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This invention relates to nethods and apparatus for orientating, guiding or
restrictiwgoshel0ss novenent of a rotataple nmeans and has pegmNzeviged
particularly though not necessarily sotely for use in the construction
industry for lifting and handling concrete elements. BACKGROUND OF THE

| NVENTI ON The conventional use of |lengths of cable or wire cast into a

concrete ; oncrete wall or a slab, to forma lifting
(ﬁi]ﬁ{lﬁ it T(;?}N U&PP@{A@@SC

hook for "1 the el ement 1s unsafe and the hooks are prone to
damage. Modern lifting systenms utilise lifting anchors which are partially

cast and g@@ﬁdeﬁg l ﬁwﬁ rete elenent that is to be |lifted. The lifting
anchors ﬁ a opge' ea ich is exposed to engage with a hooking
device known as a 'lifting eye'. Recesses are comonly provided 15 on the
surface of the concrete elenent at |ocations where there is a lifting

anchor sggR jub@itiont Ret@xPOSEOROEId apparated b afentdimef gnided dreredtrivfing fies

individual lifting anchors is recessed below._the, c?ncr te surface beLyn

pr ot eZt eEOVERIAH gelgtable meawssand Baschasnotavised grerisy alathonghagt Byressar, cgfss
former whjg fbisus}%.riﬁ\ﬁlléj(feo(iiltsﬁgctioﬁ%cﬂﬂﬁ’g k@lﬁtiﬁ%%@ﬁﬁﬁﬁﬁ% chRith 8Rnfebtst he Tifting
go e t t. 20

anchor durrng curin concre el ene own recess forners are
in the shape of either a hem sphere or a truncated henm sphere with two

pl anar sides. It is practically convenient and cheap to cast a

hem spherical recess using a hem spherical recess fornmer rather than

formers havij I r. Si orners are often subject to problens
of ori en%ﬁd‘lﬁ&ﬂ@(ﬁ%ﬂé%ﬁ’@@é@’fe when di sengaging the lifting eye.
This is e to the f | £ | VLS tg,ﬂ%h d Rf, the
anchor b e@ﬁﬂv%%g%lla@stebéep%%g 5&%336'%‘;&5 ol ngél?%/t% asli\gmgr% écr)\l?dg‘f&gcﬁl A tt’egﬁa .
concret e cymdréte Ragl beenrldbe e faged litihg hdok for 1iing by theod emlamge nosafe and the
impractical for a workman to clinb up a | adder and nanually release the

lifting &geksare progedpdp@idi-e desirable that the |ifting eye can be
di sconnected renptely.

Modern lifting systems utilise lifting anchors which are partially cast and embedded in a
concrete element that is to be lifted. The lifting anchors have a forged head which is exposed
to engage with a hooking device known as a ‘lifting eye’. Recesses are commonly provided
15 on the surface of the concrete element at locations where there is a lifting anchor such that
the exposed portion including the forged head of the individual lifting anchors is recessed

below the concrete surface being protected from damages.

A recess is commonly formed and shaped by a recess former which is provided to
encapsulate the exposed portion of the lifting anchor during curing of the concrete element.
20 Known recess formers are in the shape of either a hemisphere or a truncated hemisphere with
two planar sides. It is practically convenient and cheap to cast a hemispherical recess using a
hemispherical recess former rather than formers having planar sides. Recess formers are
often subject to problems of orientation and difficulties arise when disengaging the lifting
eye. This is due to the fact that the lifting eye swivels about the head of the anchor but can
25  only be disengaged once it is orientated. After a concrete wall has been leveraged up, it is
simply too dangerous and impractical for a workman to climb up a ladder and manually
release the lifting eye. It is therefore desirable that the lifting eye can be disconnected

remotely.
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SUBSTI TUTE SHEET (RULE 26) WD 03/021059 PCT/ NZ02/ 00171 Previous attenpts
to solve this problem have involved the use of truncated hem spheri cal
formers vwohspbmsar sides. These inproved truncated for mePSTaNZD2/00171
advantageous in that the flat sides of“a recess that is shaped by these
formers restrict the rotational novenment of the lifting eye. As a result,

the 1iftpRGiRMeerptPs SQIOHRL Yrobineasesl idb ! the 8e 3f GaRbRePherdisPhdrRab
which is connected thereto, since the rotational novenent of the lifting

eye is forimdiy withipdersr|sjdes eThese amprbvediomaoaied fonment arccailvaiagesyh ér it the

f .of IV f d I I | [
uhenor i SR SR TR es dbfet oo oty nRocitls REpRRAFubRab BREF P 5

of ten subiigGteye0 AROYRIER] the liftii}0eyebih BE retbiely @5dabdd ©f piitihg b cablequiarvese t he
positioning of a supporting neans, for exanple a chair, which carries each
10 f of nehicho igscanseelsn s Bieralat sinchethsosptetigngl omovprentoofpthe Hfing e5¥0id,

gi ven the s I d i

Teans. hadPgehaftassifoied CERE G R iE hEAToRRICPrafRr R BABL BRRRK 0%

shi f t i ngnehufiotesand vulerabixripdceurabies whek orentateBIEETn a kbndrete tlearonf. oTke an
obj ect of the present invention to provide an orientatjon

aplpar at gs v.\gilch
15 wi || Svesdehiormess pisr d5iotign driiseh/Rringyaaent Awing; Ghsng, the: regylt of vy
nmanner o i i) LAt | i e j it hei
STATENEN%‘%%%M{QJ@E@F%Q%A’E%‘3’%{%}#5?@6%1%’ gﬁg%s e ﬁ{% 3‘?"5‘2}5 h?&liféﬁvegﬁ% i on
consil8t s formenyrsoedstiatconsolidpieahapesitionhafche forgiendEsrtixtrmot e gsten dinendtacatiithe
nmeans, a qui di ng neans, an(il%) cotﬁ%rolnﬂr;gans ui ded by {.?he %g)igdi.n melgns and
20 conneCPABIB FHSEHIAONWEIDESEr B SUPRATERA BB HOaHES 4 10EMF ’E"i“’hg%% A

bei ng adgplcestivOd Hadvdricht §H{'§ing%¥ Aol Onakt, F5R KeARPlk, byhwhikeneaf the rotatable
nmeans to rotational nmovenent about a selected axis of rotation.

Accordingly in another aspect the present invention consists in a nethod of
restricti r}ig the rotational novenent of a rotatable nmeans, the nethod
i ncl udi n@BHECEt eps of providing orientation apparatus 25 which includes
at | east _one locgatin a rovidin ui di ng neans, and provj di a

- i sl ol oo B e

ng,
control Aertbergloreap abyect HE ﬂ“gegl?rﬂ?eﬁb.l I (o pf PRCILBEALion APRYAtS §v
sepafat e iR lLHERBIE thEARSeoilPEishReAbENAGN a simple yet effective manner or which will at

least provide the public with a useful choice.

STATEMENT OF THE INVENTION

Accordingly in one aspect the present invention consists in orientation apparatus which includes at
least one locating means, a guiding means, and a control means guided by the guiding means and
20  connectable in use to a separate rotatable means, the locating means being adapted to restrict the
rotational movement in use of the rotatable means to rotational movement about a selected axis of

rotation.

Accordingly in another aspect the present invention consists in a method of restricting the rotational
movement of a rotatable means, the method including the steps of providing orientation apparatus
25  which includes at least one locating means, providing a guiding means, and providing a control
means guided by the guiding means and connectable in use to a separate rofatable means, the locating
means being adapted to restrict the rotational movement in use of the rotatable means to rotational

movement about a selected axis of rotation.
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means being adapted to restrict the rotational novenent in use of the
rotatable nmeans to rotational novenent about a selected axis of rotation.
SUBSTI TUNEOSBIREDS{ RULE 26) WO 03/ 021059 PCT/ NZ02/ 00171 Aecomdongiylin a
further aspect the present invention cohsists in orientation appar at us
including a renotely operable control means which is adapted to allow or

ef f ect r?x@%r@inggj %?Qgﬁgﬁ-ﬁ? 'ys%)ébft the MRERhAMRNARARSNGNRYAACEMRation bifpArates h an

anchoring neans.” To those skilled i'n the art to which the invention
rel at es, inching haage®ly npaablstoontdl vreasnwhich iwi aflepipd dbfallom Ay cEptiogmetent s

and applications aof .the jnvention wll, suggest..thensel ves w t hout
departi n@ls?‘?g?ﬁf“?ﬂﬁ of 86?)%{218}% IPEANS;REAgeERIS H9 gsse v ?Ih%l}f‘ﬁ?ﬂn? & %ppended
clainms. The disclosures and the description herein are purely illustrative

and are MgthéRisRNREGn ti £€td Whihithe G8REE0d telitds, Aginy BRAV NG DEBGREFNH £NS 10
One presently preferred enbodi nent of the invention wll_ now be described
Wit h T ef widehi differing: erabedimentsaang rpligriaamsefsthevingention Wi gugssst themsgfves

per spect | i rie i us, A ; i sent
Povent i o gt fbatlyetiord e Rell IERRAAA R dhBR TR PRI Qolrlh?, U

whi ch t heiselok@ss atd the deqpiatian bsreinldre plirefyi flustentiveiand arbapit éntendedftop be ifFamgur e
2a is a perspective view of a recess forner which forns the recess of

figure 3SenSpHOEEIB | s a perspective view of the orientation apparatus of
figure 1 sitting in the recess of a concrete wall. Figure 3a is a cross

sectional view showing the orientation apparatus of figure 1 sitting in the

20 recess of a concrete wall. pR.OWIRGDESCRIFETIONS 6 are side el evations
showing the lifting systemwith the orientation apparatus of figure 1 in

di f f g5 enOpergreRhdy hRfRGredbEbtdmeat ¢fxha ivkater &L hoortal dstdeedelith atferencef

the orientation apparatus of figure 1 incorporated into the lifting system
of figuré& the accompanying drawings, wherein,;

Figure 1 is a perspective view of an orientation apparatus in accordance with the present

invention.

Figure 2 is a perspective view showing a lifting system into which the orientation apparatus

15  of figure 1 is adapted to fit.
Figure 2a is a perspective view of a recess former which forms the recess of figure 3.

Figure 3 is a perspective view of the orientation apparatus of figure 1 sitting in the recess of a

concrete wall.

Figure 3a is a cross sectional view showing the orientation apparatus of figure 1 sitting in the

20 recess of a concrete wall.

Figure 4, 4a, 5 and 6 are side elevations showing the lifting system with the orientation

apparatus of figure 1 in different orientations.

Figure 6a is a cross sectional side elevation of the orientation apparatus of figure 1

incorporated into the lifting system of figure 2.

25  Figure 7 is a front view illustrating how the orientation apparatus of figure 1 is fitted into the
lifting system of figure 2.
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25 Figure 7 is a front viewillustrating how the orientation apparatus of
figure 1 is fitted into the I|ifting systemof figure 2. SUBSTI TUTE SHEET
(RULE 26)Wo@30310821059 PCT/ NZ02/00171 -4 Figure 8 is a pecIpaorivelvi ew
illustrating how the orientation apparélus of figure 1 is fitted into the
lifting systemof figure 2. Figure 9 is a plan view of the orientation
appar at e ! I t

ot of or el iR EeresfVF NSt 1R foc ltnlafof apbuy oFliglle ! RENARE
10b is ains the liflimy ststemmoDfigirb®. nost preferred enbodi ment of the orientation
apparatus of figure 1. Figure 10c is an end view of the nost preferred
enbodi mept of the orientation.apparatus el .10 Figure 11 is a

per spect FigETed B4 RS YR ﬂIFFeO efng#%’é’ﬁlra@ﬂaré‘ﬁﬁ(?g%ﬁgrr‘?tl WEniRdSo ke of the
lifting systemof figure 2. Figure 12 is a schematic drawing illustrating
a speci f pGufl M'at%%@vi%fw dhi@e @ﬂids@E Feldrt @NemBRRAER AfZhO bribhigtivre appatauaof t he
yoke of flgure 12 TAI LED DESCRI PTION 15 Referring to figure 1, a

per spect figgedi ew of orientation apparatus generally referenced 1 is shown.
The apparatus 1 is fornmed to provide Iocating means whi ch can be in the

e

eIongateonﬁ@heﬂ (eg. a shank) 6 which extends from the fork is connected
to an end piece 8. The end piece 8 carries guiding nmeans such as an 20

aperture_42 in the end |ec 8. The nes a.cavit
open sl oFigyre is aped Yiew® (.Tﬁe RE %%&Fi?@gof@w H‘&% 18c‘j’nt%taﬁ?l? am?‘?lraggsaop
hem sphegiLgali. recess 10, which is shown in figure 2, of an el ement such as

a concreté sl'ab or wall 11 to be lifted. Figure 2 illustrates a Iifting

systemthat is comonly used in the construction indust rﬁ i ncludin
anchi} 1Higure 11 is a perspective view showing the preferred embodiment of the yoke of the li 1

system of figure 2.

Figure 12 is a schematic drawing illustrating a specific disposition of the orientation

apparatus of figure 11a and the yoke of figure 12.

DETAILED DESCRIPTION

15  Referring to figure 1, a perspective view of orientation apparatus generally referenced 1 is
shown. The apparatus 1 is formed to provide locating means which can be in the shape of a
bifurcated fork (ie. for example blunt prongs or tines 2 and 4), a web 3 with side portions 82
and 84 and a middle portion 86. An elongate member (eg. a shank) 6 which extends from
the fork is connected to an end piece 8. The end piece 8 carries guiding means such as an

20  aperture 42 in the end piece 8. The web 3 defines a cavity 20 having an open slot 7. The
cavity 20 of the apparatus is adapted to fit into a hemispherical recess 10, which is shown in
figure 2, of an element such as a concrete slab or wall 11 to be lifted. Figure 2 illustrates a
lifting system that is commonly used in the construction industry, including an anchor 14
which is partly embedded in the recess 10 of a concrete wall or slab 11, a rotatable means

25  (referred to as a yoke or sheave) 24 which is the main part of an engaging means commonly
referred to as a lifting eye), a lifting shackle 26 and a metallic chain 30. It can be observed in
figure 2 that the head 12 of an anchor 14 projects into the recess 10, which is cast by a

hemispherical recess former (refer to figure 2a), in a concrete slab 11.
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which is partly enbedded in the recess 10 of a concrete wall or slab 11, a
rotatable nmeans 25 (referred to as a yoke or sheave) 24 which is the main
part of awoengagsng neans commonly referred to as a |iftiPag/NApepO17a
lifting shackle 26 and a netallic chaim’30. It canbe observed in figure 2
that the head 12 of an anchor 14 projects into the recess 10, which is cast

by a hem ' 1RCAS . [ ' sl ab
11, *supsreine Wil FEBRESE et oSl SR Bag gy ot P LB S

shows a tenétmppenlitingl the eope pertionr efethe SAchdri h(indlodinggbe headip2)anBreserhhly &1

when in _use encapsul afi .the top portjon of.t anchor 14 (including, the
head 12) foofing P2 M) fjj‘/e 5 Dins ﬁ’ga%% [ Whlfgé’fef%ﬁigﬁ’a‘if’ﬁ%@ SRIKES %%St%%@t i ¢h
prefer ab})ﬂ {HOSHRE bf Enchidk 185026 1d Bx TREMBE th@?oﬁiﬂ@n Bagr Slchemahaid thd réRsas to
fix and [ocate the position of the anchor 14 and the recess 5 10 while the

noi st5 coih@ méile tied mbist doricsets slab il hs selting. (heaseess farmsr SGoarckbmbipleberRsiadyy dpen
by a screw driver or_the.like after .th oncrete slab 11 has solidified.
Al so, ref@fYi 'ﬁ‘@’eﬁ(gtﬁ? Bfi? %ﬁ%r,tﬁ? ﬁongbeg?%ﬁﬂ? gkfﬁastsr?iﬁgfeghgs or lines 2 and 4 of
the orientation apparatus 1 shown in figure 1 are fitted into the recess
10 of -t ha1LonekeRi & @ 3, Theperains ttheipkdres @nkinear2 and eheftheo britdtation
orientation apparatus and the recess 10 are nore 10 clearly shown in

figure 3apparaes djshewnoingfignratl g fitedeinin theaiecesanidr ok hgecoangieteaslal 116 Eha g,
engage wiaTps pfd alahgtelor i (66 oARRIRE spifind N Sphg Robefl EPigfed 10
Pt g ok b ot o Tha voke 24 (o n The Shape.of 8 aheave wiih -
SUbst ant REGHpEaHA0 WEh recibetant Tae s d rPOUaRt i SHEFRS BHE Hbac
ot early B et BB It R ch the I fti ng. shackle 26 passes..

The lifting shackle 26 is in turn connected to a chain 30 (eg. netallic
chai n) oReferdngbackitd diguoy 2,lbé Eftinggye whichmesmsises & ceupling picrher poka Hhinsb? t i on

of the yake 2 rqyi.des a downward) y .open,slot.32 of di ' i

corres poﬁﬁ?nrgg;ﬁ?%ﬁ? %é%sei}?f‘mf ﬁgle \é\gedﬂl% ”ﬁ@lea GP %feag e%ﬁﬁq}é@%g?gt%ﬁgug%ﬁ%rr 14.

The ¢50S§ids€40 bl isHroflded 16 2ouplOWitH €5 ReadURssfant kadhoy 14 The yoke 24 has two
truncated faces 28 and a hole (not clearly visible in figure 2) through which the lifting

shackle 26 passes. The lifting shackle 26 is in turn connected to a chain 30 (eg. metallic
chain) of a crane rig for hoisting the concrete slab 11. The bottom portion of the yoke 24
provides a downwardly open slot 32 of dimensions corresponding to those of the head 12
20  and the shank 62 of the anchor 14. The cross section of slot 32 provides a substantially T-

section cylindrical groove that is open to the outside via an opening 34.
The following describes the operation of the lifting system.

Referring to figures 2 and 4, the yoke 24 of the lifting system is connected to the anchor head
12 in the slab 11 by admitting the anchor head 12 into the slot 32 of the yoke 24 via the
25  opening 34. The yoke 24 preferably has a spur 36 which is then flipped or rotated in ’%he
direction of arrow 80 (refer to figure 4) until it rests on the outer surface 40 of the concrete
element 11. This step is essential to the displacement of the opening 34 to allow the anchor
head 12 to be received into the slot 32. It is important to note that later for the yoke 24 to be
successfully disengaged remotely (after the concrete element 11 is erected or transported)

30 with the assistance of the orientation apparatus 1, the yoke 24 should be orientated and
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section cylindrical groove that is open to the outside via an openi ng 34.
The follow ng describes the operation of the lifting system Referring to
figures 2wend/oz054 he yoke 24 of the lifting systemis conmeTiNa2b@7t he
anchor head 12 in the slab 11 by adnit@fng t he anchor head 12 into the
slot 32 of the yoke 24 via the 25 opening 34. The yoke 24 preferably has a

spur 36 | i ' . rod: | ol |

(refer tgﬁ*){;%grsgcﬁglﬁgﬁﬁﬁ ﬁ)?'?&rléelfsttos@)l?lé f(ﬂaede uftsgtﬁl gigrf&g%éeﬁg%g%%ﬁe{ LFFl][fea}lﬂ({:gS(r::aEl:Sr ete

el ement dHownThi S8t @piristead oF emtipakition thdids d8@phwaefremt thefsharket epemwmgiB4 t o
al l ow the anchor head 12 to be received into the slot 32. It is inportant

to note figHte42ater for the yoke 24 to be successfully disengaged renotely

(after the concrete elenent 11 is erected or transported) 30 with the

assi st an i ' i t Be wilkge 2AcIRhBUAA 1D 185d 64t at ed
and  SUBSFA H@”HE“E-"%%?%&EQQ%)%&%"‘%%? 35 THpe e NI B AffIR QI di sposed

such § habe applied3fon( pry direction reorigr toolifavetl thesconeretermersentsl 1s iHiguresst atfeda hank

6 h ' 4, inst f in a.pasition that.is 180 f th
hank o démenda i B SpapBta Al Adrea ey Ty deees Aitn BB ke 24
i s engaggql Nkihh shRRIACEHN ddMRBdchéndifg bATE diddttioR fgn JMIIH tBE (OB RAY is

direction in order to |ift or tilt the concrete elenment 11. Figures 6 and
6a denomstrtedt &n hibwr whalsctbageke Geaihe lifting eyak4eas|biepn depigiedin sip advaxeet on.

It can be seen that he. Lifting.shagkl 6 | a1 he
directi off %%%ﬁgﬁaﬁ%gls?r&agg “g]fﬂ%luglggr 1?’%& gﬁ%??sgﬁ{. ercf\ﬁlggﬁag%ﬂ\g\gg%g ?1@%11?%
yoke1d i eeyd #el hdtieidigusye in ddaidasthegare desdgihedcope cfUdiclrenainvieniain beitg
cannot accidentally di sengage whil e under | oad. The desi gn and nechani sm of
the |iftkngwnapRadussi || not be discussed in detail as they are outside the
scope of the current invention being known apparatus. Turning to figure

oa, a cf akiBeH KRBR! o8| £1grold SuiBhall {6 QL BE Hld OferRRRA Afpafants | n WSE id S
shown. The concrefe el énent 11 i's shown in a substantially upright
di sposi t shewn. OThe codvecte letemtknit 4 1 tisklisowm i a stbstanbtialdk hpriglg, disposivioer Lnse the r om

et o- oAby E ELBIRES Bt GHoR AT § KBRS BeRRTE A= BULBAAUEY BFD ¢ he
spur 136, (such as a remote-controllable cable or wire or the like) 38 which is connected to the spur 36,
passing through and guided by the guiding means (ie. an aperture) 42 (as shown in figure 1)
provided in the end piece 8. As a consequence, the yoke 24 (ie. the lifting eye) will rotate in
the direction of arrow 66, thereby enabling the yoke 24 to be remotely released from the
head 12 of the anchor 14 via the opening 34.

20 It should be understood that when restricted by the prongs or tines 2 and 4 of the orientation
apparatus 1, the motion of the yoke 24 can only be on the plane defined by the lines A-A and
B-B, as shown in figure 6. It is important to note that the opening 34 is provided along the
line of symmetry 68 (refer back to figure 2) of the yoke 24. The yoke 24 therefore has to be
properly orientated as described above such that it is restricted from any rotational
25 movement about the anchor 14 or else it cannot disengage from the anchor head 12.
Referring to figures 6a and 7, the orientation apparatus 1 being fitted into the recess 10,
defines the cavity 20 which has planar sides 16 and 18 that abut the outer surfaces 40 of the
yoke 24 once the yoke 24 is engaged with the anchor head 12. As soon as the lifting eye
disengages with the anchor head 12, the orientation apparatus 1 will fall out of the recess 10
30  automatically under gravitational force being guided by the cable or wire 38 enables retrieval

and collection of the apparatus 1 by the operator on the ground.
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passi ng through and gui ded by the guiding nmeans (ie. an aperture) 42 (as
shown in figure 1) provided in the end piece 8. As a consequence, the yoke
24 (ie. twooBitwsng eye) will rotate in the direction of parmas/6@71t her eby
enabl ing the yoke 24 to be remotely relfased fromthe head 12 of the
anchor 14 via the opening 34. 20 It should be understood that when

restrict i : i b €2 1ifRRPatadmsS 1,

t he m)tig1 of72£%ﬁ§%ﬁ@g§iﬁggﬁggﬁﬁ§ egﬁgﬁﬁ?ﬁgap aﬁgggg?%ﬁ%% b;ﬂ?hg ?ines A-A
and B- BThaplasiawnternal sfifgpes €8 & 16 of the promgsror ames 4 & Aebet thtkateraharigpesrithg 34

is provid along the line of s 6 refer back to fiqure 2) of the
yoke 24.0HHE y9§ep<24 E‘?fp'?qii]é(F&fSS A8 t%éegg%ﬁ%é' Oiﬁ &63%@?1061? @ﬁf’g?%rgs 81213/(%%%21' bed
above sugliedififtaxid dfSrdi@hl | Ctied sblcoi amyis r ot abtafiidl is 2pref@ataieaibsabnalty t he
anchor 14 or else it cannot disengage fromthe anchor head 12. Referring

to fisgurpepéalicular 1, the hactorildntBhe ontguplacaBsof thenytks 24 phutethe) middle #d

1Q,  def | i Ly, 20 which | i d
bt hebnPERogn ipageend Y s d et fotisn iR e e L AR FT S RETR L
the anchghch@atlodidbeifiSatiOMFall 3t bhle kédebd 1@ EleyokdizBiaingagatally frée fohetaanchor

head 12,  the orientation agpa[atus 1 wll fall out of the recess 10 30
aut onat i akaut yheansder &4 aithithe poeriptiqorRRaTAe hoPW WiH G TBYIEHES @ QBIVELEFt 3 r e

38 enabl es I . ' t t : : on
the-ar ountls TEnefi Rty BEuten Gy MBR BB R Bl ¥

Fi gure 7ldckedinf 4 petificipowitishowi ng how the orientation apparatus 1 fits into
the lifting system The planar internal surfaces 18 & 16 of the prongs or

tines 4 & 2 abut_the lateral .surfaces.40. of .the yoke 24 .respectively, so as
to restrlEMiRGHED GFe 8>2@1P?rép@HY%YieWncé?ﬁhﬁB’\?%‘?’%tfﬁnsapé’ﬁﬁa" SabdUte 5100@81[%%4%’ axi s

of rotat hf%“ﬁftﬂi?gsytéﬁ%f% Sitbvax AR thOl8hdeR dismarielehaPb¥erS WRElgat upltbya 5

per pendi cul ar anchor 14. The front surface 88 of the yoke 24 abuts
t he mi ddbubstamtially upieghdposition or 8@nsi@Rted el agyl desfired iféspreibion os lsatiomdt carhle

o enLat g SRRRAkS 560k By BLIFRLSRM 128 0 il

anchpy  1fhay sﬁxhvémgéth&em@ttm@aﬁaﬂmf@pp%rahs Dubow thé ahehorassans dued ditheonl y

about an axis thaft is perpendicular to the Pl anar_ surfaces 16 & 18 when

the ori edirestions ingipatediby grraws J0 in the plan view of figure 9. With the control means (ie.

the cable, wire or tendon) 38, the operator can pull the yoke 24 and the orientation apparatus

1 to the centre upright position, as shown in figure 10, as well as aligning them at the same
time. The control means 38, being connected to the yoke 24 and pulled, is coincident with
420 the length of the elongate member (eg. the shank) 6 of the apparatus 1. Regardless of the
orientation of the yoke 24 and of the orientation apparatus 1, which are random as soon as
the load is taken off the shackle 26, the operator can “regulate” the orientation of the yoke 24
as well as the orientation apparatus 1, and cause the yoke 24 to rotate in the direction as
shown by arrow 66 (as shown in figure 6a) at the same time by pulling the cable or wire 38

25  from the ground until the anchor head 12 disengages from the lifting eye via the opening 34.
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10 | ocked in a specific position. Turning to figure 8, a perspective view
of the orientation apparatus 1 being incorporated into the lifting system
i s shown.wafmsmeioshe concrete el enent 11 has been | ever age@®CoNzZo/0@1 71
substantially upright position or transgerted to any desired disposition or
| ocation, it can be appreciated that once the load is taken off the

shackl e ﬁG,, t.he yoke 24 (ie. the lifting eye) 15 may swi vel together with
the ori eXBEHAHERS apparatus 1 about the anchor means 14 in either directions
indicated by arrows 70 in the plan view of figure 9. Wth the control neans

(ie. thexe ?P.ineview, lsR1eOElet AIMOMd B8nt Vi ePEeahkt prferied EmbdEmyakes 2% and
the orientation apparatus 1 to the centre uprquht position, as shown jin

figure lotiendationedpparatisal pigrshaynrespastivelyt Weligmerel 0 brand crhevill hetaparecitashs

Cength o TGRSR Sahuie e Fuf's ARLVEY, K5 cichBpE BRI BRI pitee
Regar $ll esgiedffoit ihe operatdirtb ahdrtr te rotationalkeodmenntndfjuddeethe biienthiddn, of the

apparatus 1, which are random as soon as _the logad is taken off th(g hackl e
26, the epenaiosrappaiFtus eiomdhesoupd gMs@ihasnusdognay eptiopalhebosubsiliteiy as
the orie ' t4s q@@ hery; ; r ol i h
directi o%]i gltsohg%ﬁgﬂvm esjérarstljsv}vmg@q?a sﬁﬁcl)%/m Fir%@]l‘(e %%?éﬁ%at)lgg?ﬁ e?ﬁgmé%%tét ieme
pul | i ng tifilngcsabvellautomatizaBB r@btefto amotitieon ghas wlldwe diisehgdgementneitio thehawmblorl 2

di f the lifti Vi h i 34. _SUBSTI TUTE T . ( RULE
26y VD ObdE0e! HeTIbR IR 8. Aot Mshihet i SUFR /P ETper @ e
el evagi oy ABRLLE N be AW G a h&SyRRAN RABIRSY 85k RIMROSWABRRA g fontdfhe load is

orientation apparatus 1 are shown respectively in figures 10a, b and c. It
wi || be talipn offi the sbiackich2é and ¢hd eimytation rod thheampentation dppagitemk ise Tegufatedr to An

el ongate _shapk is.preferred.to ke it.5.easier.for.the operator.to nonitor
t he rot a{heﬁ§§WW%5{ B?F&tl?rhggéﬁf I, PER P Zt i’%‘ﬁ liffyge ?ng"%?? HBersh
appar at ugith the @RERdrenedd A2Nghled SOuntil REpERLE f38e MBYxQRd BN@el opebor.  The
substituted by an el ongate nenber 74 ‘as shown in fiqure 11. This

enbodi meslongate neamatfer JaF alse advantagaeus in fhef iitngjves, Gelifing ghe ik levares Abt at e
to

shonty PR URlsn B8R Fy3EE PEERE Rube! 1 S IR TR v 6 e
(Whi ch  orientation apparatus 1. As a result, the orientation apparatus 1 and the elongate member 74
may end up in a disposition as shown in figure 11 rather than the orientation apparatus
falling on the weight of its shank 72 to automatically end up in the substantially vertical
position as shown in figure 9 after the load is taken off the shackle 26. This however may be

20  overcome or regulated by the pulling force exerted by the operator.

Advantages

It can thus be seen that at least in the preferred form of the invention an orientation apparatus

is provided which offers the following advantages:
25 1. impeding multidirectional movement of the rotatable yoke of the lifting system;
2. allowing successful remote release of the rotatable yoke and/or the orientation device;

3. easy and economical to manufacture;

SUBSTITUTE SHEET (RULE 26)



10 is preferred to be nade of a heavy netal) wll drop due to its own

wei ght once the load is taken off the shackle 26 and the orientation of

t he ori erwetmomospparatus 1 is "regulated” to the substamCiraiZoyougri ght
position (as shown in figure 9). The 1i%ting eye may not disengage wth

t he anchor head 12 unless or until a pulling force is exerted by the
operator, T . N i ik Bt i t he
Pt g &y ettt PR RntRHER b f holrforiRidl ALUGEE ROSOUR I SPRINed AR o1 o
menber 74 nmelich arerdlser aasy gind eddnensdad tkménudicttdee ori entation apparatus 1. As
a result, the orientation apparatus 1 and the el ongate nenber 74 may end
up in a dispositi.on as sho in figure rat he han the orientati

appar at ug agy |9 H@P&mﬁﬁlﬁpﬁmt% H%“fué ]té%&ﬁ%{]‘?g 4t8n%tﬂbef’rﬁ?]imgaﬁ“§p 8ﬁgleup in
t he substan&ﬁgﬁ%gﬁﬁﬁg§§géﬁ_ position as shown in figure 9 after the load is
taken off the shackle "26. This however may be 20 overcone or regul ated by
the pulling force exerted by the operator. Advantages It can thus be seen
that at least in the preferred formof the invention an orientation
apparatus is provided which offers the follow ng advant ages: 25 1.

i npeding nultidirectional novenent of the rotatable yoke of the lifting
system 2. allow ng successful renote release of the rotatable yoke and/or
the orientation device; 3. easy and econom cal to manufacture; SUBSTI TUTE
SHEET (RULE 26) WO 03/021059 PCT/ Nz02/00171 -9 4. allow ng use of
non-directi onal hem spherical recesses to be used with sinplified chairs
whi ch are al so easy and econom cal to manufacture; 5. easy to inplenent and
operate, without the need of altering the construction of the existing
lifting system SUBSTI TUTE SHEET (RULE 26) WO 03/021059 PCT/ Nz02/ 00171

-10- CLAI M5
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1. Oientation apparatus which includes at |east one |ocating neans, a
gui di ng neans, and a control neans gui ded by the guiding neans and
connect abwe 03/02ws® to a separate rotatable 5 nmeans, the PecEatzopgorreans
bei ng adapted to restrict the novenent- 0t use of the rotatable neans to
rotational novenent about a selected axis of rotation. 2. Oientation
appar at U%Lazﬁl\‘fi#ai med in claiml1, wherein the construction and arrangenent
of the apparatus is such that the control neans when operated is adapted
to alter the orientation of the orientation apparatus as well|l as causing
the rotatable neans to rotate 10 about the selected axis of rotation. 3.
Orientation apparatus as clainmed in either claiml or claim2, wherein the

| ocati ng,neans , conprises two prongs tines. 4. Orientation a r

clai med i OnSHAHCR ARARRE; e hAIcT s o oot s Fos=fing Miced & Buiik PRRR ¥ o
in use the Qm8NsidsPhidHARS Bt Yaidirfy @bans @48 bordREtabR!ih Yis€ ¥ gdpaet roldbabie
Orientation apparatus as clained in any one of the preceding clains,

wher ef n t hemganisdiha docatina meeand heing géaptethtogperiet he mayemeat iy yse o diq igfatable
apparatus. 6, i tion [ i one of the preceding
cl ai s, whel "'imgt? ﬁoggt?orng %Oggﬁgﬁt%gﬁsaasﬁ%eg*egt?gg%afg tg(gﬁs/'t a yoke or a sheave.
7. Oientation apparatus as clainmed in any one of the preceding clains,
wher ei n heQsientaticn appaftusesedaiined iniclesn &, widntie thevbamstroctidreand cinraaganéns of
adapted to enable the orientation of the orientation apparatys tq b
altered fro aaPPé‘ﬁB]tSelsl%’CBtti‘Btn.th%?‘_’@oﬁ P88 iV pRariat s %@p@ﬁatf’n‘a@rﬁhe any
one of -the procedhng il 8liBRat M ehdtud ReweR Rl tlsind MRS tRAA0 hRind Rt fotAyal
of the orientation apparatus. 9. 'Orientation apparatus as clained in any of
t he poecedi alputcthaisetsctedvaxis of rotatin. appar at us 25 i ncl udes an el ongat e
menber. SUBSTI TUTE SHEET (RULE 26) WD 03/021059 PCT/ Nz02/00171 - 11 10.

i i ; | ai med.in claim9, wherein i h
Rt e e D L S
coi nci dent  ¥driftisedidvd Sogpdlortindshe

4. Orientation apparatus claimed in claim 1, wherein the locating means defines a cavity in

which in use the orientation apparatus is at least partially contained.

15 5. Orientation apparatus as claimed in any one of the preceding claims, wherein the guiding

means comprises an aperture in the orientation apparatus.

6. Orientation apparatus as claimed in any one of the preceding claims, wherein the

rotatable means includes at least a yoke or a sheave.

7. Orientation apparatus as claimed in any one of the preceding claims, wherein the control
20 means includes a cable, wire or tendon and is adapted to enable the orientation of the

orientation apparatus to be altered from a remote location.

8. Orientation apparatus as claimed in any one of the preceding claims, wherein the conirol

means enables retrieval of the orientation apparatus.

9. Orientation apparatus as claimed in any of the preceding claims, wherein the apparatus

25 includes an elongate member.
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el ongate nmenber. 11. A nmethod of restricting the novenent of a rotatable
nmeans, the nmethod including the 5 steps of providing at | east one |ocating
means, prwoicdioasa gui di ng nmeans, and providing a controlpcreams/ogai ded by
the gui di ng means and connectable to aldeparate rotatable nmeans, the

| ocating neans being adapted to restrict the novenent in use of the

r ot at abl NS4 L opa -abgu : i f -4 on.
I et G SR e e Rt G A
i s adapt ed tenncdfabizltb dve 10tataflé ectng ambis subkitssnalygeimsideniovith theolengthipiféghereans
engageable inh use with an anchoring neans. 13. Orientation apparatus as
claimed in €loBgH? M$MbFherein the control neans is adapted to enable
retrieval of the orientation apparatus. 14. Oientation apparatus

subst ant i fil A ¥naBod'6F &lsRicies Ghd BRI eMhiof £hethRPREmbss! R médodGaeimanthe1g
drawings 1, 3, 3a, 4, 5 6, 6a, 7, 8, 9, 10a, 10b, | Cc, 11 and 12. 15.

Met hods of stepstofpeavidigg ehleastone hsating fncans, previdipg e shishrs mseiss eahpioyiding as

described in erein described,wth.reference.tq t cco ' { ngs
15 Sy cantich TS Btk 2 8" e nigsRl 3 Sl GRe ROTRERA ALY 100
appar at us sHbsk 2k iledatifg ASateb@hda tolredrivi thbnioeéaeeriaaisé of tHeaotadble

acconpanying drawings 1, 3, 3a, 4, 5 6, 6a, 7, 8, 9, 10a, 1Oo, 1Cc, 11 and
12. SUBSTIMEIPE t@p@mn@hgg@nm about a selected axis of rotation.

12. Orientation apparatus including a remotely opefable control means which is adapted to
10 allow or effect remote disengagement of a rotatable means engageable in use with an

anchoring means.

13. Orientation apparatus as claimed in claim 13, wherein the control means is adapted to

enable retrieval of the orientation apparatus.

14. Orientation apparatus substantially as herein described with reference to the

15 accompanying drawings 1, 3, 3a, 4, 5, 6, 6a, 7, 8, 9, 10a, 10b, 10c, 11 and 12.

15. Methods of restricting the movement of a rotatable means substantially as described in
herein described with reference to the accompanying drawings 1, 3, 3a, 4, 5, 6, 6a, 7, 8,

9, 10a, 10b, 10c, 11 and 12.

16. Orientation apparatus substantially as herein described with reference to the

20 accompanying drawings 1, 3, 3a, 4, 5, 6, 6a, 7, 8, 9, 10a, 10b, 10c, 11 and 12.
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