TI TLE Uni versal Patient Lifting Frame DESCRI PTI ON The invention relates to
a patient idling frame for use with an invalid hoist for and supporting an
invalid patient. Such a lifting franc can be used in conjunction with a
wheel ed or overhead mechanical or electrical hoist unit, to assist nursing
staff, healthcare staff or carers in lifting and noving disabl ed patients.
This lifting frane may al so be used in many different areas to carry able
bodi ed people in safety for 10operations such as air sea rescue service.
Many such pafjgpts, whether in hospital or at hone, need assistance in
nmovenent, for exanple between a bed and a chair, between a chair and a
bat h, bet weelnixetsaliPatientziftinggFichme t 0i | et area or between floor and bed.
Whenever the patient is unable to 15 support hinself or herself, the
novenent of the patient has to be carried out by nursing staff healthcare
staff or Caﬁ?E§%ﬂﬂﬂﬂ$¥ft manually |ift and nove the patient. This task can
exceed the werg rIfting limts generally reconmended for one or even two
per sons, 5 andllaf ineentivnrrsiatey ts nghfientdtihg fromedos uwf With an grvalid hoish &rsidling s

suffer from back danage or k strain. ch of. this lifting work i | so
done by the rﬁuf’?o%gé‘?‘a‘é‘?'gla"g?atﬁﬁ'i SHER Igiblhgiflﬁ rameGan eblr“lr%ers;i gml e uélgﬁ%rgc 3 e
commonpl ace & YsdhetleWoe el @yesdedchaiidr audlé@riedl helseaiit,it6 absitomasing etatfl ft  a

patient froma bed, but this generally requires the patient to be glaced in
a healthcare staff or carers in lifting and moving disabled patients. This lifting frame

may also be used in many different areas to carry able bodied people in safety for

10 operations such as air sea rescue service.

Many such patients, whether in hospital or at home, need assistance in movement, for
example between a bed and a chair, between a chair and a bath, between a bed or
chair and a toilet area or between 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



sling to which the hoist nmay 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 fromwhich lifting cgn conmence. Even when lifting does
commence, the sensation of being lifted i'n a canvas sling is often a source
of peat traunma for the patient, because the flexible canvas sling 30
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therapy, but is totally unsuitable for lifting a patient froma prone |ying
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that the patient shoul d not be able to damage hi m%rel f or hebr se%f on the

equi pnent . patient to walk and to exercise. That patient“support frame is capa l€ 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 suitable 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



25 That is a principal reason why lifting franmes have not been nom w dely
adopt ed, and why slings, which are nuch nore difficult to use and which
regi ster a high incidence of patient fear and intol erance, are still in

wi despread use. It is an object of the invention to provide a lifting frane
that is suitable for use with epileptic patients as well as those who are
not liable to fits but who nevuthel ess are not able properly to 30 support
their heads and linbs, as well as patients who can support and contr ol
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si de pads engagi ng agai nst opposite 15 sides of the patient's ribcage.
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frame for  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-



30 wal ki ng exercises the frame can twist and "flex with patient novenent,
so that it permts the patient's shoulders, back and upper body to nove
unhi ndered to bal ance novenent of the legs. That is in conplete contrast to

the lifting frane of US-A- - 4 -- 2004/0074414 which provides no freedom
of novenent at all between the patient upper body support frame and the
patient |ower body support neans. Using dlifting frame according to the

invention the patient can be |ifted froma prone face-up position to a
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their indepen a novenent durin e convul sion, an
f ol | owi ng t her supporting the patient’s lower body weight. The result is that the support frame

by

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  response to a patient body movement are benefits which are felt by all patients, but
those benefits 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



patient's novenent the upper body support frane presents no injury risk to
the patient. Preferably the lifting frank, of the invention permts the
fitting of a patient head and neck support neans to support the head of a
pati ent who does not have proper nuscul ar control of his other head and
neck. It could be very dangerous for a bqu and neck support to hold a
patient's head still while permtting novenent of the shoul ders and upper
torso, since that could place an undue stress on the neck vertebrae. It has
been found t t ' t : i d ent
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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.



15 the pivotal novenment of die associated 2-axis pivotal/rotary connector
relative to its suspension side bar, and a | ocking condition in which it
surrounds the pivotal connection portion of the pivotal/rotary connector
and prevents pivotal novenent. Conveniently the |ocking sleeves are lightly
hel d in each of the | ocking and | ock rel easing conditions by ball catches,
to elimnate the possibility of inadverfent 20 |owering of the | ocking

sl eeves over the pivotal/rotary connectors to their |ocking conditions.
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to a spreadépclag sRbve 10aldy slidubdd bl elidi Sisp@nibnadidebardiewedndldck ralepingt al
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t he ot her sididgpenifont $ide daf, and a locking condition in which it surrounds the pivotal
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



the first cantilever portions nounting patient underarm support el enents
for engaging beneath the arnpits of a patient, which underarm support

el enents carry side plates and side pads for engagi ng agai nst opposite
sides of a patient's ribcage so that the underarm support el enents and side
pads forma patient upper body support 2Qneans, the second cantil ever
portions having distal ends which are connected together by a link bar
assenbly and which detachably nount a patient Iovver body support means for
passi ng ben t Lsedyd n

t hat each Zesgé&sr&%?vggt akﬁgc?trgrnpd %?%ﬁ%%gen&mllgﬂge ect ??/teqey};ﬁ?%gﬁ% %lé' g%dto
cancel its pha\l/amalbetvmeﬂmvvergxlmbfme padentt sues and dved dypbeastabes pladebar ,

and to support.t assqciated cantil eyer side ar t an ual and
opposi te bal‘{%‘é‘gﬁg rPBM%ﬂ eﬁéyﬁﬁssé‘ﬁblaf Eﬂu&}’o"‘?q‘?e §61%Y‘5ﬁrd£| n?‘iﬂpé](}éﬁe%‘éraf‘? ons
when the patj gﬁﬂltat{agﬂ\ﬁfthgmnﬁﬁgﬁ%l& AR BB elbsied 6 BaRE G HRM: e SR dygecond

cantil ever tions Fi gure i's perspective view of a patient lifting
frame acgor dormgeltanom hedé¢sonbatt indrBAR-23008 7t he head/ neck support system or
the patient | ower body support neans displ ayed; Figure 2 is a

hori zontal section through the lifting frane taken along the axis of the

Slink bar asgenilixvéd @t fileKificnatic IEélQ;LHr@ 1rivTen!1§e Anheinbamaesht dghaidveafioone of
t he suspensi on nountings of Figure 2; Eure 2B is a vertical section taken

al ong t he | iaseorBinBlydlsprgyidss 2 aatigntdifiieg F@ng somppeingpect i ve vi ew of the
R AT MU S TR T N T R
Inventi ®m; an invalid hoist and at a lower end to a pivotal suspension mounting comprising a 2-
axis pivotal/rotary connector supporting a cantilever side bar assembly of the lifting
frame,
each cantilever side bar assembly having a first cantilever portion on one side of
its 2-axis pivotal/rotary connector 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 a patient, 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 form 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



Figure 3B is a vertical section through the suspension nounting of Figure
2A according to a second enbodi nent of the invention; Figure 4 is the sane
vertical section as Figure 3A but with the patient upper body support neans
(13, 15, 16) renoved; 15Figure 5Ais a front view of the first enbodi nent (of
Eli:ere 3A) illustrating how the side pg%s 16 are rotatable relative to the
boss element 5; Figure 5B is a front view of the second enbodi nent (of
Figure 3B) illustrating how the side pads 16 are fixed relative to the boss

element 5 a Vot i i i Sl ' to
t he downwar gﬁ F’g‘fecgtlso? rl}tlggggg%tg‘{ela‘g%n@al gﬁ\}gern P%?gfg] 58\?&*"5%?6%’% t%) Eléé g@%ﬁﬂs i ng
carriers 27;withagtirthe G¥nd/secdn sappord sgtahi antiehpatienph lawgabodyfsupesi imeant

upst andi ng gfstsp tient head and neck support and their attachment neans to
the side pl dt#4aYef gure 6B is a section simlar to that of Figure BA but

hon- sect onal EF ot or e o e R L e A e o %1 ough
one of the pdosktlmrafsefmbiyu® eSFighred;
Figure 2A is an enlarged detail of one of the suspension mountings of Figure 2;
Figure 2B is a vertical section taken along the line B-B of Figure 2A;
Figure 2C is a perspective view of the retaining pin of Figure 2B;
Figure 3A is a vertical section through the suspension mounting of Figure 2A
10  according to a first embodiment of the invention;
Figure 3B is a vertical section through the suspension mounting of Figure 2A
according to a second embodiment of the invention;
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 §;



Figure 8 is a perspective view of a head cushion support for a patient's
head which is a further conponent of the patient bead and neck support;

re 9 is an exploded front view of the lifting frane of Figure 1, the posts
of 30Figures 6 and 7 and the cushi on support of Figure 8; Figure 10 is a
perspective view simlar to that of Figure 1 but at a higher angle,
illustrating the connection of the head dnd neck support posts to the side
pad pl ates and the detachable nature of the side pads relative to the side

pad pl ates; i L0A | i i f n hel I.f si de

plate to be ﬁgggé ?(r)ljxgiat %?&gﬁ%{ %%%Flﬁégi{ \r{gteﬁé\% (;e I n’g\#tu gtdt Ei g%r e al'fg%’ is a

per specti ve iluawitiop the sottectiad of theblecad 2@d netk Buppeet pistetopthatseleqfadplgus e

10A; Figures 11 tao are schematic illustrati on(? of the interengagenent
c

bet ween t he andfthg ﬁaaqlwaégél_aave pf Bgrselepagdnirlaiivede fhentice padRidetat ed
schemati cal | pio@ge A qyﬁ?)@fsﬂe{tgfemie\%%fm W&b%%&zhﬂ)ﬁﬁﬁed éf)lhéé% hRtRsd fpe
6 10 e hea

patient in a prone posi ying face-up wt neck support system
attacheds Figtheest theiltustritéd iehlbodtmeatse t he patient lifted to a sitting

position, viewed m vari ous angl es. and 15F,gure, 15 illustrates_the
Dol one i 1 e 0 o e s o e s b PR e th el e pie o8 Fledre,ny

with the ki nﬁﬂsp,ti c locks of the lifting frane engaged; and the head/ neck
support systemdetached; Figure 15A illustrates the lifting position of
Figure 12, bKigufesrlkitaris grewichinmatic tithestrations of the interengagement between the

lifting frame of Figure 1 and a patient, illustrated schematically as a humanoid form,
10  of which:
Figure 11 illustrates the patient in a prone position lying face-up with the head/neck
support system attached;
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 a standing 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 frame 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;



patient being included in the Figure and showing a third embodi ment of the
i nvention, 20being a nodification of the lifting frane of either the first
or the second embodi ment as shown in the previous draw ngs, incorporating a
nmodi fied seat sling 28'; Figure 158 is a perspective view of one of the
universal joints 8 of Figure 15A 15C illustrates a nodification of
the lifting frame of Figure 15A. The séép'SIing of Figure 15A has been
anoved for reasons of clarity; 25Figure 16 is a perspcdive view of the

el ongat ed puysher enent for. passing,the, str e d

patient |yi #Sg'f'é?_cid Be? P?‘Fsﬁ?gvgrv beﬁ“éogg]s?i (?[P%rn()fgt?'g Sgﬁﬁ%nﬁg ?ﬁ%ﬁgggﬁec ng Qéa(gsat i ent
sitting and JeRg e shiRe kNBHcdmtieAkinnst, Wik iclowackf te two wahds; anbiigiendedl 7 i s

a perspective view of the top one of a pair of straps for draw ng the side

pads a?al Estto plhﬂs Oghdﬁ%elmfarqumé thepatisnt andarowes bosh sidg platesis sidg PadHer spect i ve

view of the tele uckl e of th [ 7. BEigure 19 is a side sectiona

view t hroug '_gﬁree% edds” Sc%YeeVlgvr@tfgt%?Oé‘géédo traEiegg’r es 17 and 20; Figure 20
is a perspedqtipwe Miiew fhn Vitey of thersugfention siderteps addpattbnavppry toldg sspmet pads

against the sides of the patient in use, being the lower of the two straps

and i nt endedtame pigurednprreadpyt flound the patient and around both side

glr]g;[ es & si Ciﬁg&’xaegsz'z, B3 W2 £ v ﬁleaplggféﬁ@&%dlaﬁg%@\y&n%ts%dmgd fd esliaptd ap
the patient lifting frame from the position of Figure 21 to a flat folded storage position
as shown in Figure 24;
10  Figure 25 is a perspective view of a storage case for storage and transportation of the
patient lifting frame of Figure 1; and
Figure 26 is a perspective view of a storage trolley for the patient lifting frame of

Figure 1, suitable for hospital use.

15  The principal elements of the patient lifting frame of Figure 1 are a pair of padded
suspension side bars, a patient upper body support 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.
Most 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.



S5Figure 21 is a plan view of the suspension side bars and patient upper
body support franme of Figure 1, spread out flat; Figures 22, 23 and 24 show
t he progressive folding novenents needed to collapse the patient lifting
frame fromthe position of Figure 21 to a flat fol ded storage position as
shown in Figure 24; Figure 25 is a perspffgive view of a storage case for
storage and transportation of the patient lifting frane of Figure and
Figure 26 is a perspective view of a storage trolley for e patient lifting
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t he patient rame o gure 1 are pair o ed suspension side
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means (not shown). The padding for both suspension side bars wl e made
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preferably a strong alloy in order to reduce the total weight as
much as possipotader bar bbolarand riglm de rirengeng rdacegpltashe spreater barl while Hifasg a

gl ass reinforced nylo ich be injection-nmoyl dable. The parts shown in
Figure 1, i fpi‘ﬁﬂt@ ﬁ#‘eﬁﬁa\t{\%t,ﬁe‘ﬂﬁr@xﬁéngyoﬁ’% By r?pﬁﬁcﬁﬁé{‘g’,en RESFYt er provi ding
strength without contributing excessive weight. 25The suspension side bars

each carry the reference nuneral 1, and each is provided at its upper end
with a suspehsi amnpetsinskside bami lviman beyubWamercsadd, ped at digdewrreendophesshds 3.

The shackd o COUMER! 0y b3l ARG ARRHm ik T ApLOE 80d o

and in use B . . . ed over posite pr eader  bar
carried1by aivotavkdrd ch@iettor 4Ahdsidaaeibotr 8¢ barsienttdy AB ratapdlyt covhedtbd

' nvention, i tieri?o?\ggwlil?bg (rigslél?i‘gec{ iinngereaggrl Xetaili{]la‘?e?.FiAgI%\r/gt plifl 6 connects together the
lower end of each suspension side bar 1 and a bifurcated upper end portion of its
associated two-axis pivotal/rotary connector 4A, providing a pivotal connection
therebetween along a first axis of the two-axis pivotal/rotary connector 4A. A sleeve

15 7 of a kinematic lock is provided around the lower end portion of each suspension
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



Al t hough the shackles 2 are illustrated in Figure 1 as being Li-Shaped
shackl es made ti-orn btnt plate, they may alternatively and preferably be
made fromflat wire braid, preferably coated with a snooth wear-resistant
coating such as a fabric or plastic or rubber coating, because they wl|
distribute the full |oad across |arger areas on each 5 spreader bar hook
and help to prevent damage to the spreader bar while lifting patients. The
brai ds thensel ves nay be easily replaced when necessary. The suspensi on

side bars | . tubul ar. or i n t. i
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along a §irst axis of the two-axis pivotal/rotary connector 4A. A sl eeve
15 7 of a kinematic_ lock is prfgt;r/‘i ded around the | ower en Jorti.o%.of each
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side bar 1 and the 2-axis pivotal/rotary connector 4A of its associated
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t hrough a | ifokwdsdendof greidtogs §.anthetainis ke wawersmomwempwgn-cér&ﬂfﬁ rod
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retracti on qfesédiednger. 10 further into the cylinder 11. The extension of the
rod relative to the cylinder is |ockable in. any desired position using a
spring-l oaded | ock button 11A Alternatively in a nodification (not
illustrated),.t i 3 S 9 ba a s seld rs tubul ar
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surrounds and cu and a uniformdianeter portion 11' which
surrounds anitfiaed biy ahs pinh@ bty bifsed ¢hierdfiomasA ipid 12D latksdogethdFitheicentesidng The

| guebe. ZheBbe. | i ER BV SeRg ok Seuuniry Feson irend WAk foss 5

whi ch passes,Jat&fidlihYortthe 8HGRaRd GpbemMpbirtisRbf AREPIVHaRrotdly RoRMRRRI4A BAJ T i ON
of the pivotal/rotary connector 4A "a patient upper body support connecting

nmenber 12A vbéked iplpesision 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 vertical bore in the pivotal/rotary connector 4A
25  and a radial 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



10 axially into a central bore in the boss 5 and a retaining shaft 12B

whi ch extends to the forward end of the boss 5 and retains the universal
joint 8 in position. A handle 12C is provided at the distal end of each
retai ning shaft 128, the use of which will be described l|ater, 15In a first
enbodi nent of the invention as iIIustratﬁp in Figurethe boss 5 is rotatably
i movabl e relative to the pivotal/rotary connector 4A but the connecting
menber 12A is rotatable relative to the boss 5. The axis of rotation

defines the secon Xi f - axi I ar {0 IS
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121) | ocks tdwgat hefkrtidak bernaeehilnef 2he bifuketed hippen portioheofr tht givitalgowhal |
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5 and the pivota y ‘connect o s the pin 12D securely in place
and prevent shdsndr asks thefefotier does Thve ipierfede2&ith patasion e the rtoss &l relative to rthe he
pi votal /rotary connector 4A é?\ and a radial bore in the boss 5, and
theref ore prRAVEIAYIOIATEEARNCGIRT 4t he boss 5 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

i 1l ustrated The fEngimme! Gifferdnke bbtwssn Bid first andese@md: ambaslimenss mall he dosstibed t he
pi vot al / r ot LY connector 4A. The axis of rotation defines the second axis
of the 2-axi'&%hivotal/rotary connector 4A, and is perpendicular to the axis
definedqpy the pin 6 but offset therefrom A pin 12D |ocks together the
boss 5, the - 13 - connecting nenber i2i and the retaining shaft 1213. A
second pi n 1D copaedinggneiobgns 221%(@1’@‘41@%1161%@%@ weHntings|fgr dpaif ppasicp¥RPSE ed
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to prevent im@s 8sseaft thdiatinpitd BE the putibR-1Esdhopsiesdior suppbrt teleendnod3 rhayabiel
therefore does not interfere with rotation_of the b,osz),S relative to
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enmbodi meat s é%'l]léd Q}e tﬁee"?e%f)éé?ﬁ/g Joﬁﬁ@éting]lgember 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



The connecting nenbers 12A provide rel easabl e nounti ngsa pair of patient
upper body support neans which include patient underarm support elenents 13
whi ch in use pass beneath the arnpits of the patient. Each underarm support
el enent 13 may be detached fromits nounting 12A by retraction of a
spring-biased retention pin 14 carried by, the respective connecting nenber
12A, as illustrated in Figure 4. The uhd%ﬁhrn1support el enents 13 may then
be replaced by differently sized underarm support elenents 13 to suit a
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that the weilghitedinotéraepaicingnirosided pera dqiyneaber hf heldvinwe dlisyal@ndtofi¢hesai d

20underarm support el enents 13 exerts an.anti-cl ociI%/vi se ment _on .t he pivot
uy

pins 6 as vitaikd apd meovableds an arcugtesrackhé i Higesqq versHigng P ¢s ifect ed
to. each of ihiReliRdonanm %W%Etfoﬁk}@@ﬂﬁi%%%nﬂ t Fighdle APURLL sl Ro GABRRI ST N0

arigid plate c to conformto the's e of the sides 250f a patient's
ri bcage. 5 Rertoxizdtion te ebeaimederhenttof¢hescmaeqingt reembds 424, eetyning sbifts] baphds 16

to be described in great detai], | ater.. The. unj | joints,8 h
end of the NG ABORHFPOES Litore Y ARISHAr SRUCER 3 0SBy Ao
pi vot al movesBRldiRintt@IICTHINREMASIBRNRYetmikied ANRe 38dRAKS Spportcdinddnty/e t o

the link bar assenbly 9 about the three nmutually perpendicular axes X, Y
and Z il ustiBaanddhein sideglates 15 antheidXpadsi K fefativhdo denlinkabarggsesntdy 9t hEhdoss 5

?rg\?e?r;nt he_ ' (iparl_nrérln%gr ?Ji] ?Hl(t)wsl g%vi S r;inlgle %?trrqo%teren%n{ for 'lzaioglu{h% s12c% pa-lcigem%inx Hal
10 suspension side bars 1 but prevents the whole unit from folding inside out and back to

front.

Pivotal movement is also permitted between the connecting members 12A and bosses
5 and the ends of the link bar assembly 9 about the axis Y as shown in Figures 1 and
15 2B, although that range of pivotal movement is limited to about + 15° of movement
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



around the X axis is limted to about 180" of novenent relative to each
boss 5, that |limted novenent being provided by a stop nenber 17 held by
the distal end of the boss 5 and novable in an arcuate track 18 in the
associ ated universal joint 8 as shown in Figures 2A and 2B, but for the
enbodi ment of Figure 3A there is no angujar 5 limtation to the novenent of
the connecting nenbers 12A retaining shafts 1213 and under arm support

el enents 13, about the axis of each boss 5, so that for that enbodi nent a

full 360" of ve .S permitt of...t he. underar r Len®yH s and
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2A, Freeglomgfi yipyeRRiply f the universal joints 8 about the Z axis is

through a full 360" of ‘novenment and is explained with reference to Figures
213 and 2C. The pivot pin 20, referred to i medi ately above, passes through

not the rod 10 .jtself, but. through.the end.ca ol of.I€ i i vot
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illustrated in perspective viewin Figure 2C. Ti is retained in its chordal
bore in the teser dakpba psyepnbly §abeutadl thige wteH RRERGYE A AXeessed central
portion 21D of the pin 2I1B so as to retain the pin 21B securely in
position. Both bosses 5, and all conponents directly connected to each, are
5 t her ef or e Retirinist @detagaimotoafigufer Bat wikhbouweeh thue aZadheil gigidlneo edagh outer

ci m | ar 2 ocnbschBYenoRe 56 AL G 3 ot bkl T Bor bgb Fre 3af end
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the cyli nder Ivot pin 20 at the rod 10 end passed through
the rod or tfieecoughing abd$hw figetfoadtack dort dage pHotOnernt. heprioetesded plunger 2he

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,



10l i nk bar assenbly 9. appreci ated fromthe above description that
the X, Y and Z axes do not necessarily intersect at a single point. In the
illustrated enbodinent the Y axis is offset fromthe point of intersection
of the X and Z axes as shown in Figure 1. 15 However each universal joint 8
and link bar assenbly 9 farns a conbinaghgp effective to permt pivotal
novenent of each of the cantil ever side r assenblies 4B relative to the
l'ink bar assenbly 9 about all three nutually perpendi cul ar axes. Referring
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carriers 27 SusPenSlo&r"é"%‘ﬂﬁ%f‘laE‘EP KOe1E Pi8S Boss 5 forwardly of the pivot pins
6, and {he upper body wei ght acts through the underarm support elements 13,
side plates 15 and side pads 16 10 which are supported by the connecting
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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



The rail .22 and slider 23 enables each carrier 27 to be adjusted to
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unconfortably
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



A further optional feature of Figure 15A, which also may with advant age be
30i ncorporated into the basic seat sling 28 of Figure 12, is an adjustable
| engt h back support strap 28E which is sewn onto the renmai nder of the seat
sling and which passes - |x- behind the patient slightly bel ow t he snal

of the patient's back in use, providing ﬁ%restraint to prevent a patient
from slipping backwards through the seat"STing. It has been found that
patient confort is enhanced by the use of the seat sling of 5 Figure |SA,

dth i t.h j h dj - d
1 dere 23 oeniiEsRa0FR b Sl @ L aERG ALLAL BRCH Bl £C 21

enbodi nent Q%stﬁiﬂ&b@reléﬂcapﬁtiehhﬁom&ilirxping%aa@@hraé fhelaugh tRSsaat slfriggures 1 to 15
al so enhances the appearance of the [i1fting frane. However if the visual
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have their heads supported during lifting froma prone position or when
bei ng | i ft ecaxishpivetable/iatasy tconmegtyobh ttd be dredbusdiustitdy alengethaderail odithe

control of their ks. Theref.ore an, optional .additjon t {.ent
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or that of RyguderdBRY the Falfrki golht begdvanld axieClf sepp@hbnsicn inhdunsihgat ed in
Figures 5A to 14. The head and neck support conprises a pair of resilient
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nmounti ng nenber 51 and securable in any of a nunber of different 30 axial
posi tions exXOBRRALE HyiSRETEIORyNeHFHIRT © ’-‘fclhlfﬁ’fFlaﬁég“r\fg‘fﬁ‘?f Fhrpegdiherbatpnce ¢he
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engagi ng an
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 5A 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



- 19 - anchorage nenber 51. A fast to the associated nmounting plate 15_ Wen
the bolt 54 is released the spring causes it to pass into a bore in the
anchorage nenber so as to anchor the tnounting nenber 51 firmy to the side
pl ate 15. The anmount by which the first post portion 52 extends above the

| evel of the side plate 15 can be adjustg? by ng a spring biased plunger 56
and noving the first post portion 52 axially in its bore 53 and then

rel easing the plunger so that it engages in an appropriate one of a nunber

of blind bor i i . i tip e} (

Figure 7). Acpsie e Dy o o S Rloddbmblitle RAZ 150 3heP e ol o308

portion 57 pielatel thy spfingrdidesdt toopisedntol 4 ddrepidpsthe paclidrage m2mbodds@asps i ng

58 surroundi ng the pivotal connection and cogpressed bet ween two shoglders
\

.59 and 60, BKBOTHE MWNHAS MsEber » b fimplyde thotids platesty. A ampngpyghighdhéed on
t he second (o Y1 L L eSS

spring 58 fg@%%8&$£§Pﬁﬁéﬁgeﬁ%ﬂﬁéﬁﬁﬁgﬂﬁgﬂ$ﬁéﬁg§8§ﬁﬁ‘g@gﬁsﬁ%érggﬁﬁ%%&?gy
assune a5co-liftingarspriagdiiased phingend 6 land meoviing gte fss pogp ottiomnSS2xialHoweiter 15
t he second post Bortiﬁn 57 is %gle to tilt fromside to side (but no
forwardly oro%earaAdNsy releasing e plungense that 4iengaess 1pAn APBFPPESIANE ¥is? a

resilient biggbd-BfHER bdrl€ 5P Bthed W iR Rt TRVPSL BoRdniN]s@NGRAEeFIe
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second post portions 57 are inserted into side pockets 61 of a head cushion
support 62 I 6h i.s sho S learly..in Eigure 8. . The head cushi on
support 62 Y\‘g{ ﬁ‘el %8%@@%E§%h pggtrﬁ Oﬁéﬁrgi%ﬁec%dgo?etr%ﬁoq§2é’l‘é§%\fhé neck
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position, and having on its rear facc 62B e] asti cated webbing 62C for
drawi ng t he @anedioniand gompzespesolpsbaieenonifo sharldersor? and e png formgd op ke Bstket s
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the first pastrwandly) cddaivs2toi the dotptusdse gottion 52 against a resilient bias. In use, the

posts 50 are both mounted on the anchorage members 51A 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 position, 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 buckle (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,



30 the correct height for the patient, and Mai the patient's head is placed
over the neck cushion 63 while the forehead strap 64 is tightened.
Thereafier the patient may be lifted in the normal manner, and any vi ol ent
nmovenent of the patient's shoulders, - 20 - caused for exanple by a
seizure or fit or by an affliction such _as Parkinson's disease, is

comuni cated by the posts 50 and. the cushion support 62 to the patient's
head which therefore noves in unison with the shoul der novenent,
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cour se ﬂ( s%?oszi s the l'ink bar assééelhrrbly asgshown in Figure I5A. 20Figure
15C shows sicopiperisei ot the hifiieg frime of Figure A S4ubst ¢arten 2 fsordle kreregeive ithar s 27

and nounting fra 27" -Fi.gure 15A t he, ancharages ,30 34'
and gui deof £198 1940280 Htg’ﬁlsﬁ?t mﬁ%g%’én stiba dis Uﬁﬁﬂé@dt"éﬂfﬁﬁéﬁf@ﬁ% g’f t he
si de pl at es Jdp th5a0 of hefirdkiae aés'éﬁ,b(ljfb 65 4 hecHoplodie §OMhaeths hehdlehrGiae

pl ates 15 are nore rounded in the design of Fi g1ure 15C than _in that of

Fi gure 15A. bEmémplyduishédatogetberyiossharten thedoreth of Sreclink/kar asveataly 8- (lhedodpl e

the st 9,33 | | i | . i 48l t ed
on bot 1T apup 8 et DERARRsihg SaRRc bR SRS rdeBe HEplden BT
in between tehgé’ge?dbﬂt.pFi%\dﬁmSG Bieoved tha pradletbr Lo BIF rapivied, the beértthshowfthd he

side plates 1 Finally Figure 15C shown an optional addition which is a
back, head @eustrstirn 36 tlm@gfol@@klpga@téhetgn%h%ﬁni@ the Jakibay agembynh PYH DI at e

whi ch can be Lti on i ' Fi sand the top strap
33, to pr oviuagggﬁoué%d?gkfrgﬁ%ﬁ%gpgkngg ﬁ%ﬁ@%&ﬁ?ﬁ%? ﬁg‘%ﬁ ent's back neck
and head during lifting. If desired, the plate 49 may

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 corners 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



be designed with a cushi oned head and neck support portion; or
alternatively it may be shaped and sized to support and protect only the
patent's back, with the head and neck support portion being omtted.
contact between the side pads 16 and the opposite sides of the patient's
ribcage is established by one or both of 1two systens. In all cases both
straps 29 & 33 are passed around the pa't% ent and around the side plates 15
and side pads 16. Those straps are illustrated in Figures 11 to 15. A | ower
strap 29 is,copnected.to r [ pl :

beni nd t he- peraed ko ERPREE RS EE Red y 80 SLARLP AR |
15 and connegtsdpddoaringidiet sapedroard prodet onlyt the phients badkgevithl tht deddbarikef or e
bei ng tightened by pulling an end of the strap against a conventi onal

fast ener. AdCElhSURPOFTAPTHA ql%f’@lﬁfé-so the side pads 16 and side plates 15
are drawn into tighter contact wwth the patient's ribcage. Excessive
tightening i s undesirable. An upper stra.p 33 passes only behind the

pati ent mnd Hisn aostactretwedn tht sidegagdp b6 iahé tlenaispobite sideshali thg psti@y spdwhgd oned
one on each of the side plates 15.. The straps are further illustrated in
Figures 17 t¥ e%tel?hshﬁ%%b'cfﬁles‘irr%h 25 typ Sﬁtﬁrﬁﬁ'eﬁlifhc‘@ﬁ?rl?‘gﬁgrﬁw g??é’hg% 8fe end
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pulling | oo , ough  a loose fabric sleeve 39, through the buckle 20
36 and back streps asedbrsttatzd choFigges eldtod05. EAclovet stiap 2thiheerngetedrig@saB5 and

40 conpri ses | oo end portiagn.41 which.can.be placed pver an associ ated
anchor age 3éf‘nfailFPr6$Fg§€Pn(S’Pﬁé'?ieé’ilgB&?hpﬁfe‘f]ﬂeé“ ‘f‘&lsp ﬁ%{ﬁ gbafg t%ﬁ%ugﬂ S ?u z‘ges 33
and 29 of Fixusmeldppdtitt dle Mdid 15 A8 cohRRRAAoeMdted dncdehgt3206:€ tifufitsabl e
for hooki ng over the anchorages 30, 32 and 34 of Figures 10, 12 and 13 in

whi ch a spristdg bbgeldd peforsydeingetiphicragc hy 2nlling paderth @fclhipt S pgpinhe

anchorage. The. anchgrages of, Figures. a8V i.Dd-
pl unger, andPFaiope af%&le%er'r é%satbggtégg o Jt%ﬁt}egg(gg&oﬁgl 53‘?%8%‘1? ﬁgsdgﬁgglg dgﬁ@s?ﬁfej sl ot
in the anchor@deavaantbhgstiéri Ednfes svitH thdpatidnt’apibedge. Miiseedshe sgitapngasy to

fit and yet secure against inadvertent rel ease_ fromthe anchorage, the ends
of straps 33ndedraply. fAp UpaE SK2PH 3t sty Peljad thyppatigpt anglyis aghozad atyis

Fi gures,z15 . f 0 i £ ends 41 and
11" e Show PRl LERBEEL S AR oind o B Sadt B e RS S ehown 1
Figure 20A. That end profile may be formed by wapping the strap end around
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portion 41A extenids $roemdsullifigdosp 88, thorughanlodderfabensbevedy. thivagh thébedkdh t he

sot in %] €9 Cztln(()lr batk tgoa’ se%(z)ﬁd %ch%{rag%%nﬂ /Y ]tigc% 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 Figures 15A and 15C have

no spring-loaded plunger, and the strap is retained in 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,



5 anchorage is secure. The bottom strap 29 as shown in Figure 20 is of
simlar construction except that the strap 29 is nuch | onger because the
strap in use extends conpletely around the patient. The conponent parts of
the bottomstrap 29 are therefore shown with the sane reference nuneral s as
those of the top strap of Figure 17, but with prines added. Figure 18 is a
perspective view of the buckle 36 of Fi g%?re 10 17 (or the buckle 36" of
Figure 20) and Figure 19 is a side sectional view of that buckle show ng

t he passage of the s rap |de e

bl ade 43. THE BV, 08881%%’% t %ogﬁ‘gh I:sappanﬁ eng& @Q%ﬁ%ﬂzé% ?’ggg c?%ss
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agai nst the sides of the patient. Wth the strap in tension the buckle is
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but flexible, such as a flat steel or reinforced industrial %rade | astics

bl ade opt i orba;le}p doatiegl thé phssage oW the istrap cowndr f sgide bait HA N apf t he

bl ade 45 is fo arro i ton I [ rest
of "t he bl add 58T Apd 4o b8 el B Gl ab fY Bl nogg%toe@lz@%‘?w%&ﬁ%ﬂee
stitched in paenteBbdf arﬁ@a@ﬂ@ééﬂm’rltﬁé §id8 PlabdsI 13Pand%idy pads 16 Biaginktatie sjdecket s
47 or 47" shown in Figures 17 and 20 are identical, but possibly the

clearest to afifhepatiensd Wish theastrap| indeasion g tacklene prlled d%‘&‘h(ﬁlatsbﬂ@eosf"alpr gure
20. The_ pock (of-1RY) S ite
ai des of 5t nand (5B ERS YOl 1Gbhe tpQ il A FoPP AR SrBQRARS | O,
so that the tbhsaelg tH&hzﬁﬂ[b b@lsw&ﬁﬁlytralssd ivileicle peldnsad thaprdssurt lofthetmmpa)hhhd: he
back of a patl ent lying flat, or behind_ the back of %ﬁSIttl ng pgtlﬁ The
patient doesbl ‘#ﬂ?t%l&%a @Wbéam@tﬁli‘&k?ryng pf thegstrap- pRace theestiap ris glagkenieAqtthi m or
her, and onc e ide of the patient, it

| can be pul tl?%{l?ﬁﬁgfl% anc or egﬁgﬁé%ﬂ?gbl %%%Ig?aﬁend 411. Consi der the
top strap 33 of Figure 17. Nor mally it would be passed behi nd the patient
fromright to left the | fra Fi .1, with the
pusher QadeT}lPSStﬁ%érgt éd I7“1‘\3'% Hét E‘BBR%F i’?ﬁ‘é}%{ "ﬁﬁé’ai“éﬂ‘t beﬁg &ﬁeéﬁﬂn%\éf Ca[nnée strap
as illustrat 15h§1d9&i HRNrapE"9, 89 S by bRdeddRbbsitioa Wal l
then there n?i%gmr&rilg?%%gird% n’?t![s{) mani pul at e t‘IQg pushellr%%lbl age ?15 EO fl(r)omthe
right, and itchimduthd patient’ QJEChd!eé@sahglsmppOpa&&nc mswmg:mﬁesgegomfanﬂhmhst rap

behind the patient fr he I e tmo nesses |ng ulling
| oop 38 and Lﬁﬂb‘?‘f‘}ﬂ&& eg?‘d Ofﬁgf‘%é‘?’r ed ‘fr @ UPROTt {i3mes h\t@en “Fhat ,
the free endndQurgis 1918354k %Bsﬁignédsbeﬂﬁﬁd/ théashtivhi Bo@e%ﬁ‘l pbokaed ishictlitAd and

t he tongue 46 of the pusher blade 45 is
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



passed first through the slit 48 and then into the pocket 47, so that both
ends of the 15 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 lie behind the patient's bath-.
To accommodate that for all patients, thgkftrap 33 is preferably tightened
fromthe front of the patient and not fromthe back as shown in Figure 12.
Al so the end of the strap 33 renmote fromthe buckle 36 is preferably

20pr ovi ded erle rnatiy r n to
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mai ntain that uniform contact of the side pads 16 agai nst the patient's
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i nvention as33 islpdstined @ethi dkeﬁif&t&@%hﬁ% aind tﬁé\ton};he 46 frhepssher blade 45he seat
sling 28 are held at opposite_sides of the boss t&yg the pin 12E ar}d t he
R

boss cannot Nestedtfarst Grerghythe st 45 angithest iaty thtpeeket &n s dias botends of the
15 strap 33 can be pushed together behind the patient, even from the left hand side of

Figure 1. It is desirable to have the strap 33 of a length such that the buckle does not
lie behind the patient’s back. To accommodate that for all patients, the 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 from 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 11a can be rotated through 90°, which is sufficient to release it from its



10 The side pads 16 and side plates 15 arc however freely rotatable
relative to the bosses 5, and can be drawn agai nst the sides of the patient
by the straps alone. It will be observed in Figure 5A that the carriers 27
remain horizontally at the sane | evel on opposite sides of the bosses 5
whereas the side plates 15 are swung iny@igly in adrection to grip

agai nst the sides of the patient. 15 in e second enbodi nent of the
invention, as illustrated in Figures 3B and 513, the bosses 5 and side

pl ates 15 arg: et r |1 e
relative to ?ﬁ%ﬂgpggﬁgpﬂ%ﬁkg@§ﬁ%§%ngg§g?%ifﬁ$%éﬁ%§%Pg§§&§1 5&8?q%gg§gteight
acti ng t hr oughertdfa mmdtier sf bhigd 28esas 1 Geeformed irethe rad 10 lo€ tleflorkebar msseedbes t he
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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



30 that the lifting .frame can be towered into position over a prone
patient fromthe spreader bar of an invalid hoist. The universal joints 8
enable the frane to be nmanipulated so that first one of the underarm
support elenments 13 of the patient upper - 26 - body support neans can be
pl aced underneath one of the patient's its, and then the other can be
pl aced beneath the other of the patient™% arnpits. The straps 29 and 33 are
then used to tighten the side pads against the patient's sides as

previously described. 5 |f. i i s .t i fted. :
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Figuresq$ to 10 is used in conjunction with such a lifting operation, so
that patients with spinal injuries can be transferred in the 20  prone

posi tion fr diigene 10&dndd 0Britusteate aprefered shppr dpiie sidsgdates bp aad sislg Pady t
t hr oughout t t,i ) lifti i L S:Af i t -k VI
to oo 1o BRERE oRu RE bl 2 RERR Shnt S HagFR8 ity ' BAA g DI
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with this |i¥direegonpevands she peleat ribsagsrinwseo Brsawseiof the quivatue op s %ﬁ?ﬁ' s
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30 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 top
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



- 27 - franme can be lowered into position over a prone patient fromthe
spreader bar of an invalid hoist. As before, the universal joints 8 enable
the frame to be mani pulated so that first one of the underarm support

el ements 1%, side plates 15 and side pads 16 of the patient upper body
support neans can be pl aced underneath pgg_of the patient's arnpits, and
then the other can be placed beneath the“other of the patient's arnpits (or
both together). The straps 29 and $3 are then tightened as previously
descri bed. =L 0-sitii = [ b1l oper @Ly on,
the seat sl | AZuBhaRSicafs Shi b BitcPL uRIGRGN! BaebE R et | Ml R B
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benefit to the wal ki ng

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



15 exercises by conbining the novenent of the patient's legs with the
natural flexure of the rest of the patient's upper body as with natural and
unassi sted wal ki ng. Although not illustrated, a |later stage of walking
therapy can involve fitting the support franme to the patient's upper body
back to front, so that the link bar assenppbly 9 lies behind the patient and
the side bars | are out of reach of the patient's hands. This forces the
20 patient to walk without holding on to the side bars 1. O course, in
this reverse 0si ti h [ . ' t , he
ki nematic | o@?@e %r;sPQE%&%g%grgéggg%og?@%rﬁ #‘%\%éﬁ‘? e%?\@%i%%?%ﬁ%%\%ﬁ@ﬁ# of
t he canti | evigvalid Ktstbaks BsRMtHeyuniaossl jainis Spdndble the frafhe teobe manipuldted so
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ri ght hand suspension side bar 1 fromthe position shown jn Fi g(lilre 25% to
the positi orbysorsuend of the gantdeversidalpar ansemile ABrand; ks epher loxsr Bpdyyereht st

| ocki ng,t he i i n i i tat4ng the
i gnt ndnd s RETBY i dBE R B aRHERERRA: BiRPRATS, MBI AR, ¢
15 to the posintileoar sbobar agsembhusdteu? s fivotspif @l chusey tho\patremts wsightitbeberor e
easy. The fol ding operation can be, conpl et ed,b% Ii_wgri gg t.he l.eft tha d
suspensi on stigiEbpigd with ‘_Eﬂ“@]n%n RROSi e AoFtents Rringanmicd 14 Ao iy efayn G LFﬁgér
body frame cgnypb Qﬁﬂt'l@@ﬁ" dide B& RAGKEHeS M8, SR AHRCEan Men brlaRBS RGIMEERE ON.
The lifting frane 01J the 1nvention may be provided wth a cl eaning system

for the strdpsst, afd timngthatpssiag ¢owarde thef sitiingqusitione piogres§ivelyithore of the
internally reinforce

oL MLy, L orced PLastL G Sieet TRLeL L 22 SRS e PR Sul bl 0
sol ution ovelatikheisSuhdReE aBbuttthe psdt@Rss 6. The universal joints § 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.



Straps nade of fabric webbing may require specialist cleaning. A practical
detail which is very advantageous is that such straps can be systematically
coded, for exanple using bar codes or other means, so that when they are
removed for cleaning 25 they can be identified and returned to the sane
l[ifting fin with which they have previously been used. That is of value in
a hospital environnent when it is desiredto ensure that each set of straps
is, after cleaning, returned to the sane ward fromwhich it originates.

M ssing straps._can..thu i i fhed, e
sytematic cg%%%sai}%eh%s@?ﬁﬁeep 8{8 l@é‘é{)ghg ?gg@%yb?ﬁ%ﬁ%%gﬁﬁﬁég ﬁlonn@é&gnés& i
straps has 3ttiaggvsitadbecitidenthay \Ha@sv nbomusllaciongol bemheit nédke. eRiguef 11 hei r
recommended |ifetinme. For exanple a bar code on each strap may, be scanned

after each udewsrthepatiens head) apd negle RURPRYL Br PR, Sith, e paliget Sheadnbrii®r nay
informthe usgr I ali - - ' j ' haty. sanme
act of scanni ngly'fg E‘é‘yyg‘ggoggegg%ﬁg(%lfglﬂ?ognaglﬂéiIbgaﬂgfsqg}e![gﬁﬂ%g?é?lgg%g;ﬁgrtgiéng
honme to keepfoecheadstedp. where the sets of straps are at any one tine, so the
| oss of straps can nore easily be prevented. Preferably the straps are
stored together in groups of four (one top strap 33, one bottomstrap 29,
one seat sl 'Flgu&tlrSaﬁlo“é e e I?fﬁngrﬁ‘infér&nf&r@%ﬁ%g,as&ilﬁﬂg%,(ﬁ?@xﬁ}ﬂé'ril? 8)
and are preferably kept together Th a purpose-designed rack (not shown). so

that the comnplysivthesapty folowingaysamident. abdrethisgrercigatie ldoepatat lockeareiusedent
for cleaning, that nmay.be.in seal.ed and coded to e re that the

cl eaned set g“’(ﬂre‘fef}hf‘?t orna%’é’uﬁﬁ’g pﬂ%qtﬂ?fggq{yop‘{sﬁ]éﬁgﬁﬁg%laﬁ‘ferszsaéqugbvﬁr&lg ne
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deepest part of the foamis a . ) )
not illustrated, a later stage of walking therapy can involve fitting the support frame to

the patient’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



20 space 71 -for a nylon bag containing the folded straps 29 and 33. Al so
cut into the foamis a recess 72 for the patient | ower body seat sling 28.
Cut to a |l esser depth in the foamof the carrying ease 70 is a shaped
recess 73 which receives the fol ded upper body frame of Figure 24. To the
right of that recess 73 is a 25 rectan ar recess 74 for receiving the
two side pads 16 or a range of differeﬁ%ﬁi’sized side pads and their side
pl ates together with a bottle of disinfectant or a pack of disinfectant

and i par {1 E0A PREC b FREL B AR R aiFiof oB PR Ao B QREAh iRl "o

: h e
and in parti Colﬁ?g odam sl prior O use. odal um

hypochl ori t oings & FHe ladbet flatdondieioh afiFigurd 2 & ratredehtsalne dintit offhattanphef back
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not shown in Figure 25) be shaped tq pravide_ a clear | ocation fqr t head
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patients or between wards in a hospital ‘environment. The trolley 90 is
provi ded wi tthe tright femp sudpehsiok side1bardr fiohe theupseigi gwvahacKiguse 82 torthé ds 2

of the (Mna frame, so that it be suspended securely, o er, part
92 of the t rROSTHOD ShQEM ok ieps %gg‘?{'hllcﬁ Iﬂ%‘ffe‘beélg Pt g}‘@? regﬂe‘%/By q-lf%rﬁgkﬁﬁgfgééh he
kinemat k¢ | QGKerShtREWEIS o (NI CHsPRANGH Bide bRO ahtl 25M1iA tHelrSehs UPRDSite badksmPL, to
provide a slightly greater rigidity of the frame during the hangi ng

oper ati on (auppetiglmehtel3 anditsireoriatad side platg by tuthe positigy pleovasin Figwe 23usher

bar 45 or a jhu . of such pusher bars 45 . pQrt

hooks 91 anotﬂ]é}g %%rn&%veenheg smg(ie rélgres%aLeéX‘ gﬁlgttﬁ@nfér %@@9@5%% %A é%)tgﬁe of
use in a basjyclondringfthenEt md sispeiisicheids)bar 15tof it Ppabiciin afdiigas24st Thage
W thin wards when not required or for spare uynits. A cupqucr)ard 93 at fthe
bott om of t Heldedopp eypmro bedypfmeicant BicRogadlyaly Bisked {or. €orages Pleright | y

si zed) ?%de t%’?ﬁ&%ﬁ%ﬁ and side pads 16, and the cushion support 62 and neck
cushi on 63 e patient head and neck support system C eaning equi pnent
can also be stored in the cupboard 93, together with any other rel evant
materials required such 2Qas the systematic coding sgs{em r ef erre{j tﬁ
above. The lifting frame of the invention may be provided with a cleaning system tor 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 cleaning
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



- 32 - CLAIMS 1. Apatient lifting frane for use with an invalid hoist [|br
lifting and supporting an invalid patient, conprising a pair of
suspensi on side bars (1) each of which has an upper end portion and a | ower
end portion and each of which is provided at its upper end portion with a.

I i nkage (2,3) for connection to a spreaQﬁ% bar of the invalid hoist and at
its lower end portion with a suspension frounting (4); and
further conprising, attached or attachable to the pair of suspension

10 ti 4); . . ' f i
(13,15, 1"0) Sithing i oo Theb PP e of S BreFRC pRRE: RREK UARL holBRAT

(13) for pasgilage hergattbnd® laepRilbs opivhtkehdsdts enstrapndredat pay bnetimeasded
side plates (15,16), connected one to each of the underarm support elements
(13) of the thadossnf sipapercapgagreseasilvrbe prevensed. 1 dreferblhgtsi HEPagas ftored
opposite sides_ of .th ti ' 1 bc 2@ i r
body supporSgﬁ%ﬁﬁéﬁﬁggﬁgfgﬁ?hﬁg?ég d%% 33;8%%%“55%5%?%?%éﬁ?ﬁghﬁggéééﬁﬁf or
upper | ens aff ¢ros' pad deforctche stars € (st Pigure Bntndags preprabbi kupt oapethec tred

together by aaplllrlpgé(e-(tljeasirgngg Srgcrlr(b I(I}()t (slglz)évn)?osght erltat Eaecroimzp ectle Ith 1Isha%vé1ys available.
When each complete set is sent for cleaning, that may be in a sealed and coded bag to

ensure that the cleaned sets of four straps are returned to their required locations.

Legislation may require the lifting hoist to have an automatic counter which counts

10  the number of patients lifted by the hoist, as a means of ensuring proper regular
maintenance. The same technique can be used within the lifting frame of the

invention, with a small counter automatically counting the number of lifts between

safety checking or maintenance intervals. If a particular coded set of straps is

uniquely matched to a particular lifting frame, then that counter is also a means of

15 counting the number of times the straps have been used to lift patients.

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



each end of the link bar assenbly (9) is connected to an associ ated one of
t he suspensi on nmountings (4) through a universal joint (8), each universal
joint (8) and link bar assenbly (9) conbination being such as to permt

pi votal novenent of the associated suspension nmounting (4) relative to the
link bar assenmbly (9) about three 25nmutug] |y perpendicular axes (X Y, 2).
2. Apatient (Mnn frame according to clalim, wherein each suspension
nmounting (4) conprises a 2-axis pi votaltroconnector (4A) pivotally
connected to_t 3 Lat ed. ensi Qniside L) : a
cantil ever s?uégf%gasglﬁéélggé%b{)tsgl(gi%‘)sEr‘%ﬁ a%gltl)f ;?gc%&r)llﬁ(gé{' etgé Er %('%%(733’2ngxclhsmay

pi vot al / r ot a@ajthephnet shswh 4AFigusn2h)Weasheped fohygoyide hetdar lyppeon fodlatdeppor t
means (5, 16) are connected to the cantilever side bar assenblies (4B) and
each ext endscusBigpwEPRATO3-n cantil ever fromthe associated 2-axis

pivotal /rotary connector (4A), and the patient |ower body support neans
(28, 28') are connected to the cantilever side bar assenblies (4B) and each
ext ends §or vigigdiley26 shomand inhesled trotleynférhetoriss tei litiegl idamxifsthpimention and ar y

connector (4A), sQ as to ifmpart e and opposite, nonent bout .t he
pi vot al axfasfg%)fmqviﬁ%g 2.4y | ’éi%y%‘?tﬁ’reﬁn Egﬁ@%Pbpgtw(eﬁ%@WﬁseH‘u% hgsitabne i s
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according to claim2 wherein t ivotal connection between each 2-axis
pi vot al / r ot asugpasionediackleg oAbraidsl 2i efsthaslétiop drame, sostheh §i may dedwspraded 1) i s

rel easably | ockable to be hel d at fixed angle with each cantil L.Side
bar assenb y e ED tyehapar g s GO TR Frichadeoaf ek dane BRL S,
si de bang (1)enghSdhP KidnmaRietlodk §1bdveg 7iWIRiFEhaASEHRITRE REmE @nGlsaufp&t hvwblerodi n to

achi eve the rel easabl e L . . _
to provide a slightly greater rigidity of the frame during the hanging operation

(although they are shown as disengaged in Figure 26). The pusher bar 45 or a number
of such pusher bars 45 may be also supported on the hooks 91 and 94. Storage hooks
91 as seen on the trolley 90 may also be of use in a basic wall frame unit (not shown)
15 for quick and easy storage within wards when not required or for spare units. A
cupboard 93 at the bottom of the trolley 90 is provided to house any spare (i.e.
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.



| oekability of the pivotal connection between each 2-axis pivotallrotary
connector (4A) and its associ ated suspension side bar (1 ), there is
provided a sleeve (7) axially slidable on each suspension side bar (1)
between a |l ock releasing condition in which it is clear of the 2-axis
pivotal /rotary connector (4A) and a | ocking condition in which it
20surrounds the 2-axis pivotal/rotary cbkgéctor QA) and prevents pivota
novenent between the 2-axis pivotal/rotary connector (4A) and its

suspensi on sgﬂgﬁﬁg (1). 5 Apatient lifting frame according to any of
clainms 2 to rein the patient | ower body support neans (28, 28')
conprises a seat sling (28, 28') for supporting the 25patient’'s upper

t hi ghs or buttocks. 6.A patient lifting frame according to claimb5, wherein
outer ends of. t heAquiientslifting flaps, fopgsq watheangnyalichkqisttfor HifmecandtSUPBIERE si de

bar assenbll%fﬁ%ﬁ§¥9%ﬂgﬁ%ax §g§% sling carriers (27, 27" ,27A) nounted

forwardly of the respective 2- 30aX|s pivotal/rotary

connect o6s (4A) anfail af ﬁrspéds)brmﬂde/@errdm eaéh bhehichhas yh appes end pérkien and a
cantil ever sjde bar assenblies é;ﬁlent I|ft%@g franme aﬁfordlng

to claime6, WHEF&NA I@aw %datea%h Pﬁgvle%h ﬂﬁ B’fOV( )ati s HeRfRteel RARtian gih a( 22)
fast to the lgﬁfdgg rg 20 gir%gﬂﬁécltl NS a%#%@d&q;ar gp rmlféﬁd(lﬂ)@t a0 dt {t$1dWM¥RG e

forwardly an y on t to vary t e canti | ever
portion with a suspension mountlng 4);

and further comprising, attached or attachable to the pair of suspension
10  mountings (4):

a pair of patient upper body support means (13,15,16) which together
comprise a pair of underarm support elements (13) for passing beneath the armpits of
the patient and a pair of padded side plates (15,16), connected one to each of the
underarm support elements (13) of the patient upper body support means, for

15  engaging against opposite sides of the patient’s ribcage; and

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
);

20 characterized in that:

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) and
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

25  mutually perpendicular axes (X, Y, Z).

2. A patient lifting frame according to claim 1, wherein each suspension
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)



moment which during titling is applied by the patient's | ower body wei ght
on the cantilever side bar assenblies (4B). 8. A patient lifting frane
according to claim®6, wherein a central portion of the seat sling (28) is
supported by a strap (28C) which attaches to a seat sling carrier ")
suspended froma central portion of thed*gnk bar asenbly (9). 10 9. A
patient lifting franme according to any of"clains 5 to 8, wherein an

adj ust abl e 1 ength back support strap (28E) is sewn onto the scat sling, to

pass behind the patient'.s back.in use rovidin i t a
patient fromsli pﬁ&dr’(_@wﬁ%{gl%ﬁa? ?“fWPSBS%‘PX %ué’pgrég?e agf K%SH%E%E © g&lﬁ%tﬁgﬁ
lifting frarge aafidswdt side ber ABMBIERYEE) Agl €lchieMendh@heididlylie chitiéved ffom
assenbly (9) is adjustable in length and can be easily |ocked at different

|( g?gt h adj usherswsosiatesl Zaaxjs oivoteliretas conpreteie 6% Hadt ths patlcpbAQXer Poiht s
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its aszogli ateach m@ﬁ@sfm?flﬂgjdrligi %t{lék)er &mbgiengssrd)bi‘afadr @rdxiss iphedalfratainent
upper body support neans .15, 1 to be substituted t te f
di fferently OnEREEI4M).cxotas to pmpart gyl pp ﬁPl?Pqutg é‘h%nl U%Pésc%]?%‘FO ﬁ%@%@aﬁgs of"

preceding ¢l gt ModpLORHSPELR0Es (44) it AShOR! Tt £88 (R3parion

extendi ng from one ates e patient upper body
support nearl#tigd &ahs, 16), around the back of the patient to the other of
the side plates (15), and a second adjustable strap (29) extending from one
of the side plates (15) of the 30 patient upper body support neans

(13,15, 1§) . around Jfentoeikg Gfantd 8cRalihend chid 4 Wherah e ﬁi"vbﬁp cittiedBor( 31)
in the other of the side plates (15) and passing around the patient before
bei ng connedicaiten dagh Rraxis pivdtabmganyfconhectad @) pﬂndtltggasttgd suspension side

bar (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).

15 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
is clear of the 2-axis pivotal/rotary connector (4A) and a locking condition in which it
20 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
lower body support means (28, 28') comprises a seat sling (28, 28') for supporting the
25  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
sling carriers (27, 27',27A) mounted forwardly of the pivotal axes of the respective 2-
30 axis pivotal/rotary connectors (4A) and laterally outwardly of the rotary axes of the

cantilever side bar assemblies (4B).



- 35 - both the straps being effective when tightened to draw the
padded side plates (15,16) in against the opposite sides of the patient's
ribcage, 13. A patient lifting frame according to claim 12, further
conprising a pusher bar (45) of a thin rigid but flexible material having
one end (46) fooned to engage a pocket (47,471) in an end or ends of the
strap or straps (29,33), to push the str%b or straps (29,33) behind the
back of a sitting patient or beneath the back of a patient lying in a prone

face-up condj tion at nt lligmgt ehertr%% dilg% td Qﬁlrﬁ@%ﬂﬁelﬁ Q?c}?géa@@h R cAHEpPS

(29,33) to the sﬁa date tenin or straps, the

engagenment qb7if3 héent&neh o 44) (2) fisheo ﬂuSdsﬁfclabai ca(rﬁt&)vebadagalr asbﬁalsl&t(hB) from
t he pocket (47,47') of the associated strap (29,3 reversal of _the
direction ofanﬁnvemembl@ffowédlpmﬁeteawrdl(mq thatlf&ll 0&2 &2 ivent the santilyet r ame

according tq, d
ook suppor (" ORORERR PR AL s aHGEDy SRR Vot PR PR igle B BT,
pl ate (48) fantiichacdidd ot abeinktien(4B)e 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 heady cushy uéﬁtﬁﬁﬂﬁ% g%) act:&rdu?gotot étﬁnb @C%hélfelnt ah@etﬁf’a‘l b8R{onSofftB&d

connect ed bet’ Ween stal two posts , a forehead strap
(64) connectsedt dmgo@:s )tllstesumubddu.shlstrap iZl%@)OWhICbGazl)aclﬁﬁtsrtOta méhnglga@@r 0SS

t he patient f.orehe 0 stab ze t he on of .the patient's head on
t he head cus@?éﬁ“&?ﬂgﬁﬂ' OIElbaz‘jen IWB%@FBH%%H?Wb@P'aﬁE according to

claim 149 wherein when the patient head and neck support neans conprises a
pair of resilient upstanding posts (50), each resilient upstandi ng post
(50) conprisds a Mamntrh@m@fmec a¢®1dingéq @I@f’@ﬂﬂ gims SciarSapherciroan austable

assocl at ed riDﬁBé}htlfa%E( Slﬁ% S (1 d)’2§}3?1p§) SEwR % +ctﬂe (sggt) Slﬁll ' %ilyags 'b@hlﬁ? hpse

(53) of the SEXUrED

posi tions 3GasheNdatlg iRyusd fireviey anesmdiat fié q;fetéme armaﬁemngomemqymg 51),
a second portion (57) attached to a distal end of the first portion (52),
and resi | i erhackeands thrgpeisthesent shegni tting the second portion (57) to tilt
from S|q§ to side relative to the first portion

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 length

adjustments to vary the distance between the two universal joints (8).

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

(13,15,16) to be substituted to compensate for differently sized patients.

25 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
patient upper body support means (13,15,16), around the back of the patient to the
other of the side plates (15), and
a second adjustable strap (29) extending from one of the side plates (15) of the
30  patient upper body support means (13,15,16), around the back of the patient and
through a strap guide (31) in the other of the side plates (15) and passing around the

patient before being connectable to the said one of the side plates (15),



- 36 - (52) against a resilient bias, to maintain the two second portions
(57mutually parallel in use.

-35-

both the straps being effective when tightened to draw the padded side plates
(15,16) in against the opposite sides of the patient’s ribcage.

13. A patient lifting frame according to claim 12, further comprising a pusher bar

5  (45) of a thin rigid but flexible material having one end (46) formed to engage a
pocket (47,47 in an end or ends of the strap or straps (29,33), to push the strap or
straps (29,33) behind the back of a sitting patient or beneath the back of a patient

lying in a prone face-up condition prior to attachment of the ends of the strap or straps
(29,33) to the side plates (15) and tightening of the strap or straps, the engagement of

10 the end (46) of the pusher bar (45) being releasable from the pocket (47,47/) of the
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
15  patient head and neck support means comprising either
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
20  the back of the patient’s head connected between distal ends of the two posts (50), and
a forehead strap (64) connected across the head cushion support (62) for tightening
across the patient’s forehead to stabilize the position of the patient’s head on the head

cushion support (62).

25 15. A patient lifting frame according to claim 14, wherein when the patient head
and neck support means comprises a pair of resilient upstanding posts (50), each
resilient 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

30 extending by different amounts from the mounting member (51), a second portion
(57) attached to a distal end of the first portion (52), and resilient means (58,59,60)

permitting the second portion (57) to tilt from side to side relative to the first portion



-36 -

(52) against a resilient bias, to maintain the two second portions (57) mutually parallel

in use.



