CLAMP FOR A CONSTRUCTI ON APPARATUS Thi s invention
relates to clanps, and in particular to clanps for

wao ookngs1epNst ruct i on apparatus to one or nore PEBRGB2@6/050006
a structure. Mdern buil di ngs, whether comrercial,
office or residential units, ar‘e of ten construct ed by
first formng a buildin framevvork on suitable
foundat i ons, andARefPH gr?ﬁWﬁRWTéOFIP&ﬂAE‘AHWd wal | s of
the building within and about the building framework.
The buil ding framework generally conprises a plurality
of TH%ﬁﬁVéfﬁldnYrePJtéﬂB 8laftbsS taﬁe'.n ‘ﬁQHth? tb Q:Ié(H:ib§ For fixing
horizontal Iy orientated steel beans or girders are
at consieuttion apparatas td ooe-os mgrerhdamys bf arsywottkef or each

5f| oor of the building. Once the foundations have been
formed and the vertical columms erected, the

f | MRIdeft BOMihGS IvhetAER¥Eitferaial oFfuts6r l*é%td?-ﬁ'\tlab@hﬁs afd dften
fixed to, the vertical columms. Beans are raised to

t heonsétusted by Aryidermipg abuitding framewerk oni suigble foundations, and
BB b A RSB ®he G480 IR 85 bt e fuiing

unframeWeek f ThebulidipRfrarewofk gemavalik comprisbata gllrity dfsvertically
conpl eted. Once a floor- supﬁgrtl ng framewor k has been
10 coﬁgemtatqdeﬂeebcqlvmaﬁ to yhieh hadzemally orieptalad stegebeams or

i?&’é i g dilagAB ?ornf N rflo ﬂ)&tmé?&?ﬁ&k@r \8r each 1 floor of the

Ically cast a each supporti ng rane
thbumhwgforn1ng the floors of the bui | di ng. The
hori zontal beans are typically raised to their
intended fixing site using a tower crane or the I|ike.

Theneensé félﬁfda%n%%\?& rb‘ée\“ﬁ?@rrhéd ah8¢hé %Hr%:ﬁf‘&élhrrﬁ%%cted the

to the buildi ng framewor k are conventionally raised
15 t hilodr-supppring am\nmkaarmmmstrtatwabewt and mxedaoftbemertlcal
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copaéntafibh aadtixed by sonstravtion Wl&er@fto @pblﬂbdrﬁlﬁ@ geﬂldzél &68lumns or
its limted vertical and horizontal range,

t hether bpazomgbbeamsemttlbthetﬂc@rrﬁm@ortmfr@newrk mrrthat floor is
bubé)r‘hbl?ﬁéd athcBQJ OIS Lfbtportlng framework has been constructed, a floor

20 is formed about, or on, the supporting framework. For example, concrete is
typically cast about each floor-supporting framework, thereby forming the floors
of the building.

The horizontal beams are typically raised to their intended fixing site using a
25 tower crane or the like. The construction workers who fix the horizontal beams
to the building framework are conventionally raised to the fixing site using a
Mobile Elevated Work Platform (MEWP) that is situated on the ground.
However, a MEWP situated on the ground is only suitable for constructing the
first few floors of a building due to its limited vertical and horizontal range, and
30 s therefore unsuitable for the construction of tall buildings and for use at
construction sites having limited space or unsuitable ground conditions. In this
case, construction workers are either transported to the fixing site on a work

platform carried by a crane, or a MEWP is lifted onto the highest completed



construction sites having limted space or unsuitable

ground conditions. In this case, construction workers
wa@e@ecmriiber transported to the fixing site on BCTOBR006/050006

platformcarried by a crane, or a MEWP is |ifted onto

t he hi ghest conpletedfloor by @crane and then used to

transport construction workers to fixing sites within

r afiger Wyf a chendvaniPtherhesettohivansport cdristrugtian MeARersrtbdixing sites
t he hest fl oor using a crane, and then
usY"HB ﬁ@gf?/@&/\%‘?m nsport construction workers to
fixing sites within range of the MEWP, suffers from
nuner ous di sadvant ages. Such di sadvant ages i ncl ude the
neébe methndtoéliftinglaJMQNBeﬁrﬁo ¢he highest tamplgtéd foenusikg a crane,
| eted in support the . In . .
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full |oading capacity, which generall g t akes at 1 east
e

f i d@adwﬂages Iflﬂ}ﬂdﬁgtherﬁﬁQd toaﬂsi'@ﬂ flograibefore the kuilding framework
t h .
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accmﬁéte ﬂmls‘rfdultiJnWWua ulEMRel conerete tiasaslired td ABout 75% of its
oor of a partjally constructed bujldin rat her than
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oveuretfhly.e thgaddifion,Hbefd is@an ineczased rigkaofamaadcidenteccurring when
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personnel to the fixing site on a work platf
15 cadisabledst axconsitustian siesand besce aoinekpesi¢naad agestor could

whi h th

ontfive IR oV WS B35 B il fobrecdlsd Bilaftials ars agperally
bydésifaéd & prévent B@nﬁmdtléh%ﬂ(éméktha?ﬁ héévs: rbshiRgs, from
site whilst the crane raises a beamto the fiXi ng

si fadling/pvardbeedget hod is used to bring the
construction workers into position, it is conmonly the
case that the workers need to access open steel work.
20 ThThe mmethod of transporting construction personnel to the fixing site on a work

platform carried by a crane also suffers from disadvantages, which include the
increased risk of an accident occurring when construction workers are left,
secured by a harness to the building framework, at the fixing site whilst the
crane raises a beam to the fixing site.

25
Whatever method is used to bring the construction workers into position, it is
commonly the case that the workers need to access open steelwork. This may
involve straddling the steelwork, climbing ladders lashed to the steelwork and
the workers securing themselves to the steelwork using lanyards and safety

30 harnesses. Considerable hazards are involved in such operations.

In general, the inefficiency and/or inconvenience of conventional methods

used in the erection of structural frameworks for buildings may increase the



i nvol ve straddling the steelwork, clinbing |adders
| ashed to the steelwrk and the workers securing
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har nesses. Consi derabl e hazards are involved in such
operations. In general, the ineificiency and/or

i nconveni ence of conventional nethods used in the

er i@lihood @f neh+eornplianice fwitmeatetkegutationsidnd prgpenwprklng

i ncrease theljikeljhood of  .no | i ance
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increased risk of harmto the construction personnel.
There is therefore a need for construction apparatus

i n€heng isghereéme & need ireonstsligtion apln@ratueeinamdmgatr@ens dor

one,,or a st uct ure.
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the i nmproved cl anp, whi ch overcome or substantiall y

m tigate the abovenenti oned and/ or other disadvantages _
as?b@r&dﬂ%ﬁjnthem@Vﬁﬁqdo@n anproved etrmpnand appamtyssincorporating
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engage
| ogwntioned anﬂ&xmtl@@l&ﬂtﬁbatrﬁad;e@amaﬁﬂ with thétpi'rdﬂ alt.
surface of the object, and first and second cl anp
nenbers adapted for novenent relative to one another

&ﬂlr{é{]t%hét fifst s otRe ﬂﬂ/e?l'tléﬁpthgﬁg%g%r%vﬁeﬁ aagléﬁ{p%r

e br into engagenent W th ect, suC
_t halthagEmemi] with anrobjeot; thefclarmp conpprising a Imatbh\mlrhd:e adapted

L ol e Sst A Bxislial sURRe & i 0aREE AR s {5nd piSond Smp
| NHRMBS dd%P%’@Fhﬁﬁ%‘%@nt%laﬂ% 6 bh¥ éh%ﬂﬁ#sﬁ/hbf‘@n the first and

| ocation surface facilitates | ocation of the clanp
r esegdngeclampt membisysare adapieddo Hegrroughiiota ergagaraentwith the

2 WPRE syt ainbobfeit B Bl 58 Bl B TVl 350, Dotween

seh¢f lekaticonaatase yd tHeefiret 8nY sedbid eladiip nzeesdrdl ng to

the invention is particularly advantageous for use in
t he engagenent of a beamthat forns part of a building

st i !

S LB e, PR NGB B EBRBeBLE LAROREI bocauso o
location surface facilitates location of the clamp relative to the object to be
clamped, and the relative movement of the first and second clamp members
enable a wide range of differently sized objects to be securely engaged by the

clamp.

The clamp according to the invention is particularly advantageous for use in
the engagement of a beam that forms part of a building structure, and hence
the clamp is most preferably adapted for engagement with a beam. The clamp
may be suitable for engagement with beams having a range of different cross-
sectional shapes, such as circular, rectangular or hexagonal cross-sections.
However, the clamp is preferably adapted for engagement with an I-section
beam comprising a pair of flanges joined by a connecting web. In this case,
the location surface is preferably adapted to lie against an outer face of one of

the two flanges, and the clamp members are preferably adapted to engage an



may be suitable for engagenent with beans having a
range of different crosssectional shapes, such as

wa@eoersap] rectangul ar or hexagonal cross-sectPONEB2006/050006

10

15

20

25

30

However, the clanp is preferably adapted for

engagenent with an |-section beam conprising a pair of
flanges joined by a connecting web. In this case, the

| oimaer tacesafrthatfange m eftkeradity of thaeptamthaatingivee g gaich ghat the

an_outer face of one of the t | anges, .and t cl.a
el s Dt e Mhiiss, batmaeaifie looBlEa Surare anaing S& and
of sédtHd EibmpIfeRiberd.t her side of the connecting web,
such that the flange is captivated, in use, between

the location surface and the first and second cl anp

i B, B PrerEatif BBugRs 8 nouk R o Ra Ty B4R sebond ciam
pr ﬁfeﬁﬁtﬂitb)a fﬁbéfémbly ARINt&s. aThe Nocatibhakefacs i bﬁéf@faw defined

defi ned e housing, but may be defined b
sebwthe bom%ﬁga,tblﬂﬁn%hﬁéiefmﬁﬂ byRisepayate losation [I‘ﬁfh@errrdy

© (ﬂﬁor?rtﬁe u b fift n%ecﬁ"tﬂ fitst 3 8'ctam mbers.
def syl Her B pBSSIRE s PR SRR a5

pre erably epression wt
whi ch the Obj ect or part of the Obj ect is received, in
use, as the | ocati on surface is brought alongside an

exMioshareferabivadee slamm nciifesc dentessiacpiuahieh g objgct or
bo@%ﬂgftrﬁgﬁjgﬁgggaﬁgggd Sh U, a8 REE: @fsu%&g iLBought

ers. prefera
degloagsideran extdafal sacfasal bﬁttumbjat:t yTHig debeestmsmg be defined
and i,s pered, so as,to . aid Jocation of e flan
o b BEBTRG 51ci8. BF indetier witd Sheyek Boh b cippiBembers.
i flst pRdera®RR Iee Gbﬁfg},sm%&m&a}éu%@nﬂhﬁ\} Bi?lttYe housing, and is
mounted relative to the |ocation surface, such
t htaperedhpo asto @id logation of theollange alnngseagbg dmahlpnwwﬁace
t he object once the location surface has been | ocated
al ongsi de an external surface of the object. In

pr emerdribotp be iy firetlapdieeebme Blasnp FRNEHEE mayBe frotatdbly mounted
clanp nenber is nounted for |inear novenent relative

t oretlﬁélesf@dbﬁdo@t@ﬂtﬁll@%eﬁucmﬂtﬂﬂ meglamtemmmry may be brought

L?L X a@eé&n{eﬂﬁm&l‘? t% ngle@f'gné@fnhgl I%Qﬁsdrfrgu i ﬁ?sg Peé@t’&cated

| | aleagside\enexternat suiface bﬂthe dﬁjecﬂﬁdnlmeeémttypreterfeme.
embodiments, however, the first clamp member is mounted for linear
movement relative to the second clamp member, and also preferably relative
to the housing and the location surface. Most preferably, the first clamp
member is mounted for linear movement in the plane of the location surface.
This linear movement is preferably actuated by a hydraulic ram or the like.
This arrangement enables the clamp to engage beams having a greater range

of cross-sectional shapes and sizes.

In this case, the first clamp member and/or the second clamp member
preferably has an operable face that is inclined relative to the operable face of
the location surface, such that the operable face of the first clamp member or
the second clamp member and the operable face of the location surface
subtend an acute angle. In addition or alternatively, the first clamp member



This Iinear novenent is preferably actuated by a
hydraulic ramor the like. This arrangenent enabl es
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cross-sectional shapes and sizes. In this case, the
first clanp member and/or the s®cond cl anp nenber
preferably has an operable face that is inclined

r eaad/ov tha seddnal clpspabembeaoayolbe ratatdbde aslative guthiedoeation

such .t hat abl e face of t cla

o SRR Ik 36 Slan araser hay bRdolated P eBga et with an

t h&xtbﬂféltsbﬂ‘ﬁcé bf f@@bj%épt'ﬁﬁlg rét'&tlaﬁ Hha&y B@@ﬁ%cte'drby a suitable drive
addition or alternati'vely, the first clanp

nemeehanlarmthatt isecardralied byl 2uupenbub mosltrayefesahhotm egiation is

{ tq.the.l tl f th t
nenedé o o Bia fRhnSa thork S8 1RprineE dBE s i
S Upfe%@ﬁtlpbréfbﬁee RinstsddimERtss thefirst bﬁﬂnﬂ%rﬁ@eﬂﬁésﬁéﬁ mi:nned

by a suitable drive nmechani smthat is controlled by

useperable faggsang thg seeand clampsmesber isrotatable fﬁé%ttV@dtoﬂbe
| cl anp nenber during use.
I n%g?@%@%@ﬁég%r égr%ggag%gtoglgnent s, the first clanp
nenber has an inclined operable face and the second
menber is rotatahle relative to the |ocation

suTh EEMR gceEig IlaeameRiionTh Pagicudv-RAGHRGRPUSOr fixing
t heoddiMRAbh %gb?atﬂé"té bhYdRhdreasBaARY Qﬁgl%k‘%ofu%n bP‘é Sfucture.

construction apparatus to one or nore beans an
coHenoe adcording toatfurtber aEpent of ﬁte:mwdnm ttberse |stprov1ded
ect of. the invention,, there i

co %@%tﬁ’é‘f'PB APRAFRIPS COTRLISIRG oG ﬂb"@’ﬁ% Clﬂmﬁ’ﬁ)?% deperiprd above.
asTHE SHULRPE L RPYER th@%n%frﬁéﬁédiéﬁpér‘étdﬁ‘l'scf&etjhﬁa gg a completed

construction apparatus is fixed nay be a conpl e
st stoucturecon morsmommoniyo alsjructure thaids undet panstructionddn

ot DA B8 0t b purabiE ARARIAG i i heems

Of and/®F esluninsaoexsidel famdwork a@bubwhichl £lbdildihg is constructed.
constructed. The apparatus preferably conprises a base

unit including a plurality of clanps for fixing the

ant i 2Bbrdls BroTblath) Ubiofikes a e rifnORahd & hurbify of clamps

Pr foir diximigl the baise unit totr strudtusasuchcihabttse basalunit is in an elevated
position relative to the ground. Preferably, one or more of said clamps, and
most preferably all of said clamps, are movably mounted relative to the base
unit. This enables the base unit to be fixed readily to a range of different

structures.

Preferably, the apparatus according to the invention comprises three or more
clamps for fixing the base unit at three or more points to the structure under
construction, the three or more clamps being movably mounted relative to the
base unit. Most preferably, the apparatus according to the invention
comprises four clamps for fixing the base unit at four points to the structure
under construction, the four clamps being movably mounted relative to the
base unit.



nost preferably all of said clanps, are novably
mounted rel ative to the base unit. This enabl es the
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structures. Preferably, the apparatus according to the

i nvention conprises three or nffe clanps for fixing

the base unit at three or nore points to the structure
untibe ctamnps ofibiei apparaﬂms dré rpeefemblyradaptddamengagier@e or more
noyabl tive tj.at e base u

o BeambrJhe ik of & sTikitlie’ Tneds asan widroetabLiake dhe form of I-
COoggetionSSedris! theft laRERBn{éKtidnialy fermdtefrEmsste! Floﬁévérotl’fe clamps

points to the structure under” construction, the f
cl mwsbebadamedm abgage:dlﬁetrenlt bedraprofies, csudmmsObmns havmg

- ottt a0 on hekagttRE FBeseedtliBnR SiiapeR Moskprgferably, the
St &lafripsl oF-thd Rppardlas are Btlhptedad i n@laPé d p&ieof heriZaritan bdams that

| section beans that are conventiona fornmed from

st e origmaiedxaratieldo @aéhﬂh%W%eVé@a Qe@lafftpsefﬁ%@@ adapted to
di e i .

0} PRGHGEbinRE A8 inent of Bkills ScHoABraRY ABpts sqmprising non-

shpaetiel hridontal dfeansdaid/of hertichhbgamsef t he appar at us
are adapted to engage a pair of horizontal beans that

are orientated parallel to each other. However, the

cl BB oMY, %epr%?@rabﬁﬂat{&héﬂ%%% HR&H eﬂéﬁ@é‘%ﬁﬂ%soé%fe unit.

beans, SUCh a2 Cat Fangenents conp i'si ng nonpara
hoEaclo ctamhp mpmﬁerabty/ raovataetrelative be thesbadeaahit, drechgudhs

DoV e EPRrSLah AR G SR ALPLINB PG e live to the

t Obéé‘@uﬁftisﬁl ?&*tlbula?r@ac?ﬂléb i BrTERIHly hidvBbRf @I#RkeMo the base unit
br ought abou movenent of the leg relative to the

baged/an ad;ustablgm tangth auch témtthe leggthsopihat padisif yhe leg that

T4 BB bfsd 11 BrARusHBle JFBSer by iRPpdrBus

t hedmpriSeLIus IRYWIN atdigmpaitRichBltio tise distallendl of edhlég.
preferably, the apparatus conprises four legs with a

clanp attached to the distal end of each leg. Each | eg

ggﬁggﬁ Iéégh%&gﬁl SotABHN REuhRd tBEhE BEEe YRt In ts CBES, each leg is
gis

preferably also telescopically extendible and retractable. In a presently
preferred embodiment, however, each leg is slidably mounted within a housing
that is fixed relative to the base unit, such that a clamp at one end of each leg
may be extended and retracted relative to the base unit by movement of the
leg relative to the housing. In this case, the apparatus preferably comprises

four legs that are arranged parallel to one another.

Two or more of the clamps, and hence their associated legs, may be
mechanically connected so as to facilitate co-ordinated movement of the
clamps. Alternatively, coordinated movement of the legs and clamps may be
achieved by means of a microprocessor and suitable sensors. In particular,
since structures generally include pairs of parallel beams, the apparatus is
preferably arranged such that the clamps are always arranged along two

parallel lines.



preferably also tel escopically extendi ble and

retractable. In a presently preferred enbodi nent,
whowewes191 each |l eg is slidably nounted w thin BChGB3006Q50006

that is fixed relative to the base unit, such that a

clamp at one end of each |leg nmef be extended and

retracted relative to the base unit by novenent of the

Ieg relative to the housing In this case, the

o 6% QoarasBncaitae iamEn prelaral ConiisTihie s @ cBhSiurtion worker
C' ACoMMBRSLEHN the Méraﬁ:%s%'a?fdﬁ%d ﬁ%smd%bhe'% of the clamps

mechani cal l'y connected so as to facilitate
coredativientattbel baseamilris pogferatdy coatrpliableby er ecrnstrustign worker

coor di nat nt of the |l egs,.and cl ams be

5 5 CRbetogeeRY R sodiralul” niRudls), T ABSa s pererably
seinghides d foritasl ipadiel Mat ehhbles Sednstiuelion vaRker @l dontrol said
i nclude pairs of parallel beans, the apparatus is

pr eperiatan ;andfqrang&meuw thaglamps andipercaalso Anydgas supporting
2" (RERGR! I8 (Y BERb Frd b Ind 800051211 B MurhBtion witn,

cl amnps I ntro a’‘constructi

woa lsartalalecwmmﬁdéﬁdebsudﬂm amarcmrueessbn Mbiartbreferattmahe
novenent of the clanps relative to the ba?e unit iIs
10 pr %@@F%@ay‘eb@rﬁqné‘ﬁp’@éﬁ to tB? MICEQRFREPSROr ARA/ARdh& glamps such that

Egn Msgﬁ@ @ﬁé* SondthudidhiwGREAR Iat‘i\Eeeto the

appar at us y |nc udes a control pane
enapparaties. clarpstrticidar, dime wontkelrpane| mmafe:‘abbjaamnected to the
nt of the cla

t d/ ) d h .
o BITaRPoeRHY o IE AameR Y aRgs O BriexEineatP Ganireless
pr ﬁfl@rlaﬁéfé!rdbiy: 'e’é@ﬁ%larﬁb and Iég |§8ﬁé?é[é(9§ﬁd/%? mdvield usihg a
sui tabl e control device, suc a m croprocessor.

15 Mokydrpuli¢ er eleiciro- ma@mammlrtransmmon isysteonnected to the
m croprocessor and/or the clanps such that the contro
panel is novable by the construction worker relative

t OELBIE cRIPRR FiyUSe rotatads Fdigtiveto, theheg eaMHich itheAtluntéd.
preferably connected to the m croFrocessor and/ or the

c| paftisuley, theiientation of eachytlamedpladive to is gofresparding leg may
| B o T Bl Yn SRFHHE T ol SR ftablg from the
20 t r eovstrol painehohetmase unit. Alternatively, each clamp may be resiliently
biased into a rest orientation, and rotated in use by engagement with the beam

to which the clamp is to be fixed.

However, in presently preferred embodiments, each clamp is fixed to one end
25 ofaleg. Inthis case, the first clamp member is preferably mounted to a
carriage, which is itself mounted within the leg and includes a mechanism for
moving the carriage relative to the leg, such that the first clamp member may
be moved along a linear path relative to the leg. In particular, the carriage is
preferably slidably mounted within the leg.
30
Most preferably, the second clamp member has a fixed linear position relative
to the leg. Hence, the first and second clamp members are preferably brought
into engagement with the flange by extension of the leg until the second clamp



Each clanmp may be rotatable relative to the | eg on

which it is nounted. In particular, the orientation of
weamh/otdianp relative to its correspondi ng | eg PERGB2006/050006

determ ned by an appropriate drive mechani sm and

controllable fromthe control pghnel of the base unit.

Alternatively, each clanp nay be resiliently biased

[ ntmnabereeﬂgagebdem fHanga, arthebtractian eﬂthmcarslegbymtll the first clamp

t th th b whi ch t I
T e baikngrges the TanGe e Thse Ricesiemts bR FHeHed 1ogether, or
eaﬁ,hsefd@ﬁge 8s hppRfpriafe.one end of a Ieg In this case,

the first clanmp nmenber is preferably nounted to a
carrlage, which is itself nmounted within the |l eg and

5 | PP AR AR BhaTER o SR RS Plter co,
mowol/aql STiitLstratibh @aly, RatHhreférente (6 tﬁ@aéétﬁnbmﬁnd; drawings, in
particular, the carriage is preferably slidably

moWhiGBd within the |eg. Most preferably, the second
clanp nenber has a fixed |inear position relative to
the leg. Hence, the first and second clanp nenbers are

pr Figarahliy ahrendyViéwioftaofirehgmpediméntwaftahclaimg ddcondiaghy the
extensjon of the |eg funtll t he second cl anprenber
10 enipygalion groagethyih alirgt PRAMact i on of the carriage
until the first clanp nenber engages the flange. These
novenents may be effected together, or in sequence, as
apﬁlgupe Rds an dhdeﬁewrcrfdlheﬁt&b@rmtmdlment of aelany ancording to the
w be Q??Sﬁ edln reater detail, by way of

i | 'Inﬁfg[‘f‘)%q FBga thA $¢FReaMce to t he acconpanying

draw ngs, in whi ch Figure 1 is an end view of a first
enbodi nent of a clanp according to the invention
15 enﬁ@glé@l dus ah end viewtofl@esagondi grubediment oA alanip\aceardimg to the

fi cl anp according to the

[ nbgﬁP{%eﬁﬁg%%degﬁad lP?éaﬁ*second beam Figure 3 is an

end view of a second enbodi nent of a clanp according

to_the invention engaged with a bea rg
Figure 4 is a perspective view of a third embodiment of a clamp according to
the invention engaged with a beam;

20

Figure 5 is a perspective view of a fourth embodiment of a clamp according to

the invention engaged with a beam;
Figure 6 is a perspective view of a base unit of construction apparatus
25 according to the invention including a fifth embodiment of a clamp according to
the invention;
Figure 7 is a fragmentary perspective view of the base unit;

30 Figure 8 is a fragmentary side view of the base unit;

Figure 9 is a side view of a clamp of the base unit in which the clamp is in an

open configuration;



Figure 4 is a perspective view of a third enbodi nent
of a clanp according to the invention engaged with a

wheaap7Hdgure 5 i s a perspective view of a foup€hGB2006/050006
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enbodi nent of a clanp according to the invention
engaged with a beam Figure 6 i% a perspective view of
a base unit of construction apparatus according to the
invention including a fifth enbodi mrent of a clanp
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The clamp 32 comprises a housing 33, a pair of hydraulic rams 34, a locating
member 35, and a pair of clamp arms 38. The locating member 35 is a
generally cylindrical body that extends downwardly from the lower surface of

the housing 33 and has a flat lower surface.

The housing 33 includes two pairs of flanges 36 that extend downwardly from
its lower surface. Each clamp arm 38 is pivotally mounted between a pair of
flanges 36, at a point between its ends, so that the clamp arms 38 are able to
rotate relative to the housing 33. Each hydraulic ram 34 is pivotally attached at
one end to a wall of the housing 33, and at the other end to the upper end of
the clamp arm 38 that is situated adjacent to the opposing wall of the housing
33. Extension and retraction of the hydraulic rams 34 causes the clamp arms

38 to rotate relative to the housing 33.



the housing 33 and has a flat | ower surface. The

housi ng 33 includes two pairs of flanges 36 that
wexdoentsigownwardly fromits | ower surface. EacPCTGBR®G6/050006

arm 38 is pivotally nmounted between a pair of flanges

36, at a point between its endd0 so that the clanp

arns 38 are able to rotate relative to the housing 33.
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beafitheerm 1bd 2% cindhis way.dhe e B2fapYyatesibe flange of the beam
h N i
o) L172 dueBffing focBlifio RIS ERGESS phiThe Barh s 38, e henco
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ca85 1y BSOS 1BhEEYF difarbhify B8BAmE2 Pep1een { he

| ocating ne anp arns and hence
f| xes the apparatus 10 to the beam 11,12. The cl anp

2 B AR SoCSM b oBBhn Sl 4 QB iSrbbag e vention
C aﬂhlc‘hﬁk %eﬁel‘aﬁ&%s@ﬁnéﬂétﬁ hgpe W&cléﬂnﬁ%?@%mﬁﬁn]@pre-
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or Baf R dand YoealiBifin TRy 435, 4 SoBRBE AT is agtgd on by a st

C| Byd@ralife raAM34] aAg arclaMipsariit 138 thatds bt orMBy &EsE2ehd hydraulic
135, a carrlage 136 that is acted on by a first

hy®@mdB¥c ram 134, and a clanp arm 138 that is acted

on by a second hydraulic ram 137. The housing 133

includes a vertical locating surface that is brought
20 i nThe housing 133 includes a vertical locating surface that is brought into

abutment with one end of the upper flange of the beam 12, in use, and a
locating member 135 that extends from the upper end of that surface and
includes a horizontal lower surface that is brought into abutment with the upper
surface of the beam 12, in use. The housing 133 further includes an upper

25 member that extends above, and parallel with, the upper surface of the beam
12. The carriage 136 is slidably mounted to the upper member of the housing
133, and is acted upon by the first hydraulic ram 134 which is mounted within
the housing 133.

30 The carriage 136 includes adjacent vertical and horizontal surfaces at its lower
end that are brought into abutment with the other side of the upper flange of
the beam 12, and the upper surface of the beam 12, respectively, as the first
hydraulic ram 134 is retracted and hence the carriage 136 is moved towards



abutnment with one end of the upper flange of the beam
12, in use, and a |l ocating nenber 135 that extends

wo ewantdier upper end of that surface and i ncl udeST/&@B2006/050006
hori zontal |ower surface that is brought into abutnent
with the upper surface of the Bdam 12, in use. The
housi ng 133 further includes an upper nenber that
extherosarm i@y & usendTheackdrhe brmi 138 istpinotalhpaitached iadbe @arriage

h 12. Th 136 | lid
{ nE36E 8 0 s 1o WBSKTRNY Ao R Loy 2 ey Eiper GgH of the
byaltrﬁq 3Bii§ %IVOIFM@rﬁtHdh@drtarfhégécm ﬁ?dﬁaﬁhé‘?éfﬂtﬁ? Whithiig

t he housing 133." The carriage 136 iIncludes adjacent
vemouatad wﬁUIngelcamragM&&rfaces at its |lower end that
are brought into abutnment wth the other side of the
upper flange of the beam 12, and the upper surface of

t hBefir@ @ngadgemenbaré fivstihydrafictram 134 & eXt¥Adéd! drid thaBecond
134 is retracted and hence the carriage 136 is noved

t otdraglieeam d 3 is retraciedssuchrihat theaetpmax hd2.68n pe positioned with

P ot BEa iR (35t el iR skl of ad CafiagB e
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ydraulic _ram 137 which is rmunted W|th| n the carrjag é
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B2 RINGESIAAERT B (het TRISISS { B8 AN Shdong;hydraulic
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of the beam1 On actuation first hydraulic ram
15 13wnth dhe inwercustacarafithe upperéangecell thelhaaae 420fn thie way, the

creh P TR by MEiooreol o Boat 12 phifedt & egeting

bYrrfehﬁbd”rOIlw e dadiagande, BAdIRS elRfnp AEhadg. c ram 137
is then extended until the cl anp arm 138 i s brought

into abutnment with the | ower surface of the upper

cohEfR B arolf 2 FfL o pplifhart o & g 04GR dznventon,

20 | owhlchrig generally designated 232. The clamp 232 is shown in engagement
with a beam 12. The clamp 232 comprises a housing 233, a locating member
235 extending downwardly from the lower end of the housing 233, and a pair
of clamp arms 238 that are acted on by a pair of hydraulic rams (not visible in
Figure 7) within the housing 233.

25
Each clamp arm 238 is pivotally mounted at a point near to its upper end within
the housing 233. Hydraulic rams act on the clamp arms 238 so as to cause
rotation of the clamp arms 238 into, and out of, engagement with the beam 12.
Each clamp arm 238 has a generally channel-shaped cross-section for

30 increased strength.

Before engagement, the clamp arms 238 are positioned so that the clamp 232
can be lowered until the locating member 235 contacts the upper surface of



menber 135, the carriage 136, and the clanp arm 138.
Figure 4 shows a third enbodi nent of a clanp according
wo eooblgsipnvent i on, which is generally desi gnat Bdr/2B2006/050006

The clanmp 232 is shown in engagiemant with a beam 12.

The clanp 232 conprises a housildg 233, a l|ocating

nmenber 235 extendi ng downwardly fromthe | ower end of
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12 %ach clanp arm 238 has a generally channel - shaped
cross-section for increased strength. Before

engagemsnt, the clanp arns 238 are positioned so that
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with the | ower surface of the upper flange of the beam
10 1ohoysing 333, adgcatingdnemaep 388 and aiGlarmp &M 338 thabés acted upon

fl 12 between the | ocating nenber 235
P Bl a0, g

anp arns 238. Figure 5 shows a fourth
enbodi nent of a clanp according to the invention,

oh5fif claimg SEReRind sband oGted i i fodThe 345, ad profects
12doﬂ7tiﬁa?dl9"tﬁbr§ﬁ8rrﬁo1m b8fdnBHRE'E dt?ﬂp afma 338 thﬁ?ﬁ:‘dj%tﬂs from

|
menber 335, and a clanp arm 338 that is acted upon’by
15 a thedheusing 333uis Beaed™ith an impargdiyiagB® nesess thatlis adapted to

nount e i thi e housi 33, je . .
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t hiloupted within the Miduking 3683)ndnacis b siidd e @8mpidrin 388 relative

inwardly facing recess that is adagt ed to .
to the housing 333. The locating member 335 has an upper portion that is
slidably mounted within a lower part of the housing 333 and has a lower

20 surface adapted to be brought into abutment with the upper surface of the

beam 12, and a projection that extends downwardly from the end of the upper
portion that is remote from the clamp arm 338. The projection of the locating
member 335 has a vertical surface that is adapted to be brought into abutment
with the other end of the upper flange of the beam 12 to that which is to be

25 received by the clamp arm 338.

Before engagement, the locating member 335 is positioned relative to the
housing 333 such that the beam 12 will be centrally positioned relative to the
clamp 332 when the horizontal and vertical surfaces of the locating member
30 335 are brought into contact with the upper surface of the beam 12, and one
end of the upper flange of the beam 12, respectively. The locating member
335 is secured in this position by a pair of latching pins 336 that are fastened
within opposing openings in the housing 333. Once the locating member 335



recei ve one end of the upper flange of the beam 12.
The hydraulic ram 334 is nounted within the housing

W@3Bs/02710h acts to slide the clanp arm 338 rel aPCEBR@6/050006
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t he housing 333. The | ocating nenber 335 has an upper
portion that is slidably nountd8 within a | ower part

of the housing 333 and has a | ower surface adapted to
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re 6 shows a appar a ccord
t happmm | laraddifiorg lconaection apparatus 424 for guiding oil and electrical
circuits between the upper part of the apparatus and the central housing 422 is

also provided.

The central housing 422 includes a pair of parallel side walls to each of which
is fixed an inner leg housing 426. The inner leg housings 426 are each
generally box-section members that extend parallel to the side walls of the
housing 422 to which they are fixed, and extend a little beyond the length of
the side walls at each end. Furthermore, identical outer leg housings 428 are
mounted adjacent and parallel to the inner leg housings 426.

A leg 440 is mounted within each of the inner and outer leg housings 426,428,
such that the base unit 420 comprises four legs 440, two on each side of the
central housing 422. Each leg 440 is defined by two channel-section members



general |y designated 420, engaged with a pair of

paral l el beans 12. The base unit 420 conprises a
wa@enwbnzd19housi ng 422 upon whi ch an upper part BPET/GB2006/050006
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The four legs 440 are therefore at all tines parallel
t oAb 448nandhat itgigtheq gndde thaclamp #30 &t the ead @hthe/associated leg

pr rred, enbodi ment of a clanp according to the
i nvention, which is generally designated 430 and
20 descri bed in nore detail

A hose- and cable-carrying tray 444 is provided for each leg 440, at the
opposite end of the leg 440 from the clamp 430. Each tray 444 extends
between the leg 440 and a platform 445 that is fixed to an end of the leg
housings 446,448. Hydraulic hoses and cables for the mechanisms and

25 associated sensors of a particular leg 440 extend along the platform 445 and
through the tray 444 to that leg 440.

Turning now also to Figures 7 and 8, the clamp 430 comprises a pair of
mounting plates 432, an inner clamp member 436 and an outer clamp member

30 435. The mounting plates 432 are fixed to either side of an end portion of the
leg 440, and each comprise a pair of lower projections that together define a
generally trapezoidal depression for receiving at least a flange of the beam 12
during use. The surfaces of the mounting plates 432 that define this



below with reference to Figures 7 to 12, is forned at
an end of each of the four |egs 440, such that the
whame/ 019t 420 has front and rear ends that eartT/BBY®6A50006
pair of clanps 430 (the clanps 430 at the far end of
the base unit 420 are hidden) WPth a pre-deterni ned
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pl Bbeportion &f the qoncavelsuHaCa fibis P diately adiasephic fhe location
| SsPMY 6fthe clamp 430 is adapted for engagement by the flange of the beam

20 12, as discussed in more detail below with reference to Figures 9to 12. The
inner clamp member 436 further includes an engagement bar that is mounted
to the other end of the concave surface, the engagement bar being adapted to
engage the underside of the flange of the beam 12.

25 The outer clamp member 435 is mounted for linear movement relative to the
mounting plates 432 and the inner clamp member 436 in a direction that is
parallel to the associated leg 440. In particular, the outer clamp member 435
is mounted to an end of a carriage 434 that is slidably mounted within the leg
440. The carriage 434 has the form of a box-section member, and is aligned

30 along a generally central longitudinal axis of the leg 440. An inner hydraulic
ram is mounted within the interior of the leg 440, and acts to effect movement
of the carriage 434, and hence the outer clamp member 435, relative to the
remainder of the clamp 430.



an end of the external hydraulic ram442. In this way,
actuation of the external hydraulic ram 442 effects

worewen®idl of the | eg 440 and nounting pl ates 4BRT/GB2006/050006
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relative to housings 422,426,428 of the base unit 420.
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cl toepsahié® tlme adracting ¢fe verrimage 434 so that the outer clamp member 435
remains engaged with the beam 12, until the flange of the beam 12 engages
the portion of the concave surface of the inner clamp member 436 that is
immediately adjacent to the location surface, as shown in Figure 11, and
causes the inner clamp member 436 to rotate until the engagement bar of the
inner clamp member 436 engages the underside of the flange, as shown in

Figure 12.

In use, apparatus including the base unit 420 of Figure 7 is lifted using a tower
crane or the like and suspended above two parallel horizontal beams 12 of a
structure. The apparatus is suspended from the upper part of the apparatus
(not shown in the Figures), such that the base unit 420 of the apparatus may
be rotated relative to the beams 12. The base unit 420 is rotated until the legs

440 are orientated perpendicularly to the two parallel beams 12. The legs 440



recess therebetween. Furthernore, this recess faces

the inner clanp nenber 436. As shown nost clearly in
wo-e@anes19, t he upper channel -secti on nmenber of PEEGB2006§50006

440 extends a greater distance than the | ower

channel -section menber, such tAdt the outer clanp

menber 435 projects fron1the undersi de of the |leg 440

i nae ﬂhbe ei@ndmisd;mtr@efe'mmtil h)lye tlaenpe4i30 aregappraipeiately

432 t 435 | t
2 Bt ited B efahocwlih TP pi BRGIS! Rorontarbeanes, 18, heapparatus
of sttHSn ‘I‘é\ﬁé%d‘lﬁﬂrl tHﬂ I%éﬁor?s&ﬁaée?of iHeuéédhaélém?WWé?élbngsme

of the clanp 4 an | -section beam 12 n Figure
9, thelmp&nsurfage oai@mh debnm 3. dheatarops #30maretieen egtuatmi, as
so tha outer cl.a nmenper_ 435 s ,hot, ext end
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432. In use, the clanmp 430 is |lowered until the
| ocation surface rests upon the upper surface of the
beam 12, as shown in Figure 9. The carriage 434 is
then retracted until the engagenent surface of the
outer clanp nenber 435 engages a peripheral part of
t he underside of the flange of the beam 12, as shown
in Figure 10. The leg 440 is then extended, whilst at
the sane tine retracting the carriage 434 so that the
outer clanp nenber 435 renmai ns engaged with the beam
12, until the flange of the beam 12 engages the
portion of the concave surface of the inner clanp
menber 436 that is imediately adjacent to the
| ocation surface, as shown in Figure 11, and causes
the inner clanmp nmenber 436 to rotate until the
engagenent bar of the inner clanp nenber 436 engages
t he undersi de of the flange, as shown in Figure 12. In
use, apparatus including the base unit 420 of Figure 7
is lifted using a tower crane or the |ike and
suspended above two parallel horizontal beans 12 of a
structure. The apparatus is suspended fromthe upper
part of the apparatus (not shown in the Figures), such
that the base unit 420 of the apparatus my



be rotated relative to the beans 12. The base unit 420
is rotated until the | egs 440 are orientated

w@eopersddprcul arly to the two parallel beans 12.PAdheBk@g®s50006

10

15

20

25

30

440are then extended or retracted until the clanps 430
are appropriately positioned t38engage with the two
paral l el horizontal beans 12. The apparatus is then

| oGtmied until the |location surface of the each clanp
430 lies al ongside the upper surface of each beam 12.
The cl anps 430 are then actuated, as descri bed above,
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1. A clanp for engagement with an obj ect , . .
cosyifacs adapted de tieiagainst ahexderaahpuréare of theebjepeti and first and

an_external surface of, th bject. and first and

o oReeRNd.5ldmp Membars StanisAda Mavemsitazialive I AFs gaothsr.
ongharum ited firstaAt eBohd @ldmp AerAbsrshe Adaptditidbe brought into
menbers are adapted to be brought into engagenent wt

t hengagarpent witl the ehiect, saclh hatdhe objashpr part of iee ebjestis
. O e t .
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cl dlampdmembdrai m 1, wherein the clanp is adapted for
engagenent with a beam 3. Aclanp as clained in Caim
2, wherein the clanp is adapted for engagenent with an

| -gecti A B ai iof e
L oo AP B S e e A kAo or
whengagenmérmt witltatbeam.sur f ace i s adapted to |ie against
an outer face of one of the two flanges, and the cl anp

nmenbers are adapted to engage an inner face of that

flange AmIfhp R clginilR A Clalth 2C WHeRSihitRE clfp isSaGAbtb8 36r
the flange is captivated, in use, between the |ocation

suengageraent witleanilrsectian deaarerripdsingm painbefianges joimed by a

o1 BTGS2 Nous: ng to which the Tirst and

second cl anp nenbers are nount ed.
4, A clamp as claimed in Claim 3, wherein the location surface is adapted
to lie against an outer face of one of the two flanges, and the clamp members
are adapted to engage an inner face of that flange on either side of the
connecting web, such that the flange is captivated, in use, between the
location surface and the first and second clamp members.

5. A clamp as claimed in any preceding claim, wherein the clamp
comprises a housing to which the first and second clamp members are

mounted.

6. A clamp as claimed in Claim 5, wherein the location surface is defined

by the housing.

7. A clamp as claimed in any preceding claim, wherein the clamp includes
a depression within which the object or part of the object is received, in use, as

the location surface is brought alongside an external surface of the object.



6. Aclanp as clained in Caimb5, wherein the |ocation

surface is defined by the housing. 7. A clanp as
wa@bk@boedoi n any preceding claim wherein the cPEmpB2006/050006

includes a depression within which the object or part

of the object is received, in d8e, as the |ocation

surface is brought al ongsi de an external surface of

the object.8. A clarrp as clainmed in Caim7, wherein

5, RSl ot i 58 o
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depression I s defined substantral housi ng,
anoheimparapered so as to aid | ocation of the fl ange
al ongsi de the |l ocation surface. 10. A clanp as clai ned
in any preceding claim wherein one or both of the

figst andisApARLIGhATINCEREBS whersiatté debredsivisadbfined
relative to the | ocation surface such that the cla

nestestantially m/ethgrfmy@mg, iandds éanprgdweras tniaid |Q¢?é'°6l5}fgg@ flange

on e has been | ocated al ongsi de
angﬁnbg?ﬁg sur'gggﬂg %he object. 11. A clanp as

cI ai med in any preceding claim wherein the first

menmber is mounted for |inear novenent relative
10 o19he ALYNR a8 daiprackinny presedingglaim, whereingng:er both of the

CI : t:

o PG 366088 Bl Rehidi3ls FoBERIFRERRod FuRIEAe location
rreaWc;e tshieh limatthe glampl ndmbérscaay be broudlatciato arjgag®ment with
clanp ,as clainmed in Caimil2, er ei e first

rolRSRDIPE anriPe oo Suftase DA ARIHOR PG HRNSFidR anernal
t hgukse2bf tAB objsdtace. 14. A clanp as clainmed in any
one of Clainms 11 to 13, wherein the |inear novenent is

15actuated by a hydraulic ramor the like. 15. A cl arrp

£ KR ablo R Aar, feBBadd. ddtm s Be riiiam

ann@m@bé endurtéd fdrdineaP movement relative to the second clamp member.

12. A clamp as claimed in Claim 11, wherein the first clamp member is
20 mounted for linear movement relative to the second clamp member, the

housing and the location surface.

13. Aclamp as claimed in Claim 12, wherein the first clamp member is
mounted for linear movement in the plane of the location surface.

25
14. A clamp as claimed in any one of Claims 11 to 13, wherein the linear

movement is actuated by a hydraulic ram or the like.

156. A clamp as claimed in any one of Claims 11 to 14, wherein the first

30 clamp member and/or the second clamp member has an operable face that is
inclined relative to the operable face of the location surface, such that the
operable face of the first clamp member or the second clamp member and the

operable face of the location surface subtend an acute angle.



inclined relative to the operable face of the I ocation
surface, such that the operable face of the first

wa@bk@ap7irenber or the second clanp nenber and tPET/GB2006/050006
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operabl e face of the |ocation surface subtend an acute
angl e. 16. A clanp as clained i B0any one of Cains 11
to 15, wherein the first clanp nmenber and/or the
second cl anp nenber is rotatable relative to the

TGt eqhiATDD SRRk anw oS A TR i oo iegeiprthe first
t hgiaffy Membek andforah@Secadd %|a%;57ﬁ%rhl§’e%%fé‘tétﬁe relative to the

wherein said rotation is effected by the object
i niocatiom gutaca so katdhe gfame mamberumay derotated dntongagement

cla as clainmed.in im1l6 or 17, wherein the first
cl\é‘(ﬁﬁ %‘?F@%‘F‘aﬂggﬁ%?{a &@Pl%ﬁc%per abI e face, and the
second clanp nmenber is rotatable relative to the

| ocation surface. 19. Construction apparatus

copr | sArcéaran@soﬂalmﬁdemc@alms? 6awhgeginsaid ratatigryis effected by the
| d
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unit |ncI uding a plurality of said clanps for fixing
the base unit to a structure such that the base unit

] sT8n aft cABD ASRIMAY ini GATT dPAM 1o WhereRhg fistlfdemp member
L. héQBRAUMLLUDRRIR ALY BrfftnE! RIcHRE dlé}nnéj\?g%rﬂbépls rotataple

wherein one or nore o clanps are nount e
rerejmh\xeetottbeﬂdxrﬁatbassmrfmet. 22. Construction apparatus
as clainmed in daim2 1, wherein the clanps of the
apparatus are adapted to engage a pair of horizontal

beqgs t BBhsRIGICH éﬁ:ﬂirﬁf&%&ﬁﬁ’élhéf bnk®rfsre &ér‘f\?& as%fefined in

Construction apparatus as clainmed in any one of O ains
19any peexeditg¢lginm. each clanp is attached to a | eg that
extends fromthe base unit.24. Construction apparatus
as claimed in Gaim23, wherein each leg is novable

rep@t i veohstridtrogssartitistasidldingéd RACIHhalY, avHdieingRetdpparatus
such that the length of that part of the Ieg t hat

pr ePrEpfisesa\pgse Uniidneludingumpluraldy of saidgiamaps for fixing the base
unit to a structure such that the base unit is in an elevated position relative to

the ground.

21.  Construction apparatus as claimed in Claim 20, wherein one or more of
said clamps are movably mounted relative to the base unit.

22. Construction apparatus as claimed in Claim 21, wherein the clamps of
the apparatus are adapted to engage a pair of horizontal beams that are
orientated parallel to each other.

23. Construction apparatus as claimed in any one of Claims 19 to 22,

wherein each clamp is attached to a leg that extends from the base unit.



25. Construction apparatus as clained in Caim 24,
wherein each leg is slidably nounted within a housing

wo bab/o79f i xed relative to the base unit, suchpehaB2@e6/050006
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clanp at one end of each | eg nmay be extended and
retracted relative to the baseZlinit by novement of the
leg relative to the housing. 26. Construction

app4r at Gensisucticn apgrhratusaas/claimedin Cladmr3, Whdreinzigch leg is

o1 Seyebledei .3 TS base Bal ehdid)isigbia R el suehyhahe
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Consfruction apparatus as clainmed in any one o ai s
19 to 25, wherein each clanp is fixed to one end of a

| eg-of the base unit nd the. firstcla nber is .
ot caCons RN fhanrafiad Adindd Fofimh, WSH ddthea is

t helidadly motintdttWitBidsa RotEIAl AutSEriked réTaiivé b theebase unit, such
carriage relative to the leg, such that the first

I thab arslammerat pap and oieach ladehay BelexirngedrndretEciad riative to
. 1 . . d .
o Sfears i B e e e SRR W ing Pobi b o

within the leg. 29. Construction apparatus as cl ai ned
in.Claim?27 or.aim?28, wherein the secong cl.anp
medBer kBstEUGtionRPRArARISAS,H3IMeG N ARy aRe PEClaimshid to 25,

| €@herein operation of the clamps and/or movement of the clamps relative to the
base unit is controllable by a construction worker accommodated by the

apparatus.

27. Construction apparatus as claimed in any one of Claims 19 to 25,
wherein each clamp is fixed to one end of a leg of the base unit, and the first
clamp member is mounted to a carriage, which is itself mounted within the leg
and includes a mechanism for moving the carriage relative to the leg, such that

the first clamp member may be moved along a linear path relative to the leg.

28. Construction apparatus as claimed in Claim 27, wherein the carriage is

slidably mounted within the leg.

29. Construction apparatus as claimed in Claim 27 or Claim 28, wherein the

second clamp member has a fixed linear position relative to the leg.



