WO 03/ 014001 PCT/ AUO2/ 01073 1 Lifting and Transporting Device FIELD OF
THE | NVENTI ON The present invention relates to a lifting and transporting
devi ce. TWe odevioee of the invention is useful for |iftingcamdiooouni7ag,
anongst other itens, a bed or a trolley. 5 BACKGROUND OF THE | NVENTI ON
Wil st a variety of lifting devices aré‘knomn there are no devices of which
the inventor is aware that are specifically adapted for lifting and noving
hospital beds. Neverthel esg ﬁméaﬂaﬁﬁé Hm tddVRet here is a need to nove
around hospital beds and, Rer mor e for hospltal enpl oyees to do so in a
safe manner that both protects their 10 health the safety of their

co- wor kegg o FHEANERITESKS the bed itsel f which is generally a valuable
item Simlar conents apply in relation to the novenent of conplex and

heavy chairs of the type that are used in hospitals. SUMVARY OF THE

| NVENTI Gl breeerﬁt%enu@c FeMtEd foth ifind B@d tréNs%i&:PtlrgrUetvf&@r Thd GevisdfitAed a |ifting
devi ce characteri sed -a base frane said franme havi ng assom at ed

drive neR¥entionds ysehyl; f?lé'ftéﬂgrﬁ’@dﬁﬂ\é'&@ énengskother itamss gbedi aditliey-o t he frane
said lifting armbeing pivotally novable with respect to the frame and

bei ng no ' condition and an extended lifting

condi io%?ggﬁﬁQﬁhggﬁﬂ?fhﬁbﬁgggﬁ&ﬂqIocated at a free end of said lifting
arm said lifting cradle bei ng 20 novabl e between open and engaged

positio LN a red, form of nvention t.h n . the ing armis
PR°t he iR B e e o sh s b8 deviess f e e dmients Phat 't he
devi ce nigiantase maaadecamepmodlwlaelaaledtf@r Ilﬁmg arslaolieg hospitaMsedar ticles froma
position,clo gev ce

| ose, to .a gr.ou tlon is thus
DUt abl NPT ST HRY B AT BN SEs 2 hoeR TN AGHn Brenie BeRA g 25 a1 s
for _1iftiungemuorp éedrspittDepldydHdlddPSalinALRR¢é B8 that both protects their
10 health, the safety of their co-workers and also protects the bed itself which is generally
a valuable item. Similar comments apply in relation to the movement of complex and

heavy chairs of the type that are used in hospitals.

SUMMARY OF THE INVENTION

Therefore, accordincj to the invention there is provided a lifting device characterised by
15 -a base frame said frame having associated drive means;

-a lifting arm connected at a first end thereof to the frame said lifting arm being pivotally
movable with respect to the frame and being movable between a withdrawn condition
and an extended lifting condition; and

- a lifting cradle located at a free end of said lifting arm, said lifting cradle being
20  movable between open and engaged positions.

In a preferred form of the invention the when the lifting arm is in the withdrawn condition
the arm is secured within the frame so that the device maintain a low profile as to be
useable to move articles from a position close to a ground surface. The device of the
invention is thus suitable for manoeuvring below relatively low horizontal edges and

25  rails for lifting purposes.



2 Preferably, a hydraulically or electrically power driven actuator is used
for effecting novenent of the lifting arm between the w t hdrawn and

ext ended wondiot40ons. Thus, the operator is relieved of tReTHamdot1003
manual |y effect a lifting action - whi may be Dbeneficial in the case
wher e heavy or eated lifting operati'ons are to be undertaken. 5 However,
it is toP rawraag dadigalyhertelediricaily, pewer diiveragtuatos és ureddabeftactiag i n f or ns

where a B{tALA Y w&@&xﬁs@éémﬁew drngﬁa(ﬁ& ﬁo%d‘%%ﬁgnuoxl\\@r‘ﬂw i@feerab' y

still the novenent o arm etvveen rawn con on and
t he ext ePresafor isfreligygd ebingineedro mualtyeefie@t/@hf@ng agfonttihich mayihg cradl e

bet ween §he |C|Qﬂﬁ%éif% %’%g%ﬁga\@oo?'rééé%@ﬁlﬂﬁﬁ%ﬁergﬁﬂﬂ%% kAl YndtdREn t he

operation o uat’or ting armi1s gradually
able3to 'I"‘PWQV&&,HUIStT%bﬁ appigaigted that the irivehéon may bb0|befemizbdnad infarmsgl e snoot h

oper at | e S4cHadeh) BHIBEA naGAUENKIAY o/aRFK ALiBY. can be  effected in an

arrangenent in whi ting ar ves only a pre-determ ned distance
and is stopped by fromfurther novenent by vertically applied pressure such

t hat actjsgr &Bfeﬁ‘élﬂy SfittHa hveinent &18Re FARG &M Béﬁ/\%@n% \Fvl?l‘?drﬁ\yvﬁ%ﬁdlﬁdﬁd wher eby

the cradle 15 has at |east a portion thereof adapted to rotate 1 n response

t o movendiftthefexiended lifting eonditianandibe awyemeripidoe lifting cwdle katveen then a
conveni eé}ienfé?fdr@rfgﬁgécﬁ@oél%%b% sefertialiy hﬁ&r%%béaﬁﬁf&% QRydy both a

| i near actuat or I N an opposing direction by blrasing neans that serve
to rﬂ@der%ﬁt‘éat?héné@ﬁ NV@M the liftingsarmuistaiedusly ablepe it apdBien, enghge theaariicle ncl udes

bot h posityeqiielsh %%Iessnﬁ%f%s&aamrgm d %Tlﬂﬁé& géfﬁg;lnna op%ﬁﬁ%ﬂfcen BB ar ticle

to be lifted and drive wheel s associ at ed sald drive neans.
conveni edftectastin aprperaggementia Mhichdhe lifpe pap arpvey onle RIPWietarminedot or s coupl ed

to redugikthREe SRRk SREHERA b BRT RfthBYmEeREnaH w%ﬁ.céwla&gmseme%%ﬁr I es

thereby elimnating the need to have any mai ns power supplied

devi ce dbaf ?@'Oﬁﬁéma}‘%{?mr '?Q‘GDE’SMWPFQQ\PWGMN RIEsbWinReby e eradiad ot her
obj et s, hdsaleHse 8 poridof 1REPUENURIRY 18 FothidGn PEHRRES td lﬂa\%?ﬁérﬁ'&fWel gtd&%oo di ment

apparent fromthe follow ng detailed description of a preferre
in to thereby complete the opération.

In a convenient form of the invention the lifting arm is acted on by both a linear actuator
and, in an opposing direction by biasing means that serve to moderate the action of the
actuator

20  Preferably, the frame includes both positioning wheels mounted thereon for positioning
beneath an article to be lifted and drive wheels associated with said drive means.

It is convenient that the drive means are operated by two electric motors coupled to
reduction gear boxes powered by one or more rechargeable batteries thereby
eliminating the need to have any mains power supplied to the device during operation.

25 DESCRIPTION OF DRAWINGS

The above and other objects, features, and advantages of the present invention will be
apparent from the following detailed description of a preferred embodiment in
conjunction with the accompanying drawings. In the drawings:

Figure 1 illustrates in perspective view a lifting device in accordance with the
30 present invention;



conjunction with the acconpanying drawings. In the drawings: Figure 1
illustrates in perspective view a lifting device in accordance with the 30
present iwoeabiwmnt WO 03/ 014001 PCT/ AU02/ 01073 3 Fi gure 2CriAwgnrEses an
upper perspective view of the lifting vice of figure 1; Figure 3 shows a
side view of the lifting device of figure 1 in a |owered position;, Figure
4 shows a si deigviecdilldstraieman uppar pgrapectiveeiey of thg liftieg devige of figureilal |y rai sed
position; and 5 Figure 4 shows a side view of the lifting device of figure
1 engaging a horizontal bar of a bed. DESCRI PTI ON OF THE PREFERRED

EVBODI MENT | nFighie SeHRYE drEide view qidhe Eiingidevice ofdiggrenhima lowerestrpsitiont er 10

i ncludes a frame 12 on which are nounted forward and rearward wheels 14
and 16 respectively. The frame 12 10 is of sufficient width to pass

bet ween the c 'EHré’r‘Y $RAYS Bpidg viewr]itiae (iffing Aeviessplifigsre hivea padialralsed 12 i s
constructed opoditfohegnd nt er connected portions, namely a front section

I ncl udi ng a housing 18, internediate franme section 20 and a rearward
portion of the frame 12 in the formof a rearward extension formed by

pl at&s 22. Theigheussiigvsldsitiasietof upgpEting Géviceedidlgusd 1 bagagiidahosidntalj ust
bel ow t he | evel ? 15 forward wheels 14. The forward wheels 14 are

f .the
drive wheel s XH® 3Ibseg'serve to locate the frame 12 beneath a bed to be
lifted. The forward wheels 14 are powered by drive neans in the form of

two not o -t i sing 18 between the drive
wheel s 1@ES$E‘2‘%@§$§EMJﬁé%FgR%bglngﬁvgﬁﬁll ocated bel ow the frane 12.
| medi ately to the rear of the forward housing is the internediate frane
section i | ate f S ' . Sj | v narrower
i at e SeAdF e EHEREREY B e Lo fd M iBit g B P efannel i
whi ch i swBigppte mednted forweet aratteaatayd whéels 1Hrendald nespentivélyl. iThe fremeri@d at
eit Si ; Sl 0 L ator 24 is
freelly r'é%ﬁ?%@?‘éﬁg’g%ﬁg Pﬁé@%&ﬁlgéé g%)ey ccm?&négs 5f aDélpnale %\ﬁdth h-ggﬁta?ﬁédj.

The frame 12 is constructed of three interconnected portions, namely a front section

including a housing 18, intermediate frame section 20 and a rearward portion of the

frame 12 in the form of a rearward extension formed by plates 22.

The housing 18 has an uppermost level surface that sits just below the level of the

15 forward wheels 14. The forward wheels 14 are drive wheels and also serve to locate
the frame 12 beneath a bed to be lifted. The forward wheels 14 are powered by drive
means in the form of two motors (not shown) located within the housing 18 between the
drive wheels 14. The rearward wheels 16 are castor located below the frame 12.

Immediately to the rear of the forward housing is the intermediate frame section 20.

20  The intermediate frame section 20 is considerably narrower in width than the housing
18 and the side plates 22 define a channel in which is supported a linear actuator 24.
The actuator 24 is secured at either side to the side plates 22 by means of pins 26.
The actuator 24 is freely rotatable about the pins 26.

It can be seen from the drawings that the frame 12 forms a relatively low rise open

25  platform that is suited to be positioned below any horizontal cross members on beds
and other equipment without producing any mechanical interference with the
equipment. Further, the rear of the housing 18 has angled and cut out portions that
allow the platform and actuator to attain its lowest position.



It can be seen fromthe drawings that the frane 12 forns a relatively | ow
rise open 25 platformthat is suited to be positioned bel ow any hori zont al
cross nerwerg/oonobeds and ot her equi pnent wi t hout produciPog/Adng/omsshani cal
interference with the equipnment. Further, the rear of the housing 18 has
angl ed and cut out portions that allow t he pl atform and actuator to attain
i ts | oneBehipdihetactmmionad ie Hieoreaonrd pornpmbmecfmmmtBemrﬁdoftaféawr@at or 24

Ie>s<t teggl (r)%a% rﬂofﬁﬁ% glf[aie?és% %th%ﬂf@ rﬁ%g{]%nf a ﬁqléfprlr% Zémﬁh rT aﬂ? or m 28 ext ends

Lhe ful | wich ofithe GAMBH@ anceingludss wﬂjwauﬁo'tmt@etsem@lmte sndoosiiRna ar ve {0
| ocate aRqRRfed fsé’ e?eo‘?ta'fhe ikt gﬁé’é 32 :‘o‘\?@ef?%mkeabtﬁQ rﬁg)ota_rjg%ne%té eries 32

prow de power to notors and are rec atteries thereby
el i midnat ren@ergn@ble.betﬂerte@ thereby atnpmﬁmw@eps-@wéto RayeANyaaRing powersugeNadce duri ng

operatl%th%BgVIéeeéng%; ﬁﬁ@ﬁ!s 16 are positioned beneath the platform 28.

As seen I gure e 34 is positioned at the rear of the frane 12.
The handle 34 is pivotally connected to the frane 12 and, furthernore

i ncl udesTieORiahRAra WHaelseierk pakitidibeainant bRititRh 8B, and the actuator 24. A
control unit 36 is located at the top of the handle 34. The control unit

I's operatively connected to both the notors and the actuator 24. The

control Nobkéer3f flghteO;_WSa Hedlle/ay |ks®|@lsnﬁor$é2ﬂﬁdh§ fuak bpﬂheffl‘afné 1. /e BaAdlg 34backwar d
novenent, of the ackward npvenent is instigated

evi ce, 10, Forvvardr@mgm?1
t hrough S@Metallggonpreted i9thg rang 123 RENQJBNCHIsE cPBIrYs HipreiRdaievi ce

quicl) y bperae tﬂén@tﬂ?ra%ﬂﬁé/actﬁétepm ORicBn®SINinft 36 |éll6bét§d&t fheav@bl @Bl e for
purchase and an off the shelf item is readjl ted to suit the needs of

the pres@idieiéd, Hee capiral Ut is cpgradively ﬁanrte&t%fe%aﬂht%emwﬁ@nﬂét% may be

i ncor por adi@stor D4 OThdorftRNLRIOSE Bivis foPERaBRI spakd BoftRd] forFomairsandg at ed
options such as a batter power &)Zuge to display the availability of power

f r om eachackyard @pyement|of gvicer 9= Fopyard aQ@bﬁg“"@éﬁﬁ meyergr{s fsioRPH gure 2 a
space i Sth%l,?mé%r Betana brake 40 alldvi the DpSrditoréd siop&héieew&éi@ﬁmptq dnhe
batteries an open space therebetween s defined bny }andl F?

15 emergency. Iectronlc control units are available for purchase ard an of the shelf item
is readily adapted to suit the needs of the present device. Variable speed indicators and
controllers may be incorporated into the control unit together with more sophisticated
options such as a battery power gauge to display the availability of power from each

battery included in the unit.

20  Ascan be seen from figure 2 a space is created between the batteries 32. On inside
edges of the batteries 32 an open space therebetween is defined by upstanding
brackets 42. The brackets 42 assist both in locating of the batteries 32 and as a point of
attachment for a lifting arm 44.

In the embodiment under consideration the lifting arm 44 takes the form of a pair of
25  vertically spaced bars 46 each pivotally attached to the brackets 42 at uppermost and
lowermost points 48 and 50 respectively. The lifting arm 44 extends forwardly over the
frame 12 and includes a lifting cradle 52 carried on the end of the arm 44. The cradle
52 is pivotally attached to each of the bars 46 at uppermost and lowermost pivot
connections 54 and 56 respectively. A pair of rear flanges 55 on the lifting cradle 52
30 serves as points of attachment for the bars 46 through pivot connections 54 and 56.

The bars 46, the portion of the brackets 42 between the uppermost and lowermost
lifting points 48 and 50, and the lifting cradle 52 together form a pivoting parallelogram



brackets 42. The brackets 42 assist both in locating of the batteries 32
and as a point of attachnment for a lifting arm44. In the enbodi nent under
consi der awpen/otdoel | i fting arm 44 takes the form of a pair Pofi/A@0wsstically
spaced bars 46 each pivotally attached<to the brackets 42 at uppernost and
| ower nost points 48 and 50 respectively. The lifting arm 44 extends

f or war dl arramgementibat may be mkved atbund dheicennegtion painta g8anddi0drapplowgred ed on

the end Ms.t&:ngaeéﬂavgk% yafeéﬁ@glraq eog?osh@nrysvs%@h '.m.qpr&gg%ﬁa g ¢gﬁﬂgh of the

bars 46 connecti O
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as POl ngaofibn 2 g%e%meépnnta*asgmftﬁeg&rto*ﬂfr%%}gmg%tha% P%@ita{n%rbﬁt 54 and

56. The ortiion of the brackets et ween ernost and
| oweSmosaut pbitions Hgt pldnwntr@ litipgeonedis 46 and éprwaks patipps aithe litiop @”BZMtt@Q@t her

forma ;H/b\ggrte!drég tlgﬁraa\ng B e 4R 8})1%99'%1"% % d&@%e?‘ fsuﬁac%r drapgenent

that ma e noved around e connect | rom | owered

posi ti onwusikgsi®own in figure 3 to a rai sed position as shown in figures 4
and 5. Further, as previously noted the actuator 24 is a w thdrawn
condition rests in the internediate section 20 of the frame 21. In

addi t i onThe liféng arar 44 hiaredrioia i ralged gositien bng sBUNGSR Ehg SINgEB iBor ti ons t hat

al I ow t m%cuefdtat e bﬁéé‘fﬂ tﬁF4@ar®Qﬂi wﬁai%fc{h@erakfenﬁ 186nk 'ikea wgt #tM9a dbiArd4 to be

| owered so crad I's generally level with an upper
sur fldce Gﬁloﬁﬂﬁéd OH@L%MWQ?VQQG offihe |¢W€ffthahé68fﬂf'ﬁdlﬁmlg§”ﬂi'l%ed into a rai sed
position by a spring 58. The spring 58 is secured at its base to the
rearward_portion of the platform 12 and is.a spnug fit in a collar 10 60

| ocat ed Bt liftieg eradierSiatiached torfbe fasward enge °ﬁ§‘edfft"19n%’m 4 ?‘?"ﬁgs"%?frﬁ 44. The
lifting M@Qh@le&%rﬁkéﬁ&cﬁ%@e&l‘é coliéet bR Yedeil eI KisiizBhtal &8sé ehibRBoRd B2 44

consi sts of a ed bracket adapted to collect and receive a

hor i zont2ad @railey 'ﬁ?ﬁh‘ﬁé’@qtﬁtﬁda-r@z“f“%ﬁf agle %t'ﬁ@Pe'? todhe reariok the davicg 101iRe

lifting tﬁ[@fﬂ)%s&@t |h%n9&§&nﬁmgttﬁ@mﬁ/@|ﬁfon%e bl*&)@s ﬁ@hhtfe? 62Gs inBicateBus To assi st
I n understandi ng the invention the cross nmenber [ ated 15

genekal Ige’]eﬁalﬂd'i' tj@:‘éﬁq ‘FWés\!V”\RP%"‘HWraV‘PrI efdhe ﬁm%wnsportwgs Pgﬁﬁ fjng portions of
t he bed.

The lower horizontal limb of the lifting cradle 52 is formed in two parts a front section 64
and a rear section 66. A hinge 68 connects the two sections 64, 66 and thus the front
section is able to pivot around the hinge 68 towards the rear section 64 as shown in
figure 5.

20  Positioned below the lifting arm 44 and lifting cradle 52 is the actuator 24. As previously
described the actuator 24 is secured in the frame 12 by means of rearward pins 26. It
can also be seen from the drawings that at its forward end the piston 70 of the actuator
24 is connected through attachment plate 72 to the underside of the front section 64 of
the lifting cradle 52.

25 At rest, the actuator 24 assumes a withdrawn position as shown in figure 3. In the
position shown in figure 3the actuator 24 is pulled into the intermediate frame section
20 of the frame 12. The lifting arm 44 is drawn downwardly against the action of the
spring 58. As the actuator is operated the piston 70 emerges the spring 58 acts against
the lifting arm 44 to thereby raise the level of the lifting arm 44 and lifting cradle 52

30 towards the horizontal cross member 62. The coil spring 58 serves to assist in
collecting the cross member 62 in the lifting cradle. As the position of the lifting cradle



The | ower horizontal linb of the lifting cradle 52 is fornmed in two parts a
front section 64 and a rear section 66. A hinge 68 connects the two

secti ons w0,03086t0end thus the front section is able to piwet/Anoond3t he

hi nge 68 towards the rear section 64 asgshown in figure 5. 20 Positioned
below the lifting arm44 and lifting cradle 52 is the actuator 24. As

pr evi ousisyaisge dxinpIserpstemben GRaanst bezkendsarg dharplavlifiad aftibeforeund angl 859 neans
of rear walighoRbB%orefovententcan al so be seen fromthe drawings that at its
forward end the piston 6 of the actuator 24 is connected through
attachnment plate 72 to the underside of the front section 64 of the

lifting akAHS BedPnotds, tﬁé dbﬁﬁﬁ/ardtﬂ?ésﬁ@é HRAriid b¥Ah8 SPIHEESS ModblaldiiA¥n position
as shown in figure 3. position shown'in figure 3the actuator 24 is

th
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actuator i s operated the piston 70 energes the sp acts atqal nst the
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serves to assist in collecting the cross menb hé Iifting cradle.
As the ptesPestde thsrrephpart ptine r'ifj'ne a4 fW@éVﬂY?W@ PEIYNADIPSITIE ™ 6 i s

rai sed t foédi'%éllffg%ﬁam@bﬁﬁt tﬁ%lr%ﬁg a'@?éh %doﬁérqlrﬁﬂ”'@frtﬁ@}ffnhg EFa%ﬂa s fnd he ground

and are support f or novenment. has been noted, the downward Fressure

exer &d e Risien £B ppwactsethraygb thy E@“ttﬂﬁ’ét'onmrthe WBU@ﬁ'@H{e - Beraupeihe ng arm

44. As t @smldrifcsfltmnfﬂﬁ@hﬂMws i")éb'dstﬁélfrbﬁt ;5‘6?1"6?\364 Mtﬁeﬁfhﬁ@@?é&“r‘éls%wh the cross
menber 62. The cross creates resi stance he [ifting action

count er bEAtaARE pIRYNEHke B'F‘Q@ |6ﬁ§h‘-b?c‘?m®'ﬁ°'69 ”ﬂ%'éeds‘ffPﬁﬁ@eﬁ@er @%us as the lifting
arm 44 attains the p05|t|on shown in figure 4, with the I|fti ng cradl e
slightly el evated respect .to the rear art of the lifting arm44
further tPa(}éher%f?r%%s‘iﬁ”s‘géﬁ%‘?@f@%%e PP serinded of e fting MRENagiSw 84 but
begi ns t sudcthatRe liftifg lcRats 52 isRaiffairicdan tHd 6pdih9po%ﬁ|6d|aﬁd5ﬁly ink@o t he pi ston
70 n%/v acts through the front portion 64 of the lb tln% adl e 52. Because
t he rotate into the’engaged position shown in tigure 5 when an object re |st|ngt e spring

action is encountered, that is by the exertion of downward pressure.

Operation of the device 10 is controlled through the control panel 36 on the handle 34.
The operator thus drives the device 10 to a position where the front wheels 14 are
positioned below a bed cross-member 62. The lifting device 10 is especially suitable

20  for moving devices having castor wheels at the opposite end to the lifted end of the bed
as is the case with most hospital beds. However, it is noted that the device 10 is also
suitable for operation with object having fixed axle wheels at the lifted end.

The low level frame12 is able to fit neatly below the cross member 62 and the actuator
24 activated. The lifting arm 44 rises under the combined influence of the spring 58

25 and actuator 24 as described and the lifting cradle 52 collects the bed cross member 62
therein. At the point where the lifting arm reaches the cross member 62 the piston
action then continues and, as described rotates the front part 64 of the cradle 46
around the hinge 68 to engage the cross member. The lifting device 10 how supports
the weight of the bed at one end and the bed can be moved by operation from the

30  control unit 36. The front wheels 14 principally take the load of the bed. Thus, the rear
castor wheels 16 are relatively free and can swivel allowing controlled movement of the
bed even in confined spaces. The two powered driven wheels are independently



position of the lifting arm44 is fixed the front portion 64 of the lifting
cradle is now rotated around the hinge 68 thus enbracing the bed cross

menber 62volos/ocan t her ef ore be seen that the influence of PCAAWRPOING 58 on
the lifting mechanismis such that theylifting cradle 52 is maintained in

the open position and only begins to 15 rotate into the enﬁgﬁed position
shown i nPPVEiEEdo sifapisteasing o fhecmaching and beyl eaebingfianngastac whegls atthe

encount epBgbsite Al df%ebb’eotéh?rﬁﬁ@?érhélﬁm@fwe@%’f’%é%eﬁr essure. Operation of the
device 10 is controlled through the control panel 36 on the handle 34. The
operator thus drives the device 10 to a position where the front wheels 14

are  posiThe fveftidiehayheenRRBcHs m%xaﬁ%le The eké%?lleggréiﬁé‘t' K&vehr,i S

espeC|aIké suitable 20 for nDV|ng devi ces havi ng cas wheel s at the
opposi t e 1&hetakEN aRMIN R SeeRe the iuenion in agy wgv tMedificaignsypidh nost

hospi § al vhgd®ns Hﬂﬂ@lﬁfentlbﬁ slich &OW&dd beﬁbpérﬁﬁt WevdigrdHadiesseé g suitabl e
for operation with object haV|n%lf|xe axl e wheels at the |[ifted end. The

| ow | eveleemaHir b‘?wftg'”é'i‘ﬁ £°aP§ o the INRIPY- bel ow t he cross nenber 62 and the
actuator 24 activated. The lifting arm 44 rises under the conbi ned

i nfluence of the spring 58 25 and actuator 24 as described and the lifting
cradle 52 collects the bed cross nenber 62 therein. At the point where the
lifting armreaches the cross nmenber 62 the piston action then continues
and, as described rotates the front part 64 of the cradle 46 around the

hi nge 68 to engage the cross nmenber. The lifting device 10 now supports

the weight of the bed at one end and the bed can be noved by operation from
the 30 control unit 36. The front wheels 14 principally take the | oad of
the bed. Thus, the rear castor wheels 16 are relatively free and can

swi vel allow ng controlled novenent of the bed even in confined spaces.
The two powered driven wheels are independently WO 03/014001 PCT/ AU02/ 01073
7 powered to effect steering of the machine and bed conbi nati on. Castor
wheel s at the opposite end of the bed carry the remaining wei ght of the
bed. The invention has been described by way of exanple. The exanples are
not, however, to be taken as |imting the scope of the invention in any
way. Mbodifications and



5 variations of the invention such as would be apparent to a skilled
addressee are deened to be within the scope of the invention. WO 03/014001
PCT/ AU02/WO®3814081 CLAIMS 1. A lifting device characterisedToaidiase
frame said frane having associated drivg neans; -a lifting arm connected at
a first end thereof to the frame said lifting arm 5 being pivotally
novable wth respect to the frame and being novable between a w thdrawn
condi tiorgclgqmsan extended lifting condition; and - a lifting cradle |ocated
at a free end of said lifting arm said lifting cradle being novable

bet ween open and engaged positions. 2 Alifting device according to claim
1, charact enj sedAbitingttRviceltBatdcidrisegbpr mis 10 in the w thdrawn condition
the armis secured within the frane so that tilgne, device maintain a | ow
profile as to bedRgsgffame 8“&6"\98’93%‘4”&3&09'?% dgve B§an¥ii on cl ose to a

ground surface 3-aifting &infgorfhri¢iceient adiesticht Migerbef 16 litvd fMarhe saidartmgtRm sed by an
electrically driven a used tin venent of the lifting

ct uat or for effe no
arm bat ween t he R%'”%Pt"ﬁifm&\m?"ah'a V@W@?ﬁf@ﬁ“&ﬁﬁ&?ﬁﬁcﬁ@ﬁ’eﬂquﬁ € ng devi ce
accordi ng to cl absmbenahsthaiedvit tsieittioh aint BatextemdeANAGROAdIRIN; ahdte |1 fting

arm bet ween the withdrawn, condition_and the extended |iftj. conditi on and
t he novenent of fﬁm'lnpfsfqdﬁ%%ﬁ?tﬁel alﬁ’@?\ﬁ@@ﬁ?ﬁ?’léﬁ'ﬁ'ﬁgﬁr'ﬁn%'é léﬁg%@'@&‘gposi tions
occur sequenti al bgingneREblchRNRE den@hdeh agéd paitng0 actuator. 5 A lifting
device according to claim1, characteri seg In that -a electrically driven

actuator is connected to the lifting cradle to effect a |ifting novenent
of the |iftRkng aAnifthetdesies acberdingtit diammn, catactaiseadydvhenahdiitihgamm is
10 in the withdrawn condition the arm is secured within the frame so that the

device maintain a low profile as to be useable to move articles from a
position close to a ground surface

3 A lifting device according to claim 1, characterised by an electrically driven
actuator used for effecting movement of the lifting arm between the
15 withdrawn and extended conditions.
4 A lifting device according to claim 1, characterised in that the movement of

the lifting arm between the withdrawn condition and the extended lifting

condition and the movement of the lifting cradie between the open and

engaged positions occur sequentially under the operation of a single
20 actuator.

5 A lifting device according to claim 1, characterised in that

-a electrically driven actuator is connected to the lifting cradle to effect a
lifting movement of the lifting arm between the withdrawn and extended
conditions

25 the lifting cradle having a hinged lowermost limb, said actuator being
connected to one section of said limb
- and wherein the lifting arm moves only a pre-determined distance and is
stopped by vertical pressure from further movement such action of the
actuator is then concentrated on the one section of said limb thereby

30 causing said one section of said limb to rotate about the hinge in response



25 the lifting cradle having a hinged | owernost |inb, said actuator being
connected to one section of said linb - and wherein the lifting arm noves
only a prwodewerwn ned di stance and is stopped by verti calPCpraa®sareg3from
further novenment such action of the acguator is then concentrated on the
one section of said linb thereby 30 cau5|ng said one section of said linb
to rotate about HBOVEMRIS of Hheras de tharehyanovensrid cradie frem 2noper i am t o
movenment of the gﬁ%@@g%bsm8hthereby move said cradle froman open to an
engaged position A Tifting device according to claimb5, characterised in
that the lifting arm takes the formof a pair of vertically spaced bars

each pivotagly aA‘IlﬁiﬁPQi@v@é a@cor'é_hné d Slhin®H thafactételin fHAE fehifttghe®inS
upstanding fromthe frame and whérein the |ifting arm extends forwardly

over the frame aigies keifagest & pair pf yarticayy é?%ﬂé’ar%ﬁﬁcﬁ RivetRlfy atikehechdt &f t he
arm ghe |iftingristad © RidtEndik BRicRbtsupstahainl B@nt fhe fl%%fé‘alﬂfwlﬁéfémbﬁé S, a

pair of rear flapnges on the I|ft|n§ cradl e serving a ints of attachrrent

for the bars thrBiRthaim e¥endierrely oner the dramepnd 'F?'P?@”BS\W@S cerddrding to

claim6, charactgirtie®en tHe dritpdf tﬁéﬂﬁrnlpaﬁéhftnﬁ%@radl@ﬂdémg)ﬁv&fallyl atached ket s
between the bars, the |ifting cradl e and he rear, fl anges

between the bar se8B it ParEoR ﬁ@'aofpre%ﬂm@wartm |‘fBP%§Ea€PﬁS%Y'P%ﬁ§8ﬁ'BWt t hat

nmay be noved ar ogfgiabheROBPBRidaPsthPRUgAtpivot ESMdcay®y. ed to rai sed _
positions. 15 8 Alifting device according to claim1, characterised in

that the lifting armis acted on by both an electric actuator and, in an

Oﬁpoaong di 1’ecE9 i ﬁﬂlftm?)devbb&&d:d’rﬂmgwaém’ﬁ badhaﬁéij‘té/r%etlﬁln g‘iad&feadaﬁ?s e action of
t he actuat or | accor n Cl.al m racteri se In
hat "the br asi noptiame! Rkt heRiSerba Bas. Dl brede Gha RS b ai 4
lifting arm 20 the réar fidngbs Betil@eh & 161S Qigéttg férth & bRbihglparaisidgiaier i sed in
that, the frane . .

arrangement that may be moved around the connection points from lowered

to raised positions.

15 8 A lifting device according to claim 1, characterised in that the lifting arm is
acted on by both an electric actuator and, in an opposing direction, by
biasing means that serve to moderate the action of the actuator.

9 A lifting device according to claim 8, characterised in that the biasing means
is a spring located between said frame and said lifting arm.

20 10 A lifting device according to claim 1, characterised in that, the frame
includes both positioning wheels mounted thereon for positioning beneath
an article to be lifted and drive wheels associated with said drive means.

11 A lifting device according to claim 1, characterised in that the drive means
are operated by two electric motors coupled to reduction gear boxes.

25 12 A lifting device according to claim 1, characterised in that a handle is
positioned at the rear of the frame, said handle being pivotally connected to
the frame and, incorporating controls therein that operate the drive means
and the lifting arm and lifting cradle.



i ncl udes both positioning wheels nmounted thereon for positioning beneath
an article to be lifted and drive wheels associated with said drive neans.
11 A liftwog3sdeswdce according to claim 1, characterised imrcrhat2ntgsdrive
neans are operated by two electric mofprs coupled to reduction gear boxes.

25 12 A lifting device according to cllaim1l, characterised in that a handle
is positidBed Aliftingedeviceracepringetofdiaiimg, charpeteriserindhaje erptrpl wikial | y

connected 10 ! ialdAdiin f&%fof'tﬁécﬁém%g%sé]ﬂ%ﬁﬂr& IR Gidladvagt operate

the drive neans ting arm an ting cra WO 037014001
PCT/ AU02/ 01073 cgmepgedm koth the rue\vna@@saadmejlifww an andiliffingcradigasaidt eri sed

0 that @ oont Qhtiairied: albARg L8 Ardlor idMaldnibebRaaRthemather oi n sai d

control unit is operativel nnect ed drive neans and the
lifting arm and spew,uhﬁ@g@patﬂtl@ns aad furthevinelvding peiake BN eRtrelstt r ol of
forwards and backwards novenent, 5 speed, lifting operations and further

i ncluding a brake function controller. Dat ed: 9/08/ 02 AUSTECH & DESI GN PTY
LTD 10 By their Patent Attorneys Lesicar Perrin
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