10 JUN 2005 WO 03/014001 PCT/ AW02/01073 1 Lifting and Tr anspgbt IUN%
Device FIELD OF THE I NVENTI ON The present invention relates t aJ inSi ng
and tr awspmrdiyony devi ce. The device of the invention ispggefueins
lifting and noving, anongst other iteps, a bed or a trolley. 5 BACKGROUND
OF THE | NVENTI ON Wil st a variety of Lifti ng devices are known there are
no devices of which the inventor is aware that are specifically adapted

for Iifting and nmovi ng hospit al ds. vertheless, fromtinme to tine
there is a need to nmove J@Wﬂ?ﬁﬁ'ﬁf‘?&? "lb%@?‘"ﬁﬁd, furthernore for
hospital enployees to do so in a safe manner that both protects their 10

heal t h j r co-workers and al so protects the bed itself
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whi ch i's genhera le item Simlar comments apply in relation
to the novenment of conplex and heavy chairs of the type that are used in

hospi t ' . refore,, accaordi ng.to the invention
there ﬁ?%’%%%?@%%gﬁ5‘1\%/@%3#8&%?'3@'@?%’ 98 c%sf helc%gch ilgee frame

sai d fineensiohdy usejuldesiitinmartimoving camengss other iteink| 4 bgd af amtlleyect ed at a
first end thereof to the frane said lifting armbeing pivotally novable
with respect to the frame and bei ng novabl e between a w thdrawn condition
and arBAKKeM{UINDIGR TiHE INYBNTIONN; and - a lifting cradle |ocated at a
free end of said |ifting arm said lifting cradle being 20 novable

bet ween open and engaged positions. In a preferred formof the invention
t he whdhilstieevariety ofdiffingrdevicss are kimwnihetedaravao devitdistaf suhichtthe iraentor s

secur .t f ' i iLn,a low profile as to
be u?ggﬁa}e@{”ét %r%\e/sg %@@@%@g L&?&?ﬁt lﬂ'ﬁrbtggzﬁ &%ﬁﬁglhg’%@kfpg © s'gr ound surface.
The dd¥eveethetess Heom timedatimerthers is Bueedio traveardiord ospitalbeds agdpel ow
rel ati L Zs 5 Ils for lifttin U s. 10
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10 health, the safety of their co-workers and also protecis 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

L

Therefore, accordind to the invention there is provided a lifting device characterised by
15 -abase 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movable with respect to the frame and being movable between a withdrawn condition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 & 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 aﬁt[ﬁi{ﬁ'&mﬂ S
used for effecting novenent of the lifting arm between the w't and
ext endedV@8HM4Pons. Thus, the operator is relieved of theT/AtezoDm
manual |y effect a lifting action - whigh may be beneficial in the case
wher e :},eafv%/ ?r rl_gpea ed lifting operations are to be undertaken. 5
Howev el Teiefabi ahydpmulically os eleqtrically Rawer drivenagiuatoris used/foalefecting enbodi ed

i n for g ' LEt ) stemi s, used. Mre
pref er ablvemsgif Igfl ﬂatte ﬁiﬂ%&\;ﬂgﬁe nt og ﬂl‘te hh'ye[é{dﬁut"? %’(}1& g&%@% c\?\%’éjﬁ'of’ﬁ’e%m’?’ﬁ awn
condi t Peﬂ%t%ﬁ%fql'ﬁ%&&teﬂaead te menuglycefest a liting antiont hwhichveayest of the

[iftin : [ tion ccur,s

se uentB ?géiflﬁg;lgl gjnég'gtrdétgﬁg’ h%%??%@?% r é%gp %8%(&%3?%% updertalied- way t he
i f1 i nGlOWENe B isytokeanAreciatiet dhatdhé inventiomdmap alsodegmysodidibindoims! €  to be
li ftedwhBrefa ﬁ-jaﬂgélﬁ( Wﬁlﬁgihﬁgisﬁ%%ﬁ?%aws%ﬁnbi ned sequenti-al operation

can be effected I'n an arrangenen e lifting armnoves only a
pre-determ ned distance and is stopped by from further novenent by

verti CRiokd pRBREHIS il ! L90..af (the actuator s then
concentn aq oy he gﬁgﬁ%ﬁ%%\?\ﬁ&lg@ﬁf @ﬁi"%%g?é“%'“ﬁiéwa@wa@? a
por t i oAhd therextgndeddifingcondition aad thé moversguinsfehd Miinpverkybet@bert e act uat or
to theg Jusol =R ' | opveni ent form of the invention
the Ii fﬁ%&] arm I°s 5’% @?ﬁ%ﬁé% g%ﬁlﬁmgalﬁ’i ‘%3% CRPIRI o' &ingie n an
opifosi aguatpr. dotthisrwaytheiitieg agmiie grasiuiedbls & ifeatdthendagabe tidwi@st i on of
t he t : Y. fr, I ncl.udes bot h_ positioni ng wheels
nount e %éﬂg%géﬁgfsgﬁ p%é?%gﬁeh %nbéﬁ'g:ﬁtakpog?p ‘?‘f?‘%ﬂ“@"?‘g Opergtopcag bend -
drive eifestedinassarmEngeaentintwhishathe liftifigrarmmanss oty aipte-geter@megnt that- the
drive @ean : lectric tor,s coupl.ed to reduction
gear boxesé%gﬁvxc/glrsébg 'E;y :}S(gp%?wrr@}ez "?og’gﬁfpbggﬁ?'@"%&taﬂagl’?‘gefeﬁﬁ‘g?éﬂ(}h
oA s A s e i
olL)ifSec?‘s, é%strgg)s? o HeTRa AR %@O r(%:at? ResPREe P mayeaisnt shihgaciuaks
appar datthérebyrcomplefesthe operatiodet ai | ed description of a preferred '
enbodi ment in conjunction with 'the acconpanying drawi ngs. In the
drawi ngs: Figure 1 illustrates in perspective viewa lifting device in
accor damceenyprigntfnem 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 rechargeabie 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;



30 present invention; 1 0 JUN 2005 WD 031014001 PCT/ AU02/ 0107318 JUNir e
2 illustrates an upper perspective view of the lifting device of figure

1; Fiogwoassishews a side view of the lifting device of fricguw2bion a

| owered position; Figure 4 shows a side view of the |ifting device of
figure 1 in a partially raised positifon; and 5 Figure 4 shows a side

vi ew of t heFigufd Rillgstiates ae upbef perepectile elzgacfithg liting device ot ijuredar of a
bed. DESCRI PTI ON OF THE PREFERRED EMBODI MENT | n the enbodi nent
illustrated in the drawings a bed lifter 10 includes a frame 12 on which
ar e nount edFigorer8sbownd sideaview oiithetiétirigedeliteant figh@ 1 imsplostaratbpositichne frame
12 10 is of sufficient wwdth to pass between the coner legs of a single
wi dt h hospital bed. The frame 12 is constructed of three interconnected
portions, nBigete/4 shbéwoatsideadew ohtheiliftigudbivitg ol figonest ing pértialiyraededi at e
frame Sec“;?&sﬁtﬁo %na a rearward portion of the frane 12 in the formof a
rearward exTe ormed by plates 22. The housing 18 has an upper nost

| evel surface that sits just below the | evel of the 15 forward wheels

e 12 behohn dage hoisy B pEiaiEvRe X loderl wifloiiad Brls, ca by

drive meansanofales.f ormof two notors (not shown) | ocated V\Athl n the
housi ng 18 between the drive wheels 14. The rearward wheels 16 are
castor |located below the frame 12. Immediately to the rear of the

f or war AESGRIPFHAPN OF THE PRESERREREMEODRIMENECt i on 20. 20 The internedi ate
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 |inear
act uatlotheeambodiment 8luatzied irvthei drawings nd@ddifteed Ineludss adraroe 12 ensi de

pl at e%ﬂg)}g?{e hoahted 9 w@r@gng?eam £ 8hg %é ﬁ%%eﬁ]ngeﬂ?"gﬁré;ﬁﬁgqbe about

the pins 't "can be seen fromthe draw ngs forms a
r dlat iis of suffioent width logass bebvesindhé commet legs of @ single widith bogpitaplaexi. t | oned
bel ow any horizontal cross nenbers on beds and other equi pnent w thout

produci ng any nechanical interference with the
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 1o 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 angted and cut out portions that
allow the platform and actuator to attain its lowest position.



equi prent. Further, the rear of the housing 18 has angl ed and {quiuNM0
portions that allow the platformand actuator to attain its | owest
positi owo os@®iddogN 2005 WO 03/ 014001 PCT/ AU02/ 01073 4 Belpichthdorei@at uat or
24 is the rearward portion of the frage 12 in the formof a rearward
extension of the plates 22 that forma platform 28. The platform 28

ext endBetiihe tHeuddtuates 24 I3 thé rédrerafd pordorlaf tha draimec 2iddse foraeefvaichanval@ t hat

serve tg | ocate an 0sltion a i of .batteries t heregn. . The
batter‘?’g?'sﬂ1 %ﬁBEPg‘*&gﬁ)%ﬁP?{%%@‘aﬁB%éé ihﬁ P%’%%mﬂggﬁ%@ batteries
é her ebyidtH ofithe faiegl 2 ed mp}mdes eidbave@lg aoyhar:as'en? tpduikte Shd pbéiﬁshda ibaairt heh
evice _durin ratio e rearward . wheel s are, posi ti oned beneat

the piclitppfit 82 Hdoarbotne heidrEa s Poud w8 Ba oo aef Blned at 1 ho
regr ofechdrgedlilebRitdies therbyaifirtatiag thd Soddl tetadk lavly ARiMEswWst suppliete frame
12 and, furthernore incluydes controls therein that 10 operate the notor
and t HQ 1R JeMeR AU OReraligR-r ol unit 36 is located at the top of the

handl e 34. The control unit is operatively connected to both the notors
| Llows for variable speed

and t actuatoor 24. The control unit 36

contro q‘WW%PW‘%%a’WM?QbMFﬁﬁ?orfrh%&devi ce 10. Forward and
backward novenent is instigated through |lever 38 and a brake 40 all ows
the opgrator. to stop the deyice quickly in an 15 energency.. El ectronic
cont r RS S0 TBpE S B jesrostiped alive dnd u e PR RS THependi o <
readi |iy phatly gdnﬁe&:tédlid tlhé hﬁn@@?d}ftudtﬁﬁnﬁf@iﬁdﬂﬂeﬂ@oﬂtm thépgin ﬂrhilt e speed

indi cators an ontr ers i ncorporated intp the control unit

t aBer roeraie e ot 2ceidhe SoRelY 24 Aol SVCI 6 Torster aiS e bter 'gauge
to f“ snginalAes 34 eTIﬁ?%ecbdtﬁb iuhi:! ISYO;féf'atW@Wogﬁécﬁ&l fAlsdth tinbfiry ghg theJded It R the
unit. c e seen fromfigure 2 a space is created between the
batterd ‘%’22.46%‘?“% ﬁ%’ﬁﬁ% ““'égﬁ @Eovg? {of H@"E’g’éﬁ g%‘:f’qdé?”ﬁ@“&h}%fféw Ahce

t her elsichRarn mevstaémtiis thdilevidts1GHIFdNMId dptldRlsRVarddRovehisht IS RSHRRG 42

assi st, both in I&catl ng of th battm;eerles 32 and as, a point of attachnment

for a thjoug fyens angd a brake AR allows theRpsratoigston hir deyicp GUHN RRB | ft | ng
anm 4derhavigencyl. 'Eleétedriie 6bntrol DAY arefavalible/ R bufchbby afdans off thaERelffersach

pi vot afls lrglad% gggpt]tgg té gui% Q}% nberegg ié? Se pAr'ézse%% dg\%gee. r\lr;?iggleas%ged indicators and
controllers may be incorporated into the control unit together with more sophisticated
options such as a battery power gauge to display the avaitability of power from each
battery included in the unit.

20  As can 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 1o 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
lifiing points 48 and 50, and the lifting cradle 52 together form a pivoting paraltelogram



| ower nbst points 48 and 50 respectively. The |lifting arm 44 extEneis7005
forwardly over the franme 12 and includes a |lifting cradle 52 carried on
t he endwefgstdigooar m 44. The cradle 52 is pivotally attached/Av@acis of
the bars 46 at uppernost and | owernost pivot connections 54 and 56
respectively. A pair of rear flanges 85 on the lifting cradle 52 30

Ser vesarggngedidit thad inatBeagbudharolind theeonpettordfoitts 48 w@h 0 fvarh laveredct | ons
54 and 56, The bars 46, the E\portion {B‘f t he brackFts 42 bgt n tpe
upper nRStioRs @S SHRWR I tigire)3 torg rpedROSION 28 ShRWN Ehiouas4@id 3 FYSG cradl e
52 t ogad previchigy Mofedthl QbiuatorPariahvathaesvantdndlionbbid ithe ik@rHadiae4001

PCT/ AU02/ 01073 5 .arrangement t hat ma%ﬁb? rrqﬁd. ar %H_'nd thfegcorg{]e(%tion

poi nt sSeRHoR R obheriryRe Powdn additigh dhe 63R oF the NOYSINA 18 1as )\9s B4 8" a rai sed
POSj ti Qi pRRGHRAMAR dllBwithE itiRg crhdUb Snd fomvaidgiotion st the @iltingusinyd4totbed t he
actuator 24 is a withdrawn condition rests in the internediate ,  section
20 of lowered smibaba lowas limbrfihe aradlers opagralipievelyethan s syHaeeef 1R 5| ed
and CUle i gportions that allowthe lifting cradle 46 and forward
potions of the lifting arm44 to.be Ilowered so that a lower linb of the
cradle is generally level with an upper surface of the housing 18. The

i £1i Nphfiihg drrh 3414 BiaGEL it 8 rd@sdpoibridiFa bprih 48/ TheepringHi8. The

spring 58 is° secured at its base to the rearward gortion f the platform

12 andsacyired ahiisaspito the reamward portion! #e plaianm d2 sad s suymllia pealaft ¢ he
| oper @arocé@d% thBSinbbdside s 178 Bwhfbar e of thé lifting semadl. e 48 attached to the

forward ends of the Ii1fting arm44 consists of a right-angled bracket
adapted to collect and receive a horizontal cross nenber of a 62 bed or

ot her TREMiAG chiid 44 hibhedS td fohdla entid &t dieTtirigrarfDencomsidihiel aear of the
device 10 to thus To assist in understanding the inventiogn tre Eross
'Eg' E“ﬁBﬁ’P’P £ &

mermber igid-angladiipekat agantsd de pellest aRA farels A halizpaLYO%F tration

of t hepdLHBbIRbMEMES bé s, ThelitRglesbie Ehes bsuteo the féat @Mt ddvideb1 b t he
lifting cradle 52 is forned in two parts a front sggtlpg 64 . and a rear

sect i ohusd o assist igindststanding Hednyantiop e ass MeAbesa2 ISEAAPd: hus t he

front geRFhilydR dofied A& Withdlit WRbtrRIoAWI ¢hd Rndihing PofiBns oftiedsedt he rear
section 64 as shown in figure 5. 20 Positioned belowthe lifting arm 44

and lifting cradle 52 is the actuator 24. As previously
The lower horizontal limb of the lifting cradie 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 Iiﬂihg 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 aiso 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



described the actuator 24 is secured in the frame 12 by neans off Ortdir 388 d
pins 26. It <can also be seen fromthe drawings that at its forward end
t he pi stwd0¥014061 t he actuator 24 is connected through atpeghgeniiopd at e
72 to the underside of the front sectiﬁn 64 of the lifting cradle 52. 25
At rest, the actuator 24 assunes a wi thdrawn position as shown in figure
3. I n tipeaisgsbloithe grossimembent argliber Srdharedbenehy bited!f itlse grobh@dné ated t he

i nter m&,@egf&%@%&%_on 20 of the frame 12. The lifting arm44 is
0

dr awn wardl'y ‘against” the action of the spring 58. As the actuator is
operated the piston 70 energes the spring 58 acts against the lifting

44 ' 11 r 4 and.,lifting
or o o AShdsIREHER B8 dbpwarifftesdthe bRGidd 1) bRIp AT b At e [0 o6
ser ves upwasdBioyemient ofdbé fiing iarmg 44h Ascthe ditingeminetd i6 2aised it bem\l?%ﬁrgb ?814001
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Create .S the . liftin ction cqu r bal anci t he  bi asi ng
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poslgt i the pibtoW Y0 mnw;r] age tierodgh m'etfh¥dt rpﬁrtldinfefzﬁt dighe lifadd Zﬂé mtn:] Bycetﬁjsg\tﬁél eg

Wi t respect.to.the rea t e lifti arm. urther travel by
the pi SERTIOY B! BBLEMGAT 44 Blbee fipoiimortes G oftha e cisle orov act on

t he | ovetateldiarburaf thettinde 68 ihng eﬂ‘@d&iﬁﬁ;ﬁ%lﬁé&tbr&@s fgfbil 820N 70 now acts

t hrough the front portion 64 of the lifting cradle 52. Because the
position of the lifting arm44 is fixed the front portion 64 of the

|i f ti n¢ candkiérefdrs bamaen e aeitflasmuerss thégprivigBEo®hetiining wetawdme t he bed

2. ek t t f . be. t hat the influence of the
cpri g ug Gt Pedmia Es Rt R anes & P gernenstion Aad prb g aPad 6 52 i s
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Operation of the device 10 is controlled through the control pane! 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 suitabie

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 cradie 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 now 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



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 pdsl d¢Ni005
where t f wheel s 14 are positioned bel ow a bed cr - 62.
The |if |ﬁah§§®?ce 10 is especially suitable 20 for nnvi% gg@?@ggshaving
castor wheels at the opposite end to the lifted end of the bed as is the
case Wwph SfRErib & “&ind Held doPtilRhiBA, RSeida¥inge 10 is
al so gup?qb e for o e#gpﬁgﬁeafgﬁ?bgﬁbc; hgﬁ?h l?ﬁxggag&ﬁe v ee‘s at the
| i ft edoppesite@nd ofdhe bed carry thememeining weightofitbe Ped. neatly bel ow the cross
menber 62 and the actuator 24 activated. The lifting arm 44 rises under
the conbined influence of the spring 58 25 and actuator 24 as described
and t hdhgiinvention basibieen desaribed by weayoh exaraplecT s exarepipe Areoiot, howevern. At

t he poi (T o= RN U %g%% £ﬁ¥9 he piston
acti onl“%1 ee%é%tsiiﬁﬁ%@ tfg%dé,&g%%%?gécn gédn b%ﬂ&%e rgél'%é%na&rt 64 of the
cr alll e vadations ofi e inventihsych 68 woulddreyepparentdo arskifled addtessee Tge 1ifting
devi ce t | . the bed at one end and the bed can
be nnvgégggag%gggﬁﬁ%gﬁ?F%ﬂﬁiﬁ@hggkggﬁ?iol unit 36. The front wheels 14
principally take the | oad of the bed. Thus, the rear castor wheels 16
are relatively free and can swivel allow ng controlled novenent of the
bed even in confined spaces. The two powered driven wheels are

i ndependently 1 0 JUN 2005 WO 03/014001 PCT/ AU02/01073 7 powered to
effect steering of the machine and bed conbi nation. Castor wheels at the
opposite end of the bed carry the remaining wei ght of the bed. The

i nventi on has been described by way of exanple. The exanpl es are not,
however, to be taken as limting the scope of the invention in any way.
Modi fications 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. 1 0 JUN 2005 8 CLAIMS 1 Alifting device characterised by -
base frane said franme having associated drive neans;



-a lifting armconnected at a first end thereof to the frame saifpljyfitnmg
arm being pivotally novable with respect to the franme and bei ng novabl e
between a w thdrawn condition and an8extended |lifting condition and a
lifting cradle located at a free end of said |ifting arm said lifting
cradl e bei ng novabl e between open and engaged positions; - an actuator
connected to the lifting armto effect a lifting novenent of the Ilifting
arn1beki§ﬁ@ the wi t hdrawn and extended conditions said actuator being
connect % a hinged section of a lowernost |inb of said lifting cradle;
and wherein novenent of the lifting arm between the w thdrawn condition

and thq exhelnﬂfggdédiééé%ga&%%tbi on, and the novenent of the lifting
cradl e between e opén an enggged positions, occur sequentially; -
wher ei n t he-& bése figmersaiditaneshaving essooiatssl drivesaeahsact uat or only a pre-

det erm ned dj s4. nd i Q by..vertjcal .pressure..fromfurther
movenent - sdttengrm 2agadted O RE T ke o 8o ARER" G ié b B8Nt ne

hi nged sect pivotally maablt withiespdu tethy femsampbéing gedabledidtweernd sai d | i nb
to rotate abqut, _the hinge in re nse.to noyvenent . of. the actpator, to

t her aby mov@DdFRPRGORAItER And anexiendgd iing sopiion ahd s Umgiscde logates * A

i fting deviata free@oddif ngidtiftinglaainnsdid littha cexcliebding endypblettatwédreopdnf t | ng
armis in the wthd avvr.](.co,ndition the armis secured within the frane so
that the deep@gngﬂ%ﬁﬁ%&,t '3 1 ow profile as to be useable to nove articles
from a posi t anmctiats €choected e lifting arrh e efféet aAiffing movemereh\af ttee accor di ng
toclaim1l

, eGharacteri sed, by . el ectrical driyen actuator used for
oft ecti ng. miBRERR eI WA el sopiiSHs s At bR Sext onded
condi ti ons. cdnnebtdd fota higgeveation ot & owbrm@st Inis bbdan ting Brydhs addi sed i n
that the lifting armtak the formof a ir. of verticall aced bars
bach pi vot alisrale FiEvRERnEer e Ping B hawep Ui it conifign pad 3%
upst andi ng exendédBitihg aomditorg andh eearhavdrient lof tHel IFghgperatieteteslsthkor war dl y
over the frane and i ncle%des.lhe | ifti ng cr:ﬁdj e carried on the 1 0 JUN
2005 9 open and engaged positions, occur sequentially;

- wherein the lifting arm moves in response to said actuator only a pre-
determined distance and is stopped by vertical pressure from further movement
such that action of the actuator is then concentrated on the hinged section of
said limb thereby causing hinged section of said limb to rotate about the hinge
in response {o movement of the actuator to thereby move said cradle from the

open to the engaged position.

2. A liting device according to claim 1, characterised by 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 '

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

4. A lifting device according to claim 1, characterised in that the lifting arm takes
the form of a pair of vertically spaced bars each pivotally attached at a first end
to one or more brackets upstanding from the frame and wherein the lifting arm

extends forwardly over the frame and includes the lifting cradle carried on the



end of the arm the lifting cradle being pivotally attached to ?ﬁgp of
the bars, a pair of rear flanges on the lifting cradle serving Uﬂc‘ﬂ][ﬁts
of attachment for the bars through psvot connections. 5. Alifting
device according to claim4, characterised in that the bars, the portion
of the brackets between the bars, the lifting cradle and the portion of

the rear f Iead@é&e@hﬁﬁﬂ@ifﬁﬂlﬁcrﬁ@lé%eﬁr@@.ﬁ@&ﬂy St RtoPd AR dr ik ?%aé I el ogram

arrangenent 1 hat Z be noved around the connection points from | owered
to raised BB%P?F@H?."%?S%tthﬂ'{tWﬁgfaﬂé@/ﬁ%'na@@momtﬁgf attacbmentfot the

char act er i sedrs tArdubBpiviodBohrdectibdd armis acted on by both an electric
actuator and, in an opposing direction, by biasing neans that serve to

noderate the action of the actuator. 7. Alifting device according to
claim6, chanmgaddvRehdeBrdimab ddve HLashhgdERRSH PHeBbAigcat ed

bet ween said_franme and sai dﬂbﬁi fti ng arm 8.n A Iﬁﬁf%tiqtr]\eg8 evfﬂgg%é-lé%nor ding to
claim 1, ch3tBePsckeisdatweenibe barydhg |ifting ciadlsl andidbe pbdioh op e teizoni ng
wheel s mouniighesRnessh thebaRoshEihen kg be lifted
and drive Wh?ej% S Bsconl ared WPk saiogg_ﬁ?/tg% gﬁés?lg%ggrﬁ\aﬁﬁ@?vﬁsntdevi ce
accor di ng t BratMmay hemmovedaraetdiheseansaion ipaints emdowared hemisedar e oper at ed
by two el ecpadifon@pt ors coupl ed to reduction gear boxes. 10. Alifting
device according to claim1, characterised in that a handle is positioned
at the rear of the frame, said handl e being pivotally connected to the

frame and, AiliRngdROCaLCASHIFHEMS ERES 1t LBy ; ri Y means
and the lifti nggar m and |1 gti ng craﬁﬁ.étgqgﬁw@ﬁeﬁ%ﬁ%gﬁ%aéz%dordi ng
to cl ai m 109" BhbplRANRIeeEe actyatonand.dn goeppedingidiractios, byl biasitg cheainst he t op

of the handihgs seMiiceBdsatetne QREEPS HOLEw Ly Operativel y ~connected to
both the drive nmeans and the Ii%t‘?ng arlatr:r%ugﬁlj& lifting cradle, said

control neans allow ng control of forwards and backwards novenent, speed,

lifting opesating@evieddctdttinhes clas bUcHaRsordriddud ot HRHiH Ry FRAARER ! er

a spring located between said frame and said lifting arm.

8. A lifing 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.

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

10.  Alifting 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.

11. A lifting device according to claim 10, characterised in that a control unit is
located at the top of the handle, wherein said control unit is operatively
connected to both the drive means and the lifting arm and lifting cradle, said
control means allowing contral of forwards and backwards movement, speed,

lifting operations and further including a brake function controller.





