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ARodHandlingSystemforDrillingRigs 

TECHNICALFIELD 

Eli Thepresentinventionrelatesdrillrigs.Inparticulararodhandlingsystemfor 
drillrigsusedinexplorationdrilling.  

BACKGROUND 

E2J Drillrigsformpartofanintegratedsystemusedfordrillingholesforexample, 
mineralexplorationwateroilandgasaswellasotherapplications.Commontoall 

drillrigsisadrillstringwhichconnectstherigtoadrillingbitorpneumatichammer, 

usedtopenetratetheearth.Thedrillstringismadeupofdrillpipeorrodsegments 

whicharescrewedtogether.Typicallythedrillpipesegmentsaremadeupofoneor 

moredrillrods. Drillpipesegmentsvaryinlengthdependingupontheapplication.  

Tohandlethedrillpipesegmentsintoorfromtherigahoistingwinchisused.  

E3J Onecommontypeofexplorationdrillrigsisamulti-purposedrillrig.Multi
purposedrillrigsdifferfromspecific-purposedrillrigsintheircapacitytoperform 

diamondcorestandardrotaryhammerorreversecirculationdrilling.  

E4J Themosttime-consumingdrillingprogramisdeepdiamondcoredrilling.  
Deepdiamondcoredrillingiscommonlyperformedwithmastinclinationsof90 

degreesto45degrees.Typicallydrillrigpracticeinvolvesdrawingorreturningdrill 

segmentsorrodstoaslooporbodytruckparkedbehindthedrillrigusingamain 

haulhoistingwinch(showninFigure1).Themainhaulwinchhaulsthedrillrodsout 

definesthemaximumdrilldepth.  

E5J IndesignlifecalculationforarigsimilartothatshowninFigure1,itis 
anticipatedthatthewinchropemovementfora10-yearlifeisaround8,300,000 

metres.Thehighcyclerateandmeterageresultsfromrodtrippingforexampleto 

changeworndiamondimpregnatedbitsorfordrillholealignmentsteeringmethods.  

Bitlifevariesduetogeologyandrocktype.Inadditionrodsizecanchangeat 

differentdepths.  

E6J Drillrodsusedindeepdiamondcoredrillingareprovidedin3metrelengths, 
whicharescrewedtogethertomake6metreor9metrelengthsegments.The 

maximumsegmentlengththatcanextractedusingthemainhaulwinch(shown 

oftheholetypicallyindrillpipesegments.Thecapacityofthemainhaulwinchoften
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Figure1)istypically6or9metres(2or3times3metredrillrodsattachedtogether).  

InAustralianormalpracticeforlargerdrillsistoaddrodsin6metrelengths.  

71 Inlightoftheabovedrillrodsaretransportedtositein6metrelengthsona 
rodtruckorsloop.Insomeinstancesforexampleinthecaseofsmallerdrillsdrill 

rodsareleftin3metrelengths.InAustraliathemajorityofdrillingmachinesin 

operationaddin3or6metrelengthsandpullin6or9metrelengths.  

E8J Asthedrillholebecomesdeeperandthedrillbitneedstobereplacedthere 
isaneedtorackthe6or9metrerodsegmentsontopofthestored6metrerod 

segments.Drillrodsvaryinoutsidediameterdependingonthedepthordrilling 

program.  

~ Themainfunctionofdeepdiamondcoredrillingalsoreferredtoas 
continuouscoringistheretrievalofacoresample.Awirelinewinchfittedwitha 

ropelengthtomatchitsdrilldepthisattachedtoalatchingmechanismcalledan 

overshot.Thisisusedduringtheretrievalofthecoresample.Thedrillstringis 

clampedatthemastbasewiththepipeinanopenconfiguration.Thedrillrotation 

headwhichconnectsandrotatestherodstravelstothemasttopandisracked 

awayortotheside.Theovershotislowereddowntheopenpipeuntilitlatcheswith 

theinnertubeheadassemblydownbelow.Dependingontheholedepththismay 

takesometime.  

EIOJ Theinnertubecontainstherockcoresample.Ifintacttherockcoresample 
maybeintheformofacylindricalrodwhichneedstobehandledafteritexitsthe 

themasttoassistwitheitherthemovementoftheinnertubeassemblytowardsa 

rearpositionedslideorthedrillrodstoorfromthesloop.Rodpushersassistwith 

rodhandling.Howeverrodpushersmaypresentotherissuesincludinguneven 

ropespoolingbacktothewinchdrum.  

EIIJ Inlightoftheabovethepresentinventionaimstoovercomeatleastoneor 
moreissuesdescribedaboveorprovideausefulalternativetoknowncommercial 

productsalreadyavailable.  

E12J Anyreferencestomethodsapparatusordocumentsofthepriorartarenotto 
betakenasconstitutinganyevidenceoradmissionthattheyformedorformpartof 

thecommongeneralknowledge.  

SUMMARYOFINVENTION 

drillstring.Relativelyrecentlyrodpushers(showninFigure2)havebeenaddedto
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EI2AJInanaspecttheinventionprovidesarodhandlingapparatusforadrillrig 
includingadrillrigmastandahoistingwinchtherodhandlingapparatusincluding: 

abaseassembly; 

aframeassemblycoupledtothebaseassemblytheframeassemblyincludinga 

pairofrailsalongwhichaconveyorassemblyisadaptedtotravelalong;and 

theconveyorassemblyadaptedtobecoupledtothehoistingwinchfor 

conveyingadrillrodupand/ordownthedrillrigmastsuchthatthedrillrodis 

attachabletoand/ordetachablefromadrillstring.  

E13J Inpreferredembodimentstherodhandlingapparatusisfullyautomaticand 
requireslittletonomanualhandlingofthedrillrod.Advantageouslyinjuriesrelating 

tomanualhandlingofdrillrodsduringassemblyofadrillstringand/orpullingofdrill 

rodsareminimised.  

E14J Therodhandlingapparatusmaybeconfigurableintoatleastanon-use 
configurationandanin-useconfiguration.Wheninthein-useconfigurationthe 

conveyorassemblymaybeconfiguredtobesubstantiallyelongate. Wheninthe 

non-useconfigurationtheconveyorassemblymaybeconfiguredtobesubstantially 

U-shaped.  

E15J Inmostembodimentstheconveyorassemblyincludesalinkageassembly 
andadriveassembly.Typicallythelinkageassemblymaybedrivenbythedrive 

assembly.  

E16J Thelinkageassemblymayincludeoneormoresub-assemblies. Inmost 

firstsub-assemblyasecondsub-assemblyathirdsub-assemblyafourthsub

assemblyandafifthsub-assembly.Typicallythesub-assembliesareconnectedin 

seriestoformthelinkageassembly.Inmostembodimentsoneormoreofthesub

assembliesmaybeadaptedtopivotrelativetooneanother.Inmostembodiments, 

oneormoreofthesub-assembliesmaybeadaptedtopivotinaverticaldirection 

relativetooneanother.  

E17J Thelinkageassemblymaybeadaptedtohouseoneormorehydrauliclines.  

E18J Turningtothefirstsub-assemblythefirstsub-assemblymaybesubstantially 
elongate.Thefirstsub-assemblymayincludeafirstendformountingtoadrillrod 

andasecondendforpivotallymountingtothesecondsub-assembly.Thefirstsub

assemblymayinclude:aprimarybodyintheformofafirstlinkmemberanda 

secondarmextendingfromtheprimarybody.Theprimarybodymaybeintheform 

embodimentsthelinkageassemblyincludesfivesub-assembliesintheformof:a
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ofanelongatecrankedbeamdefiningafirstendformountingthesecondaryarm 

andasecondendformountingtothesecondsub-assembly. Thesecondaryarm 

maybeintheformofanelongatearmdefiningafirstendforpivotallymountinga 

hoistassemblyandasecondendforpivotallymountingtotheprimarybody.  

E19J Thefirstsub-assemblymayfurtherincludethehoistassemblyandaframe 
assemblyformountingthehoistassemblytothesecondaryarm.Advantageously, 

atleastaportionoftheframeassemblymaybetiltedtomatchorsubstantiallymatch 

anangleofadrillstringand/ordrillrigmast.Theframeassemblymayinclude:a 

primaryframebodyforpivotallymountingrelativetothesecondaryarmandafloat 

bodyforfloatingormovingrelativetotheprimaryframebody.Theprimaryframe 

bodymaybepivotedortiltedawayfromthesecondaryarm.Theprimaryframemay 

betiltedfrom0throughto90degrees.Inanon-tiltedpositiontheprimaryframe 

bodymayrestparallelorsubstantiallyparalleltothesecondaryarm. Inmost 

embodimentsthefloatbodyisadaptedtobeloweredorraisedthroughaspinner 

locatedonortowardabasethedrillrigmast.Advantageouslyaplugisabletobe 

loweredorraisedthroughthespinnerinordertopullrods.Thefloatbodymay 

includeoneormorestopmembersforlimitingmovementrelativetotheprimary 

framebody.  

E20J Inmostembodimentstheframeassemblymayfurtherincludeahydraulic 
memberand/orchainmemberformovingthefloatbodyrelativetotheprimary 

framebody. Inmostembodimentsthehydraulicmembermaybeintheformofa 

chain.Alternativelytheframeassemblymayusegravityand/orthehoistingwinch 

formovingthefloatbodyrelativetotheprimaryframebody.  

E21J Thehoistassemblymayincludetheplugforsecuringtotheendofadrillrod 
ordrillstring;and/oradrivemotorforrotatingtheplug.Thedrivemotorand/orthe 

plugmaybemountabletotheframeassembly. Typicallythedrivemotorand/or 

plugismountedtothefloatbodyoftheframeassembly. Thedrivemotormay 

includeaclutch.  

E22J Theplugmayincludeanelongatebodydefiningafirstendandasecondend.  
Theplugmaydefineahoistassemblycentreline.Inmostembodimentstheplugis 

mountedtothefloatportionoftheframeassemblyalongamid-portionofthe 

elongatebodybetweenthefirstandthesecondendsoftheplug.Typicallythefirst 

endoftheplugmayincludeanopeningintheformofabailformountingtheplugto 

hydrauliccylinderand/orthechainmembermaybeintheformofananti-backbend
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anendofahoistingwinch. Thesecondendoftheplugmayincludeathreaded 

outersurfaceformountingtoanendofadrillrodorthedrillstring.  

E23J Inmostembodimentsthefirstsub-assemblymayfurtherincludeoneormore 
tiltassemblies. Typicallythefirstsub-assemblyincludes:afirsttiltassemblyfor 

tiltingtheprimarybody;asecondtiltassemblyfortiltingthesecondaryarmand/ora 

thirdtiltassemblyfortiltingtheframeofthehoistassembly.Eachtiltassemblymay 

includeahydraulicmember. Eachhydraulicmembermaybeintheformofa 

hydrauliccylinder.Eachtiltassemblymaybeadaptedtotiltinasingleplane.  

E24J Thesecondsub-assemblymayincludeanelongatebodyintheformofa 
secondlinkmember.Theelongatebodyincludingafirstendformountingtothefirst 

sub-assemblyand second end formountingtothethird sub-assembly.  

Alternativelythesecondendmaybeformountingtothefourthsub-assembly(when 

thethirdsub-assemblyisnotinuse).  

E25J Thesecondsub-assemblymayincludeatleastone:guiderollerassembly, 
rollerclampassemblyand/orajawassembly. Insomeembodimentsthesecond 

sub-assemblymayincludeatleastapairofguiderollerassemblies.Insome 

embodimentseachguiderollerassemblyislocatedtowardsanendoftheelongate 

body.Insomeembodimentsthejawclampassemblyandtherollerclampassembly 

arelocatedtowardsoppositeendsoftheelongatebody.Inmostembodimentsthe 

jawassemblyislocatedtowardsthefirstendoftheelongatebodyandtheroller 

clampassemblyislocatedtowardsthesecondendoftheelongatebody.  

linkmember. Theelongatebodyincludingafirstendformountingtothesecond 

sub-assemblyandasecondendformountingtothefourthsub-assembly.Thethird 

sub-assemblymayincludeaguiderollerassembly. Inmostembodimentsthe 

guiderollerassemblyislocatedtowardsthesecondend.  

E27J Thefourthsub-assemblymayincludeabodycomprisingafirstendfor 
mountingtothethirdsub-assemblyorsecondsub-assemblywhenthethirdsub

assemblyisnotinuseandasecondendformountingtothefifthsub-assembly.  

Thefourthsub-assemblymaybeadaptedtobeconfigurableintoatleasttwo 

configurations.Theatleasttwoconfigurableconfigurationsmayincludeanelongate 

configurationand/oraU-shapedconfiguration.  

E28J Thebodyofthefourthsub-assemblymayincludemultiplebodyportions.The 
multiplebodypositionsmayinclude:afirstportionintheformofafourthlink 

E26J Thethirdsub-assemblymayincludeanelongatebodyintheformofathird
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memberasecondportionintheformofafifthlinkmemberandathirdportionin 

theformofasixthlinkmember.Thefirstsecondandthirdportionsmaybesecured 

togetherinseriestoformthebodyofthefourthsub-assembly.Thefirstsecondand 

thirdportionsmaybesecuredtogetherusingoneormorebolts.Thesecondportion 

andthethirdportionmaybeadaptedtopivotinahorizontaldirectionrelativetothe 

firstportion. Thesecondportionandthethirdportionmayalsobeadaptedto 

preventpivotingintheverticaldirectionsuchthatthefirstsecondandthirdportions 

togetherformaridgebody.  

E29J Thefourthsub-assemblymayfurtherincludeoneormorelockbolts.Thelock 
boltsmayberemovablelockbolts.Inmostembodimentsthelockboltsmayhave 

anengagedconfigurationandanon-engagedconfiguration.Whenthelockboltsare 

intheengagedconfigurationthefirstsecondandthirdportionsarepreventedfrom 

pivotingrelativetooneanother. Whenthelockboltsareinthenon-engaged 

configurationthesecondandthirdportionsareallowedtopivotingrelativetothefirst 

portion.Advantageouslywhennotinusetheconveyorassemblymaybefolded 

intoashorterconfigurationforexampleinanticipationoftransportation.  

E30J Thefourthsub-assemblymayfurtherinclude:aclamprollerassembly;and/or, 
aguiderollerassembly.Typicallytheclamprollerassemblyand/ortheguideroller 

assemblymayeachbelocatedonthethirdportion. Insomeembodimentsthe 

clamprollerassemblyand/ortheguiderollerassemblymayeachbelocatedtowards 

thesameendofthefourthsub-assembly. Inmostembodimentstheclamproller 

endofthefourthsub-assembly.  

E31J Thefifthsub-assemblymayincludeafirstendformountingtothefourthsub
assemblyandasecondendformountingtoadriveassembly.Thefifthsub

assemblymayincludeafirstbodyintheformofaseventhlinkmemberanda 

secondbody.Thefirstbodymaybeintheformofanouterorprimarybodyandthe 

secondbodymaybeintheformofaninnerorsecondarybody.Thefirstbodymay 

beintheformofanelongatetubedefininganelongatechannelforreceivingatleast 

aportionofthesecondbody.Thefirstbodymayincludeacappedendforpreventing 

theinnerbodyfromextendingallthewaythroughtheouterbody.Thesecondbody 

maybeintheformofacorrespondingelongatebody.Thesecondbodymayinclude 

oneormorestopformationstopreventtheinnerbodyfromextendingallthewayout 

assemblyand/ortheguiderollerassemblymayeachbelocatedtowardsthesecond
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oftheouterbody. Thesecondbodymayincludeoneormoreribformationsfor 

guidingmovementofthesecondbodyrelativetothefirstbody.  

E32J Thefifthsub-assemblymayfurtherincludeahydraulicmemberforextending 
thesecondaryarmrelativetotheprimaryarm.Thehydraulicmembermaybeinthe 

formofahydrauliccylinder.Advantageouslyinpreferredembodimentsthefifthlink 

assemblymayacttofinepositionthehoistdrivecentrelinewithamastdrillstring 

centrelinedefinedbythedrillingrig. Thefifthsub-assemblymayalsoprovidean 

allowancefordifferentsitesetuppositionsoftherigrelativetotheloader.  

E33J Asmentionedabovetheconveyorassemblymayfurtherincludeadrive 
assemblyfordrivingthelinkageassembly.Thedriveassemblymayfurtherinclude 

anattachmentformationforattachingthedriveassemblytothefifthsub-assembly.  

Theattachmentformationmaybeintheformofapinforbeingreceivedwithina 

correspondingattachmentformationofthefifthsub-assembly.  

E34J Thedriveassemblymayfurtherincludeatleastonehydraulicmember.In 
someembodimentsthedriveassemblyincludesatleasttwohydraulicmembersfor 

sidetosideadjustmentofthedrillrodorplug.Eachhydraulicmembermaybeinthe 

formofahydrauliccylinder.Thedriveassemblymayincludeanencoder.  

E35J Thedriveassemblymaybeintheformofadrivetrolley.Thedriveassembly 
mayincludeatrolleyframeformountingcomponentsofthedriveassembly;adrive 

motorfordrivingthelinkageassembly;driverollersidlerroller&trackroller&and/or, 

abrakefordecreasingthespeedoforlockinginpositionthedriveassembly.  

winchassemblyforwinchingtheguidetrolleyalongthepairofrails. Theguide 

trolleymayincludeaguidetrolleyframeformountingoneormorecomponentsof 

theguidetrolley.Theoneormorecomponentsoftheguidetrolleymayincludeidler 

rollerstrackrollerswearstripsand/oroneormoreattachmentformationsfor 

attachingthewinchassembly.Theguidetrolleyframemayfurtherincludeoneor 

moreattachmentformationsforattachingoneormorecablesofthewinchassembly 

totheguidetrolley. Thewinchassemblymayincludeawinch. Thewinchmay 

includeamotordriveintheformofahydraulicmotordrive.Thewinchmaybea 

two-sidedwinch.Thewinchassemblymayfurtherincludeapairofpulleysanda 

pairofcablesconnectedtoadrum. Eachpulleymaybeintheformofanidler 

shave. Thewinchassemblymaybemountedtotheframeassemblyofthe 

handlingapparatus. Advantageouslytheguidetrolleymaybepushedorpulled 

E36J Alternativelythedriveassemblymaybeintheformofaguidetrolleyand



WO2022/104426 PCT/AIJ2021/051376 

8 

alongthepairofrailsusingthewinchassembly.Thewinchassemblymayinclude 

theencoderofthedriveassembly.  

E37J Asmentionedabovetheconveyorassemblyincludes:oneormoreguide 
rollerassembliesadaptedtotravelalongthepairofrailsoneormorerollerclamp 

assembliesadaptedtoclampaportionofadrillrodajawassemblyadaptedtohold 

aportionofadrillrodand/oroneormorestopassembliesadaptedtoprevent 

verticalpivotingbetweenadjacentsub-assemblies.  

E38J Inmostembodimentseachguiderollerassemblyincludes:apairofarmsfor 
mountingapairofguiderollersthepairofguiderollersfortravelalongthepairof 

railsoftheframeand/orapairofshockabsorbersforabsorbingmovementofthe 

respectivesub-assembly.Eachshockabsorbermaybeintheformofaspring.As 

mentionedaboveatleastthesecondthirdandfourthsub-assemblieseachinclude 

atleastoneguiderollerassembly.  

E39J Inmostembodimentseachrollerclampassemblyincludes:apairofrollers 
forhuggingorclampingadrillrodand/orapairofhydraulicmembersforactivating 

ordeactivatingthepairofrollers.Eachofthehydraulicmembersmaybeintheform 

ofahydrauliccylinder.Thepairofrollersmaybeinterconnectedwithgearteethand 

rotatedusingasinglecylinder.Advantageouslytherollerclampassemblyholdsthe 

drillrodcentrallybutallowstherodtomoveaxially.Asmentionedaboveatleast 

thesecondsub-assemblyandthefourthsub-assemblyeachincludeatleastone 

rollerclampassembly.  

housingtheatleastonechain.Insomeembodimentsthejawassemblymayinclude 

atleastoneupperclampframeandatleastonesideclampframe. Inmost 

embodimentsthejawassemblymayincludeatleastoneupperclampframeanda 

pairofsideclampframes.Theupperclampframemaybeadjustable.Furthereach 

sideclampframemaybeintheformofaplate. Eachjawassemblymayfurther 

includeatleastonechain. Insomeembodimentsthejawassemblymayfurther 

includeatleastoneupperchainandatleastonesidechain.Inmostembodiments, 

thejawassemblyfurtherincludeatleastoneupperchainandatleasttwoside 

chains. Inmostembodimentstheupperchainmaybespringloaded. Eachjaw 

assemblymayfurtherincludeapairofhydraulicmembersforoperatingthesidejaw 

frames. Eachhydraulicmembermaybeintheformofahydrauliccylinder. As 

mentionedaboveatleastthesecondsub-assemblyincludesajawassembly.  

E40J Inmostembodimentsthejawassemblyincludesatleastoneframefor
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E41J Inmostembodimentseachstopassemblyincludes:astopmemberan 
elongatearmforabuttingthestopmemberwheninanactivatedconditionand/ora 

hydraulicmemberformovingtheelongatearmfromafirstportiontoasecond 

positionwhereinthefirstpositionisanactivatedconditionwhichpreventsvertical 

pivotingbetweenadjacentsub-assembliesandthesecondpositionisadeactivated 

positionthatallowsverticalpivotingbetweenadjacentsub-assemblies. The 

hydraulicmembermaybeintheformofahydrauliccylinder.Typicallythehydraulic 

memberandtheelongatearmaremountedtoonesub-assemblyandthestop 

memberismountedtoanadjacentsub-assembly.Eachstopassemblymayprevent 

verticalpivotingbetweenapairofadjacentsub-assemblies. Usuallytheconveyor 

assemblyincludesatleasttwostopassembliesintheformofafirststopassembly 

locatedbetweenthesecondandthirdsub-assembliesandasecondstopassembly 

locatedbetweenthethirdandfourthsub-assemblies.  

E42J Therodhandlingapparatusmayfurtherincludeaninnertubehandling 
assembly.Typicallytheinnertubehandlingassemblymaybemountedtotheframe 

oftherodhandlingapparatussuchthatmanoeuvringoftheframeinturn, 

manoeuvrestheinnertubeassembly.Inmostembodimentstheinnertubehandling 

assemblymaybemountedaboveorsubstantiallyabovetheframeoftherod 

handlingapparatus.  

E43J Theinnertubehandlingassemblymayinclude:aprimarytray;asecondary 
tray;and/oranextensionarmformountingthesecondarytraytotheprimarytray.  

apparatusandextendedtowardsandawayfromthedrillrigmastusingoneor 

forearms. Thearmsmaybeintheformofpivotarms. Theprimarytraymay 

includeafirstendformountingthesecondarytrayandasecondend.Thesecond 

endoftheprimarytraymayincludearoller.Theprimarytraymayfurtherincludea 

sidewall. Thesidewalloftheprimarytraymaybeadaptedtoberaisedand/or 

lowered.  

E44J Thesecondarytraymayincludeafirstfreeendandasecondendfor 
mountingtotheextensionarm.Thefreeendofthesecondarytraymayincludea 

roller.Thesecondarytraymaybepivotedrelativetotheprimarytraysuchthatthe 

inclinationofthesecondarytrayrelativetotheprimarytraymatchesorsubstantially 

matchestheinclinationofthedrillrigmast.  

Theprimarytraymayberaisedandloweredrelativetotheframeoftherodhandling
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E45J Theextensionarmmaybeadaptedtoextendbetweentheprimarytrayand 
thesecondarytray.Theextensionarmmayincludeafirstendformountingtothe 

secondaryarmandasecondendformountingtotheprimaryarm.Theextension 

armmaybeadaptedtovarythedistancebetweentheprimarytrayandthe 

secondarytray.Theextensionarmmaybeadaptedtoextendthesecondarytray 

awayfromtheprimarytrayand/ortowardsthedrillrigmast.  

E46J Theinnertubehandlingassemblymayincludeoneormorehydraulic 
members. Inmostembodimentstheinnertubehandlingassemblyincludes:a 

primarytrayhydraulicmemberforpivotingtheprimary . anextensionarm 

hydraulicmemberforextendingorretractingtheextensionarmasecondarytray 

hydraulicmemberfortiltingthesecondarytray;and/orasidewallhydraulicmember 

forraiseorloweringthesidewalloftheprimarytray.Eachhydraulicmembermay 

beintheformofahydrauliccylinder.  

E47J Asmentionedabovetherodhandlingapparatusmaybeconfigurableintoat 
leastanon-useconfigurationandanin-useconfiguration.Wheninthenon-use 

configurationthehydraulicmembersoftheinnertubehandlingassemblymayallbe 

retractedsuchthat:theprimarytrayislocatedbelowthepairofrailsthesecondary 

trayispositionedperpendiculartotheprimarytray;theextensionarmisfully 

retractedsuchthatthesecondaryandtheprimarytrayarepositionedadjacentto 

oneanotherand/orthesidewallisinaclosedposition.  

E48J Therodhandlingapparatusmayfurtherincludeapresenterassemblyfor 

assembly. Thepresenterassemblymaybemountedtotheframeoftherod 

handlingapparatussuchthatmanoeuvringoftheframeinturnmanoeuvresthe 

presenterassembly.Typicallythepresenterassemblyispositionedunder or 

substantiallyundertheconveyorassembly.  

E49J Thepresenterassemblymayincludeatleastonearmassemblyfor 
manoeuvringthedrillrodorrodsegment. Inmostembodimentsthepresenter 

assemblymayincludeapairofarmassembliesintheformofafirstarmassembly 

formanoeuvringthedrillrodorrodsegmentfromaslooportrucktotherod 

handlingapparatusandasecondarmassemblyformanoeuvringthedrillrodor 

rodsegmentfromthefirstarmassemblytowardtheconveyorassembly.Eacharm 

assemblymayincludeanarmandaU-shapedhandforcuppingthedrillrodorrod 

segment. TheU-shapedhandofthesecondarmassemblymayincludeafixed 

presentingthedrillrodorarodsegmentincludingthedrillrodtotheconveyor
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memberandapivotablememberforpivotingrelativetothefixedportion.Botharm 

assembliesmaybeadaptedtoberaisedand/orloweredrelativetothepairofrails.  

E50J Therodhandlingapparatusmayfurtherincludearailassembly. Therail 
assemblymayincludethepairofrails.Thepairofrailsmaybeintheformofapair 

ofelongaterails.Typicallytheelongatepairofrailswillbeparallelorsubstantially 

parallel.Thepairofrailsmaybeanysizeorshape.Inmostembodimentsthepair 

ofrailswillextendbeatleastthelengthofthetotallengthoftheconveyorassembly, 

orlonger.  

E51J Therailassemblymayincludeafirstportionandasecondportion.Thefirst 
portionmaybefixedtotheframeoftherodhandlingapparatussuchthat 

manoeuvringoftheframeinturnmanoeuvrestheframeassembly.Eachportionof 

theframeassemblymaybesubstantiallyelongateanddefineafirstendanda 

secondend.Thesecondendofthefirstportionmayabutthefirstendofthesecond 

portion.Thesecondportionmaybeadaptedtopivotrelativetothefirstportion.The 

railassemblymayincludeahingememberforpivotingthesecondportionrelativeto 

thefirstportionsuchthatthefirstportionandthesecondportionformaU-shape.  

Therailassemblymayincludeatleastonesecuringmechanismforsecuringthe 

secondportionrelativetothefirstportion.  

E52J Asmentionedabovetherodhandlingapparatusmaybeconfigurableintoat 
leastanon-useconfigurationandanin-useconfiguration.Wheninthein-use 

configurationtherailassemblymaybeconfiguredtobesubstantiallyelongate.  

substantiallyU-shaped.Wheninthein-useconfigurationtherailassemblymaybe 

configuredsuchthatthefirstportionandthesecondportionarelocatedinseries 

relativetooneanother.V\Theninthenon-useconfigurationtherailassemblymay 

beconfiguredsuchthatthefirstportionandthesecondportionarelocatedparallel, 

orsubstantiallyparalleltooneanother.  

E53J Asmentionedabovetherodhandlingapparatusincludesaframeassembly 
includingaframeandabaseassemblyformountingtheframeassemblythebase 

assemblyincludingabase. Thebasemaybeanysizeorshapesuitablefor 

mountingtheframe.Thebaseassemblymayincludelegs.Insomeembodiments, 

thebaseassemblyincludesfourlegs. Inmostembodimentsthebaseassembly 

includesixlegs.Thelegsmaybeintheformofheightadjustablelegs.Thelegs 

maybeintheformofjacklegs.Thebaseassemblymayfurtherincludeapairof 

Wheninthenon-useconfigurationtherailassemblymaybeconfiguredtobe
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framerailsalongwhichtheframeassemblyismovable.Theframeassemblymaybe 

anysuitablesizeorshapeformountingtheinnertubeassemblypresenter 

assemblyconveyorassemblyand/orrailassembly.  

E54J The rod handling apparatus may be configurable in at least two 
configurations.Theatleasttwoconfigurationsmaybeanoperativeorin-use 

configurationandanon-operativeornon-useconfiguration. Whenintheoperative 

configurationtheconveyorassemblyisconfiguredinanelongateconfiguration.  

Wheninanon-operativeconfigurationtheconveyorassemblyisconfiguredina 

foldedorU-shapedconfiguration.  

E55J Inmostembodimentstheconveyorassemblyishauledbyawinchcableup 
anddownadrillrigmastbothofwhichformpartofthedrillingrig.  

E56J Theconveyorassemblymaybeintheformofarodhandlingassembly.  

E57J Inmostembodimentstheconveyorassemblymaybeadaptedtosecurethe 
drillrodorrodsegmentthereto.Inmostembodimentstheconveyorassemblymay 

beadaptedtoholdand/orgripthedrillrodorrodsegment. Typicallyatleasta 

portionoftheconveyorassemblymaybeadaptedtopivotawayfromawayfromthe 

pairofrailsoftheframe.Typicallyatleastaportionoftheconveyorassemblymay 

beadaptedtomaintainengagementwiththepairofrailsduringhaulingofadrillrod, 

orrodsegment.  

E58J Accordingtoanotheraspectofthepresentinventionthereisprovideda 
methodforconveyingadrillrodtoand/orfromadrillrigthedrillrigincludingadrill 

including: 

couplingthedrillrodtoaconveyorassemblyusingoneormoreclamp 

assembIies~ 

couplingtheconveyorassemblytothehoistingwinch 

conveyingtheconveyorassemblyupthedrillrigmastusingthehoistingwinchr 

aligningthedrillrodrelativetoadrillstringusingtheconveyorassembly;and 

attachinganendofthedrillrodtoanendofadrillstringusingthedrillrotation 

headand/oraspinner.  

E59J Accordingtoanotheraspectofthepresentinventionthereisprovideda 
methodforconveyingadrillrodtoand/orfromadrillrigthedrillrigincludingadrill 

rodmasthoistingwinchandaspinnerthemethodincluding: 

rodmast hoistingwinchandadrillrotationheadand/orspinnerthemethod



WO2022/104426 PCT/AIJ2021/051376 

13 

aligningaconveyorassemblyrelativetoanendofadrillstringordrillrodsuch 

thatahoistassemblycentrelineoftheconveyorassemblyiscoaxialwithacentreline 

definedbythedrillstringordrillrod; 

couplingthedrillstringordrillrodtothehoistassemblyoftheconveyor 

assembly; 

conveyingtheconveyorassemblyanddrillstringordrillrodupthedrillrigmast 
U 

usingthehoistingwinch 
separatingorattachingaportionofthedrillstringordrillrodtoorfromthedrill 

stringusingthespinner 

clampingorunclampinganendofthedrillstring.  

BRIEFDESCRIPTIONOFTHEDRAWINGS 

E60J Preferredfeaturesembodimentsandvariationsoftheinventionmaybe 
discerned from the following Detailed Description which provides sufficient 

informationforthoseskilledinthearttoperformtheinvention. TheDetailed 

DescriptionisnottoberegardedaslimitingthescopeoftheprecedingSummaryof 

theInventioninanyway.TheDetailedDescriptionwillmakereferencetoanumber 

ofdrawingsasfollows: 

E61J Figure1showsaknownmulti-purposedrillrigusingamainhaulhoisting 
winchtohauldrillrodsorrodsegmentstoorfromasloop(orbodytruck)parked 

behindthedrillrig.  

E62J Figure2showsaknowndrillrodpusherguidingadrillrodfromamasttoa 

E63J Figure3showsarodhandlingsystem locatedadjacentadrillrigin 
accordancewithapreferredembodimentofthepresentinvention.  

E64J Figure4showstopandsideviewsoftherodhandlingsystemshownin 
Figure3,inanon-useconfiguration.  

E65J Figure5showsaconveyorassemblyasshowninFigure4,inthenon-use 
configurationandanenlargedsectionAshowingabackbendstopassemblyinan 

activatedconfiguration.  

E66J Figure6showsafirstsub-assemblywhichformspartoftheconveyor 
assemblyshowninFigure5.  

E67J Figure7showsasecondsub-assemblywhichformspartoftheconveyor 
assemblyshowninFigure5.  

sloop.
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E68J Figure8showsathirdsub-assemblywhichformspartoftheconveyor 
assemblyshowninFigure5.  

E69J Figure9showsafourthsub-assemblywhichformspartoftheconveyor 
assemblyshowninFigure5.  

E70J Figure10showsafifthsub-assemblywhichformspartoftheconveyor 
assemblyshowninFigure5.  

E71J Figure11showsadriveassemblywhichformspartoftheconveyorassembly 
showninFigure5.  

E72J Figure12showsabackbendstopassemblyinanactivatedconfigurationin 
accordancewiththepreferredembodimentofthepresentinvention.  

E~~I Figure13showsaguiderollerassemblyinaccordancewiththepreferred 
embodimentofthepresentinvention.  

E74J Figures14and14ashowarollerclampassemblyinaccordancewiththe 
preferredembodimentofthepresentinvention.  

E75J Figures15andISashowajawassemblyinaccordancewiththepreferred 
embodimentofthepresentinvention.  

E76J Figure16showaddingadrillrodfromaloadingslooportruckbodytothe 
conveyorassembly.  

E77J Figure17showremovingadrillrodfromtheconveyorassemblytoloading 
slooportruckbody.  

E78J Figure18showpartialsideandfrontperspectiveviewsofadrillrodbeing 

assemblyshowninFigure5.  

E79J Figure19showsaperspectiveviewofalowerendofadrillmastofadrillrig 
andportionoftheconveyorassemblyoftherodhandlingsystemsecuringadrillrod 

tothedrillstringasshowninFigure18.  

E80J Figure20showsaperspectiveviewofalowerendofadrillmastofadrillrig 
havingaspinnermountedtheretoandaplugbeingreceivedwithinthespinnerthe 

plugabouttobemountedtoanendofthedrillstring.  

E81J Figure21showsaperspectiveviewofalowerendofadrillmastofadrillrig 
havingaspinnermountedtheretoadrillrodmountedtotheconveyoranendofthe 

drillrodbeingreceivedwithinthespinnerinanticipationoftheendofthedrillrod 

beingmountedtothedrillstring.  

addedtoadrillstringunderadrillrigrotationheadofadrillrigusingtheconveyor
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E82J Figure22showasideviewoftherodhandlingsystemasshowninFigure3, 
withtheinnertubehandlingassemblyinanextendedconfiguration.  

E83J Figure23showsanothersideviewoftherodhandlingsystemasshownin 
Figure3,whentheinnertubehandlingassemblyisinalignmentwiththemastofa 

drillrig(notshown).  

E84J Figure24showsaperspectiveviewofaninnertubebeingtransferredfroma 
masttotheinnertubehandlingassemblyoftherodhandlingsystemasshownin 

Figure22.  

E85J Figure25showsabottomviewofanalternativedriveassemblyin 
accordancewithasecondpreferredembodimentofthepresentinvention.  

E861 Figure26showsasideviewthealternativedriveassemblyasshownin 
Figure25,inaccordancewiththesecondpreferredembodimentofthepresent 

invention.  

E87J Figure27showsabackviewofthealternativedriveassemblyasshownin 
Figures25and26,inaccordancewiththesecondpreferredembodimentofthe 

presentinvention.  

E88J Figures28showsanenlargedviewoffeatureBshowninFigure26,in 
accordancewiththesecondpreferredembodimentofthepresentinvention.  

E89J Figure29showsaguidetrolleyinaccordancewiththesecondpreferred 
embodimentofthepresentinvention.  

E90J Figure30showsarodhandlingsysteminaccordancewiththesecond 

drillmastextendingat90degreestherodhandlingsystemloadinga9-meterdrill 

rod.  

E91J Figure31showsarodhandlingsysteminaccordancewiththesecond 
preferredembodimentofthepresentinventionlocatedadjacentadrillrigincludinga 

drillmastextendingat70degreestherodhandlingsystemloadinga6-meterdrill 

rod.  

E92J Figure32showsarodhandlingsysteminaccordancewiththesecond 
preferredembodimentofthepresentinventionlocatedadjacentadrillrigincludinga 

drillmastextendingat60degreestherodhandlingsystemloadinga3-meterdrill 

rod.  

E93J Figure33showsarodhandlingsysteminaccordancewiththesecond 
preferredembodimentofthepresentinventionlocatedadjacentadrillrigincludinga 

preferredembodimentofthepresentinventionlocatedadjacentadrillrigincludinga
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drillmastextendingat45degreestherodhandlingsystemloadinga9-meterdrill 

rod.  

DETAILEDDESCRIPTIONOFPREFERREDEMBODIMENTS 

E94J Figure3showsarodhandlingapparatus300foradrillrig100inaccordance 
withapreferredembodimentofthepresentinvention.Rodhandlingapparatus300 

includesabase302aframe304mountedtothebasetheframeincludingapairof 

rails305;andaconveyorassembly306forloadingadrillrod102whereinthe 

conveyorassembly306isadaptedtotravelalongthepairofrails.  

E95J Inthepreferredembodimentstherodhandlingapparatusisfully-automatic 
andrequireslittletonomanualhandlingofthedrillrodorrodsegmentthatincludes 

thedrillrod.Advantageouslyinjuriesrelatingtomanualhandlingofdrillrodsduring 

assemblyofadrillstringand/orpullingofdrillrodsisminimised.  

E96J AsbestshowninFigure3,thepreferredembodimentoftherodhandling 
apparatus300includes:baseassembly302formountingaframeassembly304,the 

baseassemblyincludingabase theframeassembly304formountingarail 

assembly303 theframeassemblyincludingtheframe railassembly303for 

mountingaconveyorassembly30&theconveyorassembly306adaptedtravel 

305a 
alongthepairofrails , presenterassembly1300forpresentingthedrillrodor 
rodsegmenttotheconveyorassembly;andaninnercorehandlingassembly308 

forhandlinganinnercoresample.Railassemblypresenterassemblyandtheinner 

tubehandlingassembly3031300,308aremountedtoframeassembly304such 

manoeuvrestherailassemblypresenterassemblyandtheinnertubehandling 

assembly. Furtherconveyorassembly306ismountedtorailassembly303such 

thattheconveyorassemblyisadaptedtotravelalongrails305.  

E97J Turningtoconveyorassembly306 assembly306includes:alinkage 
assembly502includingfirstsecondthirdfourthandfifthsub-assemblies506,508, 

510,512and514anddriveassemblyintheformofdrivetrolley504. Asbest 

showninFigure5,sub-assemblies506,508,510,512,514516anddriveassembly 

areconnectedinseriestoformlinkageassembly502andareadaptedtopivot 

relativetooneanotherintheverticaldirection.  

E98J TurningtoFigure6,firstsub-assembly506issubstantiallyelongateand 
includesafirstend506aformountingtoanendofadrillrodorrodsegmentanda 

secondend506bforpivotallymountingtosecondsub-assembly508. Firstsub

thatmanoeuvringoftheframeassemblyrelativetobaseassembly302concurrently
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assembly506includes:aprimarybodyintheformofafirstlinkmember516anda 

secondarm606extendingfromandpivotallymountedtoanendoftheprimary 

body.Inthepreferredembodimentshownfirstlinkmember516isintheformofan 

elongatecrankedbeam.Firstsub-assembly506furtherincludeshoistassembly608 

andframeassembly610formountingthehoistassemblytosecondarm606.  

Frameassembly610includesprimaryframebody612forpivotallymountingrelative 

tothesecondaryarmandfloatbody614formovingrelativetotheprimaryframe 

body.Inthepreferredembodimentshownprimaryframebody612istiltableaway 

fromsecondaryarmaboutapivotlocatedtowardsthefirstendofthesub-assembly 

506.Inthepreferredembodimentshownprimaryframebody612istiltablefrom0 

throughto90degrees.Advantageouslytheprimaryframebodyistiltabletomatch, 

orsubstantiallymatchanangleofadrillstringsuchthatplug620isablebesecured 

ontotheendofthedrillstring.Inanon-tiltedpositiontheprimaryframebody612 

restsparallelorsubstantiallyparallel relativetosecondaryarm606. Inthe 

preferredembodimentshowhoistassembly608issecuredtofloatbody614such 

thatthehoistassemblymoveswiththefloatbody.Floatbody614isadaptedtobe 

loweredorraisedsuchthattheplug620attachedtheretoisloweredorraised 

throughaspinnerlocatedonortowardabaseofthedrillrigmast(seeFigures17 

and18).Advantageouslyaplug620isabletobeloweredorraisedthroughthe 

spinnersuchthattheplugismountabletotheendofthedrillstring.Floatbody614 

includesstopmembers(notshown)forlimitingmovementrelativetoprimaryframe 

backbendchain618formovingfloatportion614relativetoprimaryframebody612.  

Hoistassembly608includesplug620forsecuringtotheendofadrillrodordrill 

string;anddrivemotor622forrotatingtheplug.Asmentionedabovebothdrive 

motor622andplug620aremountedtofloatbody614.Thedrivemotorincludesa 

clutch(notshown).Plug620includesanelongatebodydefiningafirstend630and 

asecondend632.Theplugalsodefinesahoistassemblycentreline634. Inthe 

preferredembodimentshownplug620ismountedtothefloatportionalongamid

portionoftheelongatebodybetweenthefirstandthesecondends630,632ofthe 

plug.End630ofplug620includesopeningintheformofabail636,formounting 

theplugtoanendofthedrillrig(i.e.hoisting)winch(notshown). End632ofthe 

plugincludesathreadedoutersurface638formountingtoanendofdrillstring202.  

body612.Frameassembly610furtherincludesahydrauliccylinder616wandanti-
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E99J Firstsub-assembly506furtherincludesafirsttiltassemblyintheformof 
primarybodytiltassemblyfortiltingtheprimarybodythefirsttiltassemblyincludes 

ahydrauliccylinder640asecondtiltassemblyintheformofsecondarmtilt 

assemblyfortiltingthesecondaryarmthesecondtiltassemblyincludinganother 

hydrauliccylinder642andathirdtiltassemblyintheformofahoistassemblytilt 

assemblyfortiltingtheframeofthehoistassemblythethirdtiltassemblyincluding 

afurtherhydrauliccylinder644.Eachtiltassemblymaybeadaptedtotiltinasingle 

plane.  

EIOOJTurningtoFigure7,secondsub-assembly508includesanelongatebodyin 
theformofasecondlinkmember518.Linkmember518includesafirstend508a 

formountingtofirstsub-assembly506andasecondend508bformountingtothird 

sub-assembly510.Inanalternativeembodiment(notshown),secondend508bis 

mountabletofourthsub-assembly512(whenthethirdsub-assemblyisnotinuse).  

EIOIJSecondsub-assembly508furtherincludesapairofguiderollerassemblies 
1300a,1300barollerclampassembly1500aandjawassembly1400.Guideroller 

assemblies1300aand1300barelocatedtowardsoppositeendsoflinkmember 

518. Furtherrollerclampassembly1500aislocatedtowardsend508bandjaw 

assemblyislocatedtowardsend508aoflinkmember518.  

E102JTurningtoFigure8,thirdsub-assembly510includesanelongatebodyinthe 
formofathirdlinkmember520.Thirdlinkmember520includesfirstend520afor 

mountingtothesecondsub-assemblyandasecondend520bformountingtothe 

1300clocatedatendSlOb.  

E103JTurningtoFigure9,fourthsub-assembly512includesabody900comprising 
afirstend512aformountingtothethirdsub-assembly510andasecondend512b 

formountingtothefifthsub-assembly514. Inanalternativeembodimentfirstend 

512aismountabletosecondsub-assembly508whenthethirdsub-assemblyisnot 

inuse.Body900includesafirstportionintheformofafourthlinkmember522a 

secondportionintheformofafifthlinkmember62tandathirdportionintheform 

ofasixthlinkmember526.Linkmembers522,524and526aresecuredtogether 

usingboltsinseriestoformbody900suchthatlinkmembers524and526are 

pivotableinahorizontaldirectionrelativetolinkmember522.  

E104JFourthsub-assembly512furtherincludesremovablelockbolts906forlocking 
linkmembers522,524and526together. Lockbolts906areconfigurableinan 

fourthsub-assembly512. Thirdsub-assembly510includesguiderollerassembly
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engagedconfigurationandanon-engagedconfiguration.Whenlockbolts906arein 

theengagedconfigurationthelinkmembers522524and526arepreventedfrom 

pivotingrelativetooneanotherandformarigidbody.Whenthelockboltsareinthe 

non-engagedconfigurationlinks524and526areallowedtopivotingrelativetolink 

522.Advantageouslywhennotinusetheconveyorassembly300isfoldableintoa 

U-shapedconfiguration(asshowninFigure5).  

E105JFourthsub-assembly512furtherincludesclamprollerassemblyISOOband 
guiderollerassemblyISOOd.Inthepreferredembodimentshownrollerclamproller 

assemblyISOObandtheguiderollerassembly1300darepositionedtowardsend 

512boflinkmember526.  

E1061TurningtoFigure10,fifthsub-assembly514includesafirstend514afor 
mountingtofourthsub-assembly512andasecondend514bformountingtothe 

drivetrolley504.Fifthsub-assembly514includesanelongatebodyintheformofa 

seventhlinkmember526. Linkmember526comprisesanouterelongatetubular 

body1005andaninnerelongatebody1007forbeingreceivedinbody1005.Outer 

body1005includesacappedendforpreventinginnerbody1007fromextendingall 

thewaythroughtheouterbody.Innerbody1007includesapluralityofribs1010for 

guidingmovementofthebodywithinouterbody1005. Innerbody1007also 

includesstopformations(notshown)forpreventinginnerbodyI007fromseparating 

fromouterbody1005. Sub-assemblyincludeshydrauliccylinder1006for 

positioningbody1005relativetobody1007. Inpreferredembodimentsthefifth 

centrelinedefinedbythedrillingrig.  

E107JAsbestshowninFigures3and4 theconveyorassembly300further 
includesadriveassemblyintheformofadrivetrolley504fordrivinglinkage 

assembly502.TurningtoFigure11, drivetrolley504includes:atrolleyframeII18 

formountingcomponentsofthedrivetrolley;adrivemotorI102fordrivinglinkage 

assembly502driverollersI120idlerrollersIlOttrackrollersI106abrakeII16 

fordecreasingthespeedoforlockinginpositionthedriveassembly;andaside 

shiftframeII12.ThedriveassemblyfurtherincludesapullpinII10formounting 

thedriveassemblytofifthsub-assembly514.Thedriveassemblyfurtherincludesa 

driverollerloadcylinder1108andasideshiftcylinder1114.Cylindersandarein 

theformofhydrauliccylinders.  

sub-assemblyactstofinepositionthehoistdrivecentrelinewithamastdrillstring
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E108JAnalternativedriveassemblyisshowninFigures25to29.Thealternative 
driveassemblyincludesaguidetrolley504'andwinchassembly2500fordriving 

linkageassembly502. AsbestshowninFigure29,guidetrolley504'includesa 
U trolleyframeII18'formountingcomponentsoftheguidetrolleyincludingidler 

rollersI104'wearpads(notshown),hosearm2902. TrolleyframeII18'and 

attachmentformationsintheformofafirstcableconnectionpoint2901anda 

secondcableconnectionpoint(notshown),forconnectingguidetrolly504'towinch 

assembly2500. Guidetrolley504'furtherincludesapinintheformofpullpin 

II10' formountingguidetrolley504'tothefifthsub-assembly514oflinkage 

assembly502(bestshowninFigure10).  

E1091AsbestshowninFigures25and26,winchassembly2500includesatwo
sidedpush/pullwinchwithhydraulicmotordrive2501, apairofidlersheaves2502, 

intheformofafrontsheave2502aandarearsheave2502b telescoping 

tensioningarm2503andapairofcablesintheformoffirstcable2505aandsecond 

cable2505b. Winchassembly2500ismountedtoframeassembly304andrails 

303ofbaseassembly302.AsbestshowninFigure26,firstcable2505aextends 

fromwinch2501tothefrontofrailassembly303aroundtensioningsheave2502a 

andbeforeconnectingtothefrontofguidetrolleyandsecondcable2505bextends 

totherearofframe304,aroundidlersheave2502bandbeforeconnectingtothe 

rearofguidetrolley504'.Eachcable2505a,2505bisconnectedtoadrumofwinch 

2501. Inusewinch2501isconfiguredsuchthatasonesidespoolsontothedrum 

guidetrolley.  

EIIOJHydrauliccylinder2504maintainstensioninwinchcables2505a2505b.  
V\finch2501iscontrolledinconjunctionwiththemainhaulwinchofdrillrig100, 

usingaprogrammablelogiccontroller(PLC)tocreatearodpath. Examplesof 

variousrodpathwaysareshowninFigures30to33.  

ElI1JAs mentioned above, conveyor assembly 300 includes guide roller 
assemblies1300,rollerclampassemblies1500,ajawassembly1400andstop 

assemblies1200.  

E112JTurningtoFigure13,Figure13showsguiderollerassembly1300includinga 
pairofarms1302formountingapairofguiderollers1304thepairofguiderollers 

fortravelalongrails305andapairofshockabsorbersintheformofsprings1306, 

forabsorbingmovementofarespectivesub-assembly. Asmentionedpreviously, 

ofwinch2501, theothersidespoolsoffthedrumprovidingapush/pulleffectonthe
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thesecondsub-assemblyincludesapairofguiderollerassemblies1300a,1300b, 

andeachofthethirdandfourthsub-assemblies510,512includeasingleguide 

rollerassembly130Cc,1300d.Advantageouslytheguiderollersassembliesallow 

theconveyorassemblytotravelalongrails305.  

E113JTurningtoFigures14and14A Figures14and14ashowrollerclamp 
assembly1500.Eachrollerclampassembly1400includesapairofrollers1402for 

huggingorclampingadrillrodorrodsegment;andapairofhydraulicmembersin 

theformofapairofhydrauliccylinders1404,foractivatingordeactivatingthepairof 

rollers. Inthepreferredembodimentshownthepairofrollersareinterconnected 

withgearteeth. Advantageouslytherollerclampassemblyholdsthedrillrod 

centrallybutallowsthedrillrodtomoveaxially. Aspreviouslymentionedthe 

secondandfourthsub-assemblies508,512eachincludearollerclampassembly 

1400.  

E114JTurningtoFigures15andISaFigures15andISashowiawassembly1500.  
Jawassembly1500includesaspringloadedupperchain1506,apairofsidechains 

1508anadjustableupperclampframe1502forhousingthespringloadedupper 

chainandapairofsideclampframes1504eachforhousingoneoftheside 

chains.Jawassembly1500furtherincludesapairofhydrauliccylinders1510for 

operatingthesidejawframes. Inthepreferredembodimentshownsecondsub

assembly508includesjawassembly1500.  

E115JTurningtoFigure12,Figure12showsstopassembly1200includingastop 

activatedconditionandahydrauliccylinder1206formovingtheelongatearmfrom 

afirstportiontoasecondpositionwhereinthefirstpositionisanactivatedcondition 

whichpreventsverticalpivotingbetweenadjacentsub-assembliesandthesecond 

positionisadeactivatedpositionthatpreventsverticalpivotingbetweenadjacent 

sub-assemblies.Ascanbeseenhydrauliccylinder1206andelongatearm1204 

aremountedtoonesub-assemblyandstopmember1202ismountedtoanadjacent 

sub-assembly. Accordinglyeachstopassembly1200actstopreventvertical 

pivotingbetweenapairofadjacentsub-assemblieswheninanactivatedcondition 

butallowpivotingbetweenapairofadjacentsubassemblieswheninade-activated 

condition.AsbestshowninFigure5,conveyorassembly306includesafirststop 

assemblylocatedbetweenthesecondandthirdsub-assembliesandasecondstop 

assemblylocatedbetweenthethirdandfourthsub-assemblies.  

member1202anelongatearm1204forabuttingthestopmemberwheninan
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El16JAsmentionedaboverodhandlingapparatus300includesinnertubehandling 
assembly308.AsbestshowninFigures3and4,innertubehandlingassembly308 

ismountedtotheframe304.  

Eli]TurningtoFigure22,innertubehandlingassembly308includesaprimary 
tray1902asecondarytray1904andanextensionarm1906formountingthe 

secondarytraytotheprimarytray. Primarytray1904mayberaisedandlowered 

relativetotheframeoftherodhandlingapparatusandextendedtowardsandaway 

fromthedrillrigmast102,usingpivotarms1908.Primarytray1904includesafirst 

endformountingthesecondarytrayandasecondendhavingaroller.Theprimary 

trayfurtherincludesasidewalladaptedtoberaisedandlowered.Secondarytray 

I904includesafirstfreeendincludingarollerandasecondendformountingtothe 

extensionarm. Wheninanon-useconfigurationthesecondarytrayrests 

perpendiculartotheprimarytray(asbestshowninFigure4). Wheninuse, 

secondarytrayI904ispivotableawayfromtheprimarytray(asbestshownin 

Figure3)suchthattheinclinationofthesecondarytrayrelativetotheprimarytray 

matchestheinclinationofthedrillrigmast102.  

E118JTheextensionarm1906includesafirstendformountingtothesecondary 
armandasecondendformountingtotheprimaryarmandwheninuseisadapted 

toextendthesecondarytrayawayfromtheprimarytrayandtowardsdrillrigmast 

202.  

E119JTheinnertubehandlingassemblyincludeshydraulicmembersintheformof 

hydrauliccylinder1912fortiltingthesecondary . anextensionarmhydraulic 

cylinder1914forextendingorretractingtheextensionarmandasidewallhydraulic 

cylinder1916forraisingandloweringthesidewalloftheprimarytray.  

E120JRodhandlingapparatus300furtherincludesapresenterassembly1300for 
presentingadrillrodorrodsegmenttotheconveyorassembly(bestshownin 

Figures13and14). Thepresenterassembly1300mountedtoframe304and 

positionedundertheconveyorassembly306. Thepresenterassemblyincludesa 

pairofarmassembliesintheformofafirstarmassembly1302forreceivingor 

transferringadrillrodorrodsegmentfromaslooportruckandasecondarm 

assembly1304forpresentingorreceivingadrillrodorrodsegmentfromthe 

conveyorassembly306.Firstarmassembly1302includesanarm1306anda 

substantiallyU-shapedhand1308forreceivingthedrillrodorrodsegmentfromthe 

aprimarytrayhydrauliccylinder1910forpivotingtheprimarytray;asecondarytray
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slooportruck.U-shapedhand1308ispivotablerelativetoarm1306aboutacentral 

pivotpoint1310.Thesecondarmassembly1304includesaheightadjustablearm 

1312andasubstantiallyU-shapedhand1314forreceivingthedrillrodorrod 

segmentfromfirstarm.U-shapedhand1314comprisesafirstfixedsidewallportion 

1316andasecondpivotablesidewallportion1318. Sidewallportion1318is 

adaptedtobeloweredwhenreceivingadrillrodorrodsegmentformthefirstarm 

assemblyofpresenterassemblyandisadaptedtoberaisedsuchthattheportions 

cupthedrillrodorrodsegment(bestshowninFigure14).  

E121JTurningtoFigure4 asmentionedabove rodhandlingapparatus300 
includesarailassembly303whichincludeselongaterails305,baseassembly302 

formountingframeassembly304andframeassembly304.  

E122JRailassembly303includesafirstportion402andasecondportion404.First 
portion402isfixedtoframeassembly304suchthatmanoeuvringoftheframein 

turnmanoeuvresrailassembly303.Eachportion402,404issubstantiallyelongate 

anddefinesafirstendandasecondend.Inanin-useconfigurationthesecondend 

ofthefirstportionabutthefirstendofthesecondportion(bestshowninFigure3).  

Thesecondportion404,howeverisadaptedtopivotrelativetothefirstportion.Rail 

assembly303includeshingemember406forpivotingthesecondportion404 

relativetothefirstportion402suchthatthefirstportionandthesecondportionform 

aU-shape(bestshowninFigure4).Inpreferredembodimentsrailassembly303 

furtherincludesasecuringmechanismforsecuringthesecondportionrelativetothe 

E123J Baseassembly302includessixheightadjustablelegsintheformofjack 
legs408,andapairofrailsforslidingframe304fromafirstposition(shownin 

Figures13and14)toasecondposition(showninFigure20).  

E124JInusefullautomaticcontroloftheconveyorassembly306relativetodrillrig 
mast102isachievedusingacontrolleradaptedtoreceiveinformationfromoneor 

moreof:theencoderfittedtothedriveassemblyoftheconveyorassemblyspeed 

and/ordirectionsensorsfittedtothehoistingwinchofthedrillrigand/orinclinometer 

fittedtodrillrigmast102. Examplesofplotspathsforvariousdrillrodlengths 

relativetovariousmastanglesareshowninFigures30to33(bail636coordinate 

layouts).  

E125JThepreferredoperationofrodhandlingapparatus300willnowbedescribed 
below.  

firstportion(notshown).
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E126JThepreferredembodimentsofrodhandlingapparatus300hasfourmain 
functions: 

I. Loaddrillrodsintothedrillstringfromthestartofaholeprogressively, 

typicallyin3or6mlength& 

2.Trippingdrillrodsoutofadrillholetypicallyin6or9mlengthsforbit 

changesatthecompletionoftheholeorforotherdrillingpractices 

3.Trippingdrillrodsbackintotheholetypicallyin6or9mlengths 

4.Handlingtheinnertubeinand/oroutofthehole.  

[127]Loaddrillrodsintothedrillstringfromthetimeofstartingadrillhole 

E128JOnefunctionofthedrillrodapparatus300isloadingrodsontoadrillstring 
fromthetimeofstartingadrillhole.Duringthisprocessarotationhead104ofthe 

drillrigisraisedandrackedintothedrillrigmast102priortoaddingadrillrod200 

(orrodsegment)underthehead. AsbestshowninFigure16,adrillrod200is 

transferredfromafeedinsystemintheformofaslooportruckbody(notshown),to 

therodpresenterassemblyI300. Drillrod200israisedverticallyusingpresenter 

assembly1300andclampedbyrollerclampassemblies1500a,1500bandjaw 

assembly1400ofconveyorassembly306.Duringthisfunctiondrillrod200isnot 

connectedtothehoistassembly608.Secondthirdandfourthsub-assemblies508, 

510,512arelockedusingstopassemblies1200a,1200bsuchtheyformasingle 

rigidmemberduringloading. Conveyorassembly306isthenhauledontodrillrig 

mast102byamainwinch(notshown)untilsubstantiallypositionedalongthedrillrig 

havetopmountedhaulwinches.Assuchthewinchropereevesfromlefttoright 

andthealignmentofconveyorassembly306willbetotheleftsideofamastcentre 

linewhenthewinchropeispositionedaboverotationhead104.Forthisreason, 

cylinder640isfloatedanddrillrotationheadI04movedfromrackedbackintothe 

masttoaforwardposition.Byarticulatinghydrauliccylinders640and642,rotation 

head104isalignablewiththedrillrod2007androtationhead104isabletobe 

loweredinordertoconnectwithdrillrod200. Thepositionofthelowerendof 

conveyorassembly306,relativetodrillrigmast102,maybeadjustedusing 

hydrauliccylinder1006offifthsub-assembly514,and(optionally)sidemovement 

cylinderII14ofdrivetrolley504.Oncerod200isconnectedtorotationhead104, 

jawassembly1400isreleased(whilerollerclampassemblies1500a,1500bare 

maintainedengaged). Rotationhead104lowersandfacilitatesjoiningofdrillrod 

mastandundertherotationhead(asbestshowninFigure18.Manyknowndrillrigs
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200todrillstring202(showninFigure21).Rollerclampassemblies1500a,1500b 

arereleasedandconveyorassembly306isloweredbackontoframeassembly303 

bythewinchandwithaconstanttensionusingthedriveassemblyintheformof 

drivetrolley504orguidetrolley504'andwinchassembly2500.  

[129]Trippingrodsoutofadrillhole 

E130JAnotherfunctionofthedrillrodapparatus300istrippingdrillrodsoutofadrill 
hole. Duringthisprocessrotationhead106isdisconnectedfromdrillstring202 

leavingthedrillstringopenbutclampedatthebaseofthedrillrigmast(bestshown 

inFigure20).Rotationhead106travelstothetopofthemastandracksfullythereto.  

Thehoistassembly630istiltedsuchthatthehoistassemblycentreline634(see 

Figure6)definedbytheplugmatchesthemastinclination.Thehoistassembly630 

holdsitsangledanglepositionhydraulicallyviaaholdingvalvewithalowpressure 

setting.Conveyerassembly306isthendrivenforwardtowarddrillrigmast102 

usingthedriveassemblyintheformofdrivetrolley504orguidetrolley504'and 

winchassembly2500andpositionedabovespinner106usingcylinder1006offifth 

sub-assembly514(seeFigure10).Floatbody614offirstsub-assembly506is 

passedthroughtheinsideofspinner106usingcylinder616ofhoistassembly630 

alsowithalowsetholdingvalveuntilplug620connectswiththeendofclampeddrill 

string202.Theconnectionofcylinder616tothehoistingassemblyisviaapushpull 

chain618.Thisallowsthefloatbody614toslideupordownasetoflowfriction 

guideslocatedonframe612.Onceplug620isconnectedtotheendofdrillstring 

theendofdrillstring202arereleasedandendofdrillstring202andconveyor 

assembly306arehauledupdrillrigmast102.Duetothelowpressuresettingfor 

cylinders616and644theybothmoverelativetotheloadreactions.Onceadrill 

stringjointisclearofthedrillrigclamps(bestshowninFigure20)theclampsare 

reapplied.Rollerclampassemblies1400aand1400barealsoengagedalongthe 

lengthofthedrillstring202nowmountedtotheconveyorassembly306.Spinner 

I06subsequentlybreaksalowerjointseparatingarodsegment200fromdrillstring 

202,andtheseparatedrodsegment200israisedthroughspinner106. After 

clearingspinner106,thedriveassemblyintheformofdrivetrolley504orguide 

trolley504'andwinchassembly2500,andthedrillrodmastwinchworktogetherto 

haulandlowertheconveyorassembly306androdsegment200alongrails305of 

frameassembly304.Whentheconveyorassembly306isfullypositionedonrails 

202,thedrillrig(i.e.hoisting)winchbalancesthedrillstringweightclampsholding
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305,hoistingdrive622rotatesanddisconnectsplug620fromrodsegment200,and 

movesawaytherefrom.AsbestshowninFigure17,thepresenterassembly1300is 

raisedandsupportstherodsegment200.Rodsegment200isthenreleasedfrom 

theclampassemblies1400aand140Gbandtheconveyorassembly306israised 

alongitslengthwiththeexceptionofsub-assembly514anddriveassemblyinthe 

formofdrivetrolley504orguidetrolley504'andwinchassembly2500.Theportion 

1318ofpresenterassembly1300dropsandtherodsegmentrollsoutfromunder 

theconveyorassembly306.Theraisedportionoftheconveyorassemblyislowered 

backontorails305andthecycleisrepeated.  

[131]Trippingrodsintoadrillhole 

E1321Anotherfunctionofthedrillrodapparatus300istrippingrodintothedrillhole.  
Theprocessisessentiallythesameastrippingridsintothedrillholehoweverthe 

processisreversed. Beginningfromtherodsegment200beingpresentedtothe 

conveyorassembly306bythepresenterassembly1300,thedrillrodorrodsegment 

isclampedalongitslengthusingrollerclampassemblies1400aand1400bandjaw 

assembly1500,andismountedtothehoistingdriveviaplug620. Allstop 

assemblies1200areinanactiveconditiontopreventbendingofthedrillpipe200.  

Theconveyorassembly306alongwiththedrillrod200,orrodsegmentisthen 

hoistedintothedrillrodmast202withthedriveassemblyintheformofdrivetrolley 

504orguidetrolley504'andwinchassembly2500,holdingbackusingeitherdrive 

trolley504usingapre-sethydrauliccontrolledforceorguidetrolley504'andwinch 

programmablelogiccontroller(PLC),usingfeedbackfromthehoistingwinchonthe 

drillrigandawinchassemblyencoder.Drillrodendpositioningisachievedusingthe 

fifthsub-assembly514.Thedrillrodorrodsegmentthenisloweredthroughthe 

spinner106usingfloatbody6l4andthelowerendofthedrillrodorrodsegmentis 

joinedtotheendofthedrillstring202usingspinner106(seeFigure18).Aclutchin 

thehoistingdriveallowsthedrivetorotatefreelysoasnottoundothethreadifthe 

drillsegmentcomprisesmultipledrillrodsconnectedtogether.  

[133]HandlinganInnerTube 

E134JAnotherfunctionofthedrillrodapparatus300relatestohandlinganinner 
tube.Whenremovingafullinnertubethroughthedrillstringitisnormaltoalsohave 

afullyassembledtubereadytoreplaceitsothedrillingcyclecanstartagain. For 

thisreasonprimarytrayholdsafullyassembledinnertube2402inaninnermost 

assembly2500withpre-setpathscontrolledbyacontrollerintheformofa
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recessoftheprimarytray(asbestshowninFigure24).Thefullinnertube2402is 

presentedtotheouterslidesideintheformofprimarytray1902.Thereisaroller 

I920attheendofprimarytrayI902.  

E135JAsbestshowninFigure22whenthesecondarytray1904isfullyupand 
projectedtowardsthedrillrigmast102tiltcylinder1912matchesthemastinclination 

angle.Thesecondarytray1904hasaholeinitsbasetoallowthewirelinerope, 

overshotandtubetopassthrough.Inthepreferredembodimentshownasidewall 

ofprimarytray1902candrophydraulicallyusinghydrauliccylinder1916toallowan 

assemblytoberolledacrosstoabench(notshown)locatedtothelefthandside 

(LHS)fordis-assemblyandcoreremoval.Theprocessforretrievingacoresample 

afterdrillingarodlengthisdescribedbelow.  

El36JStepI:BreakouttherotationheadI04andleavethedrillstring202clamped 
atthebaseofthemast102.Rotationhead104thentravelstothemasttopand 

racksintothemastorforsomedrillrigstotheside.  

E137JStep2:WithreferencetoFigure22,cylinder1910rotatestheprimarytray 
1902upandtowardsthemast.Thecylinder1912issettomatchthemastangleand 

cylinder1913extendstheextensionarm1906towarddrillrigmast102andoverthe 

clampedpipeend202.  

E138JStep3:Anovershotandwirelinewinchrope(notshown)canthenwork 
throughthisholetoretrievetheinnertube2404.  

E139JStep4:AsbestshowninFigured24,oncetheinnertube2404ispulledclear 

towardtheprimarytray1902.  

E140JStep5:Thisallowsthefullinnertube2404toslidedowntray1920asthe 
wirelinewinchlowersit.Theassembledtubelength2404canbeupto8mlong.A 

rollerI920attheendoftrayI902helpstoslidethetube.  

E141JStep6:Theovershotisremovedfromthefullassembly2404andinserted 
andlatchedintotheemptyassembly2402andtheprocedurereversed.  

[142]AdvantagesofPreferredEmbodiment 

E143JAdvantagesofthepreferredembodimentofthepresentinventionare 
describedbelow: 

. Usingalinkedsystemwithincorporatedhoistingdrivetocarrythetoolsrequired 

forhandlingmultiplesizesandlengthsofdrillpipeandcasing.  

throughthepipe202theextensionarm1906retractsusingcylinder1913back
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. Incorporatingtherodhandlingapparatusintoatotalrackingsolutionhandsfree.  
drive 

Thelinkassemblyincludeshoisting , pipegrabbersintheformofthejaw 

assemblyandclampassembly;driveassemblyintheformofaguidetrolleyand 

winchassembly;andlinkthrustadjusterintheformofthefifthsub-assembly.  
U 

. Uppergrabbermechanismintheformofthejawassemblyhandlespipesizes 

fromBQpipe(55.6mmOD)to170mmODwithathreadedrodallowingan 

infiniteadjustmentbetweentherangesstatedabove.  

. Conceptofmakinglinkmembersfreerotatingattheirjointsoranti-backbend 

whenrequiredfordifferentfunctionality.  
U 

. Rodpresentingdeviceintheformofthepresenterassemblywithabilitytoadd 

orremoverodsfromortothemainlinkedhandlerintheformoftheconveyor 

assembly.  

. Innertubehandlingmechanismintheformoftheinnertubehandlingassembly, 

toallowforhandfreehandlingforboththeinnertubeassemblyandovershot, 

anddeliveringtoaworkbenchbyrollingtotheLHSforcoreremovalanddis

assembly.  

. Rodhandlingapparatushastheflexibilitytofoldintoatransportableenvelope.  

. AbilitytocontainpipethreadmakeorbreaktorquewithintheupperlinkI 
U assemblyintheformofthefistsub-assemblyandthelink2i.e.secondsub

assemblychainclampingmechanism.  

. Abilitytoalignfinesquarethreadswithoutexternaltooling.  

. Abilitytoload3and6mlengthsundertheheadhandsfree.Advantageouslythe 

upperlinkintheformofthefirstsub-assemblyprovidesmeanstoalignthe 

threadswiththeheadwhichiscriticalasthewinchreevesfromRHStoLHSof 

itsdrumthereforechangingthewinchcentreline.  

. Abilitytohandle6mcasingsizesto6-518"OD.  

. Therodhandlingapparatusmaybeintegratedintoatotalsystemwitharod 

sloopfeederdesignorusedinconjunctionwithtiltingrodracks.  

E144JIncompliancewiththestatutetheinventionhasbeendescribedinlanguage 
moreorlessspecifictostructuralormethodicalfeatures.Thetermcomprises"and 

itsvariationssuchascomprising"and"comprisedof"isusedthroughoutinan 

inclusivesenseandnottotheexclusionofanyadditionalfeatures.  

. Abilitytotriprodsin3,6or9mlengthstoI14.3OD.
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E145JItistobeunderstoodthattheinventionisnotlimitedtospecificfeatures 
shownordescribedsincethemeanshereindescribedcomprisespreferredformsof 

puttingtheinventionintoeffect.Theinventionisthereforeclaimedinanyofits 

formsormodificationswithintheproperscopeoftheappendedclaimsappropriately 

interpretedbythoseskilledintheart.  

E146JThroughoutthespecificationandclaims(ifpresent),unlessthecontext 
II I, requiresotherwisethetermsubstantially"orabout"willbeunderstoodtonotbe 

limitedtothevaluefortherangequalifiedbytheterms.  

E147JAnyembodimentoftheinventionismeanttobeillustrativeonlyandisnot 
meanttobelimitingtotheinvention.Thereforeitshouldbeappreciatedthatvarious 

otherchangesandmodificationscanbemadetoanyembodimentdescribedwithout 

departingfromthescopeoftheinvention.



30 

CLAIMS 

1. A rod handling apparatus for a drill rig including a drill rig mast and a hoisting 

winch, the rod handling apparatus including: 

a base assembly; 

a frame assembly coupled to the base assembly, the frame assembly including a 

pair of rails along which a conveyor assembly is adapted to travel along; and, 

the conveyor assembly adapted to be coupled to the hoisting winch for conveying 

a drill rod up and/or down the drill rig mast such that the drill rod is attachable to and/or 

detachable from a drill string, wherein the conveyor assembly includes a linkage 

assembly and a drive assembly for driving the linkage assembly and wherein the drive 

assembly includes a guide trolley and a winch assembly for winching the guide trolley 

along the pair of rails.  

2. The rod handling apparatus as claimed in claim 1, wherein the conveyor assembly 

includes a plug for securing to an end of the drill rod.  

3. The rod handling apparatus as claimed in claim 1 or claim 2, wherein the conveyor 

assembly further includes one or more roller clamp assemblies and/or a jaw 

assembly.  

4. The rod handling apparatus as claimed in any one of claims 1 to 3, wherein the 

linkage assembly includes one or more sub-assemblies adapted to pivot vertically 

relative to one another.  

5. The rod handling apparatus as claimed in claim 4, wherein the at least one of the 

one or more sub-assemblies includes: a body including a first portion, a second 

portion and a third portion, the second and third portions adapted to pivot 

horizontally relative to the first portion, and wherein the body is adapted to be 

configured into an elongate configuration and a U-shaped configuration.  

6. The rod handling apparatus as claimed in claim 4 or claim 5, wherein the at least 

one or more sub-assemblies includes: a first sub-assembly, a second sub

assembly, a third sub-assembly, a fourth sub-assembly and a fifth sub-assembly, 

and the first sub-assembly includes a first end for mounting to the drill rod and a 

second end for pivotally mounting to the second sub-assembly; the second sub

assembly includes a first end for mounting to the first sub-assembly and a second 

end for mounting to the third sub-assembly or fourth sub-assembly; the third sub-
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assembly includes a first end for mounting to the second sub-assembly and a 

second end for mounting to the fourth sub-assembly; the fourth sub-assembly 

includes a first end for mounting to the third sub-assembly or second sub

assembly and a second end for mounting to the fifth sub-assembly; the fifth sub

assembly a first end for mounting to the fourth sub-assembly and a second end 

for mounting to the drive assembly.  

7. The rod handling apparatus as claimed in any one of claims 4 to 6, wherein the 

conveyor assembly further includes one or more guide roller assemblies adapted 

to travel along the pair of rails, and/or one or more stop assemblies adapted to 

prevent vertical pivoting between adjacent sub-assemblies.  

8. The rod handling apparatus as claimed in any one of the preceding claims, further 

including a rail assembly, the rail assembly including the pair of rails.  

9. The rod handling apparatus as claimed in claim 8, wherein the rail assembly 

includes a first portion and a second portion, the first portion being fixed to the 

frame assembly, and the second portion adapted to pivot relative to the first 

portion.  

10. The rod handling apparatus as claimed in any one of the preceding claims, further 

including an inner tube handling assembly mounted to the frame assembly.  

11. The rod handling apparatus as claimed in any one of the preceding claims, further 

including a presenter assembly for presenting the drill rod, or a rod segment 

including the drill rod, to the conveyor assembly, wherein the presenter assembly 

is mounted to the frame assembly.  

12. The rod handling apparatus as claimed in any one of the preceding claims, 

wherein the rod handling system is configurable into an operative or in-use 

configuration and a non-operative or non-use configuration.  

13. The rod handling apparatus as claimed in claim 12, wherein the conveyor 

assembly is configured to be substantially U-shaped when the rod handling 

system is in the non-operative or non-use configuration, and the conveyor 

assembly is configured to be substantially elongate when the rod handling system 

is in the operative or in-use configuration.
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14. The rod handling apparatus as claimed in claim 12 or claim 13 when dependent 

on claims 8 to 11, wherein the rail assembly is configured to be substantially U

shaped when the rod handling system is in the non-operative or non-use 

configuration, and the rail assembly is configured to be substantially elongate 

when the rod handling system is in the operative or in-use configuration.  

15. The rod handling apparatus as claimed in any one of the preceding claims, the rod 

handling apparatus further comprising a controller configured to control the winch 

assembly and the hoisting winch to create a rod path.  

16. The rod handling apparatus as claimed in claim 15, wherein the controller is further 

configured to control the winch assembly based on feedback from the hoisting 

winch and the winch assembly.  

17. A method for conveying a drill rod to and/or from a drill rig, the drill rig including a 

drill rod mast, hoisting winch and a drill rotation head and/or spinner, the method 

including: 

coupling the drill rod to a conveyor assembly using one or more clamp 

assemblies; 

coupling the conveyor assembly to the hoisting winch, wherein the conveyor 

assembly includes a linkage assembly and a drive assembly for driving the linkage 

assembly and wherein the drive assembly includes a guide trolley and a winch 

assembly for winching the guide trolley along the pair of rails; 

conveying the conveyor assembly up the drill rig mast using the hoisting 

winch; 

aligning the drill rod relative to a drill string using the conveyor assembly; and, 

attaching an end of the drill rod to an end of a drill string using the drill rotation 

head and/or the spinner.  

18. A method for conveying a drill rod to and/or from a drill rig, the drill rig including a 

drill rod mast, hoisting winch and a spinner, the method including: 

aligning a conveyor assembly relative to an end of a drill string or drill rod such 

that a hoist assembly centreline of the conveyor assembly is coaxial with a 

centreline defined by the drill string or drill rod, wherein the conveyor assembly 

includes a linkage assembly and a drive assembly for driving the linkage assembly
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and wherein the drive assembly includes a guide trolley and a winch assembly for 

winching the guide trolley along the pair of rails; 

coupling the drill string or drill rod to the hoist assembly of the conveyor 

assembly; 

conveying the conveyor assembly and drill string or drill rod up the drill rig 

mast using the hoisting winch; 

separating or attaching a portion of the drill string or drill rod to or from the drill 

string using the spinner; 

clamping or unclamping an end of the drill string.  

19. The method as claimed in claim 17 or 18, wherein the method is fully automated 

using a controller adapted to receive information from one or more of: an encoder 

fitted to the drive assembly of the conveyor assembly, speed and/or direction 

sensors fitted to the hoisting winch of the drill rig, and/or an inclinometer fitted to 

the drill rig mast.
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