodiment of the invention
25 the biassing means comprises a spring biassing means.

In one case the drive connection comprises a drive belt.



In a particularly preferred enbodi rent of the invention 10 the rel ease

mechani sm conpri ses at | east one di sengagenent arm having-a handle, ——
the arm beling biassed into a nornally engaged position. In

one enbodi nent of the invention the rel ease nmechani sm conprises a

pair of dise g@gﬁ arms. 15 In a particularly preferpegizsssoonsgenent

t he di sengagenen arns are interconnected by a scissors |inkage.

In one arrangenent the drive connection is connected to t he

di sengagenent arns adjacent the free ends thergof. In a

particularly preferred enbodi nent of the invention 20 t he di sengagenent

arns are novabl e between inner and outer limt stops which |imt the

novenent of the arnsn this casdnptéferahsp meadioablof | the hdrivendidly is

it Egﬁg?gtqﬁ ge iph@ iaB9G
I'n one particularly p?e? rredkéﬁbodl t 0 nKﬁgﬁ?%%ent on 358 Efﬁéﬂgfggg?%g
nmeans conprises a sﬂ#YrﬁPEnQﬁﬁﬂ MHe comprise a turnrhugklerase the drive

connection conprises a drive belt.

engaged position
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In another aspect, the invention provides a therapeutic
bed “having means for mounting a photographic cassette
adjacent an upper side of the patient support platform.
This advantageously facilitates the taking of X-Rays of a
patient on the patient support platform. Further, it
allows imaging equipment to be used when required without
moving the patient.

In a preferred embodiment the mounting means has means for
de-mountably loading the cassette on the patient support
platform from an under-side of the patient support
platform. Thus advantageously medical staff have ready
access for mounting and removal of a photographic cassette
on the patient support platform.

Conveniently an opening is provided in the patient support
platform for reception of the photographic cassette, and
support means is provided for mounting the photographic
cassette within the opening. Ideally, means is provided
for supporting the cassette substantially flush with an
upper-side face of the patient support platform. Thus
advantageously the cassette can be positioned close to the
patient without the patient support platform obstructing
the X-Ray image made on the cassette.

In a preferred embodiment, the support means is a flap
mounted at the opening, the flap movable between an open
cassette loading position and a closed position extending

across the opening.

Preferably the flap is mounted at the opening by a hinge.
Ideally the hinge comprises a hinge pin on one of the
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- 3- In this case preferably tension of the drive belt is

adj ustabl e by an adjustnent neans. The adjustnment means may for
exanpl e conprise a turn buckl e. I n anot her aspect, the invention
provi des a tQﬁ& 5 bed havi'ng neans for nounting a peirakssmoeedhi C
cassette §§ﬁ§ ent an-upper side of the patient support platform
Thi s advant ageously facilitates the taking of X-Rays of a patient on
t he patient support platform Further, it _ 4 . allows imaging equipnent
to be used when required w thout 10 novi ng the patient. In a
preferred enbodi nent the nounting neans has neans for de- nount abl y

| oadi ng the cassett gatiientc fgppory plappoim and thet fdap) f the anlnge pin
under - si de of the patle R 0 ggﬁa n

medi cal staff have r (ﬁ}aféype&?%gabl?owakgéhtfﬁg an 1§ﬂ¥& Pﬁﬂ??H& ¢n the
phot ogr aphi ¢ casset tather of dgthe matiante RUPRAHIOR ﬁﬁﬁ&FPoPﬁF the flap, the
fConvenl ently an Opﬁrlii.f]ﬂ;é SpiXi OMé Lieg! mevhbﬁepwﬁéhnslappﬁﬁractableph:eﬂ.ieﬁbéu
or reception t he c.C &Fﬁa S
provi ded for mj{mtl rl'{:fP %ﬁ@g a?’gt{‘&f casse‘t’fge W 9’ gggggdf‘ the
| deal |y, nmeans is prein dedng bzassdrtmtt h?ﬂé"é’&s?éﬂ?ﬁi%ﬂltﬁq%ﬁﬁi}%-l y
flush with an :

Conveniently a pair of spaced-apart hinges are provided,
the hinges being positioned to allow single handed
engagement and movement of the hinge pins to the release
10 position. Thus conveniently medical staff can open the
flap with one hand leaving the other hand free for
mounting or removal of the cassette on the flap.

In a preferred embodiment the flap is hingedly mounted on
opposite sides of the patient support platform thus ready

15 access is provided from either side of the bed for loading
and removal of a cassette.

According to another aspect of the invention there is
provided a therapeutic bed having a patient support pad
mounted on the bed by a mounting means which is operable

20 for movement of the pad in two separate directions for
positional adjustment of the pad relative to the patient
support platform, and locking means for releasably locking
the pad on the bed.

Thus, conveniently when the locking means is released the

25 pad can be readily easily adjusted and positioned for
comfort and support of the patient and then locked in a
desired support position.

In a preferred embodiment the locking means comprises an
associated pair of cams, each cam controlling movement of
30 the pad in one of the directions, the cams having a common
operating lever for simultaneous movement of both cams



upper-side face of the patient support platform Thus
advant ageously the cassette can be positioned close to the— patt+-ent

wi Thout the patient support platformobstructing 25
on the cassette.
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the X-Ray imge made
In a preferred enbodi ment, the support neans is a

flap MRy the opening, the flap novabl e bet ween peT/ARSGEO009

cassette |loading position and a closed position extending across the
'~ openi ng. 30 Preferably the flap is nounted at the opening by a hinge.

I deal |y the hinge conprises a hinge pin on opegof the WD 96/ 27356

-4- patient support platformand the ?I ap, the hinge pin

pi votally engagabl e within an associ ated bushing on the ot her of the

pati ent support pl apéowaemncard herngaged thecking pdsitgiorpi mandei ag reledded

e et | o bl 1625 Uy, o q‘eaags&t BRAEE BHEP! Mhutr

engagi ng position, ng |ase ushi ng en aglng

posi tion. vam%n§¢ ye!asw rang @%FEQSS"‘S‘P%‘ pFRAVNIRG

the other hand free for adjustmant of the pad.
In another embodiment the cams are mutually perpendicular.

In a preferred embodiment the pad is rotatably mounted on
a support bracket, the support bracket being slidably
mounted on a support arm on the bed, the cams being
operable to control rotation of the pad on the support
bracket and sliding movement of the bracket on the support
arm.

In a particularly preferred embodiment the cams comprise
a cylindrical body eccentrically mounted by a pivot pin on
the mounting bracket, an outer circumferential surface of
the body forming a first cam for engagement with the
support arm to control sliding movement of the bracket on
the support arm, a second cam being formed on a side face
of the body, the second cam being operable to control
rotation of the pad on the mounting bracket.

Conveniently the pad is rotatably mounted on the mounting
bracket by means of the pivot pin.

In a particularly preferred embodiment the mounting
bracket is of U-shaped construction having an inner end
with a pair of outwardly extending arms, the pivot pin
rotatably mounted between the arms and carrying the cam
body between the arms, the support arm passing between the
body and the inner end of the bracket, rotation of the cam
body on the mounting bracket moving the first cam between
an engaged position and a released position, in the
engaged position the first cam clamping the arm between
the body and the inner end of the bracket, rotation of the



t he hi nges being positioned to allow single handed engagenent and
nmovenent of the hinge pins to the rel ease 10 position. Thus

conveniently nedical staff can open the flap with one hand | eavi ng
the other hand free for nmounting or renoval of the cassette on the
flap. bgFQFﬁéeferred enbodi nment the flap is hingedlygegﬂgb@gmpn

opposite si de¥ patient support platformthus ready 1 access is
provi ded fromeither side of the bed for |oading and renoval of a
cassette. According to another aspect_of the invention there is

provi ded a therapeutic bed having a patient sugport pad nount ed on

the bed by a mounting means which is operable 20 for novenent of the pad
in two separate dir gah Body oH the mount®fg wﬁ&&btadmimmouei t:k&-i&iyithe

relative to the patient ort Iatfor and kin an
rel easably | ocking ®®cond Gpm “%r? h%‘ a®Bost fc1 gﬂg‘r?\ erﬁe&ﬁﬂs d
when the | ocki ng nepositiongl bmdbe ehgaged poqj&domanhgeﬂm tyma;melayli.ng

adj usted and p05| ti Qggqtf Oi:he am CQL¥ orgh@nmq,gt g}aéi;& Py era;n Fgg

then | ocked in su por osLt pr.efe
embodi nent the"ﬂ ockPH§°ﬁéaﬁgd pivot Ph‘ésfd’cr‘&lsa*‘%ﬁflf

each cam control | i npadoeanthe mdnnt:‘:’mg hrlaekpad i n one of the directions,

t he cans having a common operating | ever for sinultaneous novenent

of both cans
In a further aspect the invention provides a therapeutic

bed having a delicate instrument mounting bracket mounted
ocn the bed at or adjacent a longitudinal axis of the bed.

10 Thus advantageously the delicate instrument mounting
bracket is located on the bed in a position which
minimises movement of the bracket as the patient support
platform rotates. This is particularly important when the
patient has sustained injuries to the head or neck which

15 require drainage tubes. By position the bracket near the
head of the patient movement of these tubes is minimised
reducing the risk of entanglement and adding to patient
comfort.

Conveniently the mounting bracket is de-mountably
20 engagable with the bed.

In a preferred embodiment the mounting bracket comprises

a support body having at least one mounting arm on the

body, the or each arm having a clamp for releasable

locking engagement with an associated clamp mount on the
25 bed.

Preferably the clamp mount comprises a pair of spaced-
apart posts, the clamp having a pair of jaws, namely a
fixed jaw and a movable jaw, the. jaws engagable with
opposite sides of the posts for clamping the posts between
30 the jaws, the movable jaw being movable on the arm between
a mounting position for insertion between the posts and a
clamping position for engagement with both posts.
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- 5- bet ween an _engaged | ocking position and a rel eased
position. Thus, conveniently nedical staff only require one hand to
engage and rel ease the | ocking nmeans | eaving the other hand free for
adj ust ment  of gifieaPag 5 I n anot her enbodi nent the canpcpmssvosdsial |y
per pendi cul ar. In a preferred enbodinent the pad is rotatably
nount ed on a support bracket, the support bracket being slidably
nmounted on a support armon the bed, the cang helng operable to
control rotation of the pad on the support 10 bracket and sliding
novenment of the bracket on the support arm In a particularly
preferred enbodi nent the cans conprise a cylindrical body

Ut or ci rount er enti AieRiAF B bEle B s¥dgea-gpakinilktiid Genlel5EE. prbidea
engagenment with theon the suppe¥t hady«+ o control slidi ng novenent of the
bracket on t he support arm a second cam being forned on a side face

of the body, the seggﬁhcéggbei é¥ﬂ§%é§§f§9§r%he meenﬁgkﬁ“ﬁy&ég I$e

pad on the nounting nveni rot
mount ed on the nountRugyided a W%@R@é sys tam nfen fa tﬂ@fﬁ@b}f—lﬁl hOSPltﬂl bed

5 of the type having a patient support platform mounted for
controlled oscillation within a bed frame relative to a
bed support on which the bed frame is mounted the control
system having a user interface for entry of desired
parameters, a controller for controlling movement of the

10 patient support platform relative to the bed support and
drive means for actuating movement of the patient support
platform in response to a signal from the controller.
Thus, control of the patient support platform may be
achieved in a relatively inexpensive and simple to operate

15 manner and may incorporate all required safety functions,
obviating the potential hazards that exist with current
therapeutic beds of this type.

Preferably the controller has a logic unit communicating
with the user interface and the drive means, the logic

20 unit having at least two sensors for determining patient
support table status. In this way the controller may
easily determine the status of the bed and may quickly
respond to an error condition.

Preferably at least one sensor is a rotary encoder thereby
25 providing the sensor in a relatively simple manner.

In one arrangement the rotary encoder incorporates an
optical interruptor with an associated motion detector.

Ideally the motion detector is a pendulum for actuating
the optical interruptor in response to a movement of the
30 controlled object. Thus, all information relating to the



In a particularly preferred enbodi nrent the nounting bracket is of
U-shaped construction having an inner end _Wth a pair of outwardly
extending arns, the pivot pin 25 rotat ably nounted between the arnms and
carrying the cam body between the arns, the support arm passing

bet ween t he body and -the inner end of the bracket, rotpyizRésnadost he
cam boWO 27 nounti ng bracket moving the first cam bet ween

an engaged position and a rel eased position, in the 30 engaged position
the first cam cl anpi ng the arm bet ween yge body and the inner end of
the bracket, rotation of the WD 96/27356

PCT/ | E96/ 00009 - 6- cam body on

the mounting brackehopi gl dENERHBed I9\¢EHHPRL to thes2690¢ WAIE RAINGH1GN
engaged position and a,rel ease osition, in the engaged position the

second cam spr eadi n§ Mminimum F°Fﬁ@“ﬁ$ﬁ§'of the nounting bracket to engage
5 associ ated stops on the pivot pin to releasably clanmp the pad on

the nmounting brackegn one embokiimént Uth8CtontR8tierNdntuass 88 Nea¥tdShe?
t herapeutic .
drive means actuator. Ideally the drive means actuator
S is ‘a solid state switch. Thus, the controller is not
subject to erroneous switching signals which could cause
chatter and as there are no moving parts, mechanical noise
is eliminated and overall reliability is increased.

Preferably the drive means actuator is a triac or mosfet
10 advantageously providing high thermal stability for the
controller.

In a preferred arrangement the controller and drive means

are electrically isolated. Thus, there is no risk to
15 operator or patient of electric shock from the drive
means .

Ideally the controller and drive means are electrically
isolated by an optical isolator allowing the reqpired
isolation to be achieved in a cost efficient manner.

20 In one embodiment the drive means includes an electrical
motor for moving the patient support platform relative to .
the bed support. Preferably the drive means includes a

hydraulic pump.

In a particularly preferred embodiment the controller

25 incorporates an alarm actuator for signalling an error
condition in the operation of the therapeutic hospital
bed.

Preferably the user interface includes at least one user
switch, a visual display unit and an alarm indicator. This
- 30 allows the bed to be operated in a safe manner and clearly



bed having a delicate instrunment nounting bracket nounted on the bed
at _or_adjacent a longitudinal axis of the bed 10 Thus advantageously

the delicate instrunent nounting bracket is |ocated on the bed in a
posi ti on which m ni mi ses novenent of the bracket as the patient
support wiahbssgm rotates. This'is particularly inport ampcrsssmoedose
patient has sustained injuries to the head or neck which 15 require

drai nage tubes. By position the bracket near the head of the patient
novenent of these tubes is mnimsed redugi 0g the risk of

ent angl enent and adding to patient confort. Conveniently the
nmounting bracket 1is de-nountably 20 engagable with the bed. I n

a preferred enbodi nerdndicatesuani ajatmacksdition: i sfurther thescppsetobotlie
having at |east one pRWRy Bggfiall 28 dlfarly indied¥ed! B8 BheCasd-dtdR Navi ng

a clanp for rel easable ockli ng engagenent with an assocl ated cl anp

nmount on the 25 bed. Preferably the clanp nount conprises a pair
of spaced- apaPirefierablyt lcthec| eontkali raystemni inocbrparates naebittery
fixed jaw and a novakla8il,gW ' a2kl g ORROSIHL Si

of the posts for,_ cl amgl #Sst hue’{ﬁgsjtfgﬁéﬁ\leen ?&ﬁg t%ébr%%?nt g fréo}i/eabﬁggjg%ﬁ/’vl
bei ng novabl e orP t he SYS%EBeile event oL, %, POWRY S8L1WF8n for insertion
bet ween the posts and a cl anpi ng position for engagenent with both
posts. According to one aspect of the invention there is provided

a controller for a therapeutic hospital bed the controller
having a user interface for entry of desired parameters,
a controller for controlling movement of a patient support

10 platform relative to a bed support and drive means for
actuating movement of the patient support platform in
response to a signal from the controller.

According to another aspect of the invention there is
provided a controller incorporating a rotary encoder for

15 a therapeutic hospital bed, the rotary encoder having an
optical interruptor with an associated motion detector for
actuating the optical interruptor in response to a
movement of a patient support platform.

The invention will be more clearly understood from the

20 following description of some embodiments thereof given by
way of example only with reference to the accompanying
drawings in which:

Fig. 1 is a perspective view of a therapeutic bed
according to the invention;

25 Fig. 2 is a perspective view of the bed showing a
patient support platform of the bed in one position of
use tilted about a transverse axis of the patient
support platform;
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-7- I deally a pair of spaced-apart nounting arns are provided

on the support body. — According to another aspect of the invention
there is provi ded a control systemfor a therapeutic hospital bed 5
of the type having a patient support: platform nounted for 9%8%'50' | ed
oscillation WQ bed frane relative to a bed suppoth%n Ich the
bed frane is nmounted the control system having a user interface for
entry of desired paranmeters, a controller, for controlling novenent of
the 10 patient support platformrel atlve'f§' he bed support and

drive neans for actuating novenent of the patient support platformin

response to a signal fE'QG‘Hie £0Nh' éz‘%"pective ﬁw’ofo'ﬁﬁo'béaf $ibving a

patient support platformm chieved eI atively _inex enS| ve
and sinple to operate PBEL eﬁsmp%l’iﬁf?mo? (ﬁhﬁ e‘a’l n eéﬁ{ﬁhreé'd PRS{tiQN

functions, obvi abfmysé hmtatednabat hedondsi tudinadxazis o theupatbent

t her apeuti c beds of thbap&ngpﬁ. atform;"" eferably the controller has a |logic
unit conmuni cating t e user interface and the drive neans, the

| ogic 20 unit having at | east two sensors for determ ning patient

support table $tatus. Figh 4his acplameriesnbifolther bedy easily
determ ne the status of the bed and may quickly respond to an error
condi ti on.

Fig. 5 is a schematic side view of the therapeutic bed;
Fig. 6 is a schematic end view of part of the bed;

Fig. 7 is an end view similar to Fig. 6 with end covers
in position;

10 Fig. 8 is a side elevational view of the bed showing
the patient support platform rotated into an upright
position illustrating an underside of the patient
support platform; '

Fig. 9 is a sectional view taken along the line IX-IX
15 of Fig. 8;

Fig. 10 is a detail perspective view showing an
underside of the patient support platform;

Fig. 11 is a detail perspective view showing a patient
support pad for the bed;

20 Fig. 12 is a detail sectional elevational view of a
locking mechanism for positional adjustment of the

support pad;

Fig. 13 is a detail partially sectioned end elevational
view of the locking mechanism shown in Fig. 12;



Preferably at | east one sensor is a rotary encoder thereby 25 provi di ng

the sensor in a relatively sinple_nanner. Ln one arrangenent the
rotary encoder incorporates an optical interruptor with an associ at ed
noti on detector. ldeally the notion detector is a pendul um for
actuating sgptical Interruptor in response to a rmvmﬂ,m%he 30
controll ed object hus, all information relating to the

96/ 27356 PCT/ | E96/ 00009

- 8- - motion of the bed is conveyed to tfye logic unit utilising

a m ni num of conponents. I n one enbodinment the controller includes
at | east one drive neans actuator. |deally the drive neans
actuator 5 IS a sofigl. stat eiswvat afiew shmslarhaocarigol 12r dhowielg the

subj ect to erroneous sm%§§%E£5) @%lg W&h?ﬁnﬁ%ﬂgg Saﬁffioq of %%hatter and

as there are no noving hrea o €d and
overall reliability is |ncreased
Fig. 15 is a view similar to Fig. 13 showing the

locking mechanism in a position corresponding to that
5 ‘of Fig. 14. '

Fig. 16 is a perspective view of a delicate instrument
mounting bracket for the bed;

Fig. 17 is a sectional elevational view of the mounting
bracket;

10 Fig. 18 is a block diagram of a bed control system
according to the invention incorporating a controller;

Fig. 19 is a side view of a rotary encoder forming part
of the controller;

Fig. 20 is a schematic diagram of a switch circuit
15 forming part of the controller;

Fig. 21 is a schematic diagram of a motor drive circuit
forming part of the controller; and

Fig. 22 is a schematic diagram of a pump drive circuit
forming part of the controller.

20 Referring to the drawings, and initially to Figs. 1 to 7
thereof, there is illustrated a therapeutic hospital bed
according to the invention indicated generally by the
reference numeral 1, comprising a patient support platform
2 rotatably and pivotally secured within a main bed frame

25 3 on pivot mountings 4. The main bed frame 3 is supported
in a base frame 5.



Preferably the drive nmeans actuator is a triac or nosfet 10

advant ageously providing high thermal stability for the controller.
In a preferred arrangenent the controller and drive neans are
electrically isol ated. Thus, there is norisk to 15 operator or
patient of el Céﬁ# shock fromthe drive means. PCTEESRBdobY t he
controller a nmeans are electrically | sol ated by an opti cal

i solator allow ng the required i solation to be achieved in a cost
efficient manner. 20 I n one enbodi nent t drive neans includes an

el ectrical notor for noving the patlent support platformrelative to
the bed support. Preferably the drive neans includes a hydraul i c

punp. I nI appavkl mehas! f!o?r Qﬁe&t[:flge ghedpatiént hsuppsory thaaffor&S 2
i ncorporates an al ar,m t or | | a 0 on in
t he operation of thé“?ﬁ&?ﬁ%e‘ht? eﬁp {l %”tq'qc ﬂoﬁéf- dnd gear bggnlg “f
the user interface putputiepudteyelddt- onBhesgpembined m§ﬁP¥cH“¢a99F§u&Px is

di splay unit and anmauataui Bl g idwibbaition3fount 2hg®'én he Resntvedframe
operated in a gafe gann%hland CLo§£3y13 is mounted on the patient support
platform 2 and an arcuate track 14 is secured to the end

bocard 13.

A drive belt 15 is trained over the output pulley 11 into
the track 14, over a guide pulley 17, and one end of the

10 belt 15 is pivotally secured at 16 to a free end of a
first disengagement arm 18. The other end of the belt 15
is trained over another guide pulley 20 and is rigidly
secured in a square tube 21. A first threaded bar 22 is
welded to the sguare tube 21 and is connected to another

15 threaded bar 23 by a turnbuckle 24. The second threaded
bar 23 is pivotally connected at 23a to a free end of a
second disengagement arm 25. The turnbuckle 24 is rotated
to adjust the tension of the drive belt 15.

The disengagement arms 18, 25 are pivotally interconnected
20 by a stub shaft 26 to form a scissors mechanism. The stub
shaft 26 is fixed to the end board 13 of the bed. The
disengagement arms 18, 25 extend beyond the end board 13
and define operating handles 1Ba, 25a respectively. The
disengagement arms 18,25 are coupled intermediate the ends
25 thereof by a biassing means which in this case is a spring
27. The spring 27 biasses the disengagement arms 18,25
towards one another. Movement of the arms 18,25 is
constrained between inner stops 28,29 and outer stops
30,31, respectively. The spring 27 biasses the arms 18,25
30 into engagement with the inner stops 28,29.

To turn the bed manually, for example to the left as
indicated by the arrows X in Fig. 1, the handle 18a is
pushed against the stop 29 and the handle 25a is pushed
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- O- i ndicates an alarmcondition.  Further the cause of _the _
alarmsignal is clearly indicated to the operator. Preferably the
control systemincorporates a battery backup unit for maintaining

operation of {hfpeppatrol .5 systemin the event of a pome@ciﬁtﬂmwﬁb
According to one aspect of the invention there is provided

controller for a therapeutic hospital bed the controller haV|ng a
user interface for entry of desired parameters, a controller for

controlling novenent of a patient support 10 platformrelative to a bed
support and drive neans for actuati ng novenent of the patient
support platformin downwardlgspgasifnst othe sbimeding wi tthe epringl 22rtowards

Accordi ng to anot her, H%sgg%r %t6€63d nvg.ﬂg ?glé h%qs ﬁow d:.seneq?t'l 5 gos artaﬁ

controller |ncorpora I'ng a
bed, - the rotary enc&?é-r"%aﬂn Yartl allowing jthe 'P?ﬁel’ﬂnﬁ‘?ﬁm vk rP%nturnad

associ ated notion dataeﬁmnyfor The possasﬂdmtam ude opt thel hanidbés UPsH 254

response to a nty t 0 T
|n\slgntlson wi || %e mbre é‘ﬁggrl y dn%ergtl a8 ?%%Rﬁh %EE Mpﬂ:h facilit;i:ees
description of some %&fmwaihnrewn@w&hmwed Platfoymef Ekanptlae dread,

with reference to thﬂa&%&mpaiylmﬂ a des.ﬂ!‘e’tl/\/l pesitionhacllocking pin (rick
|1n1/2n?| 8ﬁrspect lve V'h%wn(if is rrfsegr ed in obgﬁie appropria%%cgﬁg'c;p at ﬂuﬁlger of
receiving holes 37 on the semi-circular 1locking pin

10 receiver 38.

When the locking pin is in position the handles 18a,25a
are released and return to the normal rest position in
which the arms 18,25 are engaged against the inner stops
28,29. In this position the drive is always engaged.

1S It will be appreciated that if a locking pin is released
inadvertently the bed platform will not swing
uncontrollably to the detriment of the patient.

Other details of the bed are similar to those described in
US4,868,937.

20 Referring to Figs. 8 to 10 the patient support platform 2
is shown in more detail. The patient support platform 2
comprises a generally rectangular tubular metal frame 40
on which are mounted wooden panels 41 forming a patient
support platform with an upper face 42 and lower face 43.

25 A mattress 44 is mounted on the upper face 42. The
patient support platform 2 has means indicated generally
by the reference numeral 45 for mounting a photographic
cassette 46 adjacent the upper face 42 of the patient
support platform 2. Said means 45 comprises an opening 48

30 forming a pocket for reception of the cassette 46. A flap
49 is mounted at a lower end of the opening 48 to support
the cassette 46 within the opening 48. As can be seen in



25 Fig. 2 is a perspective view of the bed showi ng a pati ent

support platformof the bed in one position of use tilted about a
transverse axis of the patient support platform WO
96/ 27356 ' PCT/ | E96/ 00009

- - 10 - Fig. 3 is a perspective view of the bedw
pati ent suppo‘ﬁ”ﬂ?’éﬁ‘ ormof the bed in another position of use
rotated about a |ongitudinal axis of the patient support
pl atform 5 Fig. 4 is a plan viewof{ e bed; Fig. 5
is a schematic side view of the therapeutic bed; Fig. 6is a
schematic end view of part of the bed, Fig. 7 1is an end view

simlar to Fig. 6 WgigeNdB GHEND a pair of openings 48 closed by flaps 49
are provided for loading photographic cassettes 46 on the
patient support platform 2.

Each flap 49 is attached to opposite side walls 50 of the
5 opening 48 by pairs of hinges 52 mounted on each side wall
50. Each hinge 52 comprises a hinge pin 54 slidably
mounted in a complimentary sleeve 55 mounted on the side
wall 50. A lug 56 is provided at one end of the hinge pin
54 for sliding the hinge pin 54 in the sleeve 55. A free
10 end 58 of the hinge pin 54 is pivotably engagable within
an associated bushing 59 mounted along an edge 60 of the
flap 49. A spring (not shown) mounted within the sleeve
55 urges the hinge pin 54 into engagement with the bushing
59. To open the flap 49 the lugs 56 of an associated pair
15 of hinges 52 are gripped between a finger and thumb and
squeeze together to disengage the hinge pins 54 from their
.associated bushings 55 allowing the flap 49 to pivot
outwardly as shown in Fig. 10 on the pair of hinges 52 at
the opposite side of the opening 48. Thus a photographic
20 cassette 46 can be readily easily and quickly mounted
within the opening 48 from either side of the patient
support platform 2. Conveniently both hinges 52 of an
associated pair of hinges 52 can be released using only
one hand, leaving the other hand free for manipulating the
25 flap 49 for loading and unloading the cassette 46. It
will be noted that when a cassette 46 is loaded in the
opening 48 it is supported substantially flush with the
upper face 42 of the patient support platform 2. Thus a
good quality image can be obtained on the photographic
30 cassette 46 without interference from the patient support

platform 2.

Referring to Figs. 11 to 15 a patient support pad
indicated generally by the reference numeral 70 is shown.
The pad 70 is rotatably mounted on a support bracket 71



i n position; 10 Fig. 8 is a side elevational view of the bed

show ng the_patient support platformrotated info an upright

position illustrating an underside of the patient support

pl atf orm Fig. 9 is a sectional view taken along the line IX-1X

i's of Fi #rz' " ' Fig. 10 is a detail perspecti pgryiddiosddOWM NQ

an g’r? ersslsge of the patient support platform Frg. 11

is a detail perspective view showi ng a patient support pad for

t he bed; 20 Fig. 12 is a detail sectiorigl el evational view of a

| ocki ng mechani sm for positional adjustment of “Che support pad;

Fig. 13 is a detail partially sectioned end el evational vi ew of

the | ocking nechani sgh$ERWh itur Gs klidable along a support arm 72 mounted
on the patient support platform 2. Locking means

indicated generally at 74 is operable to release the pad
70 and bracket 71 simultaneously for adjustment on the arm

5 72 and for simultaneously locking the pad 70 and bracket
71 when the pads 70 have been positioned at a desired
location for supporting a patient on the patient support
platform 2.

The mounting bracket 71 is U-shaped, the construction

10 having an inner end 76 with a pair of ocutwardly extending
arms namely an inner arm 77 and an outer arm 78. It will
be noted that a slot 79 is provided on an inner face of
the outer arm 78 adjacent an upper end of the outer arm
78.

15 The locking means 74 comprises a generally cylindrical
body 80 with an operating lever 81 extending radially
outwardly therefrom. The body 80 is rotatably mounted
eccentrically between the arms 77, 78 of the bracket 71 by
a8 pivot pin 82. An outer circumferential surface 84 of

20 the body 80 forms a first cam movable between a released
position shown in Fig. 12 and 13 in which the bracket 71
is free to slide along the arm 72 and an engaged position
as shown in Figs. 14 and 15 in which the body 80 clamps
the bracket 71 on the support arm 72. A resilient pad 86

25 is mounted between the first cam surface 84 of the body 80
and the arm 72 to prevent wear and to give added grip. A
second cam 88 is formed on an outer side face 89 of the
body 80. The cam 88 projects outwardly of the side face
89 and locates within the slot 79 when the body 80 is in

30 the released position shown in Figs. 12 and 13 allowing
free rotation of the pivot pin B2 on which the pad 70 is
mounted. When the body 80 is in the locked position as
shown in Figs. 14 and 15 the cam 88 spreads apart the arms
77,78 to engage associated stops on the pivot pin 82
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- 11 - Fig. 14 is a viewsimlar to Fig. 12 show ng the

| ocki ng nechani smin anGther position of use; Fig. 15 is a view
simlar to Fig. 13 showi ng the | ocki ng mechani smin a position
correspondi ng_t o that 5 - of Fig. 14. Fig. ﬁﬁfﬁ“”’
perspective v Q31358 del i cate instrunent nount i ngﬂ‘g‘; acket for

t he bed; Fig. 17 is a sectional eIevationaI vi ew of the

nount i ng br acket; 10 Fig. L a bl ock diagram of a bed
control system accordlng to the |nve ion incorporating a
controller; Fig. 19 is a side view of a rotary encoder form ng
part of t {?HH I [ heFmtg 1€ m
of a switch circuit hfbl by J’e"f)ertrﬁ'i'rtltgm a??to?gtﬁéd c%rl:‘to;&gleiigg I £6r28hé
Fig. 21 is a schenatP® di%gram of a motor drive circuit f or mi ng

part of the controller; and .

In use, with the locking means 74 in the released position
shown in Figs. 12 and 13 the pad 70 can be positioned as

5 desired by rotating the pad 70 on the bracket 71 and
sliding the bracket 71 along the arm 72. By movement of
the locking means 74 into the locked position shown in
Figs. 14 and 15 the pad 70 is locked on the bracket 71 and
simultaneously the bracket 71 is locked on the arm 72.

10 Thus an attendant adjusting the position of the pad 70 can
operate the lever 81 with one hand to engage and disengage
the locking means while at the same time manipulating the
pad 70 as desired with the other hand.

Thus the pad 70 may be positioned’ as required in a
15 relatively easy and quick manner and then locked in
position.

Referring to Figs. 11, 16 and 17 a delicate instrument
mounting bracket 100 for the bed 1 is shown. The mounting
bracket 100 has a cylindrical body 101 with a pair of

20 spaced-apart mounting arms 102 projecting radially
outwardly therefrom. A clamp 103 is provided at free end
of each arm 102 for releasable locking engagement with an
associated clamp mount 104 mounted on the patient support
platform 2. It will be noted, particularly from Figs. 3

25 and 4, that the clamp mount 104 is positioned such that
the mounting bracket 100 is located centrally at one end
of the bed generally along a longitudinal axis of the bed
to minimise movement of the mounting bracket 100 as the
patient support platform 2 rotates.

30 Each clamp 103 has a pair of jaws, namely a fixed jaw 106
and a movable jaw 107. As can be seen in Fig. 17 each arm
102 is hollow and the movable jaw 107 is mounted on the



Fig. 22 is a schematic diagramof a punp drive circuit form ng

part of the controller. 20 Referring to the drawings, and_initially to
Figs. 1to 7 thereof, there is illustrated a therapeutic hospital bed
according to the invention indicated generally by the reference
nuneral 1, co ' 'Qg a patient support platform 2 rot

pivotally secured wthin a main bed frame 25 3 on pivot nountings 4.

The main bed frame 3 is supported in a base frane 5. WO

96/ 27356 ECI&IEQG/OOOOQ

- 12 - Drive means for rotating the patient support platform 2

I ncl udes a conbi ned el ectric notor and gear box havi ng an out put

pulley 11.  The con@imefoPObP’aapéd P08 #@Xinhfier end ofDWHieN ¥ pivotably

'S mount ed on the. petidns ity RothilE it tie spi 108 DI L iy,
is secured to the erpused witihiay ghesarm 102 urges fhe xogde1081 invardly i thus
over the output pullgygidg itHeO movable §aR 107Ctovdkdsd \tHe Figeddgawlidey the
and one end of ghe jaws 106, 107 being separated by a spacer 110. The
associated clamp mount 104 comprises a pair of spaced-

apart posts 112 upstanding on a mounting plate 114 which

is secured on the patient support platform 2. The movable

jaws 107 are aligned with a slot 115 formed between the

10 posts 112 for insertion of the movable jaws 107 through

the slot 115. Then by twisting the movable jaws 107 into

a horizontal position as shown in the upper clamp in PFig.

16, the support body 101 is secured on the clamp mount

104.

15 Referring to Figs. 18 to 22 there is illustrated a bed
control system according to the. invention indicated
generally by the reference numeral 200 for controlling
movement of the patient support platform 2 on the main bed
frame 3.

20 The control system 200 has a user interface 202 for entry
of desired parameters relating to the permitted range of
movement of the patient support platform 2, a controller
203 for controlling movement of the patient support
platform 2 relative to the main bed frame 3 in response to

25 entered parameters and drive means, in this case provided
by an electrical motor 222 and a hydraulic pump 223 for
actuating movement of the patient support platform 2
relative to the bed frame 3 in response to a signal from

the controller 203.

30 The controller 203 has a logic unit 205 communicating with
the user interface 202 and the drive means, the logic unit
205 having two sensors provided by rotary encoders 206,



10 belt 15 is pivotally secured at 16 to a free end of a first

di sengagenent arm 18. The other end of the belt 15 I's trai ned over
another guide pulley 20 and is rigidly secured in a square tube 21.
A first threaded bar 22 is wel ded to the square tube 21 and is
connected to_another 15 t hreaded bar 23 by a turnbucklergimmméaﬁ?second
t hr eaded 6115673 i s pivotally connected at 23a to a free end of a
second di sengagenent arm 25. The turnbuckle 24 is rotated to adj ust
the tension of the drive belt 15. Thf di sengagenent arns 18, 25
are pivotally interconnected 20 by a stub shaft 26 to forma scissors
mechani sm  The stub shaft 26 Is fixed to the end board 13 of the
beg OIT}[te - t dI ,t&‘é t lﬁildw%(iﬁdﬁq:ﬂlénboihﬂpégt
an efine operatin e c i Vv

di sengagenent arnséﬁ?ég} ngi é% e ghds 25 t her eof
by a biassing nmeans which in th|s case |s a sprlng 27. The spring 27

b:c afﬁes the ggsgggaﬂ?me a&@@a:.lig  dd referriﬁvadidﬁ ﬁaetraaot I219r the %\ﬁﬂl‘g
) e arms i's opstrain ween innes Sto er
stops 30, 31,® ’t‘«?s"f?é:clng F "gﬁ i 7 2&%%‘%’5%%’%%@% T3:r9
i nto engagenen$ wi trheceisrem 209 moopSEQBDmgihe bed supporttand amdntedposed
manual Iy, for exafﬂyB ctafl tﬁﬁ-.éﬁfufptas grondeandhcmﬂé lanstahs;,aar Q¥EX %21 p

ggg.i;,phgﬁegandleedlv ded into thgee aanggdtggxé§ogégmanlg mhggtggndle
an axle 210a which in turn is movably mounted on the

patient support platform 2. The disk 210 has an

10 associated motion detector provided by a pendulum 211

carried on the axle 210a for moving the actuating the disk
210 relative to the infra-red transmitter 208 and receiver
209.

The logic unit 205 of the controller 203 controls the

15 operation of the electrical motor 222 and the hydraulic
pump 223 by means of seven drive- means actuators. The
drive means actuators are provided in this case by two
triacs 230, 231 for controlling an electrical motor 222
and five mosfets 232, 233, 234, 235, 236. The mosfets

20 232, 233, 234, 235, each controlling operation of one
solenoid, namely 240, 241, 242 and 244 respectively in
response to a signal from the logic unit 205. Each of the
solenoids 240, 241, 242, 244 in turn controlling the
operation of a hydraulic pump 223.

25 Electrical isolation between the logic unit 205 and the
motor 222 is provided by optical isolators 237, 238
attached to the triacs 230 and 231 respectively and
similar optical isolation is provided between the logic
unit 205 and the hydraulic pump 223 by an optical isolator

30 239.

The user interface 202 has a keypad 250, five user
switches 251, 252, 253, 254, 255, each having an
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- 13 - downwardl y agai nst the bjassing of the spring_ 27 fowards

the outer stop 30. The belt 15 is now di sengaged fromthe drive
pulley 11 allowing the bed platformto be turned manual ly. The
position and Vﬁfﬂ@ﬁfﬁhe handl es 18a,25a 5  provides a substptizessnebdd’ Ni NY
nmonment which facilitates ease of manually turning the bed platform
When t he bed platformis in a desired position a | ocking pin (not
shown) is inserted into the appropriate one qu? nunmber of receiving
hol es 37 on the sem -circular |ocking pin 10 ecei ver 38. When t he
| ocking pinis in position the handl es 18a, 25a are rel eased and

return to the nornal ag@sd1die tirlicakor (notMEKdwi)le AvEsubl isp18y unit
engaged agai nst the |nnerd% qu 2%, 29. 1n th:'if &%a% thedrive Is
al ways engaged. 15 PFOYide kY8 Hguig srypeal, diselay nﬁ"%i Anj alarm
rel eased i nadvindigatior inhthis inase &buzzerm257wi |[Bach obtthe ewigches
uncontrol labl'y to thesgdetzdaeris0f 254 B85 %als an assocthtéd é“iéﬂ%fﬁiQEuEQe
bed are simlar_to égﬁ e described i USi,868,937. 20 Referrin

to Figs. 8 to 19 th it?’é‘?ﬁ"‘%ﬁﬁﬁ&r tte‘BItaE"P&iﬁP personpel 4y, lnterrypt the
detail. The patient mammktoptillatin® of thecopptiems support aplitform to
rectangul ar tubul ar J@t@leof r@nBpdlitic ?agp gﬁéﬁhagrqagquatgg ggggagagﬁgs

41 form ng a patient support platformwth an upper~face | ower
face 43. 25 A mat theRd of q°§Q"r'rDunt ed on the upper face 42. The
patient support platform 2 has neans indicated generally by the

reference nuneral 4RdAUr MY HOWIcd PRGL 0902RRETe is illustrated one of the
10 switch circuits 270, in this case the circuit responding
to a user operating the "head up" function by pressing the
switch 251 to move the patient support platform raising
the patients head. Each of the switches 251 - 255 has a
similar circuit to control the appropriate function.

15 The switch circuit 270 is connected between the logic unit
205 and the solenoid 240 and has an input pin 271, two
inverters 272, 273, three resistors 274, 275, 276, a diode
277, a light emitting diode 278 a mosfet 279 having a gate
283, a drain 284 and a source 285. The switch circuit 270

20 is powered by a five volt power supply 280 and a twenty
four volt power supply 281. The input pin 271 is
connected to the inputs of the inverters 272, 273. .The
output of the inverter 273 feeds through the resistor 274
and the light emitting diode 278 to ground. The input of

25 the inverter 272 is also connected through the resistor
275 to the 5V power supply 280. The output of the
inverter 272 is also connected to the 5V power supply 280
through the resistor 276 and feeds the gate 283. The
source 285 is tied to ground and the drain is connected to

30 one of the sclenoids 240 - 244 and the 24V power supply
281 through the diode 277.

Referring now to Fig. 21 there is illustrated a motor
drive circuit 290. In normal operation the logic unit 20S



cassette 46 adjacent the upper face 42 of the patient support

platform 2. Said nmeans 45 conprises_an opening 48 30 form ng a pocket
for reception of the cassette 46. A flap 49 is nounted at a | ower end
of the opening 48 to support the cassette 46 within the opening 48.
As can be se | WD 96/ 27356 6/0000

PCT/ | E96/ 00086”‘?273“ - 14 - PCTAED Fi gz 8
and 10 a pair of openings 48 closed by flaps 49 are provided for

| oadi ng phot ographi c cassettes 46 on the patient support platform 2.
Each flap 49 is attached to opposite side wal 129 50 of the 5 openi ng 48
by pairs of hinges 52 mounted on each side wall 50. Each hinge 52

compri ses a hinge Pignddapld Alimka siqnalPuRbCkHd) arwapldﬂm%r Yagd egye

55 mount ed on the ug Er oV at one enci
the hinge pin Proviqe the | At PRt SYRRATE }ﬂlﬁtg red
free 10 end 58 obsébElétihye nouidnl ismpimmhli.pnenm plaﬁﬂam 2 is

an associ ated bushi B%?? g@im% eq,ﬁh%e . N dge ﬁQdOffrfaHG 3 tnhe{ﬁ %otA

spring (not shown) noun eeve ggs E
54 into engagefent WPHAtings HhsHhieglogic unigy 2°§o°8ﬁeﬂ f‘H ‘FI%?)“% Bgs
56 of an associ at edmaﬂhf_axn the patient support platform 2 at a 'rrendelenburg

or reverse Trendelenburg angle to aid traction or fluid

drainage.

The motor drive circuit 290 has two identical branches

10 only one branch which is active at any one time, each
branch being connected between the output of the logic
unit 205 and the electrical motor 222. The drive circuit
290 has an input pin 291, an inverter 292, a tramsistor
293, a twelve volt power supply 295, a one hundred and ten

15 volt power supply 296 and five resistors 297, 2938, 299,
300, 301.

The input pin 291 is connected to the input of the
inverter 292 and through the resistor 297 to the 5V power
supply 280. The ocutput of the inverter 292 feeds the base
20 of the transistor 293 controlling the transistor 293
having the collector connected to the 12V supply 295 and
the emitter connected through the resistor 298 to ground.
The emitter of the transistor 293 is also connected to the
optical isolator 237 configured for normal operation
25 having the control output connected to and controlling the
operation of the triac 230 in turn connected to the 110V

supply 296.

Referring now to Fig. 22 there is illustrated a pump drive
circuit configured in the same manner as each of the
30 branches of the drive circuit 290 connected between the
logic unit 205 and the hydraulic pump 223 to drive the
hydraulic pump 223 in response to a user entry at the user
interface 202. In addition to the drive circuitry there is



15 of hinges 52 are gripped between a finger and thunb and squeeze

toget her to di sengage the hinge pins 54 fromtheir associated.
bushings 55 allowing the flap 49 to pivot outwardly as shown in Fig.
10 on the pair of hinges 52 at t he opposite side of the opening 48.
Thus a phot og 20 cassette 46 can be readily easily mEbdio606s Y
nount ed ﬁﬂﬂﬁ?ﬁmﬂ the opening 48 fromeither side of theiggtlent

support platform 2. Conveniently both hinges 52 of an associ at ed
pair of hinges 52 can be rel eased using only one hand, | eaving the
ot her hand free for manipulating the 25 F1§6 9 for Ioadlng and

unl oadi ng the cassette 46. It w Il be noted that when a cassette 46

s loaded in the facghzgﬁp@rld&cdfg?hééti& %Mx&eldgafu?éﬁzudﬁu ¥o 4Hé Lnflut
u | u
good qual i tprmage cBAn bgggb{ﬂ m %&FE&B&B&PH uger g%étf‘éﬁ&"’t

wi t hout i nterferenceberentehed mtt m;ut useppinterface 2QRatform 2.
Referring to Figs: 11 to 15 a patient support pad i ndi cat ed

generally by the ref ence umeral 70 is owWN. The pad 70 is
rotatably nounted on U85 é‘&‘ﬁe?a§§°“t is seqynely) 2?53893‘1 to the bed

PCT/ | E96/ 00009 5 and the controller maintains conti#élled oscillavivr ofi 6he
; ur n is sl : da]?I e al oaatfeﬁvpm;goﬁr 11%:8%%% or withdut (d'rRHHeI8hburg
pport platiorm / reverse Tgende enburg angle. Accurate control of the
relative movement between the patient support platform and

the bed support is provided by the controller 203.

10 The controller 203 monitors movement and position of the
patient support platform by receiving status signals from
the rotary encoders 206, 207 into the logic unit 205 and
generating appropriate actuation. The signal from the
rotary encoder 206 is generated as the patient support

15 platform moves, when the weight of the pendulum causes the
axle 210a and therefore the disk 210 to move relative to
the infra-red beam passing between the transmitter 208 and
the receiver 209. As the disk 210 moves through the beam
the segments break the beam causing a signal to be sent to

20 the logic unit.

In response to the signals from the rotary encoders 206,
207 the logic unit sends signals to the electrical motor
222 and the hydraulic pump motor 223. The logical
functions governing control of this motion are stored in

25 the logic unit 205.

In normal operation a drive signal is placed on one of the
branches of the drive circuit 290 to provide the required
motion for the patient support platform. When the bed has
moved from one extreme angle to the other in a given time
30 for example from an incline of sixty two degrees from the
horizontal on one side to the same angle on the opposite
side in approximately four and a half minutes and a



I ndi cated generally at 74 is operable to rel ease the pad 70 and
bracket 71 simultaneously for adjustnment on the arm 5 72 and for

si mul t aneously | ocking the pad 70 and bracket 71 when the pads 70
have been positioned at a desired | ocation for supporting a patient
on the patie rt pl atf orm 2. The rmuntlgaﬂmWet 71
S U-shaped,q%ﬂéag truction 10 having an inner end 76 wth a pair of
out war dl y ext endi ng arnms nanely an inner arm 77 and an outer arm 78.
It wll be noted that a slot 79 is provided on an inner face of

the outer arm 78 adj acent an upper end of the Ruter arm 78. 15 The
| ocki ng means 74 conprises a generally cylindrical body 80 with an

operating | ever 81 ﬁgﬂi | y | Vg stdaie 0 !n b
80 is rotatably rmu(r%ﬁqe 167 {ggéc%lr#[r%ﬁ'??/ %E{t%éﬂ tcH'e a.rtgrr%%;e,h %f ?%ie(
bracket 71 by exampls: tgpnseconds, hag alapsed khe, ogic ong heddeopstie
20 t he Eody 80 f anputa ﬁiﬂsnsmamn‘mugblwﬁbe%mbkn rlﬁmsedcill?tion is
position shown in Fi 344 | t he bracket 71. is free to
slide along the arrnéh?égégagg énéggéér%éggﬁj on as shown in Figs. 14
and 15 in which the body 80 cl anps the bracket 71 on the support arm
7% Q El esgloi ent5 pad Fifis? presentsmauliogdcheewde tot itagf lihvereas asm(‘j aﬁs:;éﬂn%f
t he body a to Ve aL_a i agded gri
second cam 88 is fo?rir'ee(tj%g'ﬁgég] g%?&'era E‘llr°ce?e‘a]tazg\§%8§°o$ %%gj'('g offe. gg‘&? gﬁf%
cam 88 projects out Hd@wWs sunneatsitge flove from tlym 12V supplysthiough the
i!zOt (7j9l\glne|n| the bO(hta‘iﬁi}stohn 23 and hentel enecbpavalli cmsoamﬁ_ izr?ﬁhgﬁhed
an al | owi ng r atip t n | e pa
70 1 mount ed OUREY (G 4, oRETeAl | AOGHREIE 281" shandPs SsElet ety
shown in Figs.184 arhopt igigcadwisg $hecdrdagp 430 tand salowing cuyxzery tto
engage associ ated stflpw From&hel MAOVPipdweZ supply to the electrical motor:

222.

If during the movement of the patient support platform

relative to the bed support an obstruction is detected by
15 the rotary encoders 206, 207 while moving away from the

horizontal position the patient support platform is

returned to the horizontal position, the buzzer 257 sounds

an alarm condition and the liquid crystal display 256 is

updated by the logical unit 205 with a description of the
20 alarm condition and oscillation motion is suspended.

If the encoders 206, 207 detect an obstruction during the
movement of the patient support platform, by failure of
the axle 210a to move within a given time period, while
moving from the extreme angle the generated drive signal

25 at the input pin 291 is removed by the logical unit 205
and the alarm signalled as before.

In this way information is being continuously updated,
from the rotary encoders 206, 207 allowing the movement of
the bed to be easily changed in the event of an error

30 condition due to a block or in response to a user
interrupt generated by pressing one of the user switches
251 - 255.
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- 16 - formed by a retaining nut 90 and a nmounting arm 91 for the
pad 70. In use, with the |ocking nmeans 74 in the rel eased position
shown in Figs. 12 and 13 the pad 70 can be positioned as 5 desired by
rotating the sPn the bracket 71 and sliding th K6dooy’ 1

al ong the arn1§§a£%y novenment of - t he | ocki ng neans 72?§%?% t he

| ocked position shown in Figs. 14 and 15 the pad 70 is | ocked on the
bracket 71 and simul taneously the bracket 71 is | ocked on the arm
72. 10 Thus an attendant adjusting the pdsi“Ci on of the pad 70 can
operate the lever 81 with one hand to engage and di sengage t he

| ocki ng means while at the sane.tinme mani pul ating the pad 70 as

fequired in a 15  WhenJuedinet eerponnal eieh HamAEvALr o ReRLRLER dPat, OF
posi tion. Reétr they preBsgthel apmifomniate/ usear| swittch | 281 r +NB85
which the normal input generated by the logic unit 205 and
placed on the inmput pin 271 from a logic one to a logic
5 zer&. This changes the input signal to the inverters 272,
273 from a logic one to a logic zero. Accordingly the
output logic from each of the inverters 272, 273 changes
from a logic zero to a logic one. The logic one output
from the inverter 273 passes through and illuminates the
10 light emitting diode 278 indicating that the operation is
under way additionally, the current angle is taken from
the sensors 206, 207 and fed to the liquid crystal display
256 to show status of the patient support platform.

The 1logical function (see Fig. 22) prevents two

15 contradictory user switches 251 - 255 for example "head
up” and "head down" from being acted upon simultaneously.
In the event that two contradictory user switches 251 -
255 are pressed simultaneously no action is taken by the
logic unit 205.

20 It will also be appreciated that the logic unit may be
configured to allow a controlled lengthwise movement of
the bed and the switch lockout logic preventing
contradictory instructions may be varied to permit certain
combinations such as "head up" and "foot down".

25 It will be noted that both of the rotary sensors may be
configured in the same manner or that different types of
sensors may be used.

It will further be noted that the control system may
incorporate an "acclimatise" mode which will allow the
30 patient to be become slowly trained to the oscillation of
the bed by beginning the oscillation at a low angle and



mounting bracket 100 for the bed 1 is shown. The nounting br acket
. 100 has a cylindrical body 101 with a pair of 20 _ spaced-apart nounting

arms 102 projecting radially outwardly therefrom A clanp 103 is
provided at free end of each arm 102 for rel easabl e | ocking
engagenent W*QB%?G associ ated clanp nount 104 nount echeqiprbdioddat i ent
support orm2. It will be noted, particularly fromFigs. 3 25
and 4, that the clanp nmount 104 is positioned such that t he nounting
bracket 100 is located centrally at one end _ o4 _ of the bed generally
along a longitudinal axis of the bed to mnimse novenent of the
nmounti ng bracket 100 as the patient support platform 2 rotates.

30 E?Ch' cl ag&loi;sd&%megegﬁg ghe] awanm?anbu gyf Iax efing 1AW iﬂg:;t_ in fﬁaﬂ
a novabl e ] aw . can pe._seen . 10
and the rmjvabl e jaw’f&fﬁqge%uﬁfgaigﬂa%%' Kdgi%loM/ 273&# 14618 ung¥

PCT/ | E96/ 00009 incorporates a number of timexs _these may,, Pe10psed
a rﬁd 10ﬁ an inngrz St edni theRtlL 'g%toim?i& Yeach pasarlttoﬁlfﬁdalahyogaunhedan
within the arm . Aspring 1 Qu iLthi.n .arml urges the
rod 108 inwardl¥y th#&vVen angg? M e dr%\}%%gﬂw&t}vggo‘?ktg"v\%bls the fixed
jaw 106, the 5 jaws 106, 107 being separated by a spacer 110. The

The invention is not limited to the embodiments
hereinbefore described which may be varied in construction
and detail.



associ ated cl anp nmount 104 conprises a pair of spaced-

112 upstanding on a nounting plate 114 which IS secur (l;lmm“ml\mmm”““!
patient support platform 2. The novabl e jaws 107 are al*i ghed*with % *
slot 115 forned between the 10 posts 112 for insertion of the novable

jaws 107 throwfoenrass the slot 115. "Then by twi sting the nopeiigssingsts 107

into a horizontal position as shown in the upper clanp in Fig.

16, the support body 101 is secured on the clanp nount 104. 15
Referring to Figs. 18 to 22 there is illustratgg a bed control system
according to the invention indicated generally by the reference
numeral 200 for controlling novenment of the patient support platform
2 on the main bed CLAIMS ane 3. 20 The control system 200 has a user
interface 202 for entry of desired paraneters relating to the
permtted range of movenent of the patient support platform2, a
control | er 203 for cofk r1enapeutdfeied SPMPEESIRG | anPakiepss tsupport

platform2 relative to the panefbes pivotally moiied $e BOmaAdn b&d!fakid, a

parameters and drive neans, _i hi S ' n.electrical
motof 222 and a hydraulic pﬁﬁg°%2§§F§§ %??rgﬁggggatﬁﬁa §§¥%§§ﬁ$£@% {SPport
patient support3 pl atform 2 platform| xelakive tocthemaimhed framessaodsdvieo

a signal from the contbthbetidhp. andlactudeind thddild for’Chgddding and
| ogi c unit 205 conmunicatin t.he uyser interfac 02 and thé

Wth . 2
drive neans, the |ogic uni tg"we;'gagb%ghatv}}eng rv‘\%'eseﬁgf}f‘gcg?‘%\"i "Eﬂ*“r oFQPy

encoders 206, actuating means comprises a release mechanism
which is biassed into a normally engaged position.

10 2. A therapeutic bed as claimed in claim 1 wherein
the release mechanism comprises at least one
disengagement arm having a handle, the arm being
biassed into a normally engaged position.

3. .A therapeutic bed as claimed in claim 2 wherein
15 the release . mechanism comprises a pair of
disengagement arms.

4. A therapeutic bed as claimed in claim 3 wherein
the disengagement arms are interconnected by a
scissors linkage.

20 5. A therapeutic bed as claimed in claim 3 or 4
wherein the drive connection is connected to the
disengagement arms adjacent the free ends thereof.

6. A therapeutic bed as claimed in any of claims 3 to

5 wherein the disengagement arms are movable

25 "  between inner and outer limit stops which limit
the movement of the arms.

7. A therapeutic bed as claimed in claim 6 wherein,
in the normally engaged position, the
disengagement arms engage the inner stops.



Y\Dlg(s{ 27356 207 for determning the positi OnP(C)J;I’/ 'It Eg%g??gm“ul‘éml““'ll “ILI “ l!II .

platform2 relative to the bed frane 3. In nore detail*arfd *
referring nowto Fig. 19 the rotary encoder 206 has an infra red
transmtter %98948@'95@ nfrared 5 receiver 209 nounted on tgrqnBsshososPPOr t
and an i nterpose optical interruptor provided in this case by a disk
210 divided into three hundred and sixty segnents nounted on an
axle 210a which in turn is novably nounted on ége_ patient support
platform 2. The disk 210 has an 10 asSoOciated notion detector

provi ded by a pendul um 211 . carried on the axle 210a for noving the
actuating the disk 210 relative to the infra-red transmtter 208 and

receiver 2009. The 1 ogic unit, 205 of e controller 203
controls the 15  oper ation%f&?ﬁa%ﬁ%tﬁcrigﬁé) r?%t oéfazf‘f%gn’d‘tﬁﬁyhf&?&ﬁfiiiﬂg
punp 223 by neans of seven &diaim rwhexeint theor biagming meangr cumprimes a

actuators are provided in tlgbi-iﬁgsgj_bys_{ﬂ@ means. triacs 230, 231 for
controlling an electrical notor 222 and five nosfets 232, 233, 234,

235, 236. The nosfets 20 232, 233, 234, 235, each controlling operation

of one sol enoi®, nanelhy thexapeutico/ednds24laimedecin vehy ipreceding

response to a sggnal fromtkeaifdivhesdin 2¥e &2f¥eOtohhéction comprises a
drive belt.

10. A therapeutic bed as claimed in claim 9 wherein

the tension of the drive belt is adjustable by an
adjustment means.

10 11. A therapeutic bed as claimed in claim 10 wherein
the adjustment means comprises a turnbuckle.

12. A therapeutic bed as claimed in any preceding
claim having means for mounting a  photographic
cassette adjacent an upper side of the patient

15 support platform.

13. A therapeutic bed as claimed in claim 12 wherein
the mounting means has means for demountably
loading the cassette on the patient support
platform from an underside of the patient support

20 platform.

14. A therapeutic bed as claimed in claim 12 or 13
wherein an opening is provided in the patient
support platform for reception of the photographic
cassette, and support means is provided for

25 mounting the photographic cassette within the
opening.
15, A therapeutic bed as claimed in any of claims 12

to 14 wherein means is provided for supporting the



sol enoi ds 240, 241, 242, 244 in turn controlling the , ﬂ“mruﬂglm“‘“l
hydraul i ¢ punp 223. 25 Electrical isolation between the. Fﬂﬂl | .

and the motor 222 is provided by optical isolators 237, 238 ‘- "
attached to the triacs 230 and 231 respectively and simlar optical

i solation is Qgy¢herg between the logic unit 205 and t perAydiosuedi C
punp 223 by an optical isolator 30 239. The user interface 202 has
a keypad 250, five user switches 251, 252, 253, 254, 255, each
havi ng an WD 96/ 27356 -27 -

PCT/ | E96/ 00009 - 19 - associ at ed

I ndi cator (not shown), a visual display unit provided by a liquid

crystal display 256 and an sassstte subsbdntiablyi flushswithecan hppeer si@é.

Cirouit 5 270 provided SAPnSE h& pariel Aipbdi pddedazgy O O St en
normal oscillation of the patient support platformto performa

specific task such as.rasi ng a@herapeuti¢ BPed as cldidwd n fERiim 14 or 15

wherein the support means is a flap mounted at the

5 X opening and movable between an open casseaette

loading position and closed position extending

across the opening.

17. A therapeutic bed as claimed in claim 16 wherein
the flap is mounted at the opening by a hinge.

10 18. A therapeutic bed as claimed in claim 17 wherein
the hinge comprises a hinge pin on one of the
patient support platform and the flap pivotably
engagable within an associated bushing on the
other of the patient support platform and the

15 flap, the hinge pin being movable between a
retracted released position and an extended
bushing engaging position, the pin being biased
towards the bushing engaging position.

19. A therapeutic bed as claimed in claim 18 wherein

20 a pair of spaced-apart hinges are provided, being
positioned to allow single handed engagement and

movement of the hinge pins into the released

position.
20. A therapeutic bed as claimed in any of claims 17
25 to 19 wherein the flap is hingedley mounted on

opposite sides to the patient support platform.

21, A therapeutic bed as claimed in any preceding
claim having a patient support pad mounted on the
bed by a mounting means which is operable for

30 movement of the pad in two separate directions for
positional adjustment of the pad relative to the



Referring nowto Fig. 20 there is illustrated one of the 10 '

circuits 270, in this case the circuit responding to a“lmumlmnumlrlmn
the "head up" functioi by pressing the swtch 251 to nove ¢ he pdtiént*
support platformraising the patients head. Each of the switches 251

- 255 has a L lar circuit to control the appropriat dpitgeddoss: 1°
The switch ci‘?’?ﬂf'f"?’*ﬁo I s connected between the logic unit b : 205 and

t he sol enoid 240 and has an input pin 271, two i nverters 272, 273,
three resistors 274, 275, 276, a diode 7, alight emtting diode

278 a nosfet 279 having a gate 283, a draim 284 and a source 285. The
swtch circuit 270 20 Is powered by a five volt power supply 280 and a

twenty four volt pOV\B{-a’éﬁl‘N Ysuptort ﬁf&@f&ﬂﬂu"aﬁ NoékingS means for
connected to the inputs of ?]hieé%e‘-‘ért g_lrp%ﬁag, t%g%g%}e? the P ﬁUt put of the
I nverter 273 feeds throughf t he ™l 81’ emtting

di ode 278 to ground. The input of 25 the inverter 272 is al so connected

through the resistong, R TEndfapdift itV Headls T1RaREd28R - cla ikl @ 10 WHere iqf

t he inverter 272 is also connected to the 5V power su 280
through the resistor 276 anﬁh?e]ect?g‘ mgapg SgUPrigen, an assgg%%?%gpz’éﬁ' pf
tied to ground3and the’drai cans, eachecamdfon cehtroddéngimavieaest| efidtiles pado
- 244 and the 24V power supﬁllxme of Fggjdﬁtg#mr%hg?gl% ﬂé;_in a common

Referring nowto Fig. 21 there is illustrated a riveé circuit
290. In normal operation tHPeERFING JevesoEor simultaneous movement of both
cams between an engaged locking position and a

released position.

10 23. A therapeutic bed as claimed in claim 22 wherein
the cams are mutually perpendicular.

24. A therapeutic bed as claimed in claim 22 or 23
wherein the pad is rotatably mounted on a support
bracket, the support bracket being slidably

15 mounted on a support arm on the bed, the cams
being operable to control rotation of the pad on
the support bracket and sliding movement of the
bracket on the support arm.

25. A therapeutic bed as claimed in claim 22 to 24

20 wherein the cams comprise a cylindrical bbdy
eccentrically mounted by a pivot pin on the

mounting bracket, an outer circumferential surface

of the body forming a first cam for engagement

with the support arm to control sliding movement

25 of the bracket on the support arm, a second cam
being formed on a side face of the body operable

to control rotation of the pad on the mounting

bracket.
26. A therapeutic bed as claimed in claim 24 or 25
30 wherein the pad is rotatably mounted on the

mounting bracket by means of the pivot pin.
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Y\'02(9)6{ 27356 generates tined signals to the drPiC\-IL-{aI Elg?{:g?t (mw mlu “l

provi de the patient support platform2 with the required * Ysdil Mat fng*
notion. Wiile patient support platform2 is oscillating within a
mai n bed franmgyglezgghe pi vot 5 nountings 4 the |ogic unigerdBdsnemd al so
be configured to mai ntain the patient support platform2 at a

Tr endel enbur g or reverse Trendel enburg angle to aid traction or
fluid dr ai nage. The not or dri‘yeﬁ:i_r cuit 290 has two

I dentical branches 10 only one branch which™i's active at any one tine,
each branch bei ng connected between the output of the logic

unit 205 and the electrical notor 222. The drive circuit 290 has an

i nput pin 291, an in ter 292 J stor .293, ;a twel ve vol

power supply 295, a \c?ﬁ'(ra' hundraeﬁhgﬁ#%gé c l%ad */solctl.ad'g\%ér iguﬂﬁyy"gg%f%t’:ﬂf 24
five resistors 297, 298, 299to 26 whermim tbeimounting bragket dsuof Ussiigied
asiStor 267 to the 5V poer oretruction IWPIa UM s WAth bair of
resistor o the power su . e out put, o e inverter
292 feeds the base 20, of °Fﬁ‘§af‘?%§o’&%¢%§§3a%t r%?{)iwqthggf‘r%%}'
293 havi iy the col | echountes hetween: the Farm andupatyy D85 thrdcam body

the emtter connected througBetdien Q&ieﬁn%?gghéosﬁ? -arm passiﬂ%%etween
to the tlca

emtter of the transistor 293 is.also connected 0
i sol ator 237 configured for ﬁ’(ﬁn’&f ‘f?pef'ﬁ i ophe pdnner; end ‘ffhetgﬁntk?‘éﬁc"etr

out put connected to and controtatinn tdfe the cam body on the mounting bracket
moving the first cam between an engaged position
10 and a released position, when in the engaged
position the first cam clamping the arm between
the body and the inner end of the bracket and
simultaneously moving the second cam between an
engaged position and a released position, when in
15 the engaged position the second cam spreading
apart the arms of the bracket to engage associated
stops on the pivot pin to releasably clamp the pad

on the support bracket.

28. A therapeutic bed as claimed in any preceding
20 claim having a delicate instrument mounting
bracket mounted on the bed at or adjacent a

longitudinal axis of the bed.

29. A therapeutic bed as claimed in claim 28 wherein

the mounting bracket is de-mountably engagable
25 with the bed.
30. A therapeutic bed as claimed in claim 28 or 29

wherein the mounting bracket comprises a support
body having at least one mounting arm on the body,
the or each arm having a clamp for releasable

30 locking engagement with an associated clamp mount
on the bed.



operation of the triac 230 in turn connected to the 110V l Fm
Referring nowto Fig. 22 there is illustrated a punp drive |I|Ilﬂrml1 “I' "l“l
configured in the samé manner as each of the 30 branches of the dri'ves *
circuit 290 connected between the | ogic unit 205 and the hydraulic

punp 223 to | e hydraulic punp 223 in response gcnoshdddh €Nty
at the user %6¥317t’$]‘nterfa(:e 202. In addition to the drive (gc?cuitry t here

S WD 96/ 27356 PCT/ | E96/ 00009
- 21 - shown a | ogic function ci rcuifa 290a connected to the input
pin 291 to ensure that contradictory user ifp Ps"may not be entered
at the user interface 202. In normal use the patient is securely

strapped to the bedyy 5 a&dcﬁsﬁ;fé%%%bar aaawmaa ERANE1 L Ltefb wherein

oscillation of the patient “support platformwth or wt
Tr endel enburg /| reveth® Flampemownt FARFES e’Achr%iL; c%?ﬂ??ﬂ“‘tﬂ“’cthe
rel ati ve novenent between tgesiEnt ithei clampohaviphgt &opainnof jaws, ramelyeca

support is provided by the EEHEJ(Hiﬁﬂa&HK% movable jaw, the jaws engagable
5 with the posts for clamping the posts between the
A jaws, the moveable jaw being moveable on the arm
between a mounting position for insertion between
the posts and a clamping position for engagement
with both posts.

10 32. A therapeutic bed as claimed in claim 30 or 31
wherein a pair of spaced-apart mounting arms are
provided on the body.

33. A therapeutic bed as claimed in any preceding
claim having a control system including a user
15 interface for entry of desired parameters, a

controller for controlling movement of the patient

support platform relative to the bed support and

drive means for actuating movement of the patient

support platform in response to a signal from the
20 controller.

34. A therapeutic bed as claimed in claim 33 wherein
the controller has a logic unit communicating with
the user interface and the drive means, the logic
unit having at least two sensors for determining

25 patient support table status.

3s. A therapeutic bed as claimed in claim 34 wherein
at least one sensor is a rotary encoder.

36. A therapeutic bed as claimed in claim 35 wherein
the rotary encoder incorporates an optical
30 interruptor with an associated motion detector.



10 The controller 203 nonitors novenent and position of the uu

patient support platformby receiving status signals from “III““HI"r“II !" |II|

encoders 206, 207 into the logic unit 205 and generating*adbrdprfat *

actuation. The signal fromthe rotary encoder 206 is generated as

the patient S“P 15 platform nmoves, when the wei ght of pé&fifkofgsess!l um

causes the axle a and therefore the disk 210 to nove relative to

the infra-red beam passi ng between the transmtter 208 and t he

recei ver 209. As the disk 210 noves through th beam t he segnents

break the beam causing a signal to be sent to 6 the logic unit.

In response to the signals fromthe rotary encoders 206, 207 the

Ihogi c Iuni t sends tsi gxrngg t%?t h?he&bﬁé?ﬁiéabeﬂ?iﬁr?]_.aimed %42 andhn w% Wherein
ydraul i ¢ punp notor : ogi, ca ungti ons_qgoyerni control .o

this notion are stored in 2§S° Fﬁ@iPBQFEtﬁﬁFPrzgg a pé%ddiuﬁh%%ﬁwﬂﬁt“ating
operation a drive signal istpeacptioal cintexrupteor in respomeeécto &f movement
drive circuit 290 to provi dgst BRe’ €8hEFSed objedd.i on for the patient
support platform Wen the bed has noved from one extrene angle to
the other in a given time 30 for exanple froman incline of sixty two
degrees fromth® 38. hori Aotherapeutic beédeas cclaimeshrin any @foclaims 33

opposi te side in apprey RtiHerdidthd"foRePél ferindiGled st Acast one

drive means actuator.

39. A therapeutic bed a claimed in claim 38 wherein
the drive means actuator is a solid state switch.

10 40. A therapeutic bed as claimed in claim 39 wherein
the drive means actuator is a triac or mosfet.

41. A therapeutic bed as claimed in any of claims 33
to 40 wherein the controller and drive means are

electrically isolated.

15 42, A therapeutic bed as claimed in claim 41 wherein
the controller and drive means are electrically
isclated by an optical isolator.

43. A therapeutic bed as claimed in any of claims 33

to 42 wherein the drive means includes an

20 electrical motor for moving the patient support
platform relative to the bed support.

44. A therapeutic bed as claimed in any of claims 33
to 43 wherein the drive means includes a hydraulic
pump.

25 45. A therapeutic bed as claimed in any of claims 33

to 44 wherein the controller incorporates an alarm
actuator for signalling an error condition in the
operations of the therapeutic hospital bed.



t/\0226{ 27356 suitable tineout period bet vveenP(c:I:rr/r LE’?%gogﬂﬂmu || “I“ “I“ “ ‘“‘

exanpl e ten seconds has el apsed the | ogic one held on the

pin 291 during the previous half oscillation is changed to a Ioglc
zero. presents a logic zero to the inverter ,&Qm*@g

t he out put ffwﬁr% Ic zero to a logic one. This in turn Fer al'l ows
current to flow fromthe 12V supply through t he transi stor 293 and
into the optical isolator 237. The ﬁﬁut of the optical isolator
237 changes effectively 10 short circuirtfigTthe triac 230 and al |l owi ng
current to flow fromthe 110V power supply to the electrical notor
222. I f during the novenent of the patient support pI atform

relative to the bed support an obstruction is detected ¥ t he rotary
encoders 206, 207 whfte ot tpexaRfuric pedcas claimed i zWa? o ime, 33
the patient support platforte #S wherein that useedihﬂetfm:dtd.mludbalat least
position, the buzzer 257 s d al,ar. di l.qui
crystal display 256 is bhe %sed‘.tswj' ?Qt hé I‘{)Eg I ca éi%% Lha ¢h
description of the 20 Alarm éBﬁﬂF?T—B’ﬁ and oscillation noti on i s

suspended. |T the encoders 206, 207 detect an obstruction during
h f th by f f
the axl e 210a bo mobb wi t nih Aesiaetrer el Rechiflfha o sy F Gpses a3

the extreme angle the genert@té& aherein g}mﬂ 'control system incorporates a
battery backup unit for maintaining operation of

the control system in the event of a power

failure.

10 48. A therapeutic bed substantially as hereinbefore
described with reference to the accompanying
drawings.

49. A therapeutic bed comprising a patient support
platform pivotally mounted to a main bed frame, a
15 motor drive for oscillating the patient support

platform relative to the main bed frame, and,
means for mounting a photographic cassette
adjacent an upper side of the patient support
platfom.

20 50. A therapeutic bed as claimed in claim 49 wherein
the mounting means has means for demountably
loading the cassette on the patient support
platform from an underside of the patient support
platform.

25 51. a therapeutic bed as claimed in claim 49 or 50
wherein an opening is provided in the patient
support platform for reception of the photographic
cassette, and support means is provide for
mounting the photographic cassette within the

30 opening.



fhe aiarm sional et as betore o 1o 1005wy i ni or maci HINHMINARNL DN

cont i nuousl y updat ed, fromthe rotary encoders 206, 207*al9 ol n{

t he nmovenent of the bed to be easily changed in the event of an
error 30  @R¥knbisgn due to a block or in response to a USGiCTARI600009

I nterrupt generated by pressing one of the user swtches 251 - 255.
WD 96/ 27356 PCT/ | E96/ 00009

- 23 - Wien medi cal personnel wish to ghevate a patients head or
feet they press the appropriate user swtch 251"~ 255 whi ch the
normal input generated by the |logic unit 205 and pl aced on the input

pin 271 froma logic one to a logic zero. This changes the input

5
signal to the inverteps 272, ' t.Q a_logicC _zero.
Accordingly the ga’éut put &1 8@%‘ %%t%%éﬁ%ﬁé@%}%%\% . elﬂé'yzgf, ci?é“s 49
changes froma logic zEPoole Whergin mRansTHs pxgividede fort supporting

fromthe inverter 273 passesthér ¢dgBettd isube¥antiaily"€1hsh Wit¥''an upper
emtting diode 278 indicatin .%Qaéat heéﬁ r at 1227 et gndfr é/va
addi tional ly, the current an%f i 298 o tient support platform.

5 53. A therapeutic bed as claimed in claim 51 or §2
wherein the support means is a flap mounted at the
opening and movable between an open cassette
loading position and closed position extending
across the opening.

10 54. A therapeutic bed as claimed in claim 53 wherein
the flap is mounted at the opening by a hinge.

55. A therapeutic bed as claimed in claim 54 wherein
the hinge comprises a hinge pin on one of the
patient support platform and the flap pivotably

15 engagable within an associated bushing on the
other of the patient support platform and the
flap, the hinge pin being movable between a
retracted released position and an extended .
bushing éngaging position, the pin being biased
20 towards the bushing engaging position.

56. A therapeutic bed as claimed in claim 55 wherein
a pair of spaced-apart hinges are provided, being
positioned to allow single handed engagement and
movement of the hinge pins intc the released
25 position.

57. A therapeutic bed as claimed in any of claims 54
to 56 wherein the flap is hingedley mounted on
opposite sides to the patient support platform.



the sensors 206, 207 and fed to the liquid crystal display Iﬂ
show status of the patient support platform The | ogll ll"l "1 "Il|1|| IIII
(see Fig. 22) prevents two 15 ~contradictory user swtches 251 t

for exanple "head up” and "head down" from being acted upon

~ si mul taneousl In the event that two contradictory U%Mmes 251
- 255 avygggr’é'?sed si mul t aneously no action is taken by the

| ogi ¢ unit 205. It will also be appreciated that the logic unit may
be confi gur ed to allow a controll ed | engt hwi se novenent of t he
bed and the switch |lockout 1logic prevent Mg' contradictory
i nstruct i ons may be varied to permt certain - conbi nations such as
"head up" and "foot wn" . Wl | the rotary
sensors may be ‘ﬁc)onf | gur é%'eraﬂe}ft sarrhéé@rraﬁﬁk gbrl}ﬁ % hgﬁo'%? EnfUPBREY
of sensors may be use®latform piygotahly mownted, tgeca main bedafrane, a
control system may i Nnmotper dréven foac dscidllatehgneHe pﬁtiénw blpgbrow

t he 30 patient to be beco Y Lok t o] I o]
the bed by begi nning the osgsla?gtg%nr%tﬁgesgw% {ﬁ ﬁgﬁ Beli®k:3he and a
5 patient support pad mounted on the bed by a

mounting means which is operable for movement of

the pad in two separate directions for positional

adjustment of the pad relative to the patient

support platform, and locking means for releasably
10 locking the pad on the bed.

59. A therapeutic bed as claimed in claim 58 wherein
the locking means comprises an associated pair of
cams, each cam for controlling movement of the pad
in one of the directions, the cams having a common

15 operating lever for simultaneous movement of both
cams between an engaged locking position and a
released position.

60. A therapeutic bed as claimed in claim 59 wherein
the cams are mutually perpendicular.

20 61. A therapeutic bed as claimed in claim 59 or 60
wherein the pad is rotatably mounted on a support
bracket, the support bracket being slidably
mounted on a support arm on the bed, the cams
being operable to control rotation of the pad on

25 the support bracket and sliding movement of the
bracket on the support arm.,

62. A therapeutic bed as claimed in claim 59 to 61
wherein the cams comprise a cylindrical body
eccentrically mounted by a pivot pin on the

30 mounting bracket, an outer circumferential surface
of the body forming a first cam for engagement
with the support arm to control sliding movement



Y\DZZES{ 2735 increnenting the oscillation hy ECI%F?GQ%SSHNIIL“IHL“H‘ “Ill " |“I

subsequent oscillation. Additionally as the logic unit *i ntor orates
a nunber of tinmers these nmay be used intermttently or during each
pass to fix 5“9"?ﬁ§“at any 5 gi ven angl e for any desir epcrarssmtooof
tine. e invention is not |imted to the enbodinents

her ei nbef ore descri bed which may be varied in construction and
detail . WD 96/ 27356

PCT/ | E96/ 00009 =35 - 25 . CLAI VB

1. A therapeutic bed conprising a patient support

pl atform pivotal |y mounted @ gndbradigst {6 ene dsupport arm, a s&ond Fah'e

for oscillating the patlentbs¥ﬂax¥ﬁrmed on a side face of the body operable
to control rotation of the pad on the mounting
bracket.

5 63. A therapeutic bed as claimed in claim 61 or 62
wherein the pad is rotatably mounted on the
mounting bracket by means of the pivot pin.

64. A therapeutic bed as claimed in any of claims 61
to 63 wherein the mounting bracket is of U-shaped
10 construction having an inner end with a pair of
outwardly extending arms, the pivot pin rotatably
mounted between the arms and carrying the cam body
between the arms, the support arm passing between
the body and the inner end of the bracket,
15 ' rotation of the cam body on the mounting bracket
moving the first cam between an engaged position
and a released position, when in the engaged
position the first cam clamping the arm between
the body and the inner end of the bracket and
20 simultaneously moving the second cam between an
engaged position and a released position, when in
the engaged position the second cam spieading
apart the arms of the bracket to engage associated
stops on the pivot pin to releasably clamp the pad
25 on the support bracket.

65. A therapeutic bed comprising a patient support
platform pivotally mounted to a main bed frame, a
motor drive for oscillating the patient support
platform relative to the main bed frame a delicate

30 instrument mounting bracket mounted on the bed at
or adjacent a longitudinal axis of the bed.
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the drive connection wherein the act uati ng neans “coffp

rel ease machanl sm which is biassed into a nornmally engaged
posi tion. ﬁéﬁ’ A therapeutic bed as clained in claigprheydib@ N
the rel ease neg 3% conpri ses at | east one di sengagenent
arm havi ng a handl e, the arm being bi assed into a nornally
engaged position. 3. A therapeutic ged as claimed in claim?2
wherein 15 the release mechanisni & nprises a pair of

di sengagenent ar ns. 4. A therapeutic bed as clainmed in claim3
wherein e di &@%ﬁ&fap&u&i@rﬁaaaae éﬁﬁié&)rﬁe@&ﬁ%bﬁﬁ wherein
sci ssors |linkage. 20 erapeuti c as clainmed 1 n clal

4 Wher ain the e RIS Bﬁﬂ?'&efcoﬁﬁeaee-aovatew N
di sengagenent arns adj acent wilth theecbedids t her eof . A

t herapeutic bed as clained in any of clains 3 to 5 wherein the
di sengagenent arns a rmvabl et ween i nner and outer limt
stops which limt é7. thPr’FéPﬁB&éﬁeﬁFdoPst ifladmed in claim 65 on 66

t her apeuti c bedSas
normal | y engaged
t he i nner stops.

10

15

20

25

30

cl ai med wherkihntheeurting bracket compriises &hgupport
POSi ti §3dy hdPfng at least one HountIRGCAEN bn tHE 5OdpI€
the or each arm having a clamp for releasable
locking engagement with an associated clamp mount
on the bed.

68. A therapeutic bed as claimed in claim 67 wherein
the clamp mount comprises a pair spaced-apart
posts, the clamp having a pair of jaws, namely a
fixed jaw and a movable jaw, the jaws engagable
with the posts for clamping the posts between the
jaws, the moveable jaw being moveable on the arm
between a mounting position for insertion between
the posts and a clamping position for engagement
with both posts.

69. ‘A therapeutic bed as claimed in claim 67 or 68
wherein a pair of spaced-apart mounting arms are
provided on the body.

70. A control system for a therapeutic hospital bed of
the type having a patient support platform mounted
for controlled oscillation within a bed frame
relative to a bed support on which the bed frame
is mounted the control system having a user
interface for entry of desired parameters, a
controller for controlling movement of the patient
support platform relative to the bed support and
drive means for actuating movement of the patient
support platform in response to a signal from the
controller.
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cl ai mwherein the biassing nmeans conprises a spti n§ bi ad'si
nmeans. 9. A therapeutic bed as claimed in any precedi ng 5
cl ai m wher ei Nyg\@nsHsk Ve connection conprises a PCRik96Roo9 | T -
10. A therapeutic bed as clained in claim9 wherein t he
tension of the drive belt is adjustable by an adj ust nment
nmeans. 10 11. A therapeutic bed as clgyned |n cIa|n110 wherein
t he adj ust nent neans conprises a turnbuckle. A therapeutic
bed as clainmed in any preceding clalnlhaV|ng means for
nount i ng a phot ographic cassette adjacent an upper side of
h i en r I for A.ther [
Leg ggtcﬁafned in C|%}h1lzsaﬁpo | at gtem as claimea in clazh %Oa%%giecn

the controller has a logic unit communicating with

the user interface and the drive means, the logic

unit having at least two sensors for determining
5 ) patient support table status.

72. A control system as claimed in claim 71 wherein at
least one sensor is a rotary encoder.

73. A control system as claimed in claim 72 wherein
the rotary encoder incorporates an optical

10 interruptor with an associated motion detector.
74. A control system as claimed in claim 73 wherein

the motion detector is a pendulum for actuating
the optical interruptor in response to a movement
of the controlled object.

15 75. A control system as claimed in any of claims 70 to
74 wherein the controller includes at least one
drive means actuator.

76. A control system as claimed in claim 75 wherein
the drive means actuator is a solid state switch. .

20 77. A control system as claimed in claim 76 wherein
the drive means actuator is a triac or mosfet.

78. A control system as claimed in any of claims 70 to
77 wherein the controller and drive means are

electrically isolated.

25 79. A control system as claimed in claim 78 wherein
the controller and drive means are electrically
isolated by an optical isoclator.



t he nounti ng neans has neans for denountably | oa
cassette on the patient support platfor m from an ““m I ﬂ;“" Hlll " IIII
the patient support

bed as clainmed in claim12 or 13
provided in t

phot ogr aphi c

20

W6 bt

platform A therapeutix
mhereln an opening is

S

' - support platformfor ;d(,‘ﬁpu,of t he
cassette, and support neans is prOVIg or

nounting the photographic cassette within the openi ng.

15. A therapeutic bed as clainmed in any of clains 12 to 14
wherein neans is provided for supporting the 38 = WD 96/27356

PCT/ 1 E96/ 00009 - 27 -

cassette substantially flush with an upper side face of the

pati ent support pl atsfoor m

claim 14 or
t he

15

i0

15

20

25

81.

82.

83.

84.

8s5.

86.

A therapeutic bed as_ clainmed in

P syptem ap Fiaimes inj any 9f glaimanie o

79 wherein the drive means includes an electrical
motor for moving the patient support platform
relative to the bed support.

A control system as claimed in any of claims 70 to
80 wherein the drive means includes an hydraulic

pump.

A control system as claimed in any of claims 70 to
81 wherein the contreoller incorporates an alarm
actuator for signalling an error condition in the
operations of the therapeutic hospital bed.

A control system as claimed in any of claims 70 to
82 wherein the user interface includes at least
one user switch, a visual display unit and an
alarm indicator.

A control system as claimed in any of claims 70 to
83 wherein the control system incorporates a
battery backup unit for maintaining operation of
the control system in the event of a poﬁer
failure.

A controller for a therapeutic hospital bed the
controller having a user interface for entry of
movement of a patient support platform relative to
a bed support and drive means for actuating
movement of the patient support platform in
response to a signal from the controller.

A controller incorporating a rotary encoder for a
therapeutic hospital bed, the rotary encoder
having an optical interruptor with an associated

*
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openi ng. 17. A therapeutic bed as clainmed in cI aim 16 wherein
the flap is nounted at the opening by a hinge. 10 18. A therapeutic
bed as cl ai neglp bg78862i M 17 wherein t he hi nge ®ETIEHOW

hi nge pin on one of the patient support platformand the flap
pi vot abl y engagabl e within an associ ated bushing on the

other of the patient support platformand the3§5. flap, the

hi nge pin being novabl e between a retracted released
position and an extended bushi ng engagi ng position, the

pi n bei ng biased motiohowalet®edtioa bufdx ngachgaging pobet | mptical

19. A t herapeutic bed asinc;_gg.kgggokn ﬁ'ﬁdﬁo}%e‘ﬂ’ﬂér@'d&vgguggh ?gnae(?attge% ir

of spaced-apart hinges are
al | ow si ngl e handed engagerﬂ%ﬂmﬁﬁdpla moverment of the hinge pins

into the rel eased posi tion. 20. A therapeutic bed as

claimed in any of Cé‘ﬁ' -ms 14 “control s¥stéﬁ ]s%g‘g@.ﬁﬁﬁig}}}‘eay Hbileinbefore

hi ngedl ey nounfed o site sides to i ent support

pl atform g AdFHSF&BEﬁt |‘Ei’b’éd rateyenceqten &i‘ﬁ/ ARERaRying
cl aim having a patl ent supdeawings. nount ed on the bed by a
nmount i ng neans which is operable for 30 novenent of the pad in
two separate directions for posi tional adjustnment of the pad
relative to the
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- 28— patient support platform and | ocking neans for

rel easably | ocking the pad on the bed. 22. A therapeutic bed as
clainmed in claim?21l wherein ' t he | ocki ng neans conprises an
associ at ed pave 9€173s65 cans, each cam for controIHﬂaq X@ﬁﬁg% of
t he pad in one of the directions, the canms having a co n
operating | ever for simultaneous novenent of both cams

bet ween an engaged | ocking position and a rel eased position
10 23. A therapeutic bed as clainﬁq7in claim 22 wherein

the cans are nutual |y perpendi cul ar. 24. A therapeutic bed as
claimed in claim22 or 23 wherein the pad is rotatably
nount ed on a support bracket, the/aﬁgcort bracket being
slidably 15 mount gé onmsup anm (@ e bed, the cans

bei ng operable to <qntrol yotak AoN of ¥he Pop ﬁ,)

R\,
N ‘ ~
N \ | \{
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the support bracket and sliding novenent of the bracket on

t he—suppert—arm 25 A therapeutic bed as clainmed in claim?22 to

24 20 wherein the cans conprise a cylindrical body

eccentrically nounted by a pivot pin on the nmount i ng bracket,
an outer cirowobesssi al surface ' of the body f% first
cam f or engagenent with the support armto control sITding
novenent 25 of the bracket on the support arm a second cam
being fornmed on a side face of the body operable to control
rotation of the pad on ;ﬁne mount i ng 27 bracket . 26. A
t herapeutic bed as clai/med in claim?24 or 25 30 Wn'grei n the pad
is rotatably nounted 6n the nount i ng bracket By neans of the
pi vot pin. WD; 96/ 27356 H

PCT/ | E96/ 00009 18 - .29 - v 27. A
therapeutic b asnmmaed /n any of clains 24 to 26 wherein
t he nounting //‘;_;\1’/;:*_.—.;_; — const rdcC havi ng an
inner end with // ‘?‘7\)\ oo mucim > , the pivot

pin rotatably
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5

and the inner end of the bracket,
on the nmounting bracket
engaged posi twomsnss
engaged

t he body and the inner end of the brac
novi ng the second cam between an

rel eased position, when in 15

cam spreadi ng apart the
associ at ed stops on the
pad on the support brac
as clainmed in any preceding 20

nount ed between the arns and carrying the cam body

between—t-he—arrs—the—support armpassing between

t he body

rotation of the cam body
novi ng the first can1betmeen an

and a rel eased position, 4?%6&%9
position the first cam cl anpi ng the arm between

ket and si mul t aneousl y

engaged position and a
3fipe engaged position the second
arns of the bracket to engage

pivot pin to releasably clanp the

ket . 8. A therapeutic bed

ing a delicate

i nstrunment nounting br t nteéd on the bed at or adjacent
a | ongi t udi nal axis 29. A therapeutic
bed as clained in claim28 wherein t he mounting bracket is
de- nount abl y engagabl e. 25 - th the be 30. A
therapeutic bed as clained in gja 29 wherein the
nount i ng bracket conprises a sypport bo havi ng at | east one
mounting armon the body, t he or h afyp having a clanp for
rel easabl e 30 | ocki nff}enga ] ' / n asgypci at ed cl anp nount
on the bed. L_ﬂ

3 U
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- 36 34 A-therapeutic bhed as clained in cl.aim 30 wherein

the clanp nount conprises a pair spaced-apart posts, the
clanp having a pair of jaws, nanely a fixed jaw and a novabl e
jaw, the jawsvesgamgsdle 5 with the posts for cl opgainRekidobd® POStS
bet ween the j aws, the noveabl e jaw being noveable on the arm
bet ween a nmounting position for insertion between - t he posts
and a cl anmpi ng position for engagenent W th L631 posts.
10 32. A therapeutic bed as clai mé¥1Wn claim30 or 31 Kﬂ'
wherein a pair of spaced-apart nounting arns are \~)brovided on
t he body. 33. A therapeutic bed as clainmed in a*ﬂqpreceding
cl aim having a control systemincluding a user 15 interface for
entry of desired paraneter§f) a controller r controllipg
novenment of the patient support platformreldtive to the}fbed
support and dA\i ve neans for actuating novene of the pajient
trol]er.

y
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the controller has a logic unit- communicating with t he user

I nterface—and—the—drve—reans, the logic unit _having at |east
two sensors for determ ning 25 pati ent support table status.
35. A therapeutic bed as clainmed in claim34 wherein at
| east one seMR6/27IS6a rotary encoder. 36. A t hepgpgidsiboebcd as
clainmed in claim35 wherein the rotary encoder i ncorporates
an optical 30 interruptor with an associated notion detector.
WD 96/ 27356 / X 5/17 PCT/ | E96/ 00009
- 31 - 37 A therapeuti Lged in claim36 wherein
the notion detechNoNis a pend ' /at opti cal
interruptor inr oRse to enent the c r#l | ed
obj ect. 5 “38. erapeutic bed as clained | ai 33,
to 37 wherein t c f—Ac| wees at-least.ane ___ __dm
nmeans actuator. 2 28 29
.
- o //3
7
25 &7 ;8
Lo 3
17
20 _ 21 g
22
24
/5 23
2
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39. A therapeutic bed a clainmed in claim 38 wherein t he

dr+ve—+eanrs—actdator-is a solid state switch 10 40. A therapeutic
bed as clained in claim39 wherein t he drive neans actuator
is atriac or nosfet. 41. A therapeutic bed as clainmed in any of
clainms 33 WO 96/27356 to 40 wherein the controller and drﬂd‘ﬁnﬂgﬁ&ﬁ are
electrically isol ated. 15 42. A therapeutic bed as clarnmed In claim
41 wherein the controller and drive neans are electrically

i sol ated by an optical isolator. 43/Y7 A therapeutic bed as clainmed
in any of clains 33 25a 4 9 drive means

I ncludes an 20 el ectry
platformrelative to tiRed syipet
clainmed in any of clains\3) i
i ncludes a hydraulic

25 45.

as clained in any of " to 44 wherein theo troller
i ncorporates an alarm actuator for signalling an &0
condition in the y/ operat] ons of the thergpeutic hosP\X N bed.

‘ ' j=] m—::ls
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32 46

to 45 wherein the use
switch, a visual
47.
wherein.the control
for
of a power

r

i nterface includes at
di splay unit and an

A t hawepeamssc bed as clainmed in any of clains 33
system i ncorporates a '
mai nt ai ni ng operation of

substantially as herei nbef

acconpanyi ng

conprising a patlent suppor

mai n bed frane, a 15
support
means for

p

nmounti ng a ph

ogr
side of the patient supg}\l

t herapeutic bed as cl
means has neans f d
patient support
support

x|

§

PCT/ 1 E96/ 00009
A t herapeutic _bed as clained in any of clains 33

| east

t he control

al arm i ndi cator.

one user
5
to 46

batterynBagwﬂ% uni t

systemin the event

kN

e

F

failure. 10 48. A therapeutic bed
<N 78dscribed with reference to the
W ng 49, A therapeutic bed
X platformpivotally nmounted to a
matdrdrive for qurilla'ring t he patient
tiforare athe to the main bfO]frane, amagp
i -raleeet e adj acent upper
\ platform| PO
set—iicl anm 4 Plwberei he i ng
t o~ oadifng| t et on the
@) a\fyor m Nran undg¢rsj d¢ of the patidnt
LN T
= PN X
Y $=
L
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25 51. a therapeutic bed as clained in claim49 or 50

in_the patient support platform
for reception of the photographic cassette, and support neans
is provide for nmounting the photographic cassette within the
30 WD - WD 96/27356
PCT/ | E96/ 00009 _ - 33 - PCTIE Eﬂ_ A
t herapeutic bed as clained in any of clains 49 to 51
wherein nmeans i s provided for supporting t he cassette
substantially flush wth an upper 8/1 side face of the patient
support platform 5 53. A therapeutic bed as clainmed in claimb51
or 52 wherein the support means is a flap nmounted at the
openi ng and novabl e between an ope sseffe | oadi ng position
and cl osed position extending — e peni ng. 10  54.
A therapeutic bed as clained in MBS ' the flap is

I 7

mounted at the openiqéiay a hige. L
SN
+ [ 45 AR
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55. A therapeutic bed as clainmed in claimb54 wherein t he
hi nge conpr+ ' ln on one af the patient support
platformand the flap pivotably 15 engagabl e within an associ at ed
bushing on the ot her of the patient support platformand the
flap, the hi voeegrasebei ng novabl e between a r
rel eased position and an extended bushi ng engagi ng position,
the pin being biased 20 towards t he bushi ng engagi ng position.
56. A therapeutic bed as clainmed in clg}iﬁn 55 wherein a
pair of spaced-apart hinge re provided,”"bei ng positioned to
al | ow si ngl e handed engage% and ht of the hi nge pins
into the rel eased 25 \lion. 7. A therapeutic bed
as claimed in any of clains 5 o 56 rainth%lapis
hi ngedl ey nmounted on ~ op wle sides tg hF pat i support

| at f orm V\lﬂ&lS/:? N
: - 34 -

PCT/ 1 E96/ 00009 \
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58. A therapeutic bed conprising a patient support

pl-atfor-m-pivotally mounted to a main bed franme, a not or
drive for oscillating the patient support platformrelative
to the main bed frane and a 5 pati ent support pad nounted on

t he bed by awo9n73ss nmount i ng means which i s operabl e i nt of
the pad in tw separate directions for positional ad] ust nent
of the pad relative to the patient support platform and

| ocki ng means for releasably 10 | ocki ng the pad on the bed.

59. A therapeutic bed as clainmed in ¢laim 58 wherein t he

| ocki ng means conpri ses an associ at ed p?a‘i’/r”of cans, each cam
for controlling novenent of the pad in one of the directions,

t he cans having a conmpn
novenent of both

a r el dasedNo
clainmed in claimb59 wherei
per pendi cul ar. 20

operating | ever for sinultaneous
betmeenézycgngaged | ocki ng position and
///6 : A therapeutic bed as
the cans are nutually
6 Ajtjherlapeutic bed as clainmed in claimb59 or 60

wherein the pad iKDfot3at abl pynt dd oné9/éupport br acket ,
t he support brac@zxsbeino |y / nount ed on pport arm
on the bed, the ei ng operable to contragl on of
t he pad on 25 t 9 ket and sliding wove f the
bracket on the sjiQdo -2 7 A therapeutic bed ds clainmed in
claim59 to 61 ifn the cams conpLLo®ae Cy, ric body
eccentrical ly nouf f* n on the 30 N nt wa/ ket ,

an outer circunfer eptaZurlt S
cam for engagene Ieﬁ; //

rj;$%f7first

i il
HQ___/G /024— 102
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with the support armto control sliding novenent WD 96/ 27356

PCGH-I E96/00009 - 35 - of

t he bracket on the support arm a second cam bei ng fornmed on
a side face of the body operable to control rotation of the
pad on the nwondeIgs6 bracket . 5 63. A i c bed
as clainmed in claim®6l or 62 wherein the pad Fgaﬁéggﬁégly
nount ed on the nmount i ng bracket by neans of the pivot pin

64. A therapeutic bed as clainmed in any of clains 61 to 63
wherein the nmounting bracket is of U shapggy 10 construction
having an inner end with a pair of outwardly extendi ng arns,
the pivot pin rotatably nount ed between the arns and carrying
t he cam body bgt wegn the arns, the support assi ng

bet ween the bo afd the inner end of the , 15
rotation of the cam body on tH&fnmounting bracket novi ng t he
first cam between an engaged fgogition and a eased

posi tion, when in the engaged position the f]rist cam cl anpi ng
t he arm bet ween - t he body and the i”@ff end of fthe bracket and

74 g4

/
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20 si mul t aneousl y hDving t he second cam bet ween an

engaged position and a—+released positian_ when in t he engaged
position the second cam spreadi ng apart the arns of the
bracket to engage associ at ed stops on the pivot pin to

rel easably clwoeyss¢ pad 25 "~ on the support bracket 65.

A therapeutic bed conprising a patient support P%ﬁat?orm
pivotally mounted to a nqln bed frane, a not or drive for
oscillating.the pati . t latformrelative to the main
bed franme a delicatg|30 . : i nst rumel®/1 unting bracket nounted on
the bed at Ior afjj acent a longitudinal axis of the bed.

WD 96/ 27356

PCT/ | E96/ 00009 l - 36 - 66.

A therapeutic bed ag cl ai:med fIn cl ai m 65 wherein t he
nmounti ng bracket is lfle-nmountafjl y engagabl e with the bed.
67. A therapeuti @f bed:as cflaimed in claim®65 or 66 5

wherein the nmounting] bracket {lonprises a support body

havi ng at | east one unting
arm having a clanp flpor rel eas
an associ ated cl anp unt

|

rmf@ he body. /02 loc(&kl ng e J@ﬁeg: \(/amafﬂ
/

Y2/
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on the bed. 10 68. A therapeutic bed as clainmed in claim®67

wher-ei n .the clanp munt copprises a pair spaced-apart
posts, the clanp having a pair of jaws, nanely a fixed jaw
and a novabl e jaw, the jaws engagabl e with the posts for

cl anpi ng t he wosézrnket ween the 15° jaws, the no dodod D€l ng
noveabl e on the arm bet ween a nounting position Tor

i nsertion bet Ween the postszmpd a cl anping position for
engagenent ¢y wth b&th pogts o ¢69. A t herapeutic

ein a pair of
j on t he body.
Df
for
relative to a bed

bed as cl ai rred & wh
spaced- apart !. \ Vi
70. A cont roI her g i Sp I

t he type having e! up ;
control l ed osmllalon i | ha .

support on whi ch b uht ed the control
Biint ‘FE!che !!) nggry of desired
o]

system having a ggr g
parameters, aen cp ﬁ ||I§gqg novenent of the

pati ent __ e sla por g pl atformﬁg at t e bed support and

30 r uatg ng venent of the patient
support platfor re gga S|?nal rom tge i
controller. | § .
PCT/ 1 E96/ 00009
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- 37 - 71. A control systemas clainmed in claim70 wherein
the controller has a logic unit communicating.with t he user

interface and the drive nmeans, the |logic unit having at |east
two sensors for determning 5 pati ent support table status.
72. A contwedersssst em as clainmed i'n claim 71 wherein at

| east one sensor is a rotary encoder. 73. A cont r"&'r"“é’;?’s"{’“é'ﬁm as
claimed in claim72 wherein the rotary encoder incorporates
an optical 10 interruptor with an associ ated noti on detector.
74. A control systemas clainmed in chigym 73 wherein t he
notion detector is a pendulumfor actuating t he opti cal
interruptor in response to a novenent of the controlled
object. 15 75. A control systemas clainmed in any of clainms 70 to
74 wherein the controller includes at |east one drive neans
act uat or. 76. A control systemas clainmed in claim75 wherein
the drive neans actuator is a solid state switch. 20 %B A control
systemas claimed in claim76 wherein 11_0

a

e
m} lrga

fig.12
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the drive nmeans act uat or is a triab'Or hbsfet. 78. A contro

S y-stemr-as—etaed—-h—any—of clai nse-7Z0 tq — 77_wherein the
controller and drive neans are el ectrically isol ated. 25
79. A control systemas clainmed in claim78 wherein t he
control |l er arwlodérzrass neans are electrically [ sq&gﬁg,@%,an
optical isolator. WO 96/ 27356

PCT/ | E96/ 00009 - 38 - 80. A
control systemas clainmed in any of clains 70 to 79 wherein
the drive neans includes an electrical ' nmotor for noving the
patient support platform réﬁépive to the bed support. 5
81. A control systemas clainmed in any of clainms 70 to 80
wherein the drive nmeans incl.udes an hydraulic punp.
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82. A control system as cl ai ned in any of clainms 70 to 81

wherelnthe control |l er incorporates an alarm 10 actuator for
signalling an error condition in the operations of the

t herapeuti c hospital bed. 83. A control systemas clained in any
of cl ai ms 70wd9sr273s86 82 wherein the user |nterfacerb§&é“ﬂ@@9at

| east one user switch, a visual display unit an n

al arm i ndi cat or. 84. A control systemas clained in any of
claims 70 to 83 wherein the control systemincorporates a
battery backup unit for maintaining operatli@i7of the control
systemin the event of a power 20 failure. 85. A
controller for a therapeutic hospital bed the controller
having a user interface for entry of novenent of a patient
support platformrelative to a bed support and drive neans
for actuating 25 novenent of the patient support platform in
response to a signal fromthe controIIeLZEQC) 86. A controller

associ at ed

80
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|~ 23
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incorporating a rotary encoder for a t herapeutic hospita
bed, the rotary encoder é{///ﬁ;;ing an optical interruptor with an
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WD 96/ 27356 PCT/ 1 E96/ 00009

- 39 motion detector for actuating_the optical
interruptor in response to a novenent of a patient support
pl atform 87. A control system substantially as hereinbefore 5
descri bed wepidwgrsger ence to the acconpanying PCTRESR0bd0S S -
~~
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(57) Abstract

A therapeutic hospital bed (1) comprises a patient support piatform (2) rotatably and pivotally secured within & main bed frame (3).
The main bed frame (3) is supported on a base frame (5). An end board on the patient support platform (2) has an arcuate track (14)
engaged by a drive belt (15) which is connected to a drive motor for oscillating the patient support platform (2) relative to the main bed
frame (3). Opposite ends of the drive belt (15} are connected to disengagement arms (18, 25) which are pivotally interconnected to form a
scissors mechanism. The arms (18, 25) are operable to tension or release the belt (15) to engage or disengage drive to the patient support
platform (2). A spring (27) extends between the arms (18, 25) to bias the arms (18, 25) into a belt tensioning position, To disengage the
drive for tuming the patient support platform (2) manually, the arms (18, 25) are movable against spring bias to a disengaged position.
Whenm the arms (18, 25) are subsequently released the spring (27) returns the amms (18, 25) to the belt tensioning position to engage the




