TI TLE Uni versal Patient Lifting Frame DESCRI PTI ON The invention relates to
a patient lifting frame for use with an invalid hoist for lifting and
supporti ngoanons@si d patient. Such a lifting frame canproe/aBRed/ (0ms73
conjunction with a wheeled or overhead nechanical or electrical hoist unit,
to assist nursing staff, healthcare staffi or carers in lifting and noving
di sabl ed patients. This lifting frane may al so be used in nmany different
areas to carry able bodied people in safety for operations such as air sea
rescue serviggygvany such patients, whether in hospital or at home, need
assi stance i'n novenent, for exanple between a bed and a chair, between a
chair and a UmiversabBatiegLiftingeBramme chair and a toilet area or between fl oor
and bed. Wenever the patient is unable to support hinself or herself, the
novenent of the patient has to be carried out by nursing staff, healthcare
staff or cargrscpherioast manually lift and nove the patient. This task can
exceed the werght Tiffing limts generally recomended for one or even two
per sons, 5 andlef inventionrreliatey te e phtientliding fremedosusgiwitloan iwalid doishtardidlings
suffer from back danmage or hack .strainn. ofe this lifli wor k i | so
done byt he FanopyonEagereaRf fafhknsten ¥ fifiaf Frebth e i Rhtbngfof o
commonpl ace with ¥ shedlede 6l @le mesHanitebet diutricllhbist @it @b eslist i mmsingefasf to
lift a patient froma bed, but this generally requires the patient to be

pl aced i n a hsrlthegre staffiprcoqarerndn fidling apd jnoyingadisahiede patientse Thay lifipe frame t o
be placed b | I.fl ] C I n

t he case Ofqgﬁﬁ%gggﬁggégg#?%g&nﬁggﬁ%gﬁﬁ%sgggﬁgfakﬁg&§§$g , L g‘%%???ﬁ?
still needs dperdiiens siched airspaisdstye semndcgosi ti oned over the sling, in order
to fix the sling in a position fromwhich lifting can commence. Even when
lifting does comence, the sensation of being lifted in a canvas sling is
often a sounggnPludifaabnts,VAkiRer iR hodpifal Bt Hofte, nERACALISGNE R hbeom bl SoFanvas
sling provides very little feeling of security for the patient. It is for
thi s reason exasuplarbetyeen adwegtandrmoknit dstweende chair prdeibdth, Hetwdenj snbed pune

whi ch could clfl%irua%ﬁda tvc\ﬁltethar%a f(l)g) Ibgttween floor and bed. Whenever the patient is unable to

15  support himself or herself, the movement of the patient has to be carried out by
nursing staff, healthcare staff or carers who must manually lift and move the patient.
This task can exceed the weight lifting limits generally recommended for one or even
two persons, and often nursing staff, healthcare staff or carers themselves suffer from
back damage or back strain. Much of this lifting work is also done by the family

20  members of patients in their own homes.

It has become commonplace to use a wheeled or overhead hydraulic or electrical hoist
to lift a patient from a bed, but this generally requires the patient to be placed in a
sling to which the hoist may be attached. Such slings need to be placed beneath and
25 around the patient before lifting commences, and in the case of a disabled patient
unable to assist the carer, the patient still needs to be lifted manually and positioned
over the sling, in order to fix the sling in a position from which lifting can commence.
Even when lifting does commence, the sensation of being lifted in a canvas sling is
often a source of great trauma for the patient, because the flexible canvas sling
30  provides very little feeling of security for the patient. It is for this reason that many
attempts have been made to provide a lifting frame which could be used with a hoist

to lift a sitting patient. It has been much more of a challenge to design a frame to be



tolift a sitting patient. It has been nuch nore of a challenge to design a
frame to beused with a hoist to raise into a sitting position a patient who
was | yi ngwbaew/apwar ds on a bed. One such frame is di sclPeTaB2009/a0y87Pat ent
Speci fication GB-B-2396147 which discloses a lifting frane that can be used
to raise a patient froma face-up prone_%yi ng position to a sitting
position. The lifting franme of that granted Patent utilises a bal ance

ef fect between the patient's upper body and the patient's | ower body. The

vei ght of t hgedlRME'a IRAL Yo kaisd KSR siiind ﬁt_%itﬁﬁltai;c Sitfen WRB Q¥ ds 15ing TR fhwagd udi ng

si de pads which engage beneath the arnpits of the patient”and agai nst
opposi te si dmsa bed.t Kinepsuch drime is disdaspd, inamyl Ratent \bpiegificatioin GBeBR30oEHt ' s

| ower body is .taken b or.t ) ich support the patient's upper |egs
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opposi te si dgagPosifioR ity AlsatingPositiér) ITEOlifthi! frarh€ oA BAY Bradiddaant atifissta t akes
pl ace. The patient can therefore be lifted froma bed using the patient

lifting 3 rarhelappe effestdetugancthe patientisorpper bady and theepatieny’s hewerdhasly. t Bheg
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st andi ng posiHitloengdpd Beedthrthelafmpits af HesSpatiegt bhd apaihstesppobite widek ofitigk t 0
exerci se. That patient sup({)ort frame is caPab,I e of noving'a patient froma
sitting to @atenraribepesoand ithen werght Wbtk mglisH ey logker bedy 15 dakeg by jsypport

unsui table f Iof s I end . o, e LAGk PPRE Lhhe jtting
or standing “g‘%'é‘% t‘{l{é‘?\mg@f)ﬁgﬁ% T’?‘f‘?’{ﬂsﬁ?" riaygs% h%tbs?[l'ngsé héay té%@éé&‘é&tﬁio lift
pat i ent $0 whdowenimdy we plits acoy/supporql dreppposae sliesrpf apivotad emduntibg ed thoo dhye
novenents. It is therefore of pri i rtance that th i ent, shoul d not
be bl to CMGLARIEERr BReBISo] FieGROPH A8 QR ERE HHGTORa: BRI pal
reason why lihé bhiiht i8R SrahRVEhRRtis RHSEH BPraehdsidahy anlealiBdbe Miledhty a
slings, which are nuch nore difficult to use and which register a high

i nci dence ofsitpag pestiof.ear and intol erance, are still in w despread use. It
I's an object of the invention to provide a lifting frame that is suitable
for use with epileptic patients as well as those who are not liable to fits
but who1mevars-Aed@BEIL0EAS1 N disclobdsea pativpelifiihgt farfel p@rovse wite b NifeaHsise for

linbs, as wel| as patients who can support and control_ theiyr . |
lifting a patient from a sitting to a stan. ing position and is for use in assisting the
patient to walk and to exercise. That patient support frame is capable of moving a
patient from a sitting to a standing position for working therapy, but is totally
unsuitable for lifting a patient from a prone lying position to the sitting or standing

20  position.

Patient lifting frames and slings may be used to lift patients who have a tendency to
epilepsy or similar uncontrolled body movements. It is therefore of prime importance
that the patient should not be able to damage himself or herself on the equipment.
25  That is a principal reason why lifting frames have not been more widely adopted, and
why slings, which are much more difficult to use and which register a high incidence
of patient fear and intolerance, are still in widespread use. It is an object of the
invention to provide a lifting frame that is éuitable for use with epileptic patients as
well as those who are not liable to fits but who nevertheless are not able properly to
30 support their heads and limbs, as well as patients who can support and control their
heads and limbs but whose body mass makes it impossible for nursing staff,

healthcare staff or carers to lift them in a satisfactory manner at present. It is



heads and |inbs but whose body nmass makes it inpossible for nursing staff,
heal t hcare staff or carers to lift themin a satisfactory manner at
present. WO 2osgfusmanental to the invention that the |ifPChgGH20eE©1873
capabl e of noving a patient easily between the face-up lying, sitting and
standing positions. In this specificati og t he terms "up", "upper”, "low',
"l ower", "above" and "beneath" are used wWith reference to the nornal
vertical attitude of a patient lifting frame when it is suspended froma

patient |iftgnghQitdtto hESnt&EHDR tﬂitrtﬂgtli'ﬁiﬂ%l?%?rg]is ga%gﬁl)é@ffqh)f"ingrhggatient

"rearwardly" are used wmth reference to t t a back o t1ent

support ed byeasilicbhetwetn fhei fagg-dp byireg, sittivgg andwsédingrpofitiens.nvent i on provi des a
patient lifting frame for use with an invalid hoist for lifting and
supporting an invalid patient, substantially as set out in claim1l herein.

Usi ng the fr@anBisGpediNationMBOtdrAR “upNeuppaer abw SUHRETT «oPEreid tRnbath”
positioned beneath the arnpits of the patient, with the side plates and
si de pad8 eragagseigwia¢farnceoiopbs inoanali veetscad attitide qfaa pasient kftingHamewheebbi ng

. d.the. i.ent' sbod ; , ' %
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cl ose agai nsdndt‘bear@piIdE 4re usddieh eéfeidnee fathe dFunt and bivkagfes patieat supportb®
achieved either with the patient |lying prone on his or her back or with the

patient in PYsjuchphdting framendi ng position. Because the ends of the |ink bar
assenbly are connected to the suspension nountings through universal joints
with three mutually perpendi cul ar axes of pivotal novenent, the versatility
of the hoftiTheihvanieni s vastly increased over that of GB-B-2396147. Wen

fitting the frame around g patient, the_ underarms ort elenents which
pass beneat hfhenlev‘a«}tm r_trgV13f4° £ ROk il R sty gamaél_liggist g A%;n%ne at
a tinme, and §QQppdiEng hﬂﬁwﬁﬁﬂ'%a@é}{t‘, 8 stahtPIE hslsCOsk e ElaRP 21 HeRdin ! U8ingitReS Of
the patient's rlgcage in a subsequent notion, for exanple by tightening the
webbi ng st r dpameandfthe insieotion rthe gndérarmh (suppére etgntentst anehpositionkd heneatk sherbl v

st 1ROt o BAIHEE el BRSO R, i
exer ci ses t heddsroirthe @atierit s riicagd)d Wétbingntidps paé HRAt pastedesremid theOpdtieat’s i t
body and around the side plates, so that tightening those straps draws the side plates
and side pads close against the opposite sides of the patient’s riiacage.’ That can be
achieved either with the patient lying prone on his or her back or with the patient in a
sitting or standing position.
20
Because the ends of the link bar assembly are connected to the suspension mountings
through universal joints with three mutually perpendicular axes of pivotal movement,
the versatility of the lifting frame is vastly increased over that of GB-B-2396147.
When fitting the frame around a patient, the underarm support elements which pass
25 = beneath the armpits of the patient can if desired be positioned one at a time, and then
the side pads can be closed together against the sides of the patient’s ribcage in a
subsequent motion, for example by tightening the webbing straps and/or shortening
the full length of the link bar assembly. Most importantly, the universal joints permit
the frame to move with the patient when fitted. If the patient is lifted in the frame for
30  walking exercises the frame can twist and flex with patient movement, so that it
permits the patient’s shoulders, back and upper body to move unhindered to balance

movement of the legs. That is in complete contrast to the lifting frame of US-A-



permts the patient's shoul ders, back and upper body to nove unhindered to
bal ance novenent of the legs. That is in conplete contrast to the lifting
frame of wWB-2610/0A36052004/ 0074414 whi ch provi des no freedecraB2ooveneat at
all between the patient upper body support frame and the patient |ower body
support neans. Using a lifting frame accgrding to the invention the patient
can be lifted froma prone face-up position to a sitting position as
described in GB-B-2396147, with the patient's weight being distributed

bet ween the 14pRR07PAY whIHAPSOVIdES ATErRAGM! SEmbOURENtLAN BLRRRH thd BTkt
Preferably the suspension nountings are attached to the suspension side
bars as speoaippeekbdyrsuppart fraelad giepatigat lower bradyi support mehnsi t ed from a prone
position to a sitting position, the pivotal balance effect described in ny
GB- B- 2396147 is then established, with the patient's | ower body wei ght

bei ng supporwﬁﬂ%]@nﬁﬁﬂgeﬁmaaéc&&xhﬁwaﬁthtiaﬁdhémﬁf &an'kt it PG taqirbRe  OF
upper |legs of the patient, and the patient's uppe boq§>meight bei ng taken

p
by the pati aee-uinpesitemionsitioepositienmandescebesl infalddit239ald 7pwHh the patigat’s
suspensi on [ ‘ | | | [ wer
body suppor trw éri‘g%tns, ga(rﬁémhr%gesd pﬂf)ér{ggéglr gﬁ“}B%Pﬁ@é%?’gﬁ%ﬁ{%lgd;ﬁ{%elggﬁﬂggé}gr S
whi ch are pisipp@t measnpastérablytthe ktpeadicn avantingssard attheied tahhe buspehsidabl y

nount the cantilever side bar assenblies which conprjse first portions on
one side of Sidfebass dvtpgritiediin chymhereinn Asdhe patigndis 1§ P ARFORGBOPULT ent ' s

upper body W’Sia%minngﬁﬁ&Utﬂé BEM BRar ARt RQLLELQ R AT GHIB- o847 R Hlén Of

the pivotal axis o e connectors for supporting the patient's |ower body
wei ght . 10The establitited] withith¢ patient’supper body eeighp beiog suppartedyorathe unehns Her
suspensi on nmount.i ngs . when the patient is noved be en.a pro face-u
b0s1 1 on andEREINE A SUIRRRE U POSTENGT 06 vHRN9ges TLSE PAUSREH PSSR IFR' Le- B-

2396147. Theyppeneddyt weight R@igHaken BY thdutiehd drideeari’ ipBort @lchiedts MAQMddéde
universal joints in response to a patient body novenent are benefits which
are felt by siddplpgs.i Ehe suspension moertingsretich pivatablyspsnend thrapasient uppebdekr ver s-
when the patien ing |ift Ul S| i iC
FE or 't he. ge) balanocs bichls 4 AR BrudBy 4t BBy Rp iR i
di sease15 Ther¢ nregaliy edhnéctg@hto ahél susfehsibandderdamsneihichofotatably mount the
cantilever side bar assemblies which comprise first portions on one side of the pivotal
axis of the connectors for supporting the patient’s upper body weight and
corresponding second portions on the other side of the pivotal axis of the connectors
for supporting the patient’s lower body weight. The result is that the support frame
20  pivots freely around the suspension mountings when the patient is moved between a
prone face-up position and a sitting position, or vice versa, just as described in GB-B-

2396147.

The benefits of permitting the lifting frame to flex about the universal joints in
25  rtesponse to a patient body movement are benefits which are felt by all patients, but
those benéﬁts are most apparent to observers when the patient being lifted suffers a
convulsion, such as an epileptic fit or the involuntary movements of someone
suffering from Parkinson’s disease. The independent right and left hand movement of
the universal joints of the lifting frame of the invention is of particular benefit in those
30 circumstances. The universal joints permit the patient upper body support frame to
follow both the independent vertical movements of the patient’s shoulders and their

independent forward-and-back movement during the convulsion, and by following the



the universal joints of the lifting frame of the invention is of particular
benefit in those circunstances. The universal joints permt the patient
upper bodyo2upyasdosfrane to foll ow both the i ndependent pegrdB20@loomgrsenent s
of the patient's shoul ders and their independent forward-and-back novenent
during the convulsion, and by follow ng_thepatient's novenent the upper
body support frane presents no injury riSk to the patient. Preferably the
lifting frane of the invention permts the fitting of a patient head and
neck support t ' ‘
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upwards fromthe rear edges of the side plates is a particularly effective

head and5 nedicad appoeak wppert tohold algatientighdad st vdhiletpeamittingymoy¢menfeof the
invention in i.ch extended novepent .of th tient's,shoul ders an per
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uni ver sal | Gieftebrac Wi€hast Bten Halindethiat thehfashting fecChiad thntl heSki Slipporieadeand
neck support, for exanple using a strap or band around the patient's
forehead, t Hesiligmyposshtextsndingeupardanfrom dworqapesdgend thspafe Riefgs iig 2

successful | j t i J th
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t he i nvent i dnveamionlie wiiedextendedfrhovenwat o€the ptiedi’s levudders ynds upseal tp@od iient s,
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support neans nmy conceivably be required for double | ower | anput ees,
but the renwtrager barid arhend the patientisifarebeads then mowement ofwla patieat’s ehoudders| | .

The side-to-si.de w.dth.of the.potential range,o tients is aceompdat ed
by the. pr of PR E1e0eL sSSP hiriPR Runs heflin 503 pliPaBC R TROT i
bar assesbl yorvhe edp GpiRBRS bS tHeGRAGEMEY splirkteis ulich@édirtd. oi nts at the ends of

the cantil ever side bar assenblies, and the front-to back range of patient

si zes can be accommodat ed by meking the side plates and side pads
The lifting frame of the invention can be used to lift a variety of differently sized

patients, from children to large and potentially bariatric adults, and to lift a variety of
patients with different medical conditions including potentially convulsing patients
20 and amputees. A slightly modified patient lower body support means may
conceivably be required for double lower limb amputees, but the remainder of the
lifting frame would need no modification at all. The side-to-side width of the
potential range of patients is accommodated by the preferably telescopic or other
width-adjustable nature of the link bar assembly which connects together the
25  universal joints at the ends of the cantilever side bar assemblies, and the front-to back
range of patient sizes can be accommodated by making the side plates and side pads
interchangeable for side plates and side pads of different sizes. Advantageously the
mounting points for the patient lower body support means are adjustable in the front-
to-back direction to compensate for differently sized side plates and side pads, the
30  better to maintain the equal and opposite moments imparted by the patient’s upper

and lower body weights during lifting.



I nt erchangeabl e for side plates and side pads of different sizes.

Advant ageously the nounting points for the patient |ower body support neans
are adj uswabkhw/aisooshe frontto- back direction to conpensarsHE2009/@igBer ent |y
sized side plates and side pads, the better to naintain the equal and
opposite noments inparted by the patient¢s upper and | ower body weights
during lifting. Sonetines, however, the lifting frane of the inventionis to
be used to assist a patient in walking, for exanple during a physiotherapy
session for gain&howt\Rrhae iR Rard@bNAk ientiONRY toleRed B 446t a fAtfentUCh @
lifting operation the patient |ower body support means must be detached and
renoved conphevalkipg, filnexpinplet diringomplxsiatherapybeession for A@atiens pershamhasi ale

bars and the _suspensi on..mount.i ngs.are then.J.nappropriate, as.the i ght of
the patient '?“ﬁ‘gﬁér °B’8H3l/‘gg’n Yy o Bt F‘f‘%‘v%ﬁ‘(fhn% ioﬁsraﬁg? 6%%% é’&ﬁ%‘%’%’ﬁ‘@%e
suspensi on nRPPért REAnE iRt BS detatiuded reMated Sompletelpt THE hivital donfébtidhs and
opposite noment fromthe patient's | ower body. To make such_physi ot her apy
possi bl e5 t thetyweapotthe suspersien onddhebaiketndedbp Susppesien omovntingshare dhen it s
suspensi on unting.is I 0] , I t . afi e,
preferably Vrrlllg '?Wr?%rgat%aarslltq P?&%Eeéh tPSoI¥ 3}5 %@Rgggéﬁ%&?’gg %cr)lgIt h? ﬁgﬁé%g%gcggflag%ﬁ
nmount i ngs genRsmiblicy afeki angemsidramotittiig’ @ir¢atsUs @D thas istheot hrdtshed Thakn

| ocki ng may be established by a | ocking sleeve axially slidable on each

suspensi on S48l 138d PRROREE nmamEpt: frong | e sPHEIES NAMEr PdYn whe cRake speh ¢ ear
of the susp ' | ' ] el enment
of the assod el ARl H17GR BihciUhiehFich ch duingRsiph 60k Bar SRY
suspensiton sisdasparsionandurgingas lpraferablyridekablentoi e vild etha ifiked angleuprdferdbiye

pi votal connection poriion o he pivot.al /rotary connector and prevents

Dl Vot al  movaHihtthe A Po e, bith aReBlifh 6 chEciomi miynings RERTah each
of the | ockingpaaaftula#ak théll 88spendors e BakONThAYI0BRING 1£A} B8 Stablishe@ by Nat e
the possibility of inadvertent |owering of the |ocking sleeves over the

pi vot al / r ot degkinpaleert axislly slidabid en pashiquapensiondiidd bardetweanad lockhrelsesingcki ng
sl eeves ki “ec%%fu%{l'iﬁ"%v‘iﬁch RS AMaRE A 8%%%5&819 @’&ﬁﬁh‘% LoE ?b%%o‘?finéﬁ?re%‘(ﬁt al
coupl i ng between The suspension Side rs and the prvotal/rotary connectors

i s the ngsulthe pivotal plinsinteat of tHedissgridtal 2arist piodtal/foearl @chhetprItlagve s itd o

engage the kinematic | ocks the piati.ent is.raised to a sittin osition as
suspension side bar, and a locking condition in which 1t surrounds the pivota

connection portion of the pivotal/rotary connector and prevents pivotal movement.
Conveniently the locking sleeves are lightly held in each of the locking and lock
releasing conditions by ball catches, to eliminate the possibility of inadvertent
20  lowering of the locking sleeves over the pivotal/rotary connectors to their locking
conditions. I call these locking sleeves kinematic locks, because the locking and
unlocking of the pivotal coupling between the suspension side bars and the
pivotal/rotary connectors is the result of a physical sliding movement of the locking
sleeves. To engage the kinematic locks the patient is raised to a sitting position as
25  previously described and then the kinematic locks are engaged so that the patient’s
lower body weight is no longer used to balance the suspension mountings about their
pivotal axes. The patient lower body support means can then be removed, and the

patient lifted to standing height for the walking exercise.

30  When the locking sleeves of the kinematic locks are in their locking condition the
patient underarm supports which support the side pads strapped against the patient’s

sides are maintained generally perpendicular to the suspension side bars so that the



previously described and then the kinematic | ocks are engaged so that the
patient's | ower body weight is no | onger used to bal ance the suspension
nount i ngswakowroisdeei r pi votal axes. The patient | ower bedy/GBpEaLIs87TARANS
can then be renoved, and the patient lifted to standing height for the
wal ki ng exercise. Wen the |ocking sleeves of the kinematic |ocks are in
their locking condition the patient underarm supports which support the
si de pads strapped against the patient's sides are nmai ntained generally

per pendi cul afsdeRsibR&ideUss Ak MAirtAIAE] BafetalfOid NAS withethd SREBST PEpifé.deNdar s
are mai ntained generally in [ine wwth the patient's spine. No bal ance

bet ween t he batinghbetwsen theewpighiseoft the patigndis unpar prsiborwes by thrantakesaplecey| ace
during the physi Qi herapy.s i al_ though on he. |.ower t
means ar o agurREQs BARIGRRY R hiomncl B 1hHer N BN SRR e
lifting framgainittachedrthe kinefatic d3dke Rambe ddeased bechuse tHeBifBng 3246 .revdrt i s
believed that the kinematic |ocks are inventive in their own right. The

i nventi oh adeeperatien 3 deseribedrin(iRiBs2390347i ent 1ifting frane conprising: two
suspensi on side bars each connectable at an upper end to a spreader bar of
an invalid hoist and at a |lower end to a pivotal suspension nounting

conpri si ng dt R-behigvesl thatvtht kinenatianycks annmvemtivesinplxgr dbwngight.c &he invewtdon si de
bar assenbly of the lifting frane, each cantil ever side bar assenbly having
a first cantaFF%fg’é‘Igﬁb%?‘tPrBH%GﬁaBﬁtéenéi’ﬁ@%ﬁa‘P? COBPUSIME i votal /rotary

connect or and a 566G bidk BUR' ealR chhi Bt 4th WphEEndidiS sprasdes Bhr of he
first cantilever portions nounting patient underarm support el enments for

engagi ngP bereanvalidiwistrangiat g loweraenddbiaepivotalispénsiondopantingseopysisingsd gnent s
carr ide plates and,side pads for engaging, agai. it i des.. of
patignf!s rﬁ%ﬁ%ﬂio@g“¥%gfm?ﬁ%g%ﬁﬁgp%%ﬁg§%%B§F?géhgikﬁ$§£§ﬁ ygﬁﬁéeﬁiaggfgrm

a patient ugp@ge body support neans, the second cantilever portions having
di stal ends which are connected together by a |ink bar assenbly and which
det achabl y rountach ¢aatilexer sideobasrasssanrbly Sayips adirskeanileygposiensomengedeat h t he

patient’s pq?stf-&igrpi\%talﬂgﬁg coift@Stor and a second cantilever portion on the other side
15 thereof,

the first cantilever portions mounting patient underarm support elements for
engaging beneath the armpits of aipatient, which underarm support elements carry
side plates and side pads for engaging against opposite sides of a patient’s ribcage so
that the underarm support elements and side pads foﬁn a patient upper body support
20 means,
the second cantilever portions having distal ends which are connected together
by a link bar assembly and which detachably mount a patient lower body support
means for passing beneath the patient’s posterior or upper legs,
characterised in that each 2-axis pivotal/rotary connector is selectively lockable
25  to cancel its pivotal movement relative to its associated suspension sidebar, and to
support the associated cantilever side bar without any equal and opposite balancing
moment being applied to the second cantilever portions when the patient lower body

support means is detached from the said second cantilever portions.

30 DRAWINGS



characterised in that each 2-axis pivotal/rotary connector is selectively

| ockable to cancel its pivotal novenent relative to its associated

suspensi omo2pabans and to support the associ ated canti PeTaB2s0vdi®187ar

wi t hout any equal and opposite bal anci ng nonent being applied to the second
cantilever portions when the patient |owgr body support neans is detached
fromthe said second cantil ever portions. DRAWNGSFigure 1 is a perspective
view of a patient lifting frame according to the invention wthout the

head/ neck Slmgﬁ.ret 1 ?Q’§£p§F9p95tiJehﬁe\9Q;fiaeﬁﬁtiehpl’iﬁfngbﬁ’g_}{e SERRGhE RO fvdhGd ayed;

Figure 2 is a horizon section through the INfting frane taken along the
axi s of the withvat bhe hesd/eedd yuppodf syStayuree the ptigor dowex bedyasuppoirta npaus
detail of on f the suspension nountings of Figure 2; Figure 2B is a
vertical se ‘?pg"r?'efiaken along the line B-B of Figure 2A; Figure 2Cis a

perspective pp@m Pls 4 R6rizdHiAiseétim RidugRithdlifiNpefrARe tdkiel UldRgINe hRisdF RS ti cal
section through the suspensi on nounting of Figure 2A accor§| ng to a first
embodi met dinktHaeassambht ¢ ohligleguire 3B is a vertical section through the

suspenst on UGkl o GYEEAA SR S bR MRS O, 11

i nvention; 1 cal ron as with the

patient uppaighedB sUPReital BEA0E t4kts along 1R lifieBW 6fiFighte®i;e 5A is a front
view of the first enbodi ment (of Fi glgere 3A) illustrating how the side pads

16 are rot atEignke 3 ejsa perepective view s dhe tstaunpe pinsef FigygRBi5B is a front view
of the seco [ t Fi.gur e ' I f he &4 s 16
are fixed r;ﬁﬁﬁg\;ggt gegh‘é&g%aésgee élrrgﬁt@%{ %ﬁ%{p%%‘&?wgﬁg %fzgl g{at e
pati ent 16 ridbcagmgito arfarstpaitwdirhent bfithedovemtiand force of the patient's | ower

body wei ght gon the _seat sling carriers 27, Figure 6A is an axial section
through a palﬁgum 3Bes i Ve psgfta%ﬁﬁgugébéftés SEApessior MHing & oPIgEF Ak
support and J8&i{neab hRcHRANmbTRARGt bPiHeRveitigR, Pl ates; Figure 6B is a

section simlar to that of Figure 6A but with the posts connected to the

Figure 4 is the same vertical section as Figure 3A but with the patient upper body
support means (13,15,16) removed;
15  Figure 5A is a front view of the first embodiment (of Figure 3A) illustrating how the
side pads 16 are rotatable relative to the boss element 5;
Figure 5B is a front view of the second embodiment (of Figure 3B) illustrating how
the side pads 16 are fixed relative to the boss element 5 and pivot inwardly against the
patient’s ribcage in response to the downward force of the patient’s lower body
20  weight on the seat sling carriers 27;
Figure 6A is an axial section through a pair of resilient upstanding posts of a patient
head and neck support and their attachment means to the side plates;
Figure 6B is a section similar to that of Figure 6A but with the posts connected to the
attachment means;
25  Figure 6C is a non-sectional front view of Figure 6B;
Figure 7 is an axial section through one of the posts of Figures 6A-C;
Figure 8 is a perspective view of a head cushion support for a patient’s head which is
a further component of the patient head and neck support;
Figure 9 is an exploded front view of the lifting frame of Figure 1, the posts of
30 Figures 6 and 7 and the cushion support of Figure §;



attachnment neans; Figure 6C is a non-sectional front view of Figure 6B;
Figure 7 is an axial section through one of the posts of Figures 6A-C;

Fi gure 8 we 2a10pa8®pecti ve view of a head cushi on suppor PCr@B2a09/Qat7Bent ' s
head which is a further conponent of the patient head and neck support;
Figure 9 is an exploded front view of thg_lifting frame of Figure 1, the
posts of Figures 6 and 7 and the cushion support of Figure 8;Figure 10 is a
perspective view simlar to that of Figure 1 but at a higher angle,

illustrati n@FigJi.ee EORNEPerPRcte VR HRAKEr 30 thA T FiguRPP bt RO thigHe® ahBR, Si de
pad pl ates and the detachabl e nature of the side pads relative to the side

pad pl at es; ilhsgating timaconneetigrees thediead and ineok supperttreistsiodhe siderngidfalates si de

plate to be u ' ither. of the illustrated. egbodiments: Figure 10Bis a
per spective %‘lﬁi% %?Qa%‘a%‘.cd‘é‘mﬁ%ahhc% ngél’ Pt ?%VF e ﬁ%esuisel pciig PE?‘S% of Figure
10A; Fi gur esFigidrd DA 3 &perspedtivgnliéw fiokl balbwasfi Omsdidfedtsiie plafeat HrgRee frent

between the |Lifting frame of Figure 1 and a patient, illustrated
schenmat i 2al |gjthgsofthe ilsteted embpdamests; whi ch: Figure 11 illustrates the

patient in aﬁngﬁ&“ﬂ)gﬁfa'oﬁeﬁ%lcﬁ’é ngfo?%"s%cﬁg)apﬁ Be E{kﬁlx?@?gfg%?féﬁlétgl%l??l{g}%éy“ em

attached; Figlres ustrate I en toa sitt
position, vi®aed fromvarious angles; and Figure 15 illustrates the patient

lifted t t andi | Ki i.tion, LE i hysi ot h , With th
i neat i o | JURERESF LK KD 15 el TRgepaci usHgloaol i neREVERSamERC PRCEbOR t
syst em det aqfiffls ﬁFahﬁLqu:i%.ﬁé 11 dddUs hAtRhE SNhdMGtdd ScheMBidAg b laQfuninofd @Hhe 12,

but for clarity w thout e patient being included in the Figure and
showi ng1@ t fiwhidnbodi ment of the invention, being a nodification of the

0.l Wkt hih 8 e RGO P L B hell 0o,
perspective suppott Hstegtahed;ne uni versal joi nts 8 of Figure 15A

Figures 12 to 14 illustrate the patient lifted to a sitting position, viewed from various
angles; and

15  Figure 15 illustrates the patient lifted to é étanding or walking position, as if in
physiotherapy, with the kinematic locks of the lifting frame engaged; and the
head/neck support system detached; |
Figure 15A illustrates the lifting position of Figure 12, but for clarity without the
patient being included in the Figure and showing a third embodiment of the invention,

20  being a modification of the lifting frame of either the first or the second embodiment
as shown in the previous drawings, incorporating a modified seat sling 28";
Figure 15B is a perspective view of one of the universal joints 8 of Figure 15A;
Figure 15C illustrates a modification of the lifting ﬂarﬁe of Figure 15A. The seat
sling of Figure 15A has been removed for reasons of clarity;

25  Figure 16 is a perspective view of the elongated pusher element for passing the straps
beneath the back of a patient lying face up in the prone position or behind the back of
a patient sitting and leaning backwards against a chair back or a wall;
Figure 17 is a perspective view of the top one of a pair of straps for drawing the side
pads against the sides of the patient in use;

30  Figure 18 is a perspective view of the release buckle of the strap of Figure 17;
Figure 19 is a side sectional view through the release buckle and straps of Figures 17

and 20;



Figure 15C illustrates a nodification of the lifting frame of Figure 15A
The seat sling of Figure 15A has been renoved for reasons of clarity;

Fi gure lewo=om/qpsamspecti ve view of the el ongated pusher PelrarBnt9/d00873passi ng
t he straps beneath the back of a patient lying face up in the prone
position or behind the back of a pati entl_/oslttl ng and | eani ng backwar ds
against a chair back or a wall; Figure 17 is a perspective view of the top
one of a pair of straps for drawi ng the side pads agal nst the sides of the
patient in s Of
the strap of }lrgé:%g%%%péé?%%rv g@?gﬁ?gﬂl{ eﬁtsﬁ(@al\(l‘%ltss’;} P)?v(fl}ﬁ%\}% E?%Eigﬁﬁa :
rel ease buckigeinanthesideaps thef paieguinase, heizgtheA0wEi gfithe tR0 strapsaamienmnéed ive

view of the other of .the str for dr n he. sj de, pad ai nst the sides
o e oat T dnpasspomatily o atRe b Aot O e AR s PR ended ¢ o

pass conpl etygbired (4 h Si&HeBRId ABY o%ﬁ‘i‘ncﬁﬁﬂéﬂ“ﬁra%%ﬁ side plates & side pads;
Figure 20A is a perspective view of a nodified strap end; Figure 21 is a

pl an vi e ofFigire 2duis pepisn @rwsoﬂéletsasmfnamu spdet basy and) pgteant bpm%@dppupmorf rame
of Figure 1 out flat, T ur es 22, 23 and 24 show the progressive

f ol di ng novefhaé'ﬁ?% gu&e S?rSa%Slfl se the patient lifting frane fromthe
position of Fig@kise2?23 4n@ 24 o t}fe%rﬁg‘éséﬂl@f(ﬂgﬁgﬂ@&?diﬂcﬁﬂ; edsd @boliapsdi gur e
24; Figure 25 is a perspective view of a storage case for storage and

t ransport at ithepafent HBingHfranagfromthe pogition ofigure 21ty @rflat foldedomapepesitions j s g
per spective Vi ge trolley for the patient lifting frane of
Figure 1, sual\gtSﬁ%‘fvgfir% ﬁﬁtgjszgltal use. The principal elenents of the patient
l'i fting16ranfigafe 13 U erdpeativ: depaiffa stdragacide dorsstrpgan sndotnarspaoleatioaraf,tha
patient upper body su?rport frame aaé]g a patient |ower body support neans
(not shown) patigt g fragerd Figyss b &@dspensi on side bars will be made from

si licon nmat efipate 96 i Pealv%l\m:\b f apitex\age%uw rfopﬁite el B Entslfi’{fhﬂgm;ﬁ&'ﬂéj of
confort. Most parts i rated in Figure nmetal, which is
preferably d*“lgttmedngultab@ﬁbrhd)dp@ylusn or der to reduce t he tot al wei ght as nmuch
as possible, or of an

15 The principal elements of the patient lifting frame of Figure 1 are a pair of padded
suspension side bars, a patient upper body sui)port frame and a patient lower body
support means (not shown). The padding for both suspension side bars will be made
from silicon material or anything similar provided for patient safety and comfort.
Mbst parts illustrated in Figure 1 may be made of metal, which is preferably a strong

20  light alloy in order to reduce the total weight as much as possible, or of an
engineering grade plastic material such as a glass reinforced nylon which may be
injection-mouldable. The parts shown in Figure 1, if made of metal, may be solid or

tubular, the latter providing strength without contributing excessive weight.

25  The suspension side bars each carry the reference numeral 1, and each is provided at
its upper end with a suspension shackle 2 pivotally connected to a shackle connector
3. The shackle connector 3 is itself rotatable about its longitudinal axis, and in use the
shackles 2 are hooked over opposite ends of a spreader bar carried by an invalid hoist.
The spreader bar, not being a part of the invention, is shown in broken line only in

30 Figure 1.



engi neering grade plastic material such as a glass reinforced nylon which
may be injection-noul dable. The parts shown in Figure 1, if nade of netal,
may be sowdadoowoiasbul ar, the | atter providing strength wctrieB2o000m78i but i ng
excessi ve wei ght. The suspension side bars each carry the reference nuneral
1, and each is provided at its upper en_d“vv_ith a suspensi on shackle 2
pivotally connected to a shackle connector 3. The shackle connector 3 is
itself rotatable about its |ongitudinal axis, and in use the shackles 2 are
hooked over m’t r; Ml . i i gst .
The spreader bar, hrﬁ? %@ﬁg&aﬁ%gﬂsﬁg%w rrﬁg/gna[sib%ﬁfgb?’sSﬁék\égm@ﬁa%kr{gsb@gﬂin

| i ne only i nfrdindenieplateAtheliouaphaltdmeatsiehcadderefrably be Inhadetfram dlat marefirgidy e 1

as bei ng U shaped,shack| es, nade from bent plate, they may.al.ternatjvely and
o ef o abl y BRCTRILY Profi R SoaLh BYear (e st PRTing o8 GRdibUF oh PRt Bbt h
wear - r esi st giibbérQabiifg bebsille MWeywilRBIsirfouly thel AR tbsd ArodsURRRY afe@stoh @ech
because they will distribute the full |oad across |arger areas on each

spr eader 5 barspradir hardhoek pnd el év enevenhdagege do tthe spyeaderdear while Hiing
lifting patients,. e, br ai hensel ves ng% WLy I ed when
necessary. ﬁ?&le%tﬁ‘sig% eon tg;grageel easrngaylberreeailﬁl ree%Faﬁgglévgre Xgregeg% ‘d, and at the
| ower end of each is provided a suspension nounting 4. Each suspension

nounting 4 conprises a 2-axis pivotal/rotary connector 4A and a canti.l ever
si de bar assHbusPensionctids hays\l may ke delsdar gresolidoandyat the lowereerdeafcsachdy | n

greater detall.. r I b : - 1 he d each
suspensi on ﬁré‘éld arg S&Spgﬂgbg%g}@h{r}%gf ;%&ggsgéﬁ:eng%gq%%ﬁ?gﬁ ((:)A I tgs ggg%)g% at ed
t wo- axi 30 pi vmtath¥/motirg cynmeotond At amd adontilevensidh ey assepibly#8 Irotatahhyssmnected

t her ebetween_al ong a.fjrst i s. of the twa-axi ivotal/rotary connector
ah A ol eevanarely dsoil| e diseiediorens dstilpboR i b st R Bort i on
of each suspgRe} efd oF d8cP QispdnsidHTEdE a1 YardbP BErutARASHTRE BAA POrtivAUSTE ithd 4,
and can be noved downwardly to | ock the pivotal connection between the

suspensi on sissieridted tWwosmis photaliretarys cpinestaal 4Aopeevidiognnadvasal genngetion s

associ ated sus sion_untd 4 | nper. . [ l,at er. e
only porti on 8‘t%€?r}wge%glﬁflg Fefi/rgt?axésl (gg&hgﬁng'gélgé)rﬁ%qq?/ﬂﬁggg?(gl ef@tg’gid'ﬁ" I'—‘igﬁllfre ‘Zyl i's
a boss %5whiTbf eXisdmsificl lotkay ployided sauid thevewer eapérion pif \eatiakuspehsidry

connector 4A and . . ) .
side bar 1 immediately above the suspension mounting 4, and can be moved

downwardly to lock the pivotal connection between the suspension side bar 1 and the
2-axis pivotal/rotary connector 4A of its associated suspension mounting 4 in a
manner to be described later.

20
The only portion of the cantilever side bar assembly 4B visible in Figure 1 is a boss 5
which extends forwardly in cantilever from the pivotal/rotary connector 4A and
terminates at its distal end in a universal joint 8, the universal joints 8 connecting the
distal ends of the bosses 5 together through a link bar assembly 9. The link bar

25  assembly 9 comprises a rod 10 extending from a cylinder 11, so that the lateral
distance between the two bosses 5. is variable by extension of the rod 10 from the
cylinder 11 or retraction of the rod 10 further into the cylinder 11. The extension of
the rod relative to the cylinder is lockable in any desired position using a spring-
loaded lock button 11A. Alternatively in a modification (not illustrated) the link bar

30 assembly 9 could be a single solid or tubular bar with the two universal joints 8
laterally slidable along the bar and lockable at different spacings one from the other.
The link bar assembly 9 is preferably shrouded in a flexible rubber protector (not



termnates at its distal end in a universal joint 8 the universal joints 8
connecting the distal ends of the bosses 5 together through a |ink bar
assenbl y WO 20t0@01Ba0sk bar assenbly 9 conprises a rod 10 exrariemwgois’om a
cylinder 11, so that the |ateral distance between the two bosses 5 is

vari abl e by extension of the rod 10 from,the cylinder 11 or retraction of
the rod 10 further into the cylinder 11. The extension of the rod relative
to the cylinder is |ockable in any desired position using a springloaded

l'ock but ton jlldvatedl iheripae! IVBhtYadded @s TOJi111 foR iNQRraliiO purpbbddShIEaga€)15M)e | i nk
bar assenbly 9 could bé a single solid or tubular bar with the two
uni ver sal | dihat progctartneaya¢dmypreseiackiptugatgtl end extensiblgrportian 10 whadhl surepunds

di fferent spacgings one fr he ;ot her.. The link_ bar se y.9is

or ef or abl v SRR G fesfor 1. e Pifrey dpriddcaedfin AT SeRabds o
Figure 1 butcugideickhasylidder 11 ks ilflwstratddlin Figuaé 1 5€. pur poses in Figure 15A).
That protector may conprise a corrugated and extensible portion 10" which

surrounds and cushions the rod 10, and a uniformdi aneter portion 11' which

surrounds a j . i . . j tyr- I; e [V1¢ The
i nt er nal coﬁgFﬁﬁ% Fg%ﬁghngﬁgxgbggg%?%%ﬁ”ﬁ%ﬁ%%#ﬁ%glggﬁgﬁﬁg$§%gﬂfﬁfﬁgi?%ted
in Figures 2 ton44. THheartdexer |sédecbarsasdemblar 4B spatpbisys 48 baxsd wdéch phssedoss 5

whi ch passes laterally through a cylindrical aperture in suppor.t portion
of the pi "oty FepeBoh r?éfﬁ?‘g'f"ahﬂ,?e%“fﬁa‘fli 2 FUPRIh &P §E Z‘EFpBBﬁofal}éBtﬁWecti ng

menmber 12A %ﬁé&td}' AQS, ﬁ@dthﬁ)ﬁ%ﬁb@df‘s i BdnrdSiry hidniblf 1DRSWhRh Sag%da

retaining sha 12B whi ch ext s to the torward end of the boss
r et ai ns1a he awiallyentoal ceptyalrttor@ini the possi &, iantha rdkainingtheft 12B whiclpextondidd thet  t he

distal end gf each retaining.shaft .12 t he use .of ;which.will .be i bed
facer. 1na PRt cadab ket S gpa Fifenh et SRl B IR ROt HERGe SA
the boss 5 iig prevhidddodt! the IdIEIVaHal 6F éRhakiaktfing Shdfh@2B] Rtwdle/ JTOMRICH widlNkEeCt Or
4A but the connecting nmenber 12A is rotatable relative to the boss 5. The

axi s of rot depaibedddteines the second axis of the 2-axis pivotal/rotary
connector 4A, and is perpendicular to the axis defined by the pin 6 but
of fset therefrom A pin 12D | ocks .toget her the connecting nmenber 12A and
the rete ning = fiasttenibtidiméntsefchpdinpemioh2ds hsgated indiigure 3/ thecldss olie
contrally of by immovable relstieto e piveilimotary conkectar 74 buf ta Yormootmng "
member 12A is rotatable relative to the boss 5. The axis of rotation defines the
second axis of the 2-axis pivotal/rotary connector 4A, and is perpendicular to the axis
defined by the pin 6 but offset therefrom. A pin 12D locks together the connecting
20 member 12A and the retaining shaft 12B. A second pin 12E passing down a vertical
bore centrally of the bifurcated upper portion of the pivotal/rotary connector 4A and
locked in position there by a diagonally inserted grub-screw locks together the boss 5
and the pivotal/rotary connector 4A, keeps the pin 12D securely in place and prevents
ingress of dirt. The pin 12E spans the verticai bore in the pivotal/rotary connector 4A
25 anda radiél bore in the boss 5, and therefore prevents rotation of the boss 5 relative to
the pivotal/rotary connector 4A while permitting rotation of the connecting member

12A relative to the boss 5.

In a second embodiment of the invention as illustrated in Figure 3B, the boss 5 is free
30 to rotate relative to the pivotal/rotary connector 4A. The axis of rotation defines the
second axis of the 2-axis pivotal/rotary connector 4A, and is perpendicular to the axis

defined by the pin 6 but offset therefrom. A pin 12D’ locks together the boss 5, the



| ocked in position there by a diagonally inserted grub-screw | ocks together
the boss 5 and the pivotal/rotary connector 4A, keeps the pin 12D securely
i n place wodopras®nt s i ngress of dirt. The pin 12E span®cCrleB2o@vdisral bore
in the pivotal/rotary connector 4A and a radial bore in the boss 5, and
therefore prevents rotation of the boss H/ relative to the pivotal/rotary
connector 4A while permtting rotation of the connecting nenber 12A
relative to the boss 5. In a second enbodi nent of the invention as
il'lTustrated dopnédti@gBerdBer 111 aR@SRe Fethinidg SRt P2B.0t Alsecdl finl ME/ tRsdiRE
pivotal /rotary connector 4A. The axis of Totation defines the second axis
of the 2-axidowsi gorrical bergrsentralin of ttleg bifircatgd chpper pertipn i theilpavotalgotatie axi s

defined by the pin but ,offset therefro A pi.n 12D | ock oget her the
boss 5. ¢ mecnpBidh 5 HLARKHT T ROUGT et b b AT o8 s T RGP B B i
12E passi ng ®inseBuréBy fnipl@le 4adrte pediht iakteys 6f diktheTHY finin 2Bt @6bsiybpRIof RS ti On.
of the pivotal/rotary connector 4A and locked in position there by a

gr ub- scr@w hoss 5b@¥t¢1¥hetﬁf‘kfée‘§96§ Hwt pptgrerepvidh dotalipy of the basse S aglative 9t ent

i ngress of dj. ' , tops short of the boss 5 and therefore does
not interfeﬁgcﬂfwﬁﬁg%?gﬁrﬁﬁggg'the boss 5 relative to the pivotal/rotary

connector 4A. The functional difference between the first and second
enbodi nents wil| be described |ater. The cagnnect.in nmbers . 12A _pravi de
rel easabl e r{%ﬁlpﬁwa# @?f%nﬁ%wwe?n B‘&t‘{}ét-rﬂn(‘)ilfﬁﬁ?é’rd %{%&@F@ﬂﬁwﬂi gﬁégﬁﬁb%ﬂi ch

i nclude patijgQt. underarm support elenments 13 which in use pass beneath the

arnpits of the patient. Each underarm support elenent 13 may be detached
fromitg0nmounting 12A by retraction of a spring-biased retention pin 14

carried by the respective con ting, mepber . 12A as illustrated in Figure
4. The underatsi°8 ‘8?1’“eé‘?beeﬁseﬂf“g Pi‘%’g‘??a’;‘iﬂ:?ﬁ‘é’he Beintes ﬁ%readpadﬁlgftcﬁa??fé‘r‘ﬂ’ﬁ’ﬂgy
si zed under a0y SupiRe thefisSRER mchillepatidiiiuhdéath ifpoaitidnyentd EEWhivhAtih Q5 -
When connected, however, the underarm support elenments 13 extend in

canti | ever fresnbencathotho Grmpits of theypationinekeachrundamrmsypperaelomeat hdim bof t he
et SRR RN S MRS RUGHEROED 14,
in Fi gungs 3Aricd Yy the respective connecting member 12A, as illustrated in Figure 4. The
underarm support elements 13 may then be replaced by differently sized underarm
support elements 13 to suit a differently sized patient. When connected, however, the
underarm support elements 13 extend in cantilever from the pivotal/rotary connectors
~4A, so that the weight of the patient’s'upper body acting downwardly on the said
20  underarm support elements 13 exerts an anti-clockwise moment on the pivot pins 6 as

viewed in Figures 3A to 4.

Suspended from, but rigidly connected to, each of the underarm support elements 13
is a side plate 15 comprising a rigid plate curved to conform to the shape of the sides
25  of a patient’s ribcage. Removably secured to the side plates 15 are a pair of side pads

16 to be described in greater detail later.

The universal joints 8 one at each end of the link bar assembly 9, and the link bar
assembly itself, permit pivotal movement of the connecting members 12A and
30  bosses 5 relative to the link bar assembly 9 about the three mutually perpendicular
axes X, Y and Z illustrated in Figure 1. The X axis is the central axis of the boss 5
and of the retaining shaft 12B as illustrated in Figure 2B. The pivotal movement



Suspended from but rigidly connected to, each of the underarm support
elenments 13 is a side plate 15 conprising a rigid plate curved to conform
to the shaipeowioisdee si des of a patient's ribcage. RenovabirGReonesf3to t he
side plates 15 are a pair of side pads 16 to be described in greater detai
later. The universal joints 8 one at eacfy end of the |ink bar assembly 9,
and the link bar assenbly itself, permt pivotal novenent of the connecting
menbers 12A and bosses 5 relative to the link bar assenbly 9 about the

three nmut ualryunAethB 90 8%iS W BitdX &S aBbut Y88 Ef Aokbhbiremlifs td Bachi Kiids 8, that The X
axis is the central axis of the boss 5 and of the retaining shaft 12B as

illustrated hnmltetzi Bayenas befﬂga)rpwdgd by arstapemember b1 heldttyethX distdl nid of Ithfm t ed
to about 18 relative

bei g pr ovi 88 BIRAraYe B Ab e vs ek 36 i BERs Rt M usrd b R BT s anc

novabl e in gh Fpeeala bAdCB, bit ifér tHecembsdibeat 6 Figity/ SASterd & Né aBgdar shown
in Figures 2A and | B, but for the embodi nent of Flgére 3A there is no

angul ar 3 niltmitation te sha meveraens o the esmnectmgdnembess il A, Fispiee shaftsnl 2B ardyj ni ng

shafts 12B e S a t axi each ss 5,
so that . -for %a@%@h&mﬁ?‘ggﬁtg u]I%I’ e%‘ég{ gl?el%lge%%{l hl ggsﬁ'e§ §(t) ? fé%t i"(fr %h%?
under ar m supgtbodireér refil3603 of Atbvement 1sqjedﬂltqeﬂaife1$e dihdeparth slpqiertm?dﬁenlﬁ
relative to the |jnk bar_ assenbl 3 e st WB@ 7 aIIo e range
of novenent 1f3oqndab?lﬁ sidf @lalesyly ﬁﬁlyjsg %a v G e BhR0s The
prevent s t heugfiakfbbni 1 aflsm Waldinge 'o?ﬁid%m@ﬂtt foR BYRE 'slcfeq)atig qBtand Fhe Ot al
novenent is al'so permtted between The connecting nenbers 1I2A and bosses 5
and t hel@ndsusgensila siderbarsbbbutgsewents the haleowit frére folding isids ostramdrback to
Figures 1 a B, although that range of pivotal novement is limted to
about 15 of venment by a shroud 19 which encloses a pivot pin 20
connecting together the respective universal joint 8 and either and end cap
2 1 of the rod 10 of the link bar assenbly 9 or a bushing connection | ib
of the cyl i fdeetalimoyymentés 3lpprerprttedibeiwaes] thegonrecting ggmbicrs HAyandBossesind

2A. A great%ran‘?irthlegﬁc?%f& ?‘EQ gsfsergﬁl ST ﬁ?e”aué?%pars%}{bxgﬁ‘i'n RYo¥a ¥hilP the

axi al di nensions o I’OU p1 vot IS retal n I N posi tion
by a di axgoneﬁB aithibughcthet\ranpe Oﬁpﬁ/bgﬂigﬁﬁlemnﬁls\lllﬁllﬁécbﬁ) abent £dl5° pdmidvemenf t he
pivot pin by a shroud 19 which encloses a pivot pin 20 connecting together the respective
universal joint 8 and either and end cap 21 of the rod 10 of the link bar assembly 9 or
a bushing connection 11b of the cylinder 11 of the link bar assembly 9, as shown in
Figures 2 and 2A. A greater or lesser freedom of movement can be provided by
20 varying the axial dimensions of the shroud 19. The pivot pin 20 is retained in position
by a diagonal grub-screw which engages in a waisted central portion of the pivot pin

20 as shown in Figure 2A. |

Freedom of movement of the universal joints 8 about the Z axis is through a full 360°
25  of movement and is explained with reference to Figures 2B and 2C. The pivot pin 20,
referred to immediately above, passes through not the rod 10 itself, but through the
end cap 21. The corresponding pivot pin 20 at the other universal joint 8 passes
through a bushing connection 11b fast to the end of cylinder 11. A phosphor-bronze
bushing 21A between the end cap 21 and the rod 10 provides a smooth low friction
30  bearing surface for rotation of the end cap 21 relative to the rod 10. The rod 10 is
held captive in the end cap 21 by a hardened metal pin 21B which passes through a

chordal bore in the end cap and into an annular recess 21C formed in the end portion



20 as shown in Figure 2A. Freedom of novenent of the universal joints 8
about the Z axis is through a full 360 of novenent and is explained with
r ef er encewoaotiigsmes 2B and 2C. The pivot pin 20, referpet/dBroswmmesidat el y
above, passes through not the rod 10 itself, but through the end cap 21.
The corresponding pivot pin 20 at the other universal joint 8 passes

t hrough a bushing connection | i b fast to the end of cylinder 11. A
phosphor - bronze bushing 2 1A between the end cap 2 1 and the rod 10
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end of. the |I'ink bar appreciated fromthe above
descri ptioon linkafar tdsemKly ¥ and Z axes do not necessarily intersect at a
single point. In the illustrated enbodinent the Y axis is offset fromthe
poi nt of intersection of the X and Z axes as shown in Figure 1. However

each uni ver sglhyij YeMppPecitéll HolK tHeadbode JRERIpYioR thATHE X2 ¢RI PakeLlo not
effective to permt pivotal novenent of each of the cantil ever side bar
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attached riéf h™b8Ss rizon rail 22

al ong whs ch Howévetl @ichdmivelrsut foitd & ndIiglibE addinbiR9 fensTidtRsbindion effective
phosphor - bronze plate 24 (see Flgure 2A) in each rail 22 provides a.
to permit pivotal movement of each of the cantilever side bar assemblies 4B relative

to the link bar assembly 9 about all three mutually perpendicular axes.

Referring once again to Figure 1, it will be seen that attached rigidly to each outer
20 sideof each boss 5 is a horizontal rail 22 along which a slider 23, (see also Figure 2A)
can be moved. A phosphor-bronze plate 24 (see Figure 2A) in each rail 22 provides a
free running and low friction track for ease of movement. A spring-loaded plunger 25
can locate in any of recesses 26A, 26B and 26C in the rail 22 to position the slider 23
at different lateral positions along the rail 22 (in Figures 1 and 2A the plunger is
25  located in recess 26B to position the slider centrally on the rail 22). Each slider 23
carries a carrier 27 for a canvas seat sling for supporting the patient lower body

weight.

A basic seat sling 28, shown only in Figures 12 to 14, is a simple U-shaped loop of
30 fabric 28 which in use is suspended from the carriers 27 and supports the patient’s
lower body weight. It may have length adjusters 28A. It is easily placed beneath a
patient’s upper thighs or posterior simply by asking the patient to bend at the knees,



free running and low friction track for ease of novenent. A spring-I|oaded
pl unger 25 can locate in any of recesses 26A, 26B and 26C in the rail 22 to
posi ti on wbeonldiges 23 at different |ateral positions alPomgGE2b@/008878 22 (i n
Figures 1 and 2A the plunger is located in recess 26B to position the
slider centrally on the rail 22). Each sjgder 23 carries a carrier 27 for a
canvas seat sling for supporting the patient |ower body weight. A basic
seat sling 28, shown only in Figures 12 to 14, is a sinple U shaped | oop of
fabric 28 whilkdihdrithep&tiens isSidspemitgpobitiomor Aefabiip 1yeiiE profhie POSItiGHNAArthén t he
patient's | ower body weight. It may have length a é;sters 28A. It is easily
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pins 6. The rail 22 and slider 23 enables each carrier 27 to be adjusted to
i ncrease or ¥dcropaseiing, mepbits [120epdiBstt cscorgingly, ebip Pytal moveRaREr ob ks

wei ght acti %Qﬁsihﬂ‘?no%‘dﬁﬂgﬁﬂmtﬁﬁ ihd¥g 4. That is inportant if the
I

underarm support el enents 13, side plates 15 and side pads 16 are to be
exchang#® for smaller or |arger support elenents 13, side plates 15 and

side pads 16n10,5 4 and sid3 thitfeS AR LaRit D5 Be adjlisted tPRlredlS! RloflaSyiPPOr t

the cantilever extent of the patient’s lower body weight acting on the suspension

mounting 4. That is important if the underarm support elements 13, side plates 15 and
side pads 16 are to be exchanged for smaller or larger support elements 13, side plates

20 15 and side pads 16 to suit differently sized patients, If larger underarm support
elements 13, side plates 15 and side pads 16 are fitted, then the slider should be
moved forwardly into the aperture 26A in order to balance the increased moment
imposed by the patient’s upper body weight on the larger and therefore more far-
reaching underarm support elements 13, side plates 15 and side pads 16. For smaller

25  underarm support elements 13, side plates 15 and side pads 16 the slider should be
moved to aperture 26C.

An alternative seat sling 28' is shown in Figure 15A which shows a third embodiment
of the patient lifting frame, being a modification of the previous Figures. The
30 modification to the frame itself lies in the fact that the rails 22, sliders 23 and carriers
27 of the previous Figures are replaced by a pair of fixed carriers 27' suspended from

the universal joints 8 more or less in line with the Z axis. The carriers 27' are



el ements 13, side plates 15 and side pads 16 are fitted, then the slider
shoul d be noved forwardly into the aperture 26A in order to bal ance the

i ncr easedwornentidoogposed by the patient's upper body weipghmiGBnosdees7Bar ger
and therefore nore farreaching underarm support elenments 13, side plates 15
and side pads 16. For smaller underarntﬁvgport elements 13, side plates 15
and side pads 16 the slider should be noved to aperture 26C. An alternative
seat sling 28 is shown in Figure 15A which shows a third enbodi nent of the
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more than the simple U-shaped loop of fabric 28 of Figure 12. It has a central gusset

portion 28B which has stitched thereto a length-adjustable strap 28C which terminates

at its top end in a loop of webbing 28D. The seat sling 28' connects at its outer sides

20 totwo length adjusting straps 28A as does the sling 28 of Figure 12. Initially the seat

sling 28' of Figure 15A is passed under the patient’s upper thighs as described above

for the seat sling 28, and the length adjusters 28 A hooked onto the carriers 27' and

adjusted accordingly. Then the strap 28C is pulled up between the patient’s legs and

its end loop 28D is hooked onto the carrier 28". Finally the length of the strap 28C is

25  adjusted for maximum patient comfort. The total seat sling makes up into a generally

W-shape which maintains the patients’ legs supported without either drawing them

uncomfortably together or allowing them to spread uncomfortably apart.

A further optional feature of Figure 15A, which also may with advantage be
30 incorporated into the basic seat sling 28 of Figure 12, is an adjustable length back

support strap 28E which is sewn onto the remainder of the seat sling and which passes



at its top end in a | oop of webbing 28D. The seat sling 28 connects at its
outer sides to two length adjusting straps 28A as does the sling 28 of

Fi gure 12wolwiodiadosy the seat sling 28" of Figure 15A i ecpaseead/wmier the
patient's upper thighs as described above for the seat sling 28, and the

| engt h adj usters 28A hooked onto the ca_r{'_ers 27' and adjusted accordingly.
Then the strap 28C is pulled up between e patient's legs and its end | oop
28D i s hooked onto the carrier 28". Finally the length of the strap 28Cis
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viewed in Figure SA an e-sea erts esser nonen
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necessary tqQ achieve a significant change to t heil bal 3,nce of the pajient
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connectors 4A is therefore necessary to achieve a significant change to the balance of

the patient upper and lower body weights during lifting.

20 Some patients may need to have their heads supported during lifting from a prone
position or when being lifted while in a sitting position because they have no
muscular control of their necks. Therefore an optional addition to the patient lifting
frame of the invention (whether the embodiments of Figures 1 to 15 or that of Figure
15A) is a patient head and neck support as illustrated in Figures SA to 14. The head |

25  and neck support comprises a pair of resilient upstanding posts 50 as shown in Figures
6A to 7, one detachably secured to the rear edge of each side plate 15. The
attachment/detachment mechanism comprises a mounting member 51 detachably
securable to each of the side plates 15 and a first post portion 52 axially slidable in a
bore 53 in the mounting member 51 and securable in any of a number of different

30  axial positions extending by varying amounts from the mounting member 51. The
mounting member 51 carries a bolt 54 which may be withdrawn against the bias of a

spring to enable the mounting member to be placed straddling and engaging an



Some patients may need to have their heads supported during lifting froma
prone position or when being lifted while in a sitting position because

t hey havewoaommawsar control of their necks. Theref or ePal/GR009002873
addition to the patient lifting frane of the invention (whether the

enbodi nents of Figures 1 to 15 or that Figure 15A) is a patient head and
neck support as illustrated in Figures agt()lﬁ- The head and neck support
conprises a pair of resilient upstanding posts 50 as shown in Figures 6A to
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adjusted by lifting a spring biased plunger 56 and noving the first post
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post portion 52 and the other forned on the second post portion 57. The
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urging the seco f)g)ossssglglr %”hr§e2n- }‘*{i’ﬁ%ﬁﬂﬁ g‘ %gsftrls 30 &%o $b| g Jéﬁ%w th

the first pc})st pot e seto
tilt from sitle secondi ptst (pbt:ttonnm 1sf ableatodiily from rseker twaside xbutr ﬁdtaﬁomﬁdI)Oot he

first post portion 52 against a resilient bjas hi use, _ the posts
bot h mount ed & aHy) é‘ﬂ%tﬁ’é’rtﬁq‘ii' FistoRist pertion, 3 agaist raerafﬂhs%rg@%oh PEﬁaé

posts 50 are both mounted on the anchorage members 51 A at the rear edge portions of
the side plates 15 and then the second post portions 57 are inserted into side pockets
61 of a head cushion support 62 which is shown most clearly in Figure 8. The head
20 cushion support 62 is a looped length of canvas carrying on a front face 62A a neck
cushion 63 and optionally a head cushion 63A (see Figure 15A) sewn in positibn, and
having on its rear face 62B elasticated webbing 62C for drawing the canvas into its
looped configuration to define the two pockets 61 into which the second post portions
57 are received. The width of the looped length of canvas can be varied by adjusting
25  the length of the elasticated webbing 62C using a friction bﬁckle (not shown). A
forehead strap 64 is attached at its ends to the canvas at a level above that of the
cushion 63, and includes a tightening friction buckle 65 which enables the strap to be
tightened around a patient’s forehead in use. Figure 11 illustrates the method of using
the head and neck support. The extension of the first post portions 52 is adjusted to
30 the correct height for the patient, and then the patient’s head is placed over the neck
cushion 63 while the forehead strap 64 is tightened. Thereafter the patient may be

lifted in the normal manner, and any violent movement of the patient’s shoulders,



the side plates 15 and then the second post portions 57 are inserted into
side pockets 6 1 of a head cushion support 62 which is shown nost clearly
i n Fi gur ew8.20f0ima3desead cushi on support 62 is a | ooped | ergricE2hosmmsras
carrying on a front face 62A a neck cushion 63 and optionally a head
cushion 63A (see Figure 15A) sewn in pOS?%IOﬂ and having on its rear face
62B el asti cat ed webbi ng 62C for draw ng e canvas into its | ooped
configuration to define the two pockets 6 1 into which the second post
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side. The rod 10 of the link bar assenbly as a ratchet profile so that
the handl es epgegEgit-pEigre NG shavsnibg pwafé?lhlé} ltloreérmyrefiethetbﬁ%erﬂeﬁg‘ew th the

link bar assgibthtiSn of ik ée?ﬁl%cking ratchet mechanism of the link bar assembly 9, but in

use of course it shrouds the link bar assembly as shown in Figure 15A.

20  Figure 15C shows simpler slot-in carriers 27A in substitution for the carriers 27" and
mounting frame 27" of Figure 15A, and the anchorages 30, 32, 34 and 34' and guide
31 on the side plates 15 are moved further to the front of the side plates 15 than in
Figure 15A. Also the bottom comners of the side plates 15 are more rounded in the
design of Figure 15C than in that of Figure 15A. The side plate edges also have a

25  curved profile to enable the straps 29,33 to slide easily across. Strap guide pins 32A
are located on both side plates 15 towards the rear edge to guide the strap 29 safely in
between then and prevent the strap 29 from slipping off either of the side plates 15.

Finally Figure 15C shown an optional addition which is a back, head and neck
30  support plate 49 which is a semi-rigid shaped plate which can be positioned between
the patient’s upper back and the top strap 33, to provide an additional element of

support to a patient’s back neck and head during lifting. If desired, the plate 49 may



button 11 A then becones sinply a release button which is lifted to rel ease
the ratchet engagenent. Figure 15C shows the protector 10', 11' renoved,

t he bett ewotolhawst he construction of the sel f-I| ocki ngPCatGHree9/ae87Rani sm
of the Iink bar assenbly 9, but in use of course it shrouds the |link bar
assenbly as shown in Figure 15A. Fi gure J, C shows .sinpler slot-in carriers
27A in substitution for the carriers 27'7and nounting frame 27" of Figure
15A, and the anchorages 30, 32, 34 and 34' and guide 3 1 on the side plates
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behind the patient's back, through a guide 3 1 on the opposite side plate
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tightening is undesirable. An upper strap 33 passes only behind the patient
and is anchored at its

The straps are further illustrated in Figures 17 to 20. The top strap 33 of Figure 17
comprises an anchorage end 35 carrying a buckle 36, and an adjustable end 37 which
extends from a pulling loop 38, through a loose fabric sleeve 39, through the buckle
20 36 and back to a second anchorage end 40. Each of the anchorage ends 35 and 40
comprises a looped end portion 41 which can be placed over an associated anchorage
34 on one or other or both of the side plates 15. The straps 33 and 29 of Figures 17
and 20 with their looped ends 41 and 41" are suitable for hooking over the anchorages
30, 32 and 34 of Figures 10, 12 and 13 in which a spring-loaded plunger keeps each
25  looped end captive in the anchorage. The anchorages of Figurés 15A and 15C have
no spring-loaded plunger, and the strap is retained ih place solely by the shape of the
slot in the anchorage and the stiffness of the strap. To make the strap easy to fit and
yet secure against inadvertent release from the anchorage, the ends of straps 33 and 29
for use with the anchorages 30, 32, 34 and 34' of Figures 15A and 15C are preferably
30 formed not with looped ends 41 and 41" as shown in Figures 17 and 20 but with a
solid end profile as shown in Figure 20A. That end profile may be formed by

wrapping the strap end around a solid core before folding it back on itself and sewing,



opposite ends to anchorages 34 positioned one on each of the side plates
15. The straps are further illustrated in Figures 17 to 20. The top strap
33 of Fi gvpeowmiswapri ses an anchorage end 35 carryi ng &CivcHeb@/@6873and an
adj ust abl e end 37 which extends froma pulling | oop 38, through a | oose
fabric sleeve 39, through the buckle 36 mnhd back to a second anchorage end
40. Each of the anchorage ends 35 and 40 conprises a | ooped end portion 4 1
whi ch can be placed over an associ ated anchorage 34 on one or other or both
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blade 43 and allows rapid slackening of the strap. Once the strap is slackened, its

ends can be released from the anchorages 30, 32, 34 or 34".

20  The straps 29, 33 must first be passed Behind the patient before their ends caﬁ be
anchored to the side plates 15. Indeed the straps 29, 33 may be placed in position
behind the patient’s back before the support frame is swung into position, and only
then connected to the anchorages 30, 32, 34 or 34' of the support frame. Whenever
the straps 29, 33 are positioned behind the patient, however, the action is facilitated

25 by the use of a pusher bar 45 as illustrated in Figure 16. The pusher bar is a thin bar
of rigid material but flexible, such as a flat steel or reinforced industrial grade plastics
blade optionally coated with a low friction surface coating. One end of the blade 45 is
formed as a narrow projecting tongue 46 co-planar with the rest of the blade 45. That
tongue is in use inserted in a pocket 47 or 47' stitched in one end of the appropriate

30  strap 29 or 33. The four pockets 47 or 47' shown in Figures 17 and 20 are identical,
but possibly the clearest to understand is that illustrated at the left hand side of Figure
20. The pocket 47' receives the tongue 46, and the shoulders on opposite sides of the



patient's body and draw together the side plates 15 and side pads 16

agai nst the sides of the patient. Wth the strap in tension the buckle is
pul | ed dowo 2bicati3@@y t he strap, and the bl ade 43 keeps tireTAIB20@9/M0887ght and
prevents it fromrelaxing. To relax the tension, the handle 44 is sinply
rai sed, which releases the pressure of tfie strap on the blade 43 and al | ows
rapi d slackenl ng of the strap. Once the Strap is slackened, its ends can be
rel eased fromthe anchorages 30, 32, 34 or 34'. The straps 29, 33 nust
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Figure 17. sgﬁlﬂrgt t;h} a\r%%g sBE4P Qfddg 8dn Eﬁt@' i p&&?et Q‘E} at 5@l %?ttl}fgo 45

| eft as thepl 'S Vi ewe ure pusher
i nsertedsin stiag 3BQQK6He pushéd tdgethet eélimdllalmipﬂfbdt afveh if:bns theanftdmndl didesof at ed

gt ot b&gbrh UbisHERTHUF 1t Berbe BEHEY o sagtnasch Aghiicklegthes Baha 1
woul d then B RBGREER PALER PERE. [1O aldnflibB3S Bt ¥r 41D BatiintLRhe strap 33 is
preferably tightened from the front of the patient and not from the back as shown in
Figure 12. Also the end of the strap 33 remote froin the buckle 36 is preferably
20  provided with a series of alternative anchorage points for connection to the anchorage

34 of Figure 15C.

The handles 12C are particularly useful at this stage of connecting the patient lifting
frame around the patient’s upper body. The top and bottom straps 33, 29 are in
25  position. The top strap 33 in particular tends to draw the side plates 15 and side pads
16 together at the back of the patient so that they tend to splay apart slightly at the
front of the patient particularly at the upper ends of the side plates 15 and side pads
16. The nurse, healthcare staff or carer strapping the patient into the support frame is
at this stage able to push together the two handles 12C to draw the side plates 15
30  together at their upper front corners against the restraint of the top strap 33, until the
side pads 16 are in a more uniform contact with the patient’s sides. At this stage the

lock button 1la can be rotated through 90°, which is sufficient to release it from its



behind the patient fromthe left, those two thicknesses being the pulling
| oop 38 and the free end 40 as illustrated in Figure 17. To achieve that,
t he free wodothmiafost he strap 33 is provided with a rei nPoramoeao18748, and
t he tongue 46 of the pusher blade 45 is passed first through the slit 48
and then into the pocket 47, so that bot4y ends of the strap 33 can be
pushed together behind the patient, even fromthe |left hand side of Figure
1. It is desirable to have the strap 33 of a length such that the buckle
does not |i ewfiedthwe (bkl16ckRAY c&itition. PRGK thehQpAGEBIH¥BA &S find Rabcdtivh ifbohe or
patients, the strap 33 is preferably tightened fromthe front of the
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bot t om s r apEhestghteningpithe stransA% and 33, anbthe ddiustmeng oBthejlenathy pt thedinkbar ends
Lo raw { he AdfbioeieRodPa il GhaRffR s HAOSHIZha Sacties BaGkyiRk hbe
patient so that they tend to splay apart slightly at the front t he

pati ent par tpatiehtds tipcage in ke figpeanbadickendf theénventden pd Alussated iraRgusdsBA pads

16. The nurse,, healthcare s f or carer r appi t he pat.i,ent_into the
support 11 o S alht Ggiey Hior i st g 2h e Aerpronts 15 SEhAbEs Ao 1o
draw the si Q?ym'e%ti{?ﬁéﬁn& I IS Cartlot tdiBlereldRPETO tfhE‘f)WotzﬁRBﬁ?}F SorfideioPai. t he

restraint of the top strap 33, until the side pads 16 are in a nore uniform
cont act 10 t hThehdidgpadsdftand sgleddates 1 areiowveyemfyecly htatablekelative torthe basseain be
rotated through .90, .which is sufficient to release it from.tswth WN
(ani ocked) co it b 4rivp aBafih b 5ideR pife BEUSE IS bh a5 oA VT BN o
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bar assenbly 9, to mmintain that_ uniformcontact of the side pads 16

agai nst t he qRPOpikheides af HiesbosseseS twhersas the: §idsplatee 18 tarqpyung ingrpgdlysin gnd
t he adj ustne : fo; i .bar assenbly 9, is alone
sufficient t%l}ﬁ?g{)%{({qﬁgi %&g{g{‘%ﬂ%ﬂ%g%igleyégggi de pads 16 against the

patient1s ribcage in the first enbodi ment of the invention as illustrated

in Figures nd 5A., The carriers 27 for the seat .sli 28 _are d, at

oppost te i dasbEeecehd ot pF i Mien o e e Shdldrinafgnd it dbe

relative to §difesPs aliadidd Plaidsy 15 UEBhMXcté to rotate together and the bosses are
| rotatable relative to the pivotal/rotary connector 4A. The patient’s lower body weight

acting through the seat sling 28 on the carriers 27 therefore increases the pressure of
20  the side plates 15 and side pads 16 against the patient’s ribcage to a relatively minor
but significant and effective extent, so that as the patient is lifted he or she feels
additional pressure and support on the lower torso, which imparts considerable patient
confidence in the ability of the support frame of the invention to bear the patient’s
weight. It will be observed in Figure 5B that the rails 22 and the carriers 27 rotate
25  with the side plates 15, so that the patient’s lower body weight acting on the carriers
also presses the side plates 15 and side pads 16 agair‘15t the patient’s sides. The small
but significant amount of ad.ditional pressure can be changed as part of the design of
the patient support frame, by varying the radial offset of the sliders 23 on their rails
22, relative to the axes of the bosses 5.
30
The side pads 16 are removable from their side plates 15 as illustrated in Figure 10.

The means for removably attaching the side pads 16 to their side plates 15 may be an



The side pads 16 and side plates 15 are however freely rotatable relative
to the bosses 5, and can be drawn agai nst the sides of the patient by the
straps alwoenioaids! | be observed in Figure 5A that thePCaGB2009002873r emai n
horizontally at the sane | evel on opposite sides of the bosses 5 whereas
the side plates 15 are swung inwardly im@ direction to grip against the
sides of the patient. In the second enbodi nent of the invention, as
illustrated in Figures 3B and 5B, the bosses 5 and side plates 15 are
connect ed t Qi Yt Athuds el B HdGdDPRRES 5HsShbRhah Fbe 116! RELVADIE fh t he

pi votal /rotary connector 4A° The patient's |ower body wei ght acting through
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plates 16 as illustrated in Figure 10. The neans for renpovably attaching
the side pads 16 their side plates. 15 e anaryay of studs. extending
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provided to poylded portion 16B which hooks over the associated underarm support element 13

to which the side plates 15 are attached. To attach the side pads 15 of Figure 10B to
the side plates of Figure 10A, all that is necessary is to slide the pads down the inside
20  of the side plates with the rails 15A engaging in the grooves 16A, until the tdp
moulded portion 16B hooks over the underarm support element 13. The angle
between the rails 15A holds the side pads 16 in place. To remove them, the same

sliding movement is performed in reverse.

25  Figures 11 to 14 illustrate the way in which the patient lifting frame can be used to lift
a patient from a prone face-up lying position. That lifting operation may be from one
bed to another or from the floor to a bed, in which case the patient remains in the
prone face-up lying position throughout the lifting operation; or it may be to raise a
patient from a prone face-up lying position to a sitting position. It will be understood

30  that the lifting frame can be lowered into position over a prone patient from the
spreader bar of an invalid hoist. The universal joints 8 enable the frame to be

manipulated so that first one of the underarm support elements 13 of the patient upper



cover the side pads 16 in use to naintain cleanliness in a hospital
environnent. Figures 10A and 1B illustrate a preferred shape for the side
pl at es 15vendiiig@spads 16, designed to make the renovalPcamgBoéemmg7ag of
the side pads 16 easy. Each side plate 15 has a pair of vertical rails 15A
extending on the inside of the side pl at g 15 in a direction towards the
patient ribcage in use. Because of the 'cu?K/ature of the side plates 15 the
rails 15A are inclined together when seen in horizontal section. Each side

pad 16 has %03‘%%‘??5“ GRARCER! b PIaBELBRILBAANGE thE phALITRChloiE! s @y €N

wi th a noul de Ion 16B hooks over t assocl at e rarm support
el ement 13 tthe wiliec bart be phicetk bgieathethe bhea o€ thet paticéslarmipptsat Theciraph 29 andle
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rails 15A engagim@. i n the grooves 16A, until the top noul ded portion 16B
hooks over the underarm support elenent 13. The angle between the rails 15A
hol ds thé side pads 16 in place. To renove them the sane sliding novenent

is perforned.n reverse. . .Figures 11 t 4 il |,ustyate the in which the
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be pl aced beneath the other of the patient's arnpits. e straps 29 and 33
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slings, enables the load of the patient’s lower body to be distributed evenly.
Preferably the head and neck support of Figures 6 to 10 is used in conjunction with
such a lifting operation, so that patients with spinal injuries can be transferred in the
20  prone position from one bed to another whilst providing proper spinal support
throughout the operation. The lifting operation is far easier than trying to move
patients using slings only, because the patient does not have to be rolled onto the
sling as with conventional sling-only lifting operations. The sling used in conjunction
with the lifting frame of the invention in connection with this lifting operation needs
25  only to be slid under the patient’s legs up to and preferably under the buttocks, and
this can be achieved without undue disturbance of the patient’s rest position and with
no spinal disturbance. The side pads 16 and side plates 15 take the weight of the
patient’s upper body, and the head and neck support takes the weight of the patient’s
head, all without having to roll the patient from side to side.
30
If a patient is to be lifted from a prone face-up lying position to a sitting or standing

position, then as with the prone-to-prone lifting operation just described, the lifting



t hose conponents in axial operation the 2-axis pivotal/rotary connectors 4A
must be maintained at substantially 90 to the suspension side bars 1, in

t he rel atwoeomasstsons shown in Figure 11. In this condPCIraB20090$873pensi on
side bars 1 are generally vertical and the side pads 16 are generally

hori zontal. To maintain that patient origntation the seat sling 28 is

det ached and replaced by a tenporary sling (not illustrated) for the
patient's legs which is suspended directly frommultiple auxiliary spreader

bars suspendgghdidn®sd |oweréPmitd Pssiiid'nf Bbé\}%eﬁx%lﬁg pri_‘ierIt HFon MeSdpreatlef bAtSEE £H
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fromone bed to another whil st providi n%pproper spi nal support throughout
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patient's | &gtached [dyring thip eal e papipplatinpe The eatsling 48 kBot saAwnimEigwsdlhe

achi eved V\Iltnfl‘ﬁ%uﬁ.] ' : Lanty L | Ssh Wi th
no spi nal di sturgﬁﬁgggc%ygsﬁh@ﬁisig@ﬁ%aﬁﬁg kplﬁg{ggﬁlltggtﬁgigp?%e wei ght
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ot de 1F75 Ry Swps Dmeonsn® phiely PReh PSPl ot far sl OB o
sitting or shandidcapfifvtl Qe birhGnibly WBL & tHafadddRAQs lli(ftir(Ijlg’ QR& plade usitl
operation just described, the liftingframe can be |lowered into position

over a prondhghftingdioistytherpatipnt syhadanged Withrhiner gy upperady wrighitbemgstakr or e,
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patient's arnpits, and then the other can be placed beneath the other of
the pati ent 'C@MHEYRS; side pajy assmw.‘/taga%& Kepyvot P Sepses ho gatigny's ueightelotiten

tightened ag;Rficubd 'vlz?tlhyeqqglsaﬁlrdi (R)?)gsiteF ibments being applied to the pivot pin 6 of each
of the cantilever side bar assemblies 4B. The patient can then be raised using the

hoist, and during that raising towards the sitting position, progressively more of the

20  patient’s weight is transferred to the seat sling 28, so that throughout the raising the
patient is balanced about the pivot pins 6. The universal joints 8 are of benefit in
initially placing the frame around the patient’s body, because they enable the opposite

side plates 15 and side pads 16 to be placed beneath the patient’s armpits one at a time

or both together. During the lifting operation, the universal joints 8 are of even

25  greater benefit because the patient can move relatively freely within the frame and has
the sensation of being firmly supported while not being encased in an uncomfortable

rigid framework. If the patient were to twist, turn or convulse during lifting, then all

of the movement of the patient’s upper body would be accommodated by the flexure

of the upper body support frame around the universal joints 8, which combines to the

30  optimum degree the benefits of patient dignity, comfort and safety.



prone-to-sitting or prone-to-standing |ifting operation, the seat sling 28
is preferably detached during this early manipul ation. The seat sling 28
(not showmoOi2n10Ri1gese 11) may t hen be placed in positionPoy/GERRIESIMETEhe
patient's knees fromthe bed or floor on which he or she is lying. Even the
initial tightening of the seat sling length adjusters 28A causes some of
the patient's | ower body weight to be transferred to the forward end of the
cantil ever side bar assenbly 4B, so that as soon as lifting takes pl ace
using the Iid4 i ' e ﬁ@ﬁ@g kb 138 body
wei ght bei ngg({i%{lgaﬁﬁgifr%ar\yeﬁ%ﬁdt&g%‘}eﬁﬁgr (|t:1 gandtgﬁlhever sdiq‘ytkzlﬁeIE élrgﬂ#@aggrg%rgﬂﬁ%e‘gnd
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and opposi t ejfRyBeEed € ek amidneﬁlp?@ntfae th &k 6ff theBpadikbnea&Badlisihi@he
cantil ever side bar assenblies 4B. The patient can then be raised using the
hoi st, ahd darcheed sttedt rai sing towards the sitting position, progressively
nore of the patient's weight is transferred to the seat sling 28, so that

t hroughout the raising the patient is bal anced about the pivot pins 6. The
uni versal | aiipire 18 sho®s Glowbtedffiihg iftamicrvah ibelusyd pé acidiking faed, fovesangplound t he
patient's body, because they enable the opposite side plates 15 and sjde
pads 16 to HWYprHeepydfelexing anmecyisnt hgr tElSaﬁXﬁfﬁlStesth&rl%n%watbF lorksearg sgtbt h

t oget her. i i ftd s akian, I JQl even
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frame ama hahbe 2hexispivetat/favarycfonbedtorgd A rTheysestugingr2&c thim remoncd. bidunigg

encased in an unconfortable rigjd franework. |f. i1he patient to tw st,
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frame around the universal joints 8, conbi nes to the optimnum degree

the benefi t aphsssmblehramipiynt foywardbnéroearveandly sad epyaciyrer dewnwandly abapt need
to have theif c}?%%?\aeés%ﬂ’lﬁ&%{ fgeddul %\%slrlng ih{l‘@n ftﬂeg@etﬁ iR RAEEL £ ﬁlelikx;atﬂrjxgbgl 1

posi tion becalse ave ho nus ar control eir necks. Fig
shows the paixerites bgaombiiihd e monenieat bf the ppicittsilegs with the ddigrapAéieadt s
head being firmy secured to the cushion support for Ihg b?ﬁk of %he
patient's heheres Pf‘@etpﬁ@er?t@r‘@@%?f’dé’t arsasﬁl_th natural and unassisted walking. Although

not illustrated, a later stage of walking therapy can involve fitting the support frame to
thevpatient’s upper body back to front, so that the link bar assembly 9 lies behind the

. patient and the side bars 1 are out of reach of the patient’s hands. This forces the

20  patient to walk without holding on to the side bars 1. Of course, in this reversed
position the patient seat sling 28 cannot be used, and the kinematic locks must be
engaged so as to prevent any pivotal movement of the cantilever side bar assembly

about its pivot pin 6. Even in this reversed position, however, the universal joints 8

are of the utmost benefit in that they allow full patient mobility, with the patient’s

‘25 upper torso, back, arms and shoulders being able to move unrestricted to balance
movement of the patient’s legs without diminishing the support which the support

frame gives to the patient or the patient confidence in that support.

The universal joints 8 also have a very significant practical benefit in that they enable
30 the patient lifting frame to be packed flat for storage and transportation. Consider
first the frame spread out flat as in Figure 21 on a floor or table. The side pads 16

have been removed from the side plates 15. It was mentioned earlier that the main



Figure 15 shows how the lifting franme can be used as a wal king aid, for
exanpl e in physiotherapy follow ng an accident. For this exercise, the

ki nemat i cwbaologi1amwé used to prevent rotation about the pPCY®B2pI®1E3 by
pushing the sleeves 7 downwardly over the 2-axis pivotal/rotary connector
4A. The seat sling 28 is then renoved. ing wal king exercises, the
flexibility of nmovement of the patient ‘upper body support frame, by flexure
around the universal joints 8, is of very great inportance. The link bar

assembly 9 %Qseg'ﬁlﬁ%vef erm'iéa' #nfl o SEGVRICAL ¥ A YEefetive A5 tﬂ%%%fﬂi y
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reversed pos
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the cantilever side bar assenbly about its pivot pin 6. Even in_ this

reversed podhe iright hm/éwm@hélde thag dr fam fhei pasion ghownoin Figare 2 #nda the
benefit in tﬂb@fnohfk% F{l#l 33 Mlbﬁ% VIR id Xladg\‘egaellgfﬁ tlgaahg Ihé!PPEr

torso, back,  arns an ng a Ie to nove unrestricte bal ance
novenento of lmlim:namtlbelnbn ﬂlak swpendidrhsidé bak) and rathtimgthiehrighs hppiside whdesdnt he

support frame gives to fhe patient or .the patjen ~conf|d nce in.that _ -~
support . Th&UBPRTelemgnt {handiss assopiates ﬁaeelaget% foythe positien q: BHIe 241
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storage and transportation. -Consider first the frame spread out flat as in
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The | ai g5 outtrankpgdrtagiondi tion of Figure 2 1 represents one limt of that
range of novenent. The |eft hand suspension side bar 1 is then noved to
place it across the centre of the laid out frane as shown in Figure 22, the

associ at ed bﬁﬁsliﬁing YA Gf the invention may be provided with a cleaning system for the
straps. If the straps are made of a low friction flexible internally reinforced plastic
sheet material as described above for Figure 20A, then the cleaning may be simply by

20  wiping a suitable cleaning solution over the surface of the straps.

Straps made of fabric webbing may require specialist cleaning. A practical detail
which is very advantageous is that such straps can be systematically coded, for
example using bar codes or other means, so that when they are removed for cleariing
25  they can be identified and returned to the same lifting frame with which they have
previously been used. That is of value in a hospital environment when it is desired to
ensure that each set of straps is, after cleaning, returned to the same ward from which
it originates. Missing straps can thus be identified, and losses prevented. Also the
sytematic coding is useful to keep track of the number of times a set of straps has
30  been used, with a view to replacing them at the end of their recommended lifetime.
For example a bar code on each strap may be scanned after each use or at the end of

each day or week of use, and a computer may inform the user on when specialist



through 180 to its opposite limt of novenent. The | eft-hand side underarm
support elenent 13 and its attached side plate 15, which are pivotable

i ndependewl2910af13d0he side arm 1, are al so noved to the ®EemGBDOYOSE7Bi on as
shown in Figure 23. By noving the right hand suspension side bar 1 fromthe
position shown in Figure 22 to the positjpn shown in Figure 23 (which
novenent i s nade easier by first |ocking the kinematic |ock on that
suspensi on side bar) and rotating the right hand side underarm support

el ement 13 alighnidgSis 38wi9&d. atIRR ssth&l8etRIfdEning the bal@dR@ $irdpsQARaBIBO¥Modpital i gur €
23, this folding novenent is nade nore easy. The fol ding operation can be

conpl et ed byofllange mirsingt hpme orkeepardeg efiwbeneshesets phistraps arelattapy phe tipessa i on
of Figure 24 he fol ded up upper. ho fra an,_then. easily be packed for
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straps can thus, be identified, K and | osse revent.ed. Q.the sytepatic
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lifetime. For exanple a bar code on each strap may be scanned after each
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user on whe | al i ' | b S t  act. S | t he
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where the seaioantdig tht hapbensfiimés thaytrapsdate been wed tdiléft patsaitof straps can
nore easily be prevented. Preferably the straps are stored

I have also provided a customised carrying case for the lifting frame of the invention.

The carrying case 70, shown in Figure 25, has a foam insert with cut out portions for

the different elements of the lifting frame. Cut into the deepest part of the foam. is a

20  space 71 for a nylon bag containing the folded straps 29 and 33. Also cut into the

foam is a recess 72 for the patient lower body seat sling 28.

Cut to a lesser depth in the foam of the carrying case 70 is a shaped recess 73 which
receives the folded upper body frame of Figure 24. To the right of that recess 73 is a

25  rectangular recess 74 for receiving the two side pads 16 or a range of differently sized
side pads and their side plates together with a bottle of disinfectant or a pack of
disinfectant wipes for nursing, healthcare workers or care staff to wipe down the

frame, and in particular the foam side pads 16, prior to use. Dilute sodium
hypochlorite is a suitable disinfectant. In a vertical slot 75 at the back of the foam

30 filling the case 70 there may be stored the rigid but flexible pusher bar 45 of Figure
16, and in a vertical slot 76 at the front there may be stored the head and neck support

posts (52,57), together with the mounting members 51 of Figures 6A to 7. The head



together in groups of four (one top strap 33, one bottomstrap 29, one seat
sling strap 28 or 28 and one forehead strap 64 (see Figure 8) and are

pr ef er ablwokemtoismget her in a purpose-desi gned rack (notrCIleBa()9/ 008873t hat
the conplete set is always avail able. Wien each conplete set is sent for
cleaning, that may be in a sealed and cogded bag to ensure that the cleaned
sets of four straps are returned to their required |ocations. Legislation
may require the lifting hoist to have an automatic counter which counts the
nunber of pat,i i ; i : ri
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nunber of lifts between,safety checking or maintenance intervals. If a
particul ar cHYUA? SWPOP%st raps is uniquely matched to a particular lifting
frame, then that counter is also a neans of counting the nunber of tines
the straps have been used to |ift patients. | have al so provided a

cust oni sed dagurgi2égshowsa Wheeledhiolleyf for stpringathe liding frame of éhe inygntiorhand
carrying ca 70, . shown | iqure .2 has foam insert w.th .cut,out
por {1 one. f o0t Vi aretil for ShiRee s Eime Pl oA bR atn, Wabd i, pihyal,
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folded straps 29 and 33. Also cut _into the foamis a recess 72 for the
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frame of Figure eril 0 recess I's a recta recess
74 for neceienpgigy thbkidewnatislebdk sheestes 1 6vhen hangiag g fbdmelioh fits sepporyhakz &d, si de

pads and their side plates together. wt bottl e of disinfectant or a pack
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gp}m the frag®houdhthdyhrp Shdwitsy <ﬁ§en%9§edfiﬁ¢ggéb d6). PAStSpubBer BAF 49 br h Aubhber

ute sodi um hypochlorite is a suitable disinfectant. In a vertical slot
75 at the badlsudf pusher bagaf friay|beradsot swppertssicon7ihe thiveked nand b Storagedrookse

rigid but flgxihble pusher .bar,,45 of, F gure 16, .and | vertical slot, 76 at
the front 1 s e b BESoR oima Het hOh feeriB R bl Ponf bl WResRaShy

t oget hers Wi tffr ek adNéas Gtor@gEbRIthinowardefwidngnéteqbifed or for spage tigisdicushi on
support 62 of Figure 8 can easily be stored in the recess 73, which_ may

(al t hough noupPRemsdP3; #f thegkatonp el the tollen &Y PRy Wed de houss aay spaeaion for

that head differently sized) side plates 15 and side pads 16, and the cushion support 62 and neck

cushion 63 of the patient head and neck support system. Cleaning equipment can also
be stored in the cupboard 93, together with any other relevant materials required such

20 as the systematic coding system referred to above.



cushi on support 62. Figure 26 shows a wheeled trolley for storing the
lifting frame of the invention and for noving it around for exanple between
pati ents WO 2omtoae®s wards in a hospital environnent. ThecTrgB2b@yoeI3i s
provided with two support hooks 9 1 for the suspension shackles or braids 2
of the lifting frame, so that it may be suspended securely on an upper part
92 of ‘the trolley when not in use. It nay be preferred to engage the

ki nematic | ock sl eeves 7 when hanging the frame on its support hooks 91, to
provi de a skﬁggﬁhg greater rigidity of the frame during the hanging
operation (although they are shown as di sengaged in Figure 26). The pusher
bar 45 or a nunber of such pusher bars 45 may be al so supported on the
hooks 9 1 and 94. Storage hooks 9 1 as seen on the trolley 90 may al so be
of use in a basic wall franme unit (not shown) for quick and easy storage

wi thin wards whemy P%er{t ik g £9mefof e WRRAS itAlill %oisﬁf&‘{ﬁ‘(ﬂﬁgraﬁd 9§pp’bfrtiﬁ§1€

bottom of the trolley 90 i s provided to house any spare (i.e. differently

si zed) s% de aplinvadid paGentnebmsprikingpads 16, and the cushi on support 62 and neck
cushion 63 of the patient head and ne SUpRort stem Cl eani ng _equi prent
can a1 S0 be st or &PAPERPESRDSRPAaBD) FBYCE REH ARy SR e S
material s ragwer s podidnamdt ERhSYSWRITAL s pre@ded dt ¥ Sipper bfd PortRA with a
above. CLAIMS 1. A patient lifting frame for use with an invalid hoist for

lifting and linkpeo2i3)dgr eenneeien fock sraeadenbar afdhpinvalid joist and at itsflowesenthsi on
side bars ( ch: i ] . t L awer end
portion andjngzritgqﬁl“l ‘g]ftg\%\,ﬁ':‘\%ﬁﬁ%}?p%?)g@?%@eﬁ Wlﬁ{lg 15%%aé:¥19d;%r22[?‘%8%1}1%n wth a
| i nkage1dq 2, 3) for connegdit ofipdtientuppet dadg suppoit @mEardsh@3j15)8) mdhidhologtthand at
its lower end portion with a suspension nounting (4) to which is attached
or att achabl€MPESHA PRIr Of updarae suRReFeslcpats (190 fordrassing hencathy the pempigs ofyhi ch

toget her CoOnpL h§en aH?ia[ Rxﬁif oF{&%&éﬂr S PRIQS élsﬁlsg,%gggég)%fet@reaa%? [aY

beneath the arnpits o e patient and a pair o pl at es

(15, 16), conmdemsul suprt cemants (b3) ofithe patient appershadyouppat ervent 6 3(153)6)of t he
pati et uppss. Bod, SUBREELIRaNS LR ARlacd FcaGEGA 0 2091 1SU opposiLe
15 a patient lower body support means (28, 28') for engaging and
supporting the posterior or upper legs of the patient,
the suspension mountings (4) being connected together by a link bar assembly
9);
characterized in that:
20 each end of the link bar assembly (9) is connected to an associated one of the
suspension mountings (4) through a universal joint (8), each universal joint (8) ‘énd
link bar assembly (9) combination being such as to permit pivotal movement of the
- associated suspension mounting (4) relative to the link bar assembly (9) about three
mutually perpendicular axes X, Y, Z).
25 ‘

2. A patient lifting frame according to claim 1, wherein each suspgﬁsion
mounting (4) comprises )
a 2-axis pivotal/rotary connector (4A) pivotally connected to the
30  associated suspension side bar (1); and
a cantilever side bar assembly (4B) rotatably connected to the 2-axis

pivotal/rotary connector (4A)



a patient |ower body support neans (28, 28') for engaging and supporting
the posterior or upper |legs of the patient, the suspension nountings (4)
bei ng cormechmdismget her by a |ink bar assenbly (9); chacacBoezeds7dsn t hat:
each end of the Iink bar assenbly (9) is connected to an associ ated one of
t he suspension nmountings (4) through a qﬂgversal joint (8), each universal
joint (8) and link bar assenbly (9) conbi'nation being such as to pernit

pi votal novenent of the associated suspension nmounting (4) relative to the
i nk bar assenbly, : &ﬁﬁg' I ). 2.
A patient lifti ngan? %hrfcga g(‘t:i’(i:e ra!gl?ﬁgup{ﬂg} gﬁdag ér{ﬁpg&rt eréefllr?’%glcfﬂ)&g%g%éﬁgtiggﬁg
mount i ng ( 4)the camilévee side b2 azdngbls (4B padd cich eyteadsweantandly (id Adntjdewen fmii y
connected to, the assogciated suspension side b ( 1);.,and a cantil ever side
bar  assenbl yht ARG 2aY, PREVHISREEN SPBIGTHS Gk 484 G cpasient dovien, body
connector (4fhaae miary @8N 28 areP@nnbibd WM caRBlYerSHiPBAr asEB1 s (48) dmd 16)
are connected to the cantil ever side bar assenblies (4B) and each extends
rearwar ddy ieack sextéridevforwandbymin heantidevst i Eoradthe- assosiagsidy dtaxly péiasalirotary
connector (4A n e patient |ower body s ort means, (,28.. "), ar
connect ed t OCO%‘H%C%%{iﬁ%\Sq Q& O gPB@J[ B%‘fali 3%‘28%%‘15#2510 S %ﬁ’&t @g&vﬁ%g.@‘ﬁa gF
forwardly i nheéanixid puefalkstai EdmeasRO@IAG WRena Pitienthis Iftedl usigl @eyp&iRANECt or
(4A), so as to inpart equal and opposite nonents about the pivotal axes of
the 2-axis piftisg fAmeot ary connectors (4A) when a patient is lifted using
the patient lifting frame, 3. A patient lifting frame according to claim 2
wherei n,t he pivotal connection between each 2-axis pivotal/rotary connector
(4A) and’its associ ated suspension side bar (1) is releasably |ockable to
be held at a&.fi xeal pangltaifihg Mra@fCchocontitg ke RImSI dhelear thessiestal YorrdBlion

general ly perpendicular to Its associ ated suspension side bar (1). 4. A
patient |ifthehgeanreash 2zaxéopiyptalratyry qoanesta (4nn apdiits apsociated sippensipm side

rel easabl @, (1) is releasably lockable to be held at a fixed angle with each cantilever side bar

assembly (4B) generally perpendicular to its associated suspension side bar (1).
16
4, A patient lifting frame according to claim 3, wherein to achieve the releasable
lockability of the pivotal connection between each 2-axis pivotal/rotary connector
(4A) and its associated suspension side bar (1), there is provided a sleeve (7) axially
slidable on each suspension side bar (1) between a lock releasing condition in which it |
20 is clear of the 2-axis pivotal/rotary connector (4A) and a locking condition in which it
surrounds the 2-axis pivotal/rotary connector (4A) and prevents pivotal movement

between the 2-axis pivotal/rotary connector (4A) and its suspension side bar (1).

5. A patient lifting frame according to any of claims 2 to 4, wherein the patient
25  lower body support means (28, 28') comprises a seat sling (28, 28") for supporting the
patient’s upper thighs or buttocks.

6. A patient lifting frame according to claim 5, wherein outer ends’ of the seat
sling (28, 28') are attached to the cantilever side bar assemblies (4B) through seat
30  sling carriers (27, 27',27A) mounted forwardly of the pivotal axes of the respective 2-
axis pivotal/rotary connectors (4A) and laterally outwardly of the rotary axes of the

respective boss elements (5).



| ockability of the pivotal connection between each 2-axis pivotal/rotary
connector (4A) and its associ ated suspension side bar (1), there is

provi ded wobmeasoo§ 7) axi ally slidabl e on each suspensi eaTaiBleodnmis76l)
between a |l ock releasing condition in which it is clear of the 2-axis
pivotal /rotary connector (4A) and a lockipg condition in which it surrounds
the 2-axis pivotal/rotary connector (4A) and prevents pivotal nobvenent

bet ween the 2-axis pivotal/rotary connector (4A) and its suspension side
bar (1). 5. A patient lifting frame according to any of clains 2 to 4,
wherein the patient |ower body support neans (28, 28 ) conprises a seat
sling (28, 2B') fArpasapplfting framdacooatingt chimgpovherdin ghsh ocat isling cakisr 6. A

tient liftjpng.f di t laim5, v ' t ds.of t t
O ng (28, 287 isp@iied 88 paa (2 e o The poou et epmeites ol g i mevetle) °°
through seatfopkardl HAMEARa8d1{ Sh that fail @é\)o VaY M eeshntiRiv ¥k S m¥énObhich duihg ot al
axes of the respective 2- axis pivotal/rotary connectors (4A) and laterally

out war dl § oflifting is sappligd dyetheopatients rlewpie bedy evdighisor |thergantdleys) sige bar
patient liftin t‘;I %gngccordi ng to claim®6, wherein each seat sling carrier
0 ra

s
(27) is mounte he il (22) fast to the associ ated boss elenent (5) and

is novable forwardly and rearwardly on that rail (22) to vary the

cantil ever nmonment which during lifting is applied by the patient's | ower
body wei ght &n t WA ratientilifipg frageqecordingalosdai pewhergima cgitrah pprionyfithe
lifting fra I 6lg j L td : v eat
Sling (26 ) Ta SnB(EETE hpGtet 0 EurfAICIRI £EPAGRD A’ AP oliek (%]
carrier 1028"suspangpé frdmca Eentral portiem bf thie linkibar asembly (e | i nk bar asenbly (9).
9. Apatient lifting frame according to any of clains 5 to 8, wherein an
adj ust abl e I ength back support strap 28E is sewn onto the renmai nder of the

seat sling, 40 p%%a@&ﬁhi%%ﬁﬁm_@ﬁéd-o%lﬁl &Qg@?dmmgs%s WAt Aadfustfbié r ai nt
to prevent a patient from slipping bac%vvar S thrqgght e seat sling. 10. A
patient |if tlemghfbreksupnociosttipnBE o semip ente dhelrempindexi of) thovseat slingt thepass nk

bar assenbly (9). LS adjustable .in length.and can .be easily. | ocke
different | et?ﬁ%lfrﬁj ngj E%{erl%gﬁﬁjgc omvl%asfeyp thadngg St 5 {c%aem &¢ BERYS %ﬁeg%l%b?/ﬁogt %%ersal
joints (8) oflippig badkwads through the seat sling.

10. A patient lifting frame according to any preceding claim, wherein the link bar -
assembly (9) is adjustable in length and can be easily locked at different lengfh

20  adjustments to vary the distance between the two universal joints (8) of the patieht
support frame. |

11. A patient lifting frame according to any preceding claim, wherein each of the
patient upper body support members (13,15,16) is demountable from its associated
25  suspension mounting (4), enabling different sized patient upper body support

members (13,15,1 6) to be substituted to compensate for differently sized patients.

12. A patient lifting frame according to any preceding claim, further comprising
an adjustable strap (33) extending from one of the side plates (15) of the
30  patient upper body support frame, around the back of the patient to the other of the
side plates (15), and



support frame. 11. A patient lifting frame according to any preceding
claim wherein each of the patient upper body support nenbers (13,15,16) is
denount ablve 20rommBioss associ at ed suspensi on nounting (4) pcercaibeoy1sisf f er ent
si zed patient upper body support nmenbers (13,15,16) to be substituted to
conpensate for differently sized patient 12. A patient lifting frane
according to any preceding claim further conprising an adjustable strap
(33) extending fromone of the side plates (15) of the patient upper body

support frame, arouaghd %ﬁﬂ?ﬁé‘ §tge£ﬂ gb?eﬂéﬁdiﬁggmﬁpo&ehﬁ éﬂé g&% Pl%fest(g@ SFeHE

pl ates (15), anda secon J us Strap ) extendin om on€ of the
si de pl at es fatib)t wfpet hedpauppot mgaper(1hobly6)% Lapmondt theelzack ¢flelpatiet) andir ound

t he back of {he patient d,.through a strap .qui de in the other, of the
Si'de pl at os (rpagh drrap sutiena bict guien ot i v blefrs S landohag e GBS o 1 o
the said Onepa%nttﬂéﬁ)@ b@i‘ﬁgl&bﬁﬁe%?ab(e]é)the 04 bnd bemetidephatdqi 9y ef fective when
tightened to draw the padded side plates (15,16) in against the opposite

si des of5the pat iboth the stiabs hejog effective when Ggltenedftoidngv fthepasddad ssledilatgs t o
claim12, fur . conprising a.pusher.bar (45) of a thin rigid but flexible
mater] alhavingoLELame s 8 Ruf MR PEOR RIS bsafker (a7 47) in an end
or ends of the strap or straps (29,33), to push the strap or straps (29, 33)

behi nd the back of a sitting patient or beneath the back of a patient |ying
in a prone fldece- ub retendliftingframpe gecardingtte slalmdat fusther pempriging afpushes bat r ap

or straps ( tn. t I : ) I ! p, or
otraps. " the @b arfin G MADN AL Hautdindil MORE R dHofed B LA
rel easabb e fpookett(W24ppdkan chd dr4ndy obihet shapas saapa(39B39} toagush2Re 3BIp by
reversal of the direction of venment of the pusher bar (45) 4. A patient
lifting fr arﬁéraa%g%%ﬁgr%&gtn& %A aﬁkg‘fédaﬂﬁg{gcwaéﬂiem of B‘?”ceﬂ@rthéé}?ﬁkioifi%ﬁa“ﬁ& i ent
head and neqlinaUpPRPEIneTERSp CHIMISHitG t6 blthiinet OBHE end&HdnBap i rapdIPPOT T
plate (49) for "insertion between the back of a patient and the straps
(29, 33) or d2aB)toghe sidsiplatent] Sumst tighderigg pbBiestrap Oy stoars, theteaghgeiont skcur ed
to a mounti e end (46) of the pusher bar (45) being releasable from the pocket (47,47) of the

15 associated strap (29,33) by reversal of the direction of movement of the pusher bar

(45).

14. A patient lifting frame according to any preceding claim, further comprising
patient head and neck support means comprising. either
20 a back, head and neck support plate (49) for insertion between the back of a
patient and the straps (29,33) or
a pair of resilient upstanding posts (50) one detachably secured to a mounting
(51A) at the rear edge of each of the side plates (15), a head cushion support (62) for
the back of the patient’s head connected between distal ends of the two posts (50), and
25  a forehead strap (64) connected across the head cushion support (62) fbr tightening
across the patient’s forehead to stabilize the position of the patient’s head on the head

cushion support (62).

15. A patient lifting frame according to claim 14, wherein each resilient
30  upstanding post (50) comprises a mounting member (51) detachably securable to the
associated mounting (51A), a first post portion (52) slidable in a bore (53) of the

mounting member (51) and securable at any of a range of positions extending by



(51A) at the rear edge of each of the side plates (15), a head cushion
support (62) for the back of the patient's head connected between distal
ends of twewwwipwsts (50), and a forehead strap (64) ceomsB2ead/@Es76ss t he
head cushi on support (62) for tightening across the patient's forehead to
stabilize the position of the patient’ s_ajhe_ad on the head cushi on support
(62). 15. A patient lifting frame according to claim 14, wherein each
resilient upstanding post (50) conprises a nounting nmenber (51) detachably
securabl e tg;

. o £ _ :
slidable in aﬁﬁﬁ?iﬁ?@ﬁﬁ@%@ttﬁﬁ%ﬁ% ‘%Sﬂ‘ﬁ%"nﬁéi’f 2 sgfndiftntiond 7} bRnbe Lny of
a range of phstalt emhsef ah¢ dmsti prgtiby {52)f @né nesientumeansf ¢58h% G0 pepmitting gherenber
(51), a second porti.on 7) attached to.a djstal end.of the fiyrst portion
(52), and'r cermiamtignsd ¢ 58 5% aule paidhelahis 't e trakesition b1 gty 1o
tilt from sidgitM bidsdf mehdid ¥ thd stddad pbftiins PONIh@DallParalfdI M &l @
resilient bias, to maintain the two second portions ( mutual |y parall el

in use.



