WO 2012/ 171079PCT/ AU2012/ 000702 1 Lifting and transporting device for

wheel ed obj ects including hospital beds FIELD OF THE | NVENTI ON The present
i nventi orwoebetesoo a |ifting and transporting devi ce. PCiaAWewiooeroof t he
invention is useful for lifting and nbvi ng any object which has a pair of
spaced apart wheels but is 5particularly adapted for the lifting and
transporting of hospital beds. The bed lifter includes an inproved neans of
engagi ng a bed and supporting the | oad of the bed or bed/patient

conmbi nation duging lifting.and transpo Jon, .engagi t he bed wheel s
and not the be&’f‘l’ F‘af@%%ﬁ&!ﬁd%wg%hé%m&e@w%sg%fy of lifting and
transportation devices for hospital beds are known. However, nost 10 which
are kno Ochﬁ\;\WﬁBR'IE# ﬁiz& i nvol ve the gripping or engagenent of a part of
t he bedvﬁfhraté]?re, 1 ch nds itself to problens when dealing with bed franes
of different shape and size, and different wheel configurations,

ori ent atfyRMseserl inrdEibE fefated i lﬁﬂ@%ﬁ\q u3RBbtin AR HHE Fevide OF EXAEMIR s MANY prior
art jaw nechani sns which serve to grip part of the bed are unable to
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protects the bed itself which is generally a valuable item 20There is

therefore a need for an inproved, nore universal lifter and transporter of
wheel ed BAFKRGRQUND OF THE INVENTION

A variety of lifting and transportation devices for hospital beds are known. However, most
10 which are known to the Applicant involve the gripping or engagement of a part of the bed frame,
which lends itself to problems when dealing with bed frames of different shape and size, and

different wheel configurations, orientations, diameters and spaced apart distances.

For example, many prior art jaw mechanisms which serve to grip part of the bed are unable to
accommodate frames of different size and shape, or may fail to provide sufficient clearance
15  beneath obstructions such as bed pedals, as well as mid-height obstacles such as bed brake

. pedals.

Another important consideration is for hospital employees to move the beds in a safe manner
that protects their health, the safety. of their co-workers and also protects the bed itself which is

generally a valuable item.

20  There is therefore a need for an improved, more universal lifter and transporter of wheeled

objects.

It is therefore an object of the present invention to overcome at least some of the aforementioned

problems or to provide the public with a useful alternative.
SUMMARY OF THE INVENTION

25  Therefore in one form of the invention there is proposed a device for lifting an item or part

thereof having spaced apart wheels, said device characterised by:



It is therefore an object of the present invention to overcone at | east
sone of the aforenentioned problens or to provide the public with a useful
al t er nat iW@.20BUVMARY OF THE | NVENTI ON 25Theref ore i n on@CTaUiz012/000792
invention there i.s proposed a device for lifting an itemor part thereof
havi ng spaced apart wheels, said devi ge characterised by: 2 a main body
including a first axis extend| ng throdfgh a front and rear of said nmain
body; twnmai;hbedy imhgﬁagearf&nhxiammhgﬂmmghamm(ahditeecbf\sﬁﬂ hla'ma;bdly mai n body and

each conf i art. wheel. of s uring
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aligned a doax s or an axrs para eto
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wheel s agg é&bﬁ&&ﬁp&aﬂla#xy?ﬁ%ﬂe%@rgto%@%aﬁ?c?-nﬁileltté th&rt m&Vel owdkds dpRiiles Paral | el

thereto; and a neans o sal d gagenent .attachnents froma
ground sWheleatl t*lm@lﬂ@wamdwl@ & e ihetantially glss@e‘ha?rtg saifl figst AFiR9TEn PXS 5| § dabl y
noveabl epddeRfidtab; apd opposite directions along a guide plate di'sposed -at
t he front of the main body and extendi ng_al ong sai d second axis or an axis

par al | el 2 PFAg; ghlifting sa‘dl“f]i‘e‘ﬂF’é&aé‘?“é"ﬁ@é‘aﬁ'&l?ﬂts\gﬁﬁ@élgr%'ﬂﬁﬁﬁféffent attachment is
adapted to be noved to a greater spaced apart distance than the wheels
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t her eof . gagenen es a jaw having
at | east dizections wemgh guivk ptaaampasedammnt afithe meinbodyuand exsending plopg wider ence sai d

jaw is open.on RRSLafh BErefoner €of for accepting said wheel when noving
t here towarg sg’n‘Wa ? fler ence each wheel engagement attachment includes a

means of adj usting the di stance between said forward and rearward wheel

abut ment mhtéraes edch witéet ipaRaRhQUARBHSs hptel tbbemevd t6lh eRérepaced
apart distance than the wheels before being moved inwardly towards the respective wheels for

15  engagement thereof.

Preferably each wheel engagement attachment includes a jaw having at least a forward and

rearward wheel abutment surface.

In preference said jaw is open on an inner side thereof for accepting said wheel when moving '

there towards.

20  In preference each wheel engagement attachment includes a means of adjusting the distance
between said forward and rearward wheel abutment surface to accommodate wheels of different

diameter.

Alternatively each wheel engagement attachment is adapted to be disposed between the wheels
before being moved in an outwardly direction towards the respective wheels for engagement
25 - thereof. ' |

Preferably each wheel engagement attachment is associated with a toothed rack respectively,
each rack being in meshed engagement with a driven spur gear associated with said guide plate,
whereby rotation of said spur gear in one direction canses the attachments to move away from
one another at a constant rate, and rotation in the opposite direction causes the attachments to

30 move toward one another at a constant rate.



Al ternatively each wheel engagenent attachnent is adapted to be disposed
bet ween the wheel s before being noved in an outwardly direction towards the
respect i weowhexil7sobor engagenent 25t hereof. Preferably eathuveheaooro2
engagenent attachnment is associated with a toothed rack respectively, each
rack being in neshed engagenent with-a driven spur gear associated with

sai d guide plate, whereby rotation of 3said spur gear in one direction

causes tm Prebirdnd€ RR&vhe attaGhriBaY éhg PRty fifst VBB EOrRO Btlﬁél'r orlof @idiesaddant rate,
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thereby causes the spur gear and hence second rack to continue noving
towards the engaged jaw until the second wheel is engaged. The rack is thus
sel f - al i Ryeferably said megas eﬂémgﬂayd vdeel@ngreement ajfachnhmfstfnonghesamdld\a#rém engagenent

atta rai sing said guide
pl at ?\ﬁ?%lﬁdggfﬁgan%%%g{n e g ouﬁﬁﬁmrﬂﬁﬁﬁﬁgﬁ\%ﬁ y sai d neans of

lifting said wheel engagement attachments fromthe ground surface includes
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sai d mean [ifti gagenent . attachnments further includes at

| east orl&° ‘éﬁ‘,’fﬁ@?%‘”?g?ame&*@@f‘idﬁ@l%é‘i‘He@‘t?’aﬂ’éj“ﬁ‘fté’f'e noverment . 10l n preference
said actuator is a hydraulically or electrically power driven actuator."
Prefera Ld. [ a rian t said
nmeans o?fl r%(fer?@' g%&? ansvxﬁ 7 881?11 “?t‘gg%n ‘1Féme“{1§ta hmenﬁlfllpﬁ%r ‘éér%%gtl‘g/ms%?d frame is
supportagtuatbd@eeffemmgfsmdHUlddPIBWmomt s and a rear steering wheel. I n
preference the drive wheels are operated by two electric notors coupled to
reducti on gear 15boxes powered one or nore rechatrgeable batteries. In

pr ef & erld @refq&'e%%1aFwetﬁvse\h%Mcaélwer?lmﬁngmrﬁwgactwef erably the device
further includes a front castor wheel assenbly associated with each of said

wheel nt. attachnent ront cast es being .
0adi s o igPany g Min B54¥ Relidhs et ot SRpritab et SIPHBEETRE Bod havi g two
front andmeéhuagargaadntumlehms said two rear 20wheel s adapted to be lifted by

said device to facilitate transportation of the bed.

Preferably said frame is supported above two front drive wheels and a rear steering wheel.

In preference the drive wheels are operated by two electric motors coupled to reduction gear

15  boxes powered by one or more rechargeable batteries.
In preference the two front wheels are load-supporting.

Preferably the device further includes a front castor wheel assembly associated with each of said

wheel engagement attachments, the front castor wheel assemblies being load-supporting.

In preference said item is a hospital bed having two front and two rear wheels, said two rear

20  wheels adapted to be lifted by said device to facilitate transportation of the bed.

Preferably said guide plate and lifting means includes a low profile so as not to interfere with

low to mid obstructions associated with the item being transported.

DESCRIPTION OF DRAWINGS



Preferably said guide plate and lifting neans includes a |ow profile so as
not to interfere with lowto md obstructions associated with the item

bei ng tr amepordedr79 DESCRI PTI ON OF DRAW NGS 4 The aboveramawmbizanoobj ect s,
features, and advantages of the present invention will be apparent fromthe
follow ng detail ed description of a preferred enbodi nent in conjunction
with the acconpanying draw ngs. In thé drawi ngs: Figure lillustrates a
front, tThe aee apbdlicr vigedts, Edtu&fs,aﬁdhdvﬁﬁtiag%gofaﬁwbréséﬂﬁﬁ@%ﬂ[&lwimbd@phréﬂ in
5accordance. W t.h a first and preferr odi nent of the sent invention;
Frgur e 1 Bl ais ceiep gRARPRfl ShrelEed FRPOmAY meRMpHRIBIR ng devi ce of
Fi gur e laccdmipgnyirg ddawingssinred drawiagst ear view of the lifting and transporting
device of Figure 1. Figure 4illustrates a side view of the lifting and
transporting device of Figure 1 with wheels of a bed engaged and the jaw
assenbl kg h t heilllustrasssafeont, j9p perspeoting; vienOitia difting agd transportmgiderdcedn enl ar ged

si de svi ew of the bichidhftd AR ok ARSI ABBENLE Bt O pElefiifiepdonti L SO si de

conponents renoved so that the ['inkage systemis visi Figure
6illustrates a side view of the lifting and transporting device of Figure 1

Wi th therigier! s ofilvardiad fRRYAGEs tRNdtiddad irankpaEsedebict 6iFigure I;hei r rai sed
positions; Figure 7illustrates an enlarged and partially expl oded -
perspective view of the lifting and

Figure 3 illustrates a rear view of the lifting and transporting device of Figure 1.

Figure 4 _ illustrates a side view of the lifting and transporting device of Figure 1 with

wheels of a'bed engaged and the jaw assemblies in their lowered positions;

10 Figufe 5 illustrates an enlarged side view of the lifting and transporting device of Figure

1 with some side components removed so that the linkage system is visible;

Figure 6 illustrates a side view of the lifting and transporting device of Figure 1 with the

wheels of a bed engaged and the jaw assemblies in their raised positions;

Figure 7 illustrates an enlarged and partially exploded perspective view of the lifting and
15 transporting device of the present invention, showing the rack and spur gear

mechanism which enables movement of each jaw assembly;

Figure 8 illustrates a top view of the lifting and transporting device of Figure 1 with jaw
o assemblies positioned in an outer position and bed wheels having a centreline

that is misaligned with the device;

20 Figure 9 illustrates a top, rear perspective view of the lifting and transporting device in

the configuration shown in Figure 8;

Figure 10 illustrates a top view of the lifting and transporting device after the jaw
assemblies have been shifted inwardly and the LHS jaw assembly has e’ngaged‘

the left wheel;

25 Figure 11 illustrates a top, rear perspective view of the lifting and transporting device in

the configuration shown in Figure 10;



15transporting device of the present invention, show ng the rack and spur
gear nechani sm whi ch enabl es novenent of each jaw assenbly; Figure

8i | | ustr avexom/t7omovi ew of the lifting and transporti ngpdeawmer2pofrgure 1
wi th jaw assenblies positioned in an outer position and bed wheel s having a
centreline that is msaligned with thg devi ce; 20Figure 9illustrates a top,
rear perspective view of the lifting and transporting device in the

conf i gurRigur© sho\Wustrateshaitepniey &, thdlifgnl nd Ldhsbbriing detice sfted tHe @pISavew of t he

lifting and transporting deyice after the jaw assenbli have been shifted
i nwardi y and t he. ﬁﬁgﬂ?lgﬁvasggﬁegﬁﬁq 'ﬁcﬁfé%wéﬁé’ﬁébg‘ﬁ R?lﬁéaw %s?etm%i%@éf?gag Fi gure
12il lustrates a tderighewhedt the |ifting and transporting device after the
LHS jaw assenbly has pulled the rack sideways and the RHS jaw assenbly has
engaged the right wheel; Figure 13illustrates a top, rear perspective view
of the |Figu¢ By andlustratesayien rearpprsgective dew af thykiftingarditgospartingdevicaown i n Fi gure

12; Kigure 14i || UgfelcBdtarafod $hBWA in Hifke RET SPective view of a lifting and.
transporting device I n accordance with a second enbodi nent of the present

invention; Figure 15aillustrates a side view of the lifting and
t ransporrigw@idevi Riswdteshaifepf, Bp bérsp¥ctive view of a lifting and transporting device in

accordance with a second embodiment of the present invention;

Figure 15a illustrates a side view of the lifting and transporting device of Figure 14 with

wheels of a bed engaged and the jaw assemblies in their lowered positions;

10  Figure 15b illustrates a side view of the lifting and transporting device of Figure 14 with the

‘wheels of a bed engaged and the jaw assemblies in their raised positions;

Figure 16 illustrates a front, top perspective view of a lifting and transporting device in

accordance with a third embodiment of the present invention;

Figure 17 illustrates an en]afged'side view, of the lifting and transporting device of Figure
15 16 including a perforated outline of how the cylinder is orientated behind the

side plate; and

Fig_ure 18 illustrates an enlarged side view of the lifting and transporting device of Figure
16 with rear wheels of a hospital bed engaged by jaws in their lowered position,
and a perforated outline of components when the jaws are in their raised |

20 position, .
DESCRIPTION OF THE PREFERRED EMBODIMENT

The following detailed description of the invention refers to the accompanying drawings.

Although the description includes exemplary embodiments, other embodiments are possible, and

changes may be made to the embodiments described without departing from the spirit and s;:ope
25  ofthe inyentio_h. Wherever possible, the same reference numbers will be used throughout the

embodiments and the following description to refer to the same and like parts.



wheel s of a bed engaged and the jaw assenblies in their | owered positions;
10Fi gure 15billustrates a side view of the lifting and transporting device
of Fi gur ewbd2owt7imhe wheel s of a bed engaged and the j aeTagRersmoo®s in
their raised positions; Figure 16illustrates a front, top perspective view
of alifting and transporting device in accordance with a third enbodi ment
of the present invention; Figure 17il Pustrates an enl arged side view, of
t he | i f tThe @resendintentiosiehatet totdiftkep\ane Ga3portati@ide@icd rvad iificlavd] in@rtrulaer f or at ed
outline of h th linder is orientated behind the. sid | at @; and Fi gure
T81 11 uec's abetiet Peudile ORovesimrad Fulehabrasdem Lo SREHEL i ng. dovt ce
of Fi gursize Tor@iftinigtahd transportadvmaheseofifin partichingithiedifiebanbodiad dagbeprbygnt) aws i n their
| ower ed .posi.ti.on, and a perforated outlin f onents . when the jaws are
1 thoi riteRdndypEI el e Wb merrerls o AR BB Ep ooy MENT The
f ol | dwi reggagement meahs dapsile piiEngagimg whedlhef diffevandimemsianedrigngtienaind/bespaged onpanyi ng
dr awi NgS,p, AliliRY Ghe pRREAEHSEibPLbd o V3R i Lgents, other
enbodi NERL S ar & 'pogé{ggﬁne), ar{Jp%h%nges h‘lggg lé:%n‘g eh%gﬁ?(ﬁgh%ggi ment s '
descri bedovi badarpvers agspied forrgedee Bxnframes of pedsiand which are apidrubygwiversdldn i nvent i on.
Wher everpdosshdiliéh. the sane reference nunbers will be used throughout the
enbodi nents and the follow ng description to refer to the sane and |ike
parts. 6 _ o

A bed lifter 10 according to a first and preferred embodiment of the present invention is shown

10 in Figures 1-6 and includes a frame 12 on which are mounted two forward wheels 14 and one
rearward wheel 16. The frame 12 may be constructed of multiple components, interconnecting
portions, and platforms, but for the purpose of brevity it will be referred to herein using a single -

reference numeral 12.

An important feature of the frame 12 is that it forms a relatively low rise platform for supporting
15  various components, the frame including a base 18 and upright walls 20. The front wheels 14,
which are driven wheels, extend along the outside of the upright side walls and serve to locate
the frame 12 at the rear (or front) of a bed to be lifted. The front wheels 14 are powered by two
motors 28 supported above the frame 12 and positioned inside of the front wheels 14 and

extending rearwardly. The rearward wheel 16 is preferably a non-driven castor wheel.

20  Located centrally above the frame 12 is a linear, vertically mounted actuator 30 which is
mounted to the frame at its lower end via a pin (not shown). The upper end of the actuator 30 is
thus freely rotatable about the pin. The function of the actuator 30 will be described in further

detail below.,

A handle assembly 32 is positioned at the rear of the frame 12 and extends down to a spindle 34
25 which allows for pivotal adjustment of the handle 32 relative to the frame 12, that is, adjustment
of the angle at which the handle 32 extends upwardly an;i rearwardly. The rear castor 16 is
suspended just below the spindle 34. On either side of the spindle 34, the frame includes two
platforms for supporting a pair of batteries 36. The batteries 36 provide power to the motors 28
and are preferably rechargeable, thereby eliminating the need to have any mains power supplied

30 to the device during operation.

The handle assembly 32 includes handle bars 38 at an upper end thereof for a user to grip when

transporting the device 10 and controls therein that operate the motors 28 and the actuator 30. A



The present invention relates to a lifting and transportation device or bed
lifter and, in particular, to a bed lifter including an inproved neans of
engagi ng wbeel2edii7wens of different shape and size for [PCTtAU2g122000702
transportation thereof. In particular, the lifter enbodied in the present
invention is adapted to engage and |ift the spaced apart wheels of a bed,
and incl udes 5engagenent neans capabl € of engagi ng wheel s of different
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wheel5 16for fbiveard argrbeckidrdmegvetoent otthsdeavicei@d of nultipl e conponents, -

i nterconnecting portions, and platfornms, but for the purpose of brevity it
wll be referred to herein using a single reference nuneral 12. An
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and upright wal The fraont wheel whi ¢ driven eel s, extend

al ong t helegepis iceférobtrﬁltfhréat?&atﬂ@f?f P%rff&ée zwaml eff ﬁﬁdh"éfé?e%s a3 @ he frane
12 at t h@ittiRakeds Of thé bi@é’bht)de(’lf:e ¥ ahistk @&dbﬁd:&atéréﬁsdcoﬁhﬂerﬁ fn@me wheel s 14 are

powered b tors ported, above the framg 12 osi tioned inside
of t é’r’i‘?“ﬂﬁgo éhefﬂ‘“%ﬂ"‘g RBethel ity MPTE SPRISHEAISH OPHeNS S‘f‘g ﬁgﬂt‘aWMeel 16 is

pref er abﬂ;qweﬁgdngd”to displueie aagditility viywedr frat b af egbmbmationalf byth byedes t he frame
12 is a |Il§g vertlcally nount ed actuator 30 which is nmounted to the
frame at " PFEHREsnd via a pin (not shown) . The upper end of the actuator
30 is thus freely rotatable about the pin. The function of the actuator 30

wi %k@%&nﬁdﬂer&%ﬁtﬁ evngcef()adeLcnggi 'ﬁme n?hyhﬁ'a li@d AsQSMbly 32 is

pOSltlon at the rear of frame 12 and exten down to a spindle 34
25whi ch embiogiments e?th@prmvtanveateﬂnu%thﬁfémy rejpte Sﬁ@raHaWdhfeff@? cpfigafatigandy t he

framgs 12pouf NAkr da® moRCinl SpeiR he Bvide 16 tRdtgh Sambulithdn©Pa felid 4D aRAdugn 32 ext ends -
upwardly and rearwardly. The rear, castor 16 Is suspended just below the- .

spi ndl e aher veyptighsiarerertaiply gossibleran WilkhsrorRA aBPESN t he frame i ncl udes two
platforns for supportlng a pair of batterles 36. The batteries 36 provide

pover O’[’lae(r)}el wm cyxpﬁ%{x e85 elce{aﬁ{l?ot pé%%x ﬂgﬁgkc% IOW f, GifyG, €1 1 m nating

t he need evi ce urlng operati on.
7 items such as beds to be engaged lifted and moved and the load of the item to be appropriately

supported to prevent toppling of the d_ewca There is shown at the front of the device a rack 50,
20 . two slideable jaw assemblies 52 associated therewith and used to engage the bed wheels 54 in
accordance with the present invention, front castor wheel assemblies 56 for assisting the front

drive wheels in supporting the load, and a linkage system 58.

The linkage system 58 includes rear parallel linkages 60 on either side of the actuator 30,
coupling the rear of the frame 12 with the front rack 50 as shown most clearly in Figures 1, 5

25  and 7. Upright members 62, which are pivotably attached at their lower ends to each parallel
linkage 60 at a position closer to the front ends of each linkage 60, are fixed to a transverse cross

bar 64 to which the actuator piston 66 is operatively connected.

The skilled addressee would thus realise that operation of the actuator 30 causés the parallel
linkages 60 to lift slightly and rotate about their rear pivot points 68. At rest, the actuator 30

30 assumes a withdrawn position as shown in Figures 4-5. - As the actuator is operated the piston 66
emerges and acts against the cross bar 64 to thereby raise the upright memBers 62 to the position

shown in Figure 6. When the upright members are raised, the forward ends of the parallel

v



control unit 42 is also located at the top of the handle 34. The control
unit 42 is operatively connected to both the notors 28 (via a programmbl e
power nodwbeo®3)7i@md t he actuator 30. The power nodul e #8Traareixee7o2 nput
fromthe control unit 42 and sends the correct anount of power to the

rel evant wheel notor 28. Control unit 42 thereby allows for variable speed
control 5for forward and backward nov@nent of the device 10. Forward and
backwar S r a there is
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t he presentq, v?cgsc agﬁ&%geegggsltncf?cat 3lr1&slheg‘ cgﬁ%etrlsgr‘fsfgﬂrtég may be 10

i ncor porwffisigns distance hovetbegrowid tmmablettregse@mpn Wilthenghwoetshewp peikepringst ed opt i ons
such as ﬁdhﬁééoﬁ{pxneaewbeg,eeaqgasfs&.ﬁuﬁ%@aash.ikwat@;{sal lability of power from
each or a conbination of both batterie included in the unit. Sone of the
conponents of the device 10 described above may be applied across all

ferrbodi nHﬂ?vﬂl Kebontd ppfére bt viewmgmiheadditfbnmbaﬂaodihays thﬁhlﬁhtpﬁes&ﬁﬂﬁélgiohy tolg he
rame canfi t er, can.move and e devi ce
t hr ough ! Q'B‘EH%%[‘{ Bﬁflﬂftedip P‘a ﬁ‘?’e deser Sﬂﬁﬁ'sé’? f‘?ésf“g\f %?IF ARHS e certainly

possi bl egramdwi | | becone apparent. The .follow ng description rel ates
particularly to the conponents of the device 10 which allow itens such as
beds to be engaged, lifted and noved, and the |l oad of the itemto be

appr opr i Figus¢ 98*@&'9@9 rack 80 mdts pﬁised/mﬂtlotl@pﬁ)itlcﬁ@e@wrpmw theded Whasksd4i s shown

at e TheanbonPle 1128 HRHIRENG dbinoBound B {8 (SRRl R b BIBERENDI [ €5 52
associated therewmth and used to engage the be wheel s 54 1 n accordance
Wwith théfampégé'??tltel“rwé&ﬁ'llf%‘ front castor wheel assenblies 56 for assisting
the front drive wheels in supporting the load, and a |inkage system 58. The
| i nkage em58| Iu es. rear aral lin s.60 gn ejther side of the
e vt o PEIMREL BTG e PR P pal ML R R WG
shown mienibhe&mayd firoht Easguw&al dsseniblicyFoae ghdal!\]lpmog’fléd tﬁ'ﬁf&b&kso @&ach whi ch are
pi vot abl fid a‘)lte in 7(? ?l(ten? etl8xr'_\|x{arag¥]\l\§ mg{égascktaﬁd 1? %{Q(qubzbconnecled ]; agoe 60 at a

posi tion ¢ oser eac e tixed to a
t r ankv erabeutcack pyotmmintsci2. Atheihfootard dnd, eacht lmkagtﬁops zésowoelblylcgupdqdeo teively

connect %%Juﬁ‘?m%&ﬂluk% ﬁﬁ’fa@edﬂ ‘?Fa%ﬁ?arsi’b‘?%%l b3kt ?ﬁa%*b!ot?t% cL{P&%:hVBF@E:ﬂ%O” of the

act uat or causes e par al | nkages and rotate
about t hBiedinkage 70, jawassemblyi 53tand G@tor wheelf@mblyt%@n%mdmm 2ol slys efssunes a

wi t hdr awge B%der&rﬂu@s‘idébﬁma}da afd S ?%m‘kagh otlé? sLP&n%SJtHéEcQ{ being OPerated the
pi ston 66 energes and acts against the cross 64 to thereby raise the

upri ght rf@ﬁbx;rhg jagasgegnbligds rbwr?\ﬂ@ﬁ by hshhe frﬁmfdrlgwheeb 14 wﬂéhe addisiopgdr i ght
MenbRy S Q&6 wiRkISERmblidd 86 Higpolas fIrvaRMPth&Eoftah®cdiRdcrl héack B via linkages 70.

Individual members forming part of each linkage have not been explicitly described herein for
brevity, but it’s to be understood that where it is stated that a parallel linkage includes a
pivbtable connection, both members of the linkage are pivotably connected. For example, each
linkage 60 extending between the rack 50 and the rear part of the frame 12 includes two

25  vertically dlsposed members which are both pivotably connected to the respectlve components

at ends thereof

The reader would now appreciate how the lifting and transportation device of the preferred
embodiment is able to lift (after the item has been engaged, as described in more detail below)
and support the load of an item being transported. Once the wheels of an item are engaged by
30 the jaw assemblies 52, the actuator 30 is operated such that its piston 66 raises and lifts cross bar -
| 64, thereby raising the parallel linkages 60 and front rack 50. In turn, the rear ends of the

forward parallel linkages 70 are raised, and owing to their pivotable connections at both their



| i nkages 60 are also raised and, owng to their pivotable rear connections,
the rack 50 is lifted. Each parallel linkage 60 is also pivotably
associ at esownidu7idre rack 50 such that rotation occurs alpeutAgRin®o6®2 Thi s
configuration thus ensures the rack 50 and hence bed wheels are lifted a
sufficient distance above the ground to enable transportation. Although not
shown, coil springs 5and |.ike conponefts can be used to assist in the

vari ous fegpesirlréd? Bids, thd froM LdstoPRSQHBRe LIRA Silibd iy Barwh@Wivigar®f t he
addi ti onal, enbaodi nents at the present invention is not intended to be

di m th P |
i mi t ed TAMHAT) theis sxoprsled positions i shpWrdsihapsarosy clsagly pfhs frent WiK®e&f s from t he
ground. Figdré 8éhch cstsi mded adsbifibly 86 Hclddes ia Pait bfFatkrllpQacep @pdrt daidr, whaeldl it can be

appreci ajed.that the bed eels 54 10need only be lifted a short distance
above t%}é"a\’%tfﬂﬂ'“isg‘“@%“éﬂb}%br the device 10 to be used to transport the’

item being shifted. The |inkage system 58 further includes front parall el

| i nkage N C e rooWi.t b I S i f cast or
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| i nkage 0 least isedintiipufed maeeredificjently enth prévents toplingafithe devide sindep heawy bobdsy connect ed
thereto A@i@&?%ilcﬁ ﬂ&‘s'ﬁe&: rX%gniEkg'iﬂﬁaé RJ&-m%la:Lsrlglh'é pf)t@ﬁt%fogs&?ﬂftinga(:h | i nkage 70

is also pivotably coupled”™t o the horizontal nounting surface 74 of each
cast or \isuiess tewpRipfaryardovhen dhetload of ybad@nd patigwicombipstion saignifisant) Thekage 70, j aw

assenbl Yadaidomrnisnt Qktol\NRSls aRBHRER! syst@Psepts tolilireditks¢ is@bd. Thand si des of
the rack 50 are thus slideable towards and avt\ggm{régﬁ]e ch ot her. Support

for Yhe linkegscopfisngtion fpgtheg enspres that theiprizontal gy , 4P5ei¥ed by both
t he fr ondssefibiytemaikig@taficl hdth@itGrdune thaslgh the OMalk rad@e sfdinkage Woeahengssenbl i es 56

di sposed forwardly thereof and connected tp rack 50 via, linkages 70.

il v auRR B Seis B g R B Sieraves, Rebiae edpe bt eBeRenol o1 11 y
descr i beddikienationd fladed bi the diive,mdvars. it'S to be understood that where it is
stated that a parallel |inkage includes a pivotable connection, both:
menbers of the |inkage are pivotably connected. For exanple, each |inkage
60 ext enbherst thettharack HOrivlopatasdico Slosedp the rpund, avhich jnthe erpffodimeat shpwds 12 i ncl udes
tWo 25VeLhikiabl the Jardit? Bfded RO AR GingA e ik Eexatibn RiteiitaRl snag armrect ed to the

respective conponents at ends thereof. The reader would now appreciate how
the I i ftanpisesdhay therednffisientalcampeerboyedthe ek 30fer sompenspts abithe HB bsident is abl e

to lift Kbimk edahple] HIRAUARPoARERDsHRIRAS Bed BiokeGREA dxad reaivaraly sddet ai |
bel ow) and support the | oad of an iterrig%Pg tranaeloht ed. ?ﬁ‘?ﬁ t he wheel s
of an i L olied MEIssEd PV Yol AEd Br ke hsioogisd With arorap bRy Biersg ('
operated such that its piston 66 raises and |lifts cross bar 64, thereby
rai sing the parallel 1inkages 60 and .front¢ t rear ends
of the f{(;hrev{%r o Spaztstt ’rg'lof1 & Inorviad%%'élé%gle %Q'af%aéur?%ﬁ té%%“&ﬁ%@%%“h%&?g a%ﬁgﬁ r

pi va2Gabl &l thoembtedinieuts dis@usset) berkin tHeimg the improved manner in which the device 10

_engages the wheels of an object to be transported.

As mentioned earlier, the jaw assemblies 52, front parallel linkages 70 and front castor wheel
assemblies 56 are inwardly and outwardly slideable along the rack 50 so that wheels of an item
being lifted may be engaged by the jaw assemblies. Each of these components is attached, or
25  pivotably attached in the case of the front parallel linkages 70, to a respective moveable housing
80. Figure 7 illustrates most clearly the gear mechanism 82 inside the rack 50 wiih which each
. housing 80 is associated to effect movement of the components attaéhed thereto. In particular,
there is shown an upper toothed rack 84 which is connected to tﬂe right hand side housing 80
and a lower toothed rack 86 which is connected to the left hand side housing 80. Both of the-
30  toothed racks 84 and 86 are driven by a single spur gear or pinion 88 which is rotatable by a
further motor (not shown), and which is associated with the rack 50 such that movement of_ the -

spur gear in a left or right direction will cause corresponding movement of the entire rack 50.



9 front and rear ends, the front castor assenblies 56 are pulled slightly
rearwardly but are maintained in their grounded positions. As shown perhaps
nost cl eawbyoi2u7idve front view of Figure 3, each castor pareahoeasenbdl y 56
includes a pair of laterally spaced apart castor wheels 78 which ensures.
further stability. 5The addition of the front castor wheel assenblies 56
and the associ ated |inkage system ensfires that load is distributed nore
ef fi ci erfot presetuchufposes,ahd isft handRide RYakeh totbsehederv didecof urdievicd fervthe | oads. An issue
whi ch has beten Jeco ni se F i thg F\rﬁgor rt relates to the potential for
such | i PEFPRGTES PLATTHY © %g‘?vé“ Ko} &%hen the | oad of a bed and patient
conbination is significant. The addition of the front castor wheels and
| i nkage
confi gur a%('?%g%ﬁﬁq\ég’rﬁhée%gg?iﬁéﬁ?gmﬁﬁgnéﬁ#géﬁﬁcgpﬁ%unt%ng SUI‘]? ace 74 of
each cadewshified toranjoyter positipmesadyde enghgel theyvhenls pfizbedr wommovemerfueptiltinge whol e .
rangg Ofgroy] RKAHRSH TR P ge PR k}%t EhB%n}’m&J rotatbfhe§ dﬁ: daF €8, tRQtaﬁGH ate about
their axes, friction is reduced, and there is no additional |oad placed on
the dri \vEthesRusgeer ingae direstion Gapses the H@efa@llovm tqotheq geksiBdandp teMeEe to the
ground, oulwafdly, bjw djwnfeemqhgzgaﬁen e dpar dear ikt i adly Whet e ghpsSis| el

in

| i nkages 60 ] nc a downward extension at their front ends, further’
ensur es "¢ '“t“FFe‘?PB°si“§ digggpen. LheipseRtnygRtion Aok igsnded o e imited t#IYO88 ¢ onponent s
of the idiregtiohef rgtibd tbtaBe mbinefoaMp v, aswidliestin antsirection bgthbiothgi t al beds, bed
brake pedal s extend rearwardly and have often interfered with novenent of.
ball asts and the |ike associated with prior art bed lifters. The

r ead@r ' Therefoen thie orntralszeard ddrewachitentlicd eackrand thérefateisach hofising £ apd @went

i nventi rein, being the
R R g T L
be transpstanede. As nentioned earlier, the jaw assenblies 52, front parallel
| i nkages 70 and front castor wheel assenblies 56 are inwardl y and outwardly

slideabl al ong the rack, 50 so that | s of i.tem bein ted may be
engaged & “'E"Iﬁé‘gii is fhatag datise | @ must E‘ﬂ"em‘]" frbeddo E%%S ﬁ‘é‘ﬁ%‘“f’ gé‘ﬂ‘ih

25pi vot ak wheals 5a6ftRdbed IaretldjtﬁteﬁBéi@edﬂfthetjﬁleaﬁcsérﬁbﬁhs Ws&hdv&ﬂ in Figﬁdéagaﬁl 970 tO a
respectiye m)veablgI housi n@ \%&Kre 7.0 1 [aLes. X cusg t he gear
mechani sTAC8S PPHEyHe SRYL 8925, Rm%" %‘%?8%%‘%3"%& §4¥%ociated to
ef f ect nreshaoeied ra:ck abdssociared boing o ramteamﬁwdiy tIrhshe emigndinkent ghaws,iceadljaw , there is

shown_an Uppet, $RUEA, LGk, B Shh: LREAVASHS kA0 biIE: Adgt hand si de

housi ngaé‘ o] rac I'S CO necte o the left hand
si de houwppased BOp IBetténdng reahyerdpfrom thesabtor ahkd agdmbly 86,86 feonkandréagen by a

single SpHis bg‘%QEpaQJd aB&rPAn‘aQorﬁ'%u}é'ﬁ' b&Braln S @E Rérﬁpén‘?g el

20 For most conventional hospital beds for example, there is a standard wheel diameter, and so for
this application the distance between the ramps and also the length of the front linkages 70
would be constructed accordingly. However, configurations which allow for the jziw assemblies
to be adjusted to suit other wheel diameters are also considered to be within the scope of the
present invention. In the embodiment shown for example, each rear ramp 90 is rearwardly

25  pivotable about a pin 93 to a position in which the surface beneath each rear ramp 90 would
form the contact surface for the wheel 54. The skilled addressee would realise that this would

allow for larger diameter wheels. -

The rear ramps 90 extend inwardly a greater distance than the front ramps 92. This is to allow
the device to be wheeled to a bed, and for the jaw assemblies to be moved outwardly a sufficient
30  distance such that device can then be moved forwards, that is, until the bed wheels 54 and rear

ramps 90 make contact. Then, each jaw assembly is adapted to be moved inwardly and close in



further notor (not shown), and which is associated wth the rack 50 such
that novenent of the spur gear in a left or right direction will cause

cor r esporsiongiywovesent of the entire rack 50. 10 For presenbopuoposes, the
| eft hand side is taken to be the left side of the device fromthe
perspective of an operator of the device facing forwards. Figures 8 and 9
show the device 10 after each housi nd180 and hence each jaw assembly 52 has
been shichiRavHesls @il 04th Ghedd §5is idcRBd AR e Bﬁo&ﬁ%ﬁ@n&%%ﬁ@éﬁa&f a bed, such
novenent resulting 5 fromthe actuation of the spur gear notor (not shovvn)
whi ch r 3§PRY¥ t he spur gear 88. Rotation of the spur gear in one direction
causes the upper and | ower. toot hed racks 84 and 86 to nove outwardly, by

way of she he s d when the gear 88
i s rot at?—:%l %"Fﬂ%l’%gﬁr%s‘fﬂ'%e i‘ifjﬁ% °a“ ﬁ"@%g'ﬁiea&h%{ on is not intended
to be |Iapprbprthteﬂ}CBn§iIgyd brmae JAwe e\ceh ifane wﬁeemtoﬁém@lrmff@erﬂame obereviesit of the jaw
assenbl i n 'r t he QTher ef ore ral gear 88
drlvgg eTa(?l’?:sﬁwl 'gsfl%et%k?a heep(fp h°°£‘1%"r of"eeté%cﬂ?o%eg?s?mﬁn o) ramglso(%gavsthand castor
assenbl yavasssaablain @dtraighe cenfigerhtiantpriptte limgehdt ispparallel quptbscemedduc pftht i ons and

at a copgy;ant rate. , The next step is that the device 10 nmust be noved to
the bed to be lifted and positioned such that the wheels 54 of the bed are
| ocat ed between the jaw assenblies 52 as shown in Figures 8 and 9. 150nce

i n posi tHagjaw biEmBIPST inClGdds aﬁrsmarwan@m (BEwRSHIF RIS R 8ABNWRE ersited N Opposi te
direction to cause each toot hed rack and associ ated housi ng to nove

i nwar dl ProPerpligwRentofitbrvheals 04 axiBriaws dosein gt wheelsiguresi 10 apdiHesho 2t a r ear
r armogo e%ﬁﬁd\ﬁlﬂhgrgra%‘;ﬁaﬁd hﬁ(}r/] be Ridal ffedsdr Bgk1A0TIR] 8w asséribdia smmfs ed r arrpd92
ext endi n rearwar romthe, cast - asse e r nt and rear
ranps b %‘8&%}5‘5#‘?‘ %'ﬁ'amt?@r%r’ ‘t]'}e\é\G WﬁL%fgﬁreﬂgf‘ rge ?@ggp e| ng moved.
20For msﬁta@wnﬂ&nbutm]lsB@&p:!a&lﬂhwb&adsblflmbvee)'mnnil)a, there is a standard
wheel dianeter, and so for this application the distance between the ranps

and also the length of the front |inkages 70 woul d be constructed
accor di rigluprightibweree S is @lse prespnt ahovesach fodnt wmp AP pthe fawrassembligsalheassenbl i es to

be_ad] Usir2flod 4 ettinp 05 1o WRGEknatln@ B Afcsts 54 B @ il 69AR ERA Lo De wi thin
t he scope 0 resent invention. In-the enbodi ment shown for exanple,

eacH3r earﬁnﬁpmogeﬁh%beﬁeawmlee ftom,3gmething whickhashernkngwihiopcamdiiey position in

whi ch trp@msmrfman&@snﬁasttblb@eﬁ&sta&ﬁhmrt&rmmsg %f@b\h&ibéaramﬁémecont act surface
for the eel he skill ed addressee woul d. realise that this would allow

for |ar§8t ‘gﬂfaa?fe‘f’é'}at Whights showppfer gxampleitopyld egtgndbigher,or at A differgntangle gr eat er
di st ancef debaise, bmurﬁmmaeﬁan@aﬂ&a sliddabis exténsio (vt shawnj tb endBRV1 t6 Brifge be wheel ed

to a bEdhy gaarglagth];t may exxst lJetaweer?i%s%l?anJ t'hee;svhetePSJ.)e mved_ outwardly a sufficient

20 There will be times where the item being moved and the device 10 are misaligned, for example,

‘ when an operator has not positioned the device 10 on the exact centreline of the item. This
would normally result in one jaw assembly reaching a castor wheel before the other, as shown in
Figures 10 and 11. The jaw assemblies will only stop sliding inwardly when either one contacts

the endstop of the rack or the wheels of the bed to be lifted.

25  Therefore, in the example shown, when the left hand side jaw assembly 52 stops after making
contact with the left hand side bed wheel, the lower toothed rack 86 also stops mmring. The spur
gear 88, while previously rotating in a stationery position, is thereby forced to rotate along the
lower toothed rack 86 towards the left side. In doing so, the right hand jaw assembly continues.
to move inwardly, and the rack 50 itself moves towards the left side as a result of leftward

30°  movement of the spur gear. In other words, the jaw which connects with the bed wheel first pulls
the rack 50 sideways until the second jaw connects with the opposite bed wheel. This movement |

continues until the second bed wheel is engaged, as shown in Figures 12 and 13,



30di stance such that device can then be noved forwards, that is, until the
bed wheels 54 and rear ranps 90 make contact. Then, each jaw assenbly is
adapt ed twokheirrmved i nwardly and close in 11 on the wheelrssuznt2idoomach
wheel 54 is | ocated above the opposed front and rear ranps of each
assenbly. In a preferred aspect, the device 10 includes a neans of ensuring
that each wheel is appropriately engdded by the jaws even if one wheel is

or i ent edriditdy wevarof Figudeo8, 110 @nddi2asw wog Rlearlyhddotnpdhdnts 2E1RS Hafoftiitahckeach wheel
54 is | ogat eqlai\bove t he opposed: rear. ranps each jaw assenbly .
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particul ar novenents. It is to be understood that the bunper 95 coul d be of
uration to that which i for exanple, it could

an alternate confi h own, f 6
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gaps th xi st between itself. and the wheel 54.. 20 There will be tines
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cast or RSyl fr BTN el GRkr ol @RBABY 5°000 11 “The | aw

assenblies will only stop sliding inwardly when either one contacts the

endstsop @ce tHe Fi;mxr A6bREs HalkCenph )88 1h8 whkeld e aiRfbr30 cihdr elopate2® LRGL €f Ore, in
t he exarrgl e shown, wh he | eft hand aw assenbly 52 stops after

, en t . si de . )
maki ng cBHENkage sKitem % 30 thersby lift the vhelyy &s Pesaribd earfier sagcasigiurheet oot hed rack 86
al so st asnBI\66 Mgnaink FRouided duriipake 1ftng pibetsCandhente 0018 tie frott adnipdg2.i N a

stationery. position s ther forc t otate along the |l ower toothed
"ok 86 THREPCLE ¥t i B BY eSS SR henef R Pk s senbl y
cont i nueAlthoaghiratte configaraddng arepasiibld) es will bicod apdaseat. f noves towards the |eft
side as a result of leftward 30 novenent of the spur gear. In other words,

thejaw_vx/ni ch connects with the bed wheel first pulls the rack 50 sideways
unt i40 t Hencs e besiat similar whenlad iterns hagibedn trahsportdpibe vheslsranibedowered byThi s novenent

(ig Nt NUER ety the dchiGtor SERQRH, 18 thelDfetin fhe SHY BEE Fotof i (R EPPBLick Birdchighr €5 12 and
' until the jaw assemblies have moved outwardly a sufficient distance to allow the device to be ’

reversed away from the bed, As the spur gear and hence rack 50 moves back towards the right
hand side, theicompressed spring extends and re-centres the rack 50. In preferencé, actuation of

25  the spur gear motor is also controllable from the handle 38, for e)iample, also using the control
unit 42 and lever 44, |

It is to be understood that the front wheels 14 and the front castor wheel assemblies 56

principally take the load of the bed. Thus, the rear castor wheel 16 is relatively free and can

swivel allowing controlled movement of the bed even in confined spaces. The two powered
30  driven wheels are preferably independently powered to effect steering of the machine and bed

combination.



12 The top views of Figures 8, 10 and 12 show nost clearly the conponents

at the rear of the rack 50 which allowits position to be noveabl e and

t her ef or eweebfz@ahi7gni ng as descri bed above. | n particul acy/Atervmcio250 is

supported by two or nore spring | oaded pistons 96 disposed at front ends of
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of the present Invention Is sel I gning an us conpensate for
pot ent i a¢mbediment wiH metbe dpsstibpda@grin.he device 10 and the itembeing lifted and
transported. The present invention thus provides for a truly universal tied

lifter ands transporter. 150nce the f aw assenbl i es have engaged the wheels,
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gear notor is also controllable fromithe handl e 38, for exanple, also using
Phe. cont HASsRRAed shovedef s 2f bepHeenihe qrise P Of TR Fer B RRLIOS e  f 1 on

wheel s 1és@ndedidadelowamt fragra0nr wheel assenblies 56 principally. take the

| oad of the bed. Thus, the rear castor wheel 16 is relatively free and can
swi vel allow ng controlled novenent of the bed even in confined spaces. The
t wo powekedtedCentialinend inmhaighely aboee the eoemadst 128iindbpersgatol 130pduadried to ef f ect

st e_er i ngprgiferau}%ecqpeﬁ Q! an%ar%ﬂcgthpr@& bgm&%ﬁ bﬂ Ianot sh]oam). The front end of the
20  actuator 1301is freely rotatable about the pin. Behind the actuator 130 and extending rearward
from the rear upright wall of the frame are two platforms 132. The platforms 132 include
shallow upright walls 134 which together with side fins 122 serve to locate and position a pair of

batteries 136 thereon.

The engaging/lifting attachment 138 of unit 100 includes an elongate plate 140 extending across
25  the front of the device and is pivotably connected to the frame 102 along an upper edge thereof
' via the hinge mechanisms 124, Extending along the bottom of the plate 140 is a guide 142 which
allows for slideable motion of two spaced apart rail assemblies 144 to which are fixed
mechanically operated jaws 146 responsible for engaging bed wheels 148. Each rail assembly is |

transversely moveable along guide 142,

30  Each rail assembly 144 extends forwardly from the plate 140 to a position beyond the frame 102
and wheels 104 where they are supported by and again slideable along a connecting rod 152

extending parallel with plate 140. Each jaw 146 then extends still further forwards from their



Figure 14 shows an exanple of a bed nover 100 according to a second, nore
sinplified enbodi nent of the present invention. In particular, the bed
nover 100WOeeR/1ei79i ncl ude front | oad-supporting cast or Ctadorzeme®2nay be
suitable for transporting lighter itens), and has an alternate
engaging/lifting mechanismto that previously described. However, device
100 falls 5within the scope of the iddention in that it includes

t r ansvers@bivERyaRkAbla W4 AePREadowe nﬁxiagﬁash }abﬁis geﬂaslﬁdle@i)@ﬁﬁ mgheel s of an
item Parts which are simlar or identical wth tnit 10 of the first

enbodi neFitundsyracegrdyer eagagingitisdad Whesisn. As per the first enbodinent, the
nover 100 includes a franme 102 on whi ch are nount ed tvvo f orwar d.- wheel s .104
and one earvva ide walls 120. The

d ‘
01 r ont TIRAEHE 38 MERTss AP INE PR Oh LT B APk Erer e SF s 120 whi ch
al so i ncdomcbetmgped EﬁadAtngstfthmta%ﬂl%%ﬂewxﬂﬂwmpmﬁ@ asumomﬁﬁ Fxtghe ends of

two | mMalr g“ ]¥1 tﬁu %051 1on gle Bctlrlla(i’or lgg tg‘lgs a%mosst }ioxlzz%talg'sasng vﬁo?ﬁ eﬁ ni's ms 124

are urther e frane 102.
The for wé,raebnv\theeﬂosnM@desamlwddmnueAMeaiwmmcbpa‘atsd)thserstoe 154enhengeate t he frane

102 at tagéa%;“{ms)éonﬁeca B@qu&;ft nwagste%emm% 04 gc%%qgmsm dﬁg are

power ed ve neans orte bove the
frane 10@115@’:&»0@&140”@1 W?WeWﬂéellays 1494and Thecbed é’hml“ﬂem&félbuf@eawss a castor
| ocat ed jagl ow the frame 102. Located centrally and i mediately above the
two nmotors 128 is a linear actuator 130 which is preferably secured .at a
rear end thereof by nmeans of a pin (not shown). The front end of the
20aclouat e ral:0 pbssuoﬁ roemb ¥ttabh}he’lh't mlleshab@ HiFlglﬁieliblehereBﬁ}ﬁh Agb BeheeraBdtuat or 130

and exte d|n mthe e frane are two

o1 at for i sor GRS e b b oal iRl HRee-S s o o DR Sl T s why whi ch
t oget herjam 1t4h havedeenfrotasd GRZrdesoneo bave the cat whealsd S@ofzhd bediwhixh peeithusof
batteri e ;‘gheorf{etggl%rp‘;l;{a%rﬂ‘%gex‘}tg/I ifting attachment 138 of unit 100 -

i ncl udes' an“%’loon a ‘endi ng across 25the front of the device
and is pivotably connected to the franme 102 al ong an upper edge thereof via

the hingg.e FROAARARGR age%%nﬁég?@ﬂ%ﬂﬂ:wﬂgy &t hstleRBo AL d Uk Bifreleh& vRingt € 140 is a
gui de 142 WhICh allows fo i deable nmotion of two spaced apart rail

asseibl itha they gach clyde @ﬁeaaﬁ ef ‘P‘i%d“ the Wheehandzhg rymbbéﬁcaﬂ%“iﬁam the1 6
responsi beneoffaQradﬁnmaﬁthiaﬁréqﬁaumIoﬁteMt gér:-@ﬁhy ﬁgm Lng@eas)watﬂt Ysd sndlak ansver sel y
noveabl e al on9 %1 ﬂ é]4 Each rail ,ass % ext ends gorwardl y from
the pl at&nesmest geperally Fght apgld Lb"é?g%ﬁﬁp thitds R‘Y‘ﬁ"ﬂr;g 5’?"%8‘ HRELEYRd 1940 wher e t hey
are supphg ctlwlm&y braadt Esgahcnthsd hélestn \extlﬁleQia@ tl&rdtd) Theskilied gddra@belx&aldext endi ng
paral | el tﬂ te 140. t%jia t hen endgs still fur ef . f orwar ds
fromt h éfa\:lm se that the innermost brac et 1601se ectlve y a gate w 1c can be swung open to a ow or
20  each wheel to enter the jaws when actuated to close in on the wheels, and then locked again to
bracket 158 once the wheel is in place. The adjustability of each rail assembly 144 along the
guide 142 was described earlier and the skilled addressee would appreciate that it is this
" adjustability which allows for wheels of variable spaced apart distances to all be engageable by

device 100.

25  Thus, in practice, the devices 10 and 100 can be wheeled to the rear of a hospital bed, the jaws
then adjusted to a greater spaced apart distance than the wheels ‘(which could differ from bed to
bed) and the jaws then actuated to close in on the wheels. The second embodiment involves the
addmonal step of then shutting closed the bracket to lock in the wheels. Then, upon operatlon of
the actuator 30 or 130 as described earlier, both bed wheels are effectively lifted off the ground.

30  While not described abové, slideable movement of eachi rail assembly 144 along guide 142 in

| the second embodiment, as well as opening and closing of the innermost brackets 160, is

- preferably controllable from the device’s handle, control unit and lever.



14 respective rail assenblies 144 such that a lower linb of each jaw is
generally level with the ground surface ready for engagi ng the bed wheel s.
The act uawvorod0167acl udes a pi ston 154 which at its forRETAERNR/G06702

pi votably connected to the connecting rod 152. At rest, the actuator 130
assunes a wi thdrawn position as shown in Figure 5 15a. In this position the
actuator 130 extends al nbst horizontaPly and the jaws are posi tioned

adj acent A i@ ebedikieht aﬁhdﬁS&ﬁﬂlk)@dndﬂa{ fllu@fated ASFifI& 1808 YA @mohsiraRP@stat ed t he
pi ston 154 STer d acts é;fl}gnst t he con necting r.od ]iSé to thereby raise
b ¢ |

the ent i 8PEHRAI "ffg'/ PT gieng 2n¢ Hiing Prdrithealsoff th groyed whjlestilhpdlismgo o a; |
assenbl i emsvbAd mojsawat of fdws t@didadelved DRelsihRLdBantd Bitlethe p@St Myentibe | aws 146:

10The r e itio the atta hrret 138 shown i, Fi_ ure 15b where it
can il 5 B the BRarbary o Fprgdcdt plbged g hesecind Sniied g sl enoBiE Gy 1t he
pr ocess. théss, tha diffeteaces wbith afffect the opdreieh oRlifdeina Gapspovingltiébddave been rot at ed
upwardly so too have the rear wheels 156 of the bed which are thus now
supported off the ground for novenent. -The jaw nechani snms are confi gured

di f f er enP4vjce 260 inglades p freme ARpacingaging/liftingattethfbes 20hand ibvesi 09 aseeisiet  t hey each
i ncl ude tﬂer@;ﬁ@m$h19£m$daﬁ1¥enn&n40&utaée§hmejaw§a& daliBe EfTBRed (oefgdgd BB 146 is in
the formof a cradle-like structure including an outernost, generally right
angl ed byhsekéed mt%raaﬁversra ﬁevm&rathaémrlwr«;/mpvegmt aaﬁamascﬁrﬁr“ae ket 160

that is dubegitn@ih.yrhe AREeed 2d tidtwal iswliGAhyahdy b8 bshiiotred RAucsipt BftEBRL bracket
158 and thus noveabl e with resgect thereto. The skill ed addressee woul d

real i%e Yheehd ‘%“W&rﬁﬁ‘eeﬁ?ﬁyﬁqfuﬁr“’é RBY- 160 is effectively a gate which can be
swung open to allow for 20each wheel to enter the jaws when actuated to
close inyon the eeI hen ock n ket 1 8 once the wheel
Tsrn ol eeneesg S ale AN el one Ry P ol GBI ok PR 43N g e
142 was thedayice. lﬁl‘ebdpbarZIlﬁ) erplvatabllytsmommaldneds aﬂdﬁ&@seealmfubWQQIprem ate that

ist i ced apart
i st ancoxRpaAL i3t A%l hio N1y bpofa oA By iy of BB eERACC, PP
devi ces tothedame Z%Tbemrstaéewm@v anglad@bytment serface 34 @OW@%W&}W@&W the jaws

t hem sad] 463 H6Gidn6d GehfAl %tpﬁl'ie ADAnRA dém@if lthc %ﬁh&ﬂ%ﬁeﬁtb@&hnmﬁm\é@@@ﬂs s (which
could differ from bed bed), and t then actuated to.close in on

t he wheetbl, mq%elgél&d?ﬂawe%m%nlf Wlllr%qmﬁegp%rﬂethab*mw*&me Wdp of then
shutti ngrotalee&mrds Iﬂe abﬁtax@m@ﬁrfawzioomk jakw® mdnem\meeé GpwaldIehd rélpwgdigper at i on of
t he actuat or, ‘8 ’35 ? (il1 h@ed earlier, both bed wheels are

ef f ect i VAIFALq ‘ffe*a{' fthe hedy @‘“ﬁ © 8B % i | e not descri bed above, slideable
novenent of each rail assenbly.144 along guide 142 in the second -

enbodi Mgl 4585 de 3 OREDN 18 AN GhRSI 18, ilil: £IABITRALORT acket s 160,

i's prefer y Co evice' s unit and
| eved0 re§onsible for engaging the bed wheels. Once again, each rail assembly 206 extends forwardly

from the plate 210 to a position beyond the frame 202 and wheels with each jaw 206 then
extending still further forwards from the respective rail assemblies such that a lower limb of

each jaw is generally level with the ground surface.

As shown most clearly in Figure 17, the actuator 218 is positioned in an upright orientation

25  inside the frame 202 and includes a piston 220 which at its upper end is pivotably conpected toa
transverse connecting rod 222 joining the rearward ends of rods 212. The connecting rod 222 is
éffectively a pivot pin for the rearward ends of rods 212 as well as the front ends of a further | |

pair of rods 224 which are in turn pivotably connected to the frame 202.

At rest, the actuator 218 assumes a withdrawn position as shown in Figure 17. As the actuator is
30  operated the piston 220 emerges and acts against the connecting rod 222 to thereby raise the
connecting rod 222. When the connecting rod 222 is raised, the rearward ends of rods 212 are

also raised and, owing to their pivotable connections, the upper end of the plate 206 is drawn or



A third enbodi nent of the present invention is illustrated in Figures 16-18
and denonstrates yet another nechanism for engaging and lifting bed wheels

of f the gwount/mii7be still utilising transverse novenmenCofAyj2e1220002engage

bed wheels in accordance with the present invention. Only the fundanental

di fferences between this and the second enbodi nent will be described, 5that
is, the differences which affect the léperation of lifting and transporting

the bed. tipped/iefr®ardBintingd plate souds &.frﬁn@rezrgarfacam@pga,glmqédadnfs&dtéagmat t achment
204 andGJnaws 206 associ ated therewith. This enbodi nent denonstrates how t he

jaws 206MEReNSUER BPYEgRdGePRENSR sy “lfé%lws\/a‘?éé'l‘dshefz@é’eﬁy'h‘i?ﬂ?t‘%’a]f‘ ¥d@r ansver se
nov enent suffRichedistind@sff thewenct wevdreAhspasatiper the first two embodi nents. The
jaws 206 and the way in which they may be configured to accept different
10wheel diameters are described further below The engaging/lifting

at t achnmefdcodng ta thislembleskments tiel jargaedto phgateeaghl Rarched evhekil arg a@ptedstsbet he front of

the devi Gy oflhal Sl s Rl A o ORPLLS 4Bl it Ljukap edge by 2

pai r rear y ext INg ro %And a VO Upported at its
| ower eddfactiyrg Withp fesvardlipb226 andaeameard walh228ghat I'Fermindem@ aQG)Zlave“m%méarl s a

r ear war dlojto@ne lhapl,f@mm@ato&@ thfeaaﬁce%’sl&he%ﬁa %h@k%f%w e MvsTchPge 15202

positioned behind the plate fines maxli mum extent’ to whi ch
pl ate 2080%0%1"élwetﬂrﬂeﬂra%révhp%s vﬁ@cvr%wﬂ@emme@tlw@ﬂ% prd th tear pecone

appar entwdiig. T Siailddadridsed vouk{}Balisé thawidgad itt MARY, Bh jdwieosbet TRed surface
206 wi Il also be upwardly and rearwardly rotated to thereby

210, the
i ft14 he¥ ‘hé@sﬁﬁﬁéFéw%WFthe ground. Moveabl e along the plate 210 are two
rail assenblies 216 to which are fixed the jams 206 20r esponsi bl e for

engagi ng eel.s. o [ h ra se 206 tends
f or war dlp)‘/ cP?cnRé?f fe 'ﬁé‘feeﬁr%ﬁlg?%g%t nl%?soﬁnl N l(ta’e 6°ﬁ'dg‘fr%q)t° F5he 2 and wheel s
Wi t h eactheneters @(dﬁ'fetelnediaremrdnduﬂ@@tmbddmieum thhﬁWSfZOﬁ avastdsd forecgagb he respective

rail as ?ia{;@?naﬁm%%eﬁ%&el@ﬂ%@%f t}leijm caer‘lao% ltér@cWo a§c Jté”‘JnLaYlelj evel with

the gr ou ace own nost cl gure actuator 218 is
posi t i orfiameren begrivhepls thegvgh aieméwa@tphiﬁcwmt@@whm if &haWEmZ@demdgsl ncl udes a

pi stgn 3¢ 91vW'bb&J? 5??1"232 e b‘lp&?ﬂe &Mbohcht B 9&@&%?8%1%& L.skpld ansverse

connecti ng r od oi ni ng e rearward ends o The connectl ng
rod 222 jp%angis @E?%@wy alpvp thy daw HonWhesy the spppreat R8st ARV RBRE 212 as

wel | as dfecivelly adlices i Spaeé bedwdet itichigdb aRdtehar Wil dn@ thins dddmbdatel wiéels dfn turn
pi vot ab{,]f\;s Bonnec ed.to.the frane the actuator 218 assunes a

02. . At rest
wi t hdr a Buptes: She pivot p?"r‘?“‘ﬁ?élﬁ‘ébi'”f’tateﬂéucthﬁém they [t2BPVeitRe 300per ated t he
pi st on 22@e®neragas§eramds abich wagdbdhtir fekltosiions efidn mgerrdeﬁmefézahdets atdter eby rai se

the 20  beengaged.

It is to be understood that the front castors in the first embodiment, and the front wheels in the
second and third embodiments, will principally take the load of the bed. Thus, in each case, the
rear castor wheel is relati\ve]y free and can swivel allowing controlled movement of the bed even
in confined spaces. The two powered driven wheels are preferably independently powered to
25  effect steering of the machine and bed combination, Castor wheels at the opposité end of the bed

carry the remaining weight of the bed.

The invention has been described by way of example. The examples are not, however, to be
taken as limiting the scope of the invention in any way. Modifications and variations of the
invention such as would be apparent to a skilled addressee are deemed to be within the scope of

30  the invention.

In any claims that follow and in the summary of the invention, except where the context requires

otherwise due to express language or necessary implication, the word “comprising” is used in



connecting rod 222. \Wen the connecting rod 222 is raised, the rearward
ends of rods 212 are also raised and, owng to their pivotable connections,
t he upperwendizif7id7be plate 206 is drawn or 16 tipped reamwanroiyooomi | the
pl ate abuts with the rear surface 214. Figure 18 denonstrates this
novenent. Such novenent is enough to ensure the jaws 206 and hence bed
wheel s are lifted a sufficient distadde off the ground to enable

t r ansporth@dehRdf “iNEQGHH cfd 19 tﬁe%a’idi'és?sp&méﬂ @Ha?@@ﬁssoc’ia@ wiR\EriHesRsluePinengage eac h
rear bed wheel are a d to be outward nmoveabl e. Each jaw 206 is

accor di ngfossm ‘é’r'lmﬁlfﬁ dT‘S?“‘tﬂ“r ect ed, flat L-shaped structure with a |
forward Iinb 226 and rearward wal |l 228 that is rounded so as to have a
simlar contour to that of each wheel. Once the device is wheeled to the
rear of a bed, the jaws can be noved outwardly until the rear wheels are
secured between the forward linb 226 and the rear wall 228. The skilled
addressee would realise that owwng to its shape, the jaws 206 once lifted
10wi Il also raise the bed wheels. As described earlier in the first

enbodi ment, the devices may be configured to accept wheel dianeters of
different dianeter. In this third enbodinment, the jaws 206 are suited to
engage quite | arge dianeter bed wheels. However, the jaws 206 can be
altered to accommopdate snal |l er di aneter bed wheels through use of a

pi vot abl e conponent 230 which is shown in the drawi ngs 15to pivot about pin
232. The pivotabl e conponent is shaped correspondingly with the L-shaped
jaw and is adapted to sit above the jaw 206. Wen the conponent 230 sits
above the jaw 206 it effectively reduces the space between the |inb and
rear wall and thus acconmodat es wheels of |ess dianeter. The pivotable
conponents 230 can be rotated such that they rest above the respective rai
assenbl i es which would be their rest positions when | arger dianeter wheels
are to 20 be engaged. It is to be understood that the front castors in the
first enbodinent, and the front wheels in the second and third enbodi nents,
will principally take the |oad of the bed. Thus, in each case, the rear
castor wheel is relatively free and can swivel allow ng controlled novenent
of the bed even in confined spaces. The two powered driven wheels are
preferably independently powered to 25effect steering of the machine and
bed conbi nati on. Castor wheels at the opposite end of the bed carry the
remai ni ng wei ght of the bed. The invention has been descri bed by way of
exanpl e. The exanpl es are not, however, to be taken as limting the scope
of the invention in any way. Modifications and variations of the invention
such as woul d be apparent to a skilled addressee are deened to be within

t he scope of 30the invention.



17 the sense of "including", i.e. the features specified nay be associ ated
with further features in various enbodi nents of the invention. 18 CLAIM
1. A deviwe 2bmw17ha76ting an item or part thereof having gpacadoepascto2wheel s,
sai d device characterised by: a main body including a first axis extending
through a front and rear of said main body; two wheel engagenent
attachnents associated with said mai n8body and each configured to support a
spaced apart wheel of said itemduring lifting, each attachnment being
noveabl eCMAIMS respect to said body al ong a second axi s which extends
substantially perpendicular to said first axis, wherein said engagenent
occurs when the attachnments and wheels are first aligned al ong said second
axis or hA caxiiccstpliﬁtiag arcitent dvarethereofchading $pacedtapaciieelstsaididedce noved t owar ds
respectiy, %. .s until the attachnments and wheels are substantially
aligned along Sal’d first axis or an axis paral l el thereto; and a nmeans of
li fting maiybedyseciudinggdige minexteating thnovea fordtandwear of saadimain bodyt ace. 2. A
devi 68 agoG/ad @Egtagé'rﬁeﬁleﬂaéh%ﬁgt% agssadpkdvmrs%h%ag@g taseln SRgaRgent at tachment

is slidably noveable in oslte tiions a hg a guide plate
di spos eoruaaorttarfeacpﬁ* 2natt wheel ph*@ldmmrﬂumm&agg gach awachwmend being @?‘@FR}E wih d second

axis or Biped¥d RidRAEPAIbRa sbddRE BliOwhichdexteRd AENkABalRSDe ﬁflé%% R sh@Gflsel N claim 2
wherei n each wheel ‘engagenent attachnent is adapt be noved to

a. gr eat e¥issbeEeRsaideagdseRipy peeHEs vhem thy ataghmeiciad Effé“fat‘j‘? rstplipned 2lB%ed i nwardly
t owar ds staiaeedoﬁ@a@s:arlawemy\ﬁmhahérab aemg.agm&aémstth&rm%d towards resgectivé devi ce as

h t d a at tachnment i ncl udes
SO iR ) Db ets S0 OE I e LT A R B POt P0hr f ace 5.

A devi cepaeddielahetaaneri sed in claim4 wherein said jaw i s open on an inner

si de t herrﬁg)f s &qctfnér ?ggrhéeﬁlgngg ementvﬂgc%mer\l'wgom ggrov\ﬁpsut ! © t owar ds. 6. A

devi ce as cChara erein each wheel engagenent
attachnment includes a nmeans of adjusting the distance between said forward

gng mretegmrdéwwg%hm@c%éﬂqnam%ﬁﬁwﬁ&a&&cﬁ has GRETRARRadtRERiSidfofli T ferent
|
moveable in equal and opposite directions along a guide plate disposed at the front of the main

15  body and extending along said second axis or an axis parallel thereto.

3, A device as characterised in claim 2 wherein each wheel engagement attachment is adapted to
be moved to a greater spaced apart distance than the wheels before being moved inwardly

towards the respective wheels for engagemeﬁt thereof.

4. A device as characterised in claim 3 wherein each wheel engagement attachment includes a

20 jaw having at least a forward and rearward wheel abutment surface.

5. A device as characterised in claim 4 wherein said jaw is open on an inner side thereof for

accepting said wheel when moving there towards:

6. A device as characterised in claim 4 or claim 5 wherein each wheel engagement attachment
includes a means of adjusting the distance between said forward and rearward wheel abutment

25 = surface to accommodate wheels of different diameter.

7. A device as characterised in claim 2 wherein each wheel engagement attachment is adapted to
be disposed between the wheels before being moved in an outwardly direction towards the -

respective wheels for engagement thereof.



7. A device as characterised in claim2 wherein each wheel engagenent
attachnent is adapted to be di sposed between the wheel s before being noved
i n an outweanrdizyi7dirvecti on towards the respective wheel sPCorARnagement
thereof 19 8. A device as characterised in claim7 wherein said jaw is
open on an outer side thereof for accepting said wheel when noving there

t owar ds. 9. A device as characteri'Sed in claim7 or claim8 wherein each
wheel en@a&g@mms chirhadazedinclainn T Whetein szﬁd JAwaspen bn acjuees sido@eredfdordi st ance

bet ween sg&g d q nd rear g>agf abut nent 5surface to acconmopdat e
wheel s of “@'PE Bl%hdShELEPE therg PWaSHevi ce as characterised in any one of
clains 2 to 9 mhereln each whéel engagenent attachment is associated with a
t oot hed § aCkviESRBGLAMRbYin BAFoI BEHK 3%&:&% ehéﬁ m&*&‘ﬁ%ﬁ 8&@}%% with a
driven spur gear assoclated W th sal gui de ere y rotation of said
spur gealfclpges ameangiof @o:‘tstﬂtﬁih‘t‘élﬁws betyeen said ﬁzmwém@ewawmheelamwemr om one
anot her qtfa@ 16 aRshRbdate WiHealk 65 diffddsht Bidhatd ON i n the opposite direction causes
the attachnents to nove toward one another at a constant rate. 11. A
device as characterised in claim10 wherein when one attachment engages a
first whael dbﬂie(ﬁ’s%drd’tﬁm@ddhﬁﬁny 0RE6f cfimS2iod vﬁlﬁfbﬁrfbiﬁh wRekagaenas and ther eby

t d t t ds th
enoaged TSN PEacd RS et Sk et otsh ek Bond el o no o
char act emgmnbentrw:tataylnwanepmfgearlaanaraecﬂwntmsarﬂjgumberael whmdotmaanSsamf lifting
Sa' d W“eg;ln @ ggﬁeﬁﬁ&ioﬁ% %Es*lﬂea% t??&.}%é‘v% aWh )ﬁ#@tgonse%lﬁg ﬁ‘er%t %étyn‘?es a_means

QU|5e eal f J

raisi e ver 13. A
deV| He a@tecdmammoefiri tbeebppntednycnomeauwls thclamcmerﬁstomomtmhelroec anogmd means of
lifting sahdahge!l engagerment attachments fromthe ground surface includes
a nmeans of rotatlng said guide 20plate in a rearward direction. 14. A
device as characterised in claim12 or claim13 wherein said neans of

lifting pakdewhaskhRREASRATRELimA0ASRIBMA oiﬁéhrumﬂrenﬂeﬂgdgmsmheaeast one
novenent . 15.. A device as

actuator for effectin id at
char act eMfBHe Pherepns;o E‘?ai‘ﬁ %%ﬁ%‘i?‘ﬁs‘&ﬁ Bf therebyapses the sepr gSAARGIEREal |y or
el ect ri cstdnd rack possRtinud oVigltodaidsitht eigaged3 8w unkil the Aecd@/ Wil iféngagedr act eri sed in
claim 16 wherein said frane is supported above two front drive wheels and a
rear steering wheel.

15 12. A device as characterised in any one of claims 2 to 11 wherein said means of lifting said

wheel engagement attachments from the ground surface includes a means of raising said guide

plate vertically from the ground surface.

13. A device as characterised in any one of claims 2 to 11 wherein said means of lifting said
wheel engagement attachments from the ground surface includes a means of rotating said guide

- 20 plate in a rearward direction.

14. A device as characterised in claim 12 or claim 13 wherein said means of lifting said wheel .
engagement attachments further includes at least one actuator for effecting said guide plate

movement.

15. A device as characterised in claim 14 wherein said actuator is a hydraulically or electrically

25  power driven actuator.

16. A device as characterised in any one of the claims wherein said main body includes a frame

for supporting at least said means of lifting the wheel engagement attachments.



18. A device as characterised in claim217 wherein the drive wheels are
operated by two electric notors coupled to reduction gear boxes powered by
one or nowe wechargeabl e batteries. 519. A device as chacaaioizaedoen cl ai m
17 or claim 18 wherein the two front wheels are | oad-. supporting.  20. A
devi ce as characterised in claim17.or claim18 further including a front
castor wheel assenbly associated w t0each of sai d wheel engagenent
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A device as characterised I n any one e aboVe alns wherein said item
i s a hosyheelndrgarsigotinggvheelo fr ont and two rear mheels said two rear
wheel s adapted to be Ilfted by said device to faC|I|tate transportation of

t he bed

1
18. 2 device as charactensed in claim 17 wherein the drive wheels are operated by two electric

motors coupled to reduction gear boxes powered by one or more rechargeable batteries.

5 19. A device as characterised in claim 17 or claim 18 wherein thé two front wheels are load-

supporting.

20. A device as characterised in claim 17 or claim 18 further including a front castor wheel
assembly associated with each of said wheel engagement attachments, the front castor wheel

assemblies being load-supporting.

10 21. A device as characterised in any one of the above claims wherein said item is a hospital bed
having two front and two rear wheels, said two rear wheels aidapted to be lifted by said device to

facilitate transportation of the bed.
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