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Drill Rod Handler Field of the Invention The present
invention relates to a handling nmeans for el ongate

woe@ma1B8ath as | engths of drill rods, poles, pPEERAU2000/000476

the like. Throughout the specification the term®"drill
rod" will be taken to include all forns of elongate
nmenbers used in the drilling, installation and
mai nt enance of bore holes and wells in the ground and
Diill RochHandderr ods, pi pes, tubes and casings which are
provided in I engths and are interconnected to be used
in the borehol e. Background One particul ar application
ield bethelrevenition rel ates to an accessory which can be
used with drill rigs which are to be used in drilling
bore holes. Such drill rigs generally conprise an
m@@bmgnvastion/\kelataesh’wsadelinb meads rfourd@pdte items such as

where the dri is ca of novenent al ong the
RS 41 esnalee hiass S50 B kSied w th means whi ch
can receive and engage the upper end of a drill string

and can apply a_rotational I
Thyopahew e shecisation tk}é?qwh il éoﬁ’gwélrhﬁ)?%%mgr'%@ygg all forms of
I

%?lﬁ%t%ﬁ%?ﬂ?%ﬁsn Pg%&' i} %h%ﬂnﬁlﬁ‘%elﬁg gﬁ&? %?Ehi;rﬁglrn?é’néﬂb% of bore holes

antd wedjs imtee dradnd and wilhinctuder rroslesp'aoesuttﬂms arid casigghavhich are

of dri rod, whi a d

hueginiides apﬁﬁreflfit&?:%&%%%qd lpiEused FheThteREE

to the height of the mast. is usual that each

$ th of the length of dr|II rod can be up to a
&g@'??'ﬂ'fdthe order of six netres. During a drilling

operation when the drill head has reached the | ower
nd of the mast, .the drill string s cla
BB airIanAPpiatan of ST REs oL GOFPRIATY fich can be

GHdd l/wtﬁtﬁhlpgl SANﬁfcﬁsé'rel ﬁf‘%még%ﬁ{ Hhhlangor'eshéIE@n ?uch drill rigs

rairsed into position in order t he“upper end
gererahyaempeagtan upstm@agemaatavmcﬂeh% aldrillHeeatl saegintadeto it where

By dipchfs (ABahle B EVRIGN! TR e TrPRLAnHofg: fil head is
ovidield! Witth esbdiRswhRRtdnelkaivbethd éRgagh tHd upger end of a drill string

operation can recommence until the drill head

aga
archenp ARy al ietionahdorse toHberdidk stripgriprigpuse; it Ito rfgtate within the
@&rte' Hb '%e%by such rotation results in the cutting action by the drill bit

mounted to the lower end of the drill string. The drill string comprises a number of
lengths of drill rod which are connected end to end and where the length of drill
rod generally is at the most equal to the height of the mast. It is usual that each
length of the length of drill rod can be up to a length of the order of six metres.
During a drilling operation when the drill head has reached the lower end of the
mast, the drill string is clampingly retained and the drill head is disconnected from
the drill string. A fresh length of drill rod is then raised into position in order that
the upper end of the fresh length is engaged to the drill head and the lower end of
the fresh length is engaged with the upper end of the drill string. Once the fresh
length of drill rod has been installed, the drilling operation can recommence until
the drill head again reaches the lower end of the mast. During drilling activities of
deep bore holes which may extend for hundreds of meters, it is necessary to

locate fresh lengths of drill rod into a drill string at very regular intervals.
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deep bore hol es which may extend for hundreds of
nmeters, it is necessary to |ocate fresh | engths of

waleooi1133esl into a drill string at very regul arPCT/AU2007/000476

intervals.It is usual that 2he drill rig is nounted to

the chassis of a notorised vehicle such as a truck or

| orry and that the lengths of drill rod are nounted in

B is,uauaighatztbaedrgluégwiStmaunhelddy thé ehassis pbatradioyised vahicle such as

SRR Y Ao LB S At B PSR, £ BBapzone suon
tHae tiksy lik iHRgizohEalI9Nin AN stliRed RtHYIbESEE dRe td?mlr@f Ha'st B8 the same
rig. The usual method for raising a fresh | engt

whlphe phalteinahivelyeomian vebicleh parest alppgpidesthe ﬁ’ﬂulﬁgl fig or on the
th of the | th of drill rod
B&nuﬁggﬁ ng ﬁl{%g?ﬁlﬂgqﬁpgto g cablee 52?“ eg byrla W nch
| ocated at the upper end of the mast and then Iifti ng
FE . "
mﬁitjsﬁggb%ﬂ%%%g Hrlr%h@gar 'fr%%ﬁ tlﬁrg&tb 1Loclinllr fogd ﬁp lq Eo the mast

cmphs@ ntcxmnﬁng rohéldandlomig e 1ehéthl (?T\/t/gé ﬂ?ﬁ@th&{jﬂirmfmﬂ%nnec’tmg
of dri rod is

of drill rod as the |engt
156 Pg\deaia ol Gaiis BY BvInghbeaed AbiapRe @1d of the mast and
b t . it ar.d . . .
o) 0 R 168 P9 WA S AR i by
m«hbertoﬂthe dmélermg lcrmwwhamis tdmuredaersbqpmd’ﬁ ?m @ﬁ.uddﬁmhe lowermost
t n e
ot Pf thedlentlih ot 5 s hhdciashel asflaouas v e o position.
poents dhes hatlre dﬂiﬂiﬂ% IMC his aRtibe eHhibe Juitd'ha2rdbAs! frﬁ addition,

crew nenber. In addition, this process requires jolnt
dwingiiheaeising b‘éthﬁe@iﬂllmwérl& regdy inkabbeen hndwngjot the @pger portion of

R R P AT Ibh R gt P causes e

loaconeRl Rerrvednyarn anpesiitabley nfzeey vHish @hRsreglit df iihjury to the
rod froma drill string and |ocate _those |lengths in

R BYeHMRRje lroAEdKiBBailis PReessteraduireRromt WRPEngign between the
&bWﬁ{enH%ag@F a@; ri&%n ALy Ll fcf)'nle ?ﬂ%rtcbrgwdr[n' lnjxﬁeq Jﬂt%lllng the

or on sone |cIe or # BUnd b

wimehdrilling rig. This can al so create hazards for t he
personnel required to handle and store the |engths of

drill rod. In the past alternative arrangenents have
$malarlprdwmxﬁd1é aaisirge o andkill ngring, Hrbddomesineradsary to regularly

%)é@g})@ggz@?hs 0 C(§1rlllalr’oed I’eOSI"IS]:raI %% étﬂngAUgr?dBPfgézatgnﬂqlose lengths in the
storage zone located beside the mast which may be either located on the same
vehicle as the drilling rig or on some adjacent vehicle or on the ground beside the
drilling rig. This can also create hazards for the personnel required to handle and

store the lengths of drill rod.

In the past alternative arrangements have been proposed for the handling of drill
rods and examples of such are described in AU693382 and US6298927.

The discussion throughout this specification, of the background and prior art to the
invention is intended only to facilitate an understanding of the present invention. It
should be appreciated that the discussion is not an acknowledgement or
admission that any of the material referred to was part of the common general

knowledge in Australia or the world as at the priority date of the application.
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The di scussion throughout this specification, of the

background and prior art to the invention is intended
werlog/11375 aci | i tate an understandi ng of the prBSEAU2007/000476

invention. It should be app¥eciated that the

di scussion is not an acknow edgenent or adm ssion that

any of the material referred to was part of the common

98 R Bbjkeow ﬂdgenwerhtbhsﬁar plovideots ineansasfl suoring tame handling
pI‘IOI‘Ity dat e of lication.It i.s an object

eﬂthm@te eensuehas (I_er;gltI@s, pg@rllgrqéelaeigve@n thg &M?Q?r?g"e%g% those items
\%8 & ggﬁé 32% &/hIc'ﬁeéHnsllé NcB%hd ﬁk‘& dVf Iﬁgi’}l L o p&9onnel.

We _ age” afea or “those | Lens a e erect
position which can reduce the I|keI|hood of injury to

If & gq/n g%ltqpée(gfoﬁlgea Igﬁ%g)ﬁ@? bl rﬁ;ﬁrrovgftlae %ﬁld d;%]%’cﬁ/rﬁf' ¢ rb8 handiing.
Di scl ]9_sure of thg I nventi on Throughout the
eci ficatj.on I I h '
Berlasise t?ﬁﬁIIsp oBconpri Set o vari ati ons Such a5
"“conprises” "conprising", will be understood to
I%gé@é@t%ﬁ%%ﬁ%%@%@@q SR s RO, I R gerwise

tAEOWBrPFcAMbREST 8r vARSHSHH BOCh QsOMEOrABMISS dimi&:ompnsmg will be
I nvention resides in a handier for an elongate it

wmshoeddg imaly fheringhision b6 2aslaicbinteasTRT SrappARapagss but not

PnGliten Bl SBiopBibesiof ARUBETURRGUSST 0 20 ¢ 1 Lom

and nmoving it axi aIIy froma first p03|t|on al ong a

’é%ﬁ([g%ta@%é SO%}A\fblla%Bthzt %@t‘ﬁé’ h%ﬁ%er Laniar & IOE%W éIBBBate item,

& apashg: 48 BharwisigRRo btapedne beoswiptes sironidend, atueadther end of
arm about a second axis which is transverse to t

thierarm Bsaviding aerelengateBeRIbeh §HPROT fAFPEEIVEY 3¢ poate item and
rect_pos) §J
rﬁ@uﬁp gepgé@n %ﬁ’garmvené tl&?%lcﬁygoﬂrrs]g%?ga?r\@&ﬁlsnﬁarallel to the

?bﬂgéte;ilﬁéﬂnl iftb engagera]nnem wrthethemjop@ﬁet nnembeﬁcauppdﬂh@ﬁe elongate
0 .anot her as ect the d I

R Bt LS S 67 055l A SAIRLS wicn 1
ﬁé?&%réé’ 18 thé )ﬁrﬁtr §XIS% e‘?Ia‘BItQﬂﬁe? clFRIGReS itBHPRP b rhave@QO an erect

axi s, e el ongate nenber Support conprisin
Iaa)smmga@mjrma oneaarel afithst aun theintg graynted teleoa b @oveg]ﬂnt of the

BBt RR 5 TR SRS B B ©

According to another aspect the invention resides in an elongate item handling
means comprising a base adapted to be fixed to a fixture, an elongate member
support having a first axis, the elongate member support comprising an
engagemerit means adapted to engage an elongate item and support the
elongate item such that it is parallel to the first axis and to move the elongate item
into engagement with the elongate member support, wherein the elongate
member support is supported from the base to be rotatable about a second axis
which is transverse to the first axis whereby the elongate item when supported
from the elongate member support can be moved between an upright position and
a substantially horizontal position, the base being movable on the fixture between '
a first position located at a desired erect position of the elongate item and one or

more positions clear of the first position, said elongate member support.
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into engagenent with the el ongate member support,

wherein the el ongate nenber support is supported from
wob@7hasest o be rotatabl e about a second axi s IiI/a023003/000476

transverse to the first axi4 whereby the elongate item

when supported fromthe el ongate nenber support can be

noved between an upright position and a substantially

)E()tfﬁrgttcﬁb ﬂ?@férﬁéooﬂéatdr’@%fhﬂé enesitiog theYizture comﬁrh;es a drllhng rig

etween a first position | ocated at es
halvmgt a mmﬂungu masbwhidheiscassogiated Wik sl sifrg ?ﬁcﬁﬁ%ﬁ in 3 borehole
q%gntb g Igf{% gﬁg{pg rs' r@hgﬁpéf (?r‘llffbéi dé?ﬂé g\{l'ﬁér&ﬁgtﬁé%wnght axis

i$ QMﬁﬁbhﬂéllytrh‘@raﬂémblilﬁ@ a&ism:fr‘thseislllatrd'rg ll1ing rig having
a drilling mast which is associated with a drill
string located in a borehole and the elongate item

mlh?Q§ FhotB&ghEp&dt el ihVertioh easibedhér ei drill hed handllng means
upri axis is substantlaII%/ par IIeI to th

wmeh m upe |sstrytemf§ad iscemepuwyed & & g agagg@f atcﬁ@mg mast which
i nveg)glie}qu ﬁh dgsdrlll[‘ rgé hbka Bdlm@”%dréllg?lge":iﬁé Mahd@ithg means

ended noun ed to a
RAGEANY aabesé |ddaptednis tbensupporitad dssn dhatdsdl mgtmwdaan elongate

drill st | d b
BPET SURBOR HAGED 2Bt a1 8D R Eigp B WP BIRE HESANS which is
#Hdlﬂt%d kd 8n erl‘eﬁﬂlxtHr!ﬂeriﬂ BB Eheh tﬁé\tﬁﬁ@rléndjtﬁ\dfrdﬂlllaod is parallel to

axl s ng an engagement neans whic

| thdafm‘tsbdixtsoaedgagmoaelfd?ﬁglelmgdi ofi rdrill rqcbdprgg@ﬁlrtqlmltl%tqq@nd out of

LR e S0P k50 S8 e suvor
b"éhq %HPpQﬁe@W:%g@rﬁ@Bbséﬂté ihet #@ﬂat@b@n@mlﬂ aﬂeebmd axns transverse to

suppor the el ongate nenber support bein %
theofinst [exish aéerely t?e'&flﬁﬂ&t(?afb‘ﬁré” apduyhen %@gﬁ @“ the e'ongate

B ' R A 0 St bty

l§SzoPEal PRsRb) eihvrein the mmigrgl”axm:sssmbstantmﬂy ;aarallel to the axis of

substantially horizontal erein

i il Srigg e Rase PRNTH IO moapl reapveng ti ik A ifEn HE rength of

%ﬁ“ Hd Rl |F1'tH ’eréaﬁp G6n BEMMEATBMRS Sodifdrbt V\ﬁhldl‘PtHé"léngth of drill
t ength of drill rod is in the erect

foaisistin (subblen'ﬂmballgnmemtswmpm dribstring awd eRetarenPishpesitions clear
drjll rod is in substantial alignment with the

‘a{tfnﬁlﬂ%ttﬁqwrhnd one or nore positions clear of the
first position. Accordi ng to anot her aspect the

IArg:\c/:gpchrllg ?o ggg;{h%?_sagpgcp the lnvenf1 Gh PasidedIng ré?iﬁlin%i é%tem comprising
a drilling mast which is to be associated with drill string located in a bore hole and
a drill rod handling means which in use is intended to be mounted adjacent the
drilling mast, the handling means comprising: a base adapted to be supported
from the drill rig; and an elongate member support having a first axis‘and having
an engagement means which is adapted to engage a length of drill rod such that
the length of drill rod is parallel to the first axis and to move the length of drill rod
longitudinally into and out of engagement with the elongate member support; the
elongate member support being supported from the base to be rotatable about a
second axis transverse to the first axis whereby a length of drill rod when
supported from the elongate member support can be moved between an upright
position and a substantially horizontal position; wherein the upright axis is

substantially parallel to the axis of the drill string; the base being movable relative
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a drilling mast which is to be associated with dril
string located in a bore hole and a drill rod handling

wOore@na13ams ch in use is intended to be nounted BCJ/AT2000/000476

the drilling mast, the handiing nmeans conprising: a

base adapted to be supported fromthe drill rig; and

an el ongate nenber support having a first axis and
RAKNIRY AREAGRTENtheRAG vhikihrdd isaidaipeestetbpesiioy detween a
a length of drill rod such that the length of drill .
firstippsitipaehmhigh the lenathofrdsill ragiis i sidbsianighAlignment with the dril

l.ength of drjll ke [ [ ' .and f
B ctins b ors RESPER sl o i st Boguany. o1 .°
SI oggat et mtsn‘gler supp?rt bei ngdsupported fromthe base

0 ratata 0 - axi
AdtoginGlpeh Htefutyl gt B rifenfioh 134 WFfighe' fekitfer support
covRRdses skt emddiap @liemeatsewniehibare mawablet tocha dide to clampingly
noved between an upright position and fsubs ar]ti 6{”(% .
angeigedhe dengibof cribred aRdite Pe C{'wma&?ﬁ Q) t&'ei gngth of drill rod.
substantially parallel to the axis of the drill

string;, the base being novable relativeto the drilli negr '
Anvordingele @ Huefasragk feaderedef the inygntign;the glangatecmember support

(R} PSSR A4 RR0h 8B el fesh 08k mouriod

tgrthkl exaéfision tarsh aowable gibng thesettensiondbwardsofind lavay form the

first position. According t d f f
qlarap; HieENtD A0 197ISe| Bfg NeRERb AN %%Le{;ﬁwat%ﬁ 1piinfo; engagement

: Syectn j wvBRvable to b ble t
\@ﬁ{aﬂrr%%%bgg%n@lgge t%gppgﬁgfg?]&%%vg?fll rod ang ? 0 ge °

di sengageable fromthe length of drill rod. According

Af @C&Q&Bgrgoe? ér‘ae?érlj]gc? it & ithY &Rt RdA B eheagahent member
uppo urt

menber s r er conprises an el ongate

inzlueBs i @rtlarmpimge mpagsniEnenablentheh engggement eacmbert e clampingly
extensjon to he novabl e al ong the extension towards
AIERIRNES ef'%rr‘gﬁ‘t?ﬁ_ Ml anp el enents to cause the novenent

of the elongate iteminto engagenent with the el ongate

menber support, respectively. An According to.a .
RraTaingcls 4 Sseiareddpaturs o e AveBionae Sgidplfeppmber support is
Il bﬁ‘%é‘@ﬁ%e Ab6 AR St BRANSNd theebaral it of the length of drill
engagenment nenmper to clanpingly engage the el ongate
iotlenherengagé by tioe alongetemestbdreunpos isspaged from the first axis.

i nvention the el ongate nenber support is rotatable on

the base about the first axis and the central axis of
Absortdgtch acfurither Ipreferred feature of the invention, the base comprises a

radial arm which supports the elongate member support towards one end and
which adapted to be supported at its other end from the drill rig to be rotatable
about a third axis which is substantially parallel to the drill string wherein the
rotation of the radial arm about the third axis causes the movement of the length
of drill rod between the first position and the one or more positions clear of the first

position.

According to another aspect the invention resides in a method of installing lengths
of a drill rod into a drill string associated with a drilling mast comprising providing a
handler which engages a length of drill rod located beside the drilling mast by
engaging the length of drill rod intermediate its length, moving the length of drill

rod axially such that an end portion is engaged by an elongate member support,
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rod when engaged by the el ongate nenber support is

spaced fromthe first axis. According to a further
woe@a13etl feature of the invention, the base PONADR®EH00476

a radial arm whi ch supportsé the el ongate nenber

support towards one end and which adapted to be

supported at its other end fromthe drill rig to be

a@ﬁ@krﬁe émgbteﬂniéﬁhﬁé* SUPpdriviits Aihé sowgubeh@n.tdt@tmg/the length of

el tot rill string wherein the rotatio
drﬂle”qda@b(wt agr dfigpbigh isHeansyerse todhe @@@@éﬁhet Iﬁagth of il rod to an

%Fgg P?%'h rg&vﬁ%}ﬁlg sﬁ,&%ﬁ%}t&k?}a%ﬂoeslft ﬂ’b"%gh Igt Iﬂfmflﬂﬁiﬁ{e length of

drilr e3d po$i bbﬁﬂon At oehighngig aligme dth ﬂr@pdnlﬂ stirgy and locating the
invention resides in_a nmethod of installing | engths of

lgngity of driflgadiipfoghg dillistingt ri ng associ ated with a

drilling mast conprising providing a handl er which

eng a es a length of drill rod | ocated beside the

Aeaarr lnggtmagpgw asppsedithy 'ﬂYﬁﬁtICéth%d%?r g |metpggd of removing a

Ieﬂéﬁr g?%'rl tRd! frﬁn‘{ En?ﬁlhstr c%é\‘%dl Rt o‘?llhng; g{ést comprising

aX|aI y suc an e d portion I's engage
elooitlied ea mamdir kaningr 4n ezigagategmiehtber suppore wlmnbeengages the

S Sk kS 2R Bt v v o
@fx’dh% I%f'] {rh&r Hﬁlp%d“arﬁﬁvﬂg'thb Iéﬁgtht@f il Rfcﬁfd aRRsdittdrP8t which it is

substanti’ ar al to the drill 'string,
dean ogthehénll sting landf isdocated rasiacant @ gesired pasision r e Iength of

e egee the e PRRGY et PP S RARyERS to the axi
SPtRNRINGET o Clodt feeal m&ﬁmmw resiz06gali postiorebbside ahe drilling
renoving a length of drill rod froma drill

t r | n
aesbonayiad thetianathdof il red axielly @it gagesrasti With ihe elongate

AR S BB s G T R oFARPRIG P fﬁﬁehaa‘rdhﬁ

string at a p03|t|on towards the Iovver end of the

SO i e Y LA D ok intion of
be bpeatiednisticrnent. a desired position for the |ength

of drill rod, rotating the length of drill rod about
an axi s whi ch is transverse to the axis of the |ength

Btief Ddslcrip®idr 6f theSDRsWitgs al |y horizontal position
beside the drilling mast, noving the length of drill

rod axially out of engagerrent wi th the el ongate nenber

tﬂvl@ P@5Eri d;ﬁraﬁh idirsedg AathnafdrBecd fNgidadonttbarying eehwinggrof which:

he han

Figure 1 is an isometric view of the rod handler according to the first embodiment
associated with a drilling mast at the point in time when a rod has been initially

engaged by the engaging means;

Figure 2 is an isometric view corresponding to Figure 1 showing the engagement

means in its movement along the elongate member support;

Figure 3 is an isometric view corresponding to Figures 1 and 2 showing the length

of drill rod'in its final position on the elongate member support;

Figure 4 is an isometric view corresponding to the previous drawings illustrating

the rod being raised from the storage bin;
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The invention will be nore fully understood in |ight
of the follow ng description of one specific

weoetwodissent . Brief Description of the Draw ngspd@iau2007/000476

description is made with reference to the acconpanyi ng
draw ngs of which: Figure 1 is an isonetric view of
the rod handl er according to the first enbodi nent

\A%%%?B% af |§brh§trié: \ﬂéW'ddrféﬂ;Pﬁﬁéﬁwgatb th@%r@\ﬂbﬂé iR trbtioms illustrating
en a rod has been initiall by the engagi ng

thedergthrafgliil ¢od whenaigisesbiveis @r@cgpéwl@@r responding to

Figure 1 showi ng the engagenent neans in its novenent

al ong the el ongate nmenber support; Figure 3 is an

Figoreett isc ani isameinic vigysridlisiiating thiegaloagate amemper support having

showi the le f.drill n.it flnal posi tion
SeingbrspS Apatrdaliel S s hae G ate an
[ sorretrl c view corresponding to the previous draw ngs

oI ars 8PP SRRTBRE BT Jhe i reR BT Ay gtipg ne radia

é’rrnﬁ?‘ét 8Hntelhegibtapbaisn betwsdrn Aé I0xind gosiaoss Anafits final position;
drill rod when raised to its erect position; Figure 6

is an isonetric viewillustrating the el ongate nenber

Isl BROBLis RAVisBeh R Oﬁvpréfﬁé@ébrﬂﬁr%“{o Figure adiliaktratifg the radial arm

out the second axis; Fi IS an upper isonetric
arrhdadrlﬂ)fod Ireitsf fimajtpositiondd dmlllmgumasatu ng the radial
armat an internediate position between its | oading
positions and its final position; Figure 8 is an
Detaiterd DeseriptionofiSpaxifidibrbodimegtire 7 illustrating
the radial armand drill rod in its final position on
the drilling mast. Detail ed Description of Specific
End oeimtredimdrite ise nbidtiedknib ias chtillretmdelmtartcbing dneans rwhich can be

e PG G 0l aR o AR ar ok sy Male] Pt of the il
dige dukh ldri ﬂgs %&ﬁr@lw 'cbmrp'rlgé Q?Ws@éﬂdfn@%t‘ %6 WRich extends
upst andi ng nmast extends upwardly froma slips

tRarl IV fro(rsa slips @am@g 27(saﬁcF|391re§ri7damm8a handavhickihag @ drive head

SR oBlR) UG pR0RBl, abnd B dnEsChaMe RS posfin adiacent
imer flipsadbleastid & @é\sé@‘p@éiﬂ@nﬁbﬁafdsemea’mb ehd o ehaasist. The mast is
[:Tir\}gtarlg?es E)nlitss mounting about a transverse axis which is substantially contained
within the plane of the slips table. The pivotal movement of the mast is controlled
and enables the mast to adopt variety of erect positions which can include the
horizontal or vertical position to enable a bore hole to be drilled at any desired

angle.

The drilling rig is of the embodiment is intended to be typically mounted to a
vehicle (not shown). In other embodiments, the drilling rig can be transported by
a vehicle and then left in a stationary position when de-coupled from the vehicle.
In yet other embodiments, the drill rig can be configured to be portable by itself,

for example, in the same manner as a Mini Sonic® drilling rig.

The drill head is provided with means which can receive and engage the upper
end of a drill string (not shown) and can apply a rotational force to the drill string to '
cause it to rotate .within the bore hole whereby such rotation results in the cutting

action by the drill bit mounted to the lower end of the drill string. In addition, the
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pi votable on its nounting about a transverse axis
which is substantially contained within the plane of

wo b@74133ps tabl e. The pivotal novenment of the PEEFAUR®7/000476
controll ed and enabl es the $tast to adopt variety of
erect positions which can include the horizontal or
vertical position to enable a bore hole to be drilled

citill [eeBd ARSI KAk MREhS: forTép:blgth do@nwagd fercefto tthedrill string and is
enbodinent is intended to pically nmounted to

aasprigted wibta §ﬁmmrgsseﬂralbﬁﬁéﬁceetﬁwavﬁ@rﬁ%ﬂprieﬁéed air to the drill bt
bR PR, BB AR AR R, R AR Lokl pperaton

ofeftuid Io@erdtedembksathanb@yhbmmﬁsmmeﬁbe with tHe drilgbitaor string. As

b fi dtob bl e by it fof I ,
el G Gasrinsta 1ok Gl A0 S PEReally ARl RSTRTgj Al onergy for

stHic dFillih g s'e§ 2R Wg, Mkt means which can

recelve engage t e upper end of a drill string
(not shomn) and can apply a rotational force to the

'ﬂﬁ(—% thwﬁ’érfri rﬁBnﬁ@é‘é %drﬁbér‘bfrl&{)@h@ ! rﬁdti‘lewﬂ%eare connected

otation res nthe cutti
et rtcoreridyam@e/vmbrelﬂﬁeblehgtimoﬁiaeyl mdlvtdual Idmlenodemdgernerally, at the

Tesheal S Disot B e mestyed S pymAleN ik etes) During a

drilfind'8parfiohswhss ¢ akif hewld! ibhstreeRMBHARE 98wal bnd HHtAE mast, the
to provide conpressed air to the drill bit to

drilcstring ds ectpinedt todbe onastlanwt thaairiver head is gigeomnasied frem the drill

Td 7By aEAbfe RB7 R e My P RESAUFRT i fod is then
réfsedeihto Fbﬁltn@ﬁm& ordsit that e upper dihd lof tthe adxtanll rod is engaged to
opt| onal appl y vibrational energy for sonic drilli

thegti ard [ lverendef theidril igrfraq. &heidy head ' #hén moves
tAE"AY SEf r d%ﬁ@rﬂftol P%Stvﬁ pgit 'ﬁJn Ofhd dnli‘"&hﬁ@ Once the

are connec 0 énd~a e ength of
nexdidrillchodl halr beén rinstalled q{aaen‘rdlirig/opatatrbhecm‘os&conmqeabe until the

ek hESy "l rortngsaibel Biveg et IR R sk itlo Hifing actvities of
deafpbas hb%%cb\@\‘?cﬁ H?a;) @%@hdeﬁ‘)‘? Iﬂfndr@@s 'H?%etér@elt qé indcessary to

string Is retained to the nast and the drive head is
ldcatedrasiciesgthsrafidrilltred dntpla delt siring atyebe regulardotarvalshdt is usual

RERs 88 o8 5 BE wirbR SN Ra okl iy afupfodate the
IehgthBfriRiMtrodWhith Besitd Be eReaseehtiRat theyd élHdnzbﬁmKaﬂ@ stacked
the lower end of the drill rod is free. The drill head ]
arFan bagidesthe drilling mast on the same vehicle or alternatively on a vehicle

parked alongside the drilling rig or on the ground beside the drilling rig.

In the past, the usual method for raising a fresh length of drill rod from the bin to
the mast comprises mounting a holder to an intermediate position along the length
of the length of drill rod connecting that hoider to a cable carried by a winch
located at the upper end of the mast and then lifting the length of drill rod into
position. This requires extensive manual intervention by a member of the drill rig
crew who is required to support and guide the lowermost end of the length of drill
rod as the length of drill rod is being raised into position. In addition, this process
requires joint coordination between the crew member guiding the one end and the
othér crew member controlling the winch. [n the reverse process of removing the

lengths of drill rod, similar amounts of manual labour are needed to control the
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the next drill rod downward to engage the upper end of

the drill string. Once the next drill rod has been

wo pewalizesl, the drilling operation can reconMmePCEAURGTI00476
the drill head again reaches the | ower end of the
mast. During drilling activities of deep bore holes

whi ch may extend for hundreds of neters, it is

BEEBFEAbN P tHeo el erotr 868 thengineh e3bler i Andr e6mielifi@saduring the
drill stri nﬁ at ver% regular intervals. It is usual
8

[ﬂﬂ%lﬂgtcﬁe-’ﬂ grill istring, gt C@m@mﬂ@@@SWWHOaregﬂlﬁfb/g@W%'eZ@ths of drill

frOm-ha Ae ok hSEQtléﬁ t l dst%‘ffé'g%r}ack located
are %'e use%ﬁggc tRat ot ey egﬂorlzon ﬁﬂ

Béadk&ﬁe anastywhiesirdey Iﬂeeeld‘rérl Ibcaitgd rmsthaneartnbevémae as the drilling
vehicle or alternatively on a vehicle parked al ongsi de

fi$&r @R SoMe, gdsaicanbvemﬁletqs é’%ﬂ“@&ﬁ”@“%gﬁa@eﬂﬁ@ ddIWIFIQ fighg

rig. In the past, the usual nmethod for raising a fresh
|ength of drill rod fromthe bin to the mast congrlses

fronen piecthel ta orid e handingaeans aégcprfiaraﬂwtfa fgembodiments
ﬂ@%&%‘%‘?ﬂgﬁgre% t%r@'\a{b?é‘q}rh df%{()jsdfd bk réz EQ? %gfw?%e zone 23

to a cable carrie
locptrd ienclosé prdvémiteto thednaétem‘ thé fdtillmig tahé dedmgntdd info position in

dril I?rqoﬂ¢%E%H?ﬁ3| ti o‘a&a@&%quér%ﬁéo|§?\&, tgeg}eg\g, of a crew

Pt foeﬁﬂéﬁlﬁﬂafeoaﬁélpéﬁﬁﬁorﬁﬂ% Gl dBdt reits %V@Méﬁt %@ﬂ/veen the
of the Iength of drill rod as the length of drill rod

storags none aBsand dnilt stinmand idimout theader of an/ylnchucgble The drill rod

ess re UI res |,0in oordi,nat.i on, bet we he crew
RRRBER” glsts astbMnte TRERingRi BbisRad NathStovides that
6068 trfé Idn@ﬂw oharilirdg s il Poditien tiey aFiee H@a@oxﬁﬁﬁ:hcéupports the upper
renmoving the lengths of drill rod, simlar anounts

A @A the delh stringr @am@@cﬁrwag@dd@slm fhe UpPRICENgoh Se &ﬁmggﬂ of drill rod
%Jhgnéjﬁlé ltilne e(@tﬁafjdﬁlhfocy\‘[ c@@fo&er@@%t?%%g%@}nt with the upper

the str
eﬁ@eﬁﬁwdﬂlt stnnggul arly rermve | engt hs of drill rod
fromthe drill string and | ocate those lengths in a

vertical storage rack |ocated beside the mast which
Thy ditt red Haedlihg edde accordiaggaitiee ilRRtrate ambbhﬁ'nent comprises a

GRInaeb] R 78 NGB NeTBr ISUPRS i S0bi 1418 CBagie member
Quepbsﬁdrt rady E@ng!ﬂrgg a%’saZi aflCcah %IBH%% gfébr%mq'ﬁmﬁﬁ% elongate

ribed herein to enable dril e picked u
éxtensianstxriengls tormme? 3ideocdt |eﬂnngabeen‘ﬂndoerrrsugpmm 13 and is

sobsAR eI Rt et e (TSt AR gXT od BeclionaBEna HBper suppor
Reitbet ddiaplisdN8 reearingf m@cB&si¥m, such as a pair of clamps 15, which
can be spaced longitudinally along an axis parallel to the first axis and each clamp
comprises a pair of clamping elements which are movable towérds and away from
each other such that they are to engage and retain the side walls of a length of
drill rod and whereby when a length of drill rod is supported from the elongate
member support 13 it is supported to be parallel to and spaced laterally form the

first axis X.

The elongate member support 13 also includes an engagement member 19 which
is slidably supported upon the extension member 17 to be movable in a direction

parallel to the first axis X. The engagement member 19 comprises a further
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menber to mani pul ate and support the drill rod inits
nmovenent between the storage zone 23 and drill sting
wa@ee7miBhdbut the use of a winch cable. The driPCT/AT2007/000476

handl i ng neans according td0t he enbodi nents descri bed

herein provides that once the length of drill rod is

in position the drive head which supports the upper

réféfi’niﬁ? H&h@hls'nﬁ stich ngs canclbmpengaighd isvidgerable tppenable it to
l'ength of drill rod to enable the | engt h of

S@llethelyoewgagetmh%lé 3 eneteaf dit wdengagement with the

upper end of the drill string. The drill rod handling

nmeans according to the illustrated enbodi nent

Tchmpbngetse menakiraupRem 1BLisamguaieddioiaead gk e radial arm 11 and

PR ooy TR LSRRG UPB R S G Pl The

SEh@atsi MBnHEranppottdisontatableonfthé hadil engadisontatsecond axis Y
ort 13 and is substantially_coincidental

vphlpgﬂs Hﬁngve(seméh%rlbe{@mseaﬂ@ h %‘E‘BB‘??S ﬁé%g&udmgl axis of the
r‘éﬁfgi) lrr?ﬁes‘T e Wéﬁe ah g;deBg‘?g&}aPéﬁm 154k Sea tf?é'df p‘RfotaI movement

e spaced Iongltudln y al ong
with seswcatd tHe drdil tl@abbut a thied Bxisafhwhigicis stibstantially parallel to the

SRSl AR PR B moverone o

f]@%dﬂ §rrﬁ b%ﬂgﬁf%tlﬁ‘@ai@bﬂ'tﬁehhﬁ Ry lg%\p‘ﬁ%%ma@él a70°.
ength of rod and whereby when a [ength o¥ drill

rod is supported fromthe el ongate nenber support 13

/-;\tflréts Pé%f&; fdelig ;5}"€>vl%ﬂaﬂ)eﬁ}eetnotl‘ﬁlz'1 tadipraRrd 1 ﬁtafhﬂa{HeV elongate

st axis X ongat e nenber support 13
ralesrdoerrmepdds131rho engble rmiationrefiitee memMbar shppert 13 about the first

S P sREERSpbered AMe 1S prficed bRRLSET BE rddjl 81 and the
di Bﬁ%ﬁ@%aw%uaﬁa@qe té%a@@ﬁ%ﬂa%@ﬁ o thel eldhgate hminbargsupport 13
ani sm such as a cla is operable to

aimlil thei seeand @xischilel @/ngwga@@/ver@@i ﬁave Ia n’r@mjm t enable the
rpiét eegﬂ‘he g%}ﬁeleeﬁﬁ]%gkﬁ m@laﬁgp Je e?‘egwgreec?an take any

_ he'r arm and e er en
foh@ dfattivel ardf 6an deudmhﬁﬂaum,wnewd]laimeetedtrmai hmednanital or a like
mast. The el ongate nmenber support is rotatable on the
PAMPPOWHER about a second axis Y which is transverse
.to the first axis and which conprises a |ongitudinal
axis of the

The drill rod handling means according to the embodiment is intended to engage
lengths of drill rod 21 which are accommodated in the storage zone 23 which is
located to one side of the drilling mast 10. The storage zone 23 may be
accommodated upon the vehicle 20 supporting the drill rig or upon another vehicle
20 or supported upon the ground or any other suitable structure in close proximity

to the drilling mast 10.

The storage zone 23 is defined by any known type of storage mechanism, such
as a set of longitudinally spaced U-shaped members 25. The set of longitudinally
spaced U-shaped members 25 are capable of rotation about an axis which is
located below U-shaped members and which is parallel to the longitudinal axis of
the lengths of rod accommodated within the storage zone and parallel to the first
axis X when the elongate member support is located proximate the storage zone

and the extension overlies the lengths of drill rod therein. The pivotable support
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radial arm The one end of the radial arm 11 is al so
capabl e of pivotal novement with respect to the drill
woe@7abset a third axis Z which is substanti al PET/AU2007/000476

parallel to the axis of thaidrill mast and thus the
drill string. The range of pivotable novenent of the
radi al arm about this third axis on the drill rigis

cHAII X HERd et of 12-6Rapéd hhdribeRtoeietippisd techgsafedgititkedr drill rod to
between the radial arm 11 and the el ongate nenber

hauperitienadraasiydanpnaagemani with dre elpag baysyepertil3.

about the first axis and a second powered drive is

provi ded between the radial arm 11 and the el ongate
Imepiseatiey gperdrillradt kanding eeansaacapndiog tpﬁbeellluﬁt@é% embodiment
nmenbe

RIS Y B R ERCR Y et By cang e

Iéhgihfcﬁd:lrﬂﬂ rodliMobe Wloridie ndrnbepxisporl |1|B llifth@ltmilaﬂigtfvef drill rod
can take any formof drive and_can .incl ude hydraul i c

fperadhat steradsl eene 28aand hathEving itdptoyppsikian mést 10 such
ce . . I (o) t

BRI B feidln G0 onh. Saofean SpBrRCECged . 18 oot s

aTbtibnv\AﬂheE hadiakeaan cldnisockised mmailyetos'btatagmmcmposlﬁon close to the

i 10 abaiyahecRid ssisagrilehat R wIRtat B AR FRdiacent one end

affqﬁ ‘F%r‘?gtl@o?%]ﬁﬂ’%d idegtdd e istdrabGope 2@on anot her
vehi c or supported upon the ground or any other

sui table structure in close proximty to the drilling

%r% atd AGermbe¥ 895 FPREeh bﬁué&f {dRSlaly aBAY: HBO¥Eond axis Y

St orage necnani sm sucC as a set of
$1mhgtha1dnheafntsy aqim e of Uhe helpedatee mesmiser2supmireé Eeis stibstantially

AR L oA, e e Rl B RO ot i e

é#o%@ﬂao%hé@@e‘rﬁe @Ik%g{lﬁé Crﬁeﬂn%eﬁ%ﬁé belis e Reused to rotate about
| ongl t udi nal axi s of rod accommodat

thetfiishaxiaX sueh thas the @éormaﬂe gxkemsm 17 ¢lasely PV@@?S 5&@ éengths of
nber support is |ocated
% %@%%d%?? gg)?%g%rggrdgemzone and the extension overlies
the lengths of drill rod therein. The pl vot abl e
portenabl es the s f :
T Rt i cwerling 48 dnehy PSR, I THOLE Rfaffimaly,along the

él@ﬁ@dtefé)&eﬁélgﬂgmmiard\s tHe ddter ehdrwah@em@bes esfeppiont17 and the
In operation, the drill rod handi ng

fa'etb@r glamep 0b therengrgersenbNeans b @@W@ted {0 become engaged with
a length of drill rod 21.

The engagement member 19 is then moved longitudinally along the longitudinal
extension 17 in the direction of the elongate member support 13, as shown at
Figures 2 and 3, such that the length of drill rod 21 enters into engagement with
the disengaged clamping elements of the clamps 15. Once the length of drill rod
21 is located at the desired position in the elongate member support 13, the
clamps 15 are then clampingly engaged with the length of drill rod 21 as shown at

Figure 3.

Once the length of drill rod 21 is engaged by the elongate member support 13, it
is caused to rotate about the second axis Y o cause the length of drill rod 21 to
be lifted from its substantially parallel position within the storage zone 23 as
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is capable of engaging a length of drill rod 2 1 in
the storage zone 23, locating the length of drill rod

WO 2400/113385 el ongat e nmenber support 13, |ifting PEEAU2007/000476
llength of drill rod fromthe storage zone 23 and then
nmoving it into position on the mast 10 such that it is
inalignment with the drill string as shown at Figure

sﬁowﬁoatqfuéﬁl%t 41 Mifera@tis Qimafey riskiedl toaanmetdctipositinsasl shown at
initially to rotate froma positjion close to t

Figuratboait which itiailecatestina zugﬁ’ganmatly,gpngmé)qgl%g@gga ?he mast 10
f the |
pipstanel AL st e 23 “The ol ongate
man‘oe(rJI suppo:{t |sht hﬁn caused to rotate about the
segond, axi s t : '
aﬂ@g{e@ %H}%BL@U ésn{@% Lr{ ﬁéﬂur?%é r?f |a§ijloéy ﬁag‘f%lpp%?te member
stbBrtH@Qa'n@ﬁEé ﬁ'él@llﬁbﬂ difikesl) & tHemecdusrgttbsotate onithe radial arm 11
stored in the stora e zone 2 The el
Ao ﬁl@b[@éﬂstxl Baqriirecalbed A5 PHEAEPIRGEUIEL RS e first axis X
f{g’n@'gﬁ gé(ﬂg)fvaléx?sué}{‘tth%né’lﬁ%ﬁ'nrbq o‘?ﬂll‘?@@?ﬁle I"e% & QPerrod 21 is caused

ngths o s In the
ctstr@taageat%mmehe “E(fjrm engagfehentadisam 19 tosbe Hecated s el position at
0 nove ongltu in ] ong the, el on extension 17
whick £aa berreagily E}C&&Admlgﬂﬁ%f&%%@?&q @Ixsﬁgﬂ%l on 17 and
the further clanp of the engagenent nmeans 19 is
activated to beconme engag drill, rod

The rarhg amgalgefetieme egcg rcp’rtghq %thﬂ.g"tn\ﬁe&hlrd axis Y as shown at
I'-lgﬂ st %ltl)%r?"g‘m@ Iéﬁ@h'o‘?@gﬂltré’&’QWQHtoeé(llgf?ihfiérﬂﬂNlﬂ'VtHeﬂdrlll string.

|rec Ion o ngaerre er sup ort
Athtbisrfire] pBsiion ¢he Arimadhead (patshavma) ofithe cﬁ'@r@ eambe engaged with

g%g'@;{p&fg%@@z %eﬁgﬁbbﬂp@l}] @%ﬁ%ﬁ%ﬁa&\ﬁ\%hﬂ? E% er@ﬁlged with a dill

9 g LG deéﬁedjfri ﬂhb Bbr? ofltHeSmkst ametdeaanga@enmm ¢tk length of
tion in the el ongate nmenber support 13, th

drBI mide21 hvdth teadyiil aing, @@@@éﬂplmgt&nqag@m%ﬂd%yht lalr'Ters 15 may
r Ilétlﬁe{q()d g% 2yo ﬁy ﬁge i%&cﬁﬁ &t gHﬁ qﬂﬁé 21 %C c}\/]%esrgéwhnhrough the

SHPRMHG mbtnbédrs 15 while sstil rteetramfeattaeeémwsucmmatetmu maintain the
axi s to cause the | ength

allmwtqudheul@@g@wﬁs@r&hfqda??wbbﬁ Qﬁ?\@m%’az% fid 8 Spgagement with
tb? rﬁmsff'r' e.zone 23 asshown at Figure 4. Then, it is

el'y noved to an erect position as shovvn at
In order to remove a length of drill rod 21 from a drill string the radial arm 11 is
initially caused to rotate on the mast 10 about the third axis Z until the clamp 15 is
in engagement with the length of drill rod. The clamps are then engaged with the
length of drill rod. The radial arm 11 is then cause to rotate on the mast 10 about
the third axis Z to bring the outer end of the radial arm proximate the storage zone
23.

The elongate member support 13 is caused to rotate on the radial arm 11 about
the first axis X such that the length of drill rod supported thereby is located most
proximate the storage zone 23. The elongate member support 13 is then caused
to rotate on the radial arm 11 about the second axis Y until the length of drill rod is
located above and parallel to the lengths of drill rod already accommodated within

the storage zone.
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Figure 5 at which it is located in a substantially

upright position beside the mast 10 and substantially
wearaiilsisto the mast 10. As depicted in the dPE¢T/apemw/000476

positions in Figures 5 and18, the el ongate nenber

support 13 (and the retained drill rod) is then caused

to rotate on the radial arm 11 about the first axis X

Tﬁ@%@@eﬂiaﬁthﬁeﬁqbemg% sigerdl rrweaemn@&h@fextmudn mmber 17 and
Xi s fromthe central axis of the | engt

h of
theofurther clavap rtleergpﬁls&nqagemWI#%H@iei\gﬂsog%&Qﬂ W@"e the clamp 15
.rotate ab 0 I
4GB GPS erb G Hf Ao Rimd 1A ERboBERENE i 10 elona to
the extdritiom thembeh 17hawdlyi fromsthe mgdlaTI'iaerrr Hui Mngath nof1drill rod is
is then caused to rotate agdB the third
[

nmmh Citect gapes e Angtes PLOH) 1o AoHTTRRGARS &F t Flqrage zone
| ' epgdRitéd into the
Bt reisaft foft HRLTEer Mo A6 (ot ofhh 08t Herleth
stdrggeaonbe@3engaged W t h the upper end of the length of
drill rod 2 1 to enable it to be engaged with a drill
string that is located in the bottomof the mast. In
I Bho@lﬂgbeeamﬂémabd treatl #rigtdn fehtude i dfl theopresent vinventiome that the

s?@rrlyﬁ'gléezsqt'{ﬁl)gg E@Céﬁ%%pg{}glqgﬂ%teaaﬁ@anﬁ%}rgélf tqq%y %@'@5’ ?Jr or a like
v%ﬁ'c{?%lﬁh gah! pe tlﬁ&é?téehai 'é‘h%/ Féﬁ'ﬁbﬁgwﬁﬁiﬁ)ﬂﬁé ripgehdf ehe 270°

restrai ned thereby suc hat it will maintain
radveraenigritbatradial ateondhgtmasdfOdrill rod 2 1 on its
nmovenent into an engagenent with the drill string. In
order to renove a length of drill rod 2 1 froma drill

e prapehid en\remﬂnoal isanah to1bé dimiteick inabeope Bystbe Iredifis gmpodiment

n e  mast about the th|r t I
dB5301ibSd Fegigagurnaioariettls MeRipd iy el ppbp of effpiication
&Lﬁ”?ﬁnéﬁcﬁwatllk)%umqéawéé‘ah@@nétﬁb@é ar®tiedriy Withimthe scope of
e radial aim1l is then cause to rotate on the nast
the imdemiiontasedegoribgdereinZz to bring the outer end of
the radial arm proxi mate the storage zone 23. The
el ongate nmenber support 13 is caused to rotate on the
"radial arm 11 about the first axis X such that the
length of drill rod supported thereby is |ocated nost
proxi mate the storage zone 23. The el ongate nenber
support 13 is then caused



10

15

20

25

to rotate on the radial arm 11 about the second axis Y
until the length of drill rod is | ocated above and

wearaiiksiisto the I engths of drill rod al ready PCT/AU2007/000476

acconmodated within the std#age zone. The engagenent

menber 19 is then noved al ong the extension nenber 17

and the further clanp thereof is engaged with the

length of drill rod while the clanp 15 is di sengaged

Claémef rom Wth novenent of the engagenent nenber 19

along to the extension nenber 17 away from the radial

armthe length of drill rod is |ocated directly above

The Cladmgt Defiromg dne Inventidn éceshotolased i n t he storage

zone and on release fromthe further clanp the |l ength

of drill rod is deposited into the storage zone 23. It

shdul Alhbedpforean aloadatéidm| tompriainfeat ure of the

present invention that the storage zone 23 can be
accommodat ed upon a truck body 20, trailer or a like

vehi clan ahhehhiclais ddapgted & bd sappartgd posntiema, wi t hi n

the range of the 270 novenent of the radial armon the

mast 10. The present invention is not to be limted in

scope thg bther spetidfi meeahﬁdbrmnﬁngi&mreilmgbtben@'mbeﬁbepport for
enbodi nent _is intended for the purpose

exenplEERVHG @M eianoate temcandmaving léaeslﬁl)mfr@m affisgl pesition along

and nmef ﬁ%i%x%f\ﬁ/h&h‘%g g?\‘%n’éﬂl fhh C%I%%{géfe?ﬁ@mgﬁt& Bfgagement with the

i nvent1on as descri erein.

Def i niglgngéte rhembet sappors: as Fol l ows: 1. A handler for

an elongate item conprising: an armwhich is adapted

to be supported at one end, the other end of the arm

provi dhegelengateongatber rstippert tsimgordtatable badhewadal @mm about a

elongate item.and noving it axi aI _r ma first
posi t i FCRAMYS é"’%'?'f‘ d¢ ransyersg; ton l%/es f?graﬂsi 19 engble,the elongate

el ongaienit) BEIBIS FSRERIE Bositbhliahe el ongate menber

support: ongate ne support bei ng rotatabl e
on the rad| al arm about a second axis which is

transyel ﬁete?ldté(ﬁhé ISt ﬁlohﬁtmbér?aﬂlé‘ﬁcﬁ}e?ﬁ@rﬁto? the elongate

itemto em)ve to an erect position;
member about a third axis into a second position.

2. An elongate item handling means comprising a base adapted to be fixed to -

a fixture,
an elongate member support having a first axis,

the elongate member support comprising an engagement means adapted
to engage an elongate item and support the elongate item such that it is
parallel to the first axis and to move the elongate item into engagement

with the elongate member support,

wherein the elongate member support is supported from the base to be
rotatable about a second axis which is transverse to the first axis whereby
the elongate item when supported from the elongate member support can
be moved between an upright position and a substantially horizontal

position,
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the one end of the armbring mounted to enable
nmovenent of the el ongate nenber about a third axis

WO ntog/185338cond position. 2. An el ongate item heemAUR7/000476

nmeans conprising a base adapted to be fixed to a
fixture, an elongate nenber support having a first
axis, the el ongate nenber support conprising an

engageie bhseeany moeabebd ﬂweemaa&ebéﬂveeérpagﬁétepdstiﬁcm located at a
and support the elongate itemsuch that 1t 1s parall el

to t heepired eregtiposhien afdhewlengate itenpagdoaei erampienpositions clear

the- cPEREIS bl P BERLR PRt S RM om  he- base

to be rotatable abo_ut a se_cond axis which is _

b AR B el S shates SR S SRl e e

rmvedccbmbMami_lllﬂ@rii%hé\gﬁgfé drilpiy Akt @vl'lﬁéﬂ’ﬁ Qﬁc])'g%ltéd' with a drill
e

hori zontal position,t ase being novabl e on _
fi xt uplEingdpGried ig @ ihosehqlesind the elongatalitam gompsisesd length of

er ect 14 I i ne, O [ .
posi ¢ (AR R wiiorblPfu N Bl bR the axs of
menbethesdpipgtring. 3. An el ongate i tem handl i ng means as

claimed at claim2 wherein the fixture conprises a

drilling rig having a drilling mast which is

as gocAalriidodiHanding mednssiiichdn Lee & flehdedtdbé fhslred adjacent
and the @%gq%ate [tem conprises a length of drill rod

and vih&r RE! WpIGgtasseriated witha dasting Jogsiedin 8iborehole,
to thlﬁe%rﬁiliﬁé n@éﬁf&%briﬁﬁ{ﬂ ng. 4. Adrill rod

handl I ng nean In"use”is intended to be nounted
adjacent a drilling mast which is associated with a

a1 11 S5 b RER Ak bliodbrhel FO8) e diii0ang | ng. means

conpri si ng: ase adap e suppor romthe
drill rig; and an el ongate nenber support having a

Lot oY B R BRSBTS B o 5 pogagement

| engtimeans which is adapted to engage a length of drill rod such that the length
of drill rod is parallel to the first axis and to move the length of drill rod
longitudinally into and out of .engagement with the elongate member
support; ‘

the elongate member support being supported from the base to be
rotatable about a second axis transverse to the first axis whereby a length
of drill rod when supported from the elongate member support can be

moved between an upright position and a substantially horizontal position;
wherein the upright axis is substantially parallel to the axis of the drill string;

the base being movable relative to the drilling mast when the length of drill
rod is in the erect position between a first position at which the length of
drill rod is in substantial alignment with the drill string and one or mare

positions clear of the first position.

5. An drill rod handling means as claimed at claim 4 wherein the elongate

member support comprises a set of clamp elements which are movable to
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of drill rod is parallel to the first axis and to nove
the length of drill rod longitudinally into and out of

wergagesent with the el ongate nenber support; PEGEAU2007/000476

el ongat e nmenber support beilfig supported fromthe base
to be rotatable about a second axis transverse to the
first axis whereby a length of drill rod when

Suppopbé edbfer B H@nﬁin@%%r@d@mﬁé SSHAAT of can b?oq l?/nd to be

noved between an uprig position and 'a substantia

hor i zdiReBgagraile from thehengihofididl rogri ght axis is
substantially parallel to the axis of the drill

string; the base being novable relative to the

dr 6. | Apdriteead Waedlindhendansgas aldimedi &t claird 5 svhiereinhthe elongate
erect i tion t nafirst position at which the

" engt HEBPGsERpOR SRS fomblices AR Ecrode Ritehsin ihe Rnoagement
t he dimehhs $eind o REIHY eXBRSIORAASIBE Altvableeabngfthe extension
the first position. 5. An drill rod handling neanS as

cl ai newagds andiaway {arey iercleme demenia EJ paudsethesmopertent of the
Cobe 4Bfige® Hem G BiBadeERN i TiRT AbGedR MRy support

and trespectiiedengageabl e fromthe length of drill rod.
6. An drill rod handling neans as clainmed at claimb5
wherein the el ongate nenber support further conprises

an7el Amgeitl eog hiaedBn® mednicaoghgedranttiai @ ®hBrdiAthe engagement
nnuntedaﬁp th xtensi on. to be novabl e al ong the

ext en§f elrd)Wz‘r'g%s arfRmRRY MeaRs {henablenhednaagement gnember to
caus i te iteminto
engagcé%r@ﬁ{r{wgﬁgﬁ%ﬂ% %lﬁggggq{rfhgﬁber support

respectively. 7. An drill rod handling neans as

cl ai [ [ : .
3] UaodRl ey Refid Hiterls e OB P 0BT SR g to 7 wherein
menbehetadondatapnegiber snppoe it hetathtslogat thd base aoubthe first axis

drill d, handl | . | aj red at any one of
cl ai ANGWPETeN (R enkat e of g lerghehel Ted psnenaaged by the

r ot atABh@atBméMBeP8apGP RUpAdRE ffdrh Hhe Rkt SxRNd wherein

t he centgaal axi s o? ‘tg%e fgerPgt h ot rﬁr i ?? roél( when

engaged by the

9. An drill rod handling means as claimed at any one of claims 4 to 8 wherein,

the base comprises a radial arm which .supports the elongate member
support towards one end and which adapted to be supported at its other
end to be rotatable about a third axis which is substantially parallel to the
drill string wherein the rotation of the radial arm about the third axis causes
the movement of the length of drill rod between the first position and the

one or more positions clear of the first position.

10.A drilling system comprising a drilling mast which is to be associated with
drill string located in a bore hole and a drill rod handling means which in
use is intended to be mounted adjacent the drilling mast, the handling
means, comprising: '

a base adapted to be supported from the drill rig; and

an elongate member support having a first axis and having an engagement

means which is adapted to engage a length of drill rod such that the length
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el ongate nmenber support is spaced fromthe first axis.
9. An drill rod handling neans as clained at any one

wotoochsisns 4 to 8 wherein, the base conpri ses BCT/AU2@I/000476

arm whi ch supports the el ongate nenber support towards
one end and whi ch adapted to be supported at its other
end to be rotatable about a third axis which is

subst ehtifiklrod ipaaedlletltotibetfitet Bkis! And td iMGveVgs SbiythhéF drill rod
rotatjon of the radial armabout the third axis causes

t he nopeitedinatly inige andngih @it eagagement with wbenelongate member
fi rStslP@?drf-i on and the one or nore positions clear of

the first position. 10.A drilling systemconprising a
drilling mast which is to be associated with drill

reanstsneihgrie oBeE Syt P Dadirstincd ot e iee o be

t he dratatablegab®uita setendaxid!triavern® GRMirst 8kiBdivhdreby a length
base %d Eﬁed to, be supported fromthe drill rig; and
an el ng dOfteyhen sUpposied tam Hip glangate ragmbesrsupport can be

havi n (s j j o
LY 3B BERGRTEALPER oMl AUNTARR GFpBAR posiion:
is parallel to the first axis and to nove the |ength
of dry : ' inal ' of. e NG e
o v Yl OB T bl P PRSP s
support being supported fromthe base to be rotatable

bout X | . [ ' :
wner o5 SRFAEE A€ RS B bl i M Ethe ipaath of ari
el ongadeisnartherersoppositions dethesmey fidt briieanaiwhich the length of
upri ght Po L tion gnd a substantially horizontal
pOSi tQ’th,Oquﬁeﬂfé.SH sieetiahalignment withi thesamlk siing andyone or more
par al deiidd 4Br S bt ddiidli 11| string: the base

eing novable relative to the drilling nast when the
length of drill rod is in the erect position between a

figst i 3 i gh; fodeil (o JF '
[LLELA AN Sy W GHtde I ' R %ol mamoer
nor e upeotticomspridasaa set of lelanhp —éEmeptsi whieh. aré1mévable to be able

glr ngQP@aﬁéﬁb&meﬁéaéé ﬁ"lnenFedng?l'tl o? ld%hrpo& oanvc\f]’c%r glergjiéehnegageable from
the length of drill rod. :

12.A drilling system as claimed at claim 11 wherein the elongate member
support further comprises an elongate extension, the ehgagement means
being mounted to the extension to be movable along the extension towards
and away form the clamp elements to cause the movement of the elongate

item into engagement with the elongate member support respectively.

13.A drilling system as claimed at claim 12 wherein the engagement member
includes a clamping means to enable the engagement member to

clampingly engage the elongate item.

14.A drilling system as claimed at any one of claims 10 to 13 wherein the
elongate member support is rotatable on the base about the first axis and
wherein the central axis of the length of drill rod when engaged by the

elongate member support is spaced from the first axis.
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support conprises a set of clanp elenments which are
novabl e to be able to clanpingly engage the | ength of

waledoz1133e8l and t o be di sengageabl e from the | engt/avedo7/000476

drill rod. 12. A drilling sy8temas clained at claim1l
wherein the el ongate nenber support further conprises
an el ongate extension, the engagenent neans bei ng

nmoyBt Rdrilingt bysteimt aﬁw@umédOabenerbﬁ chlimeold e 14 wherem the
extension towards and, away faormthe clanp el enents

to
causebaseecqmp@r?@sq@ ragliaf ﬁ@néw?n@éyepwt@m@ glagate member support

enga I

respg@ | veﬁ )k?/hé %élblgfﬁ]é]rel F&P‘ﬁ%&%{gﬁ%bgs al ITECFIt I%S of]her end fo be
12 V\A*retaébletdatma@&gmm witiohds substantally pamlllehtn tree drill string
means to en

e enga t menber t
engagi e dnegiation BN 180k T eyt sher Bilagl causes the
cl ai Wﬁgvé‘heﬁgbﬁ ﬂ*l@%ﬁéth%ﬁirﬁsroé%éhﬁeéﬁ MO BFS 'szFtBﬁ and the one or

el ongate nmenper support is rotatable on the base about

t he frinor pantIQnSanldamhéﬂ"@lfﬂSt}bmﬁlmtral axis of the

l ength of drill rod when engaged by the el ongate

menber support is spaced fromthe first axis.15. A

dr 1Bl A muethyd tof insialiicg &emgids af aaijl rodentof a dri&istrmglassan:iated with
14 wherein, the base .conprises ar arm whi ch

suppch CEIPaCMERLAGRPES BBl pohan e Shiogssya length of

and V&mrzra)da@@aie%dbé@d@ethé'euﬁnﬂgtrﬁ@lstab Iehgagmgecheqeﬁgﬂw%fdnu rod
be rotatabl e about a third axis which i S substanti al

par al intgrmediatedtsdiength,smeving thedesgh ohdril aso@tamﬂyowch that an

moveright ParThiE EEbektchy i Biobale GRER: Wheory pppacing the
posi téleRgaetntmbepBEpPOIt MIhEthRASWET end, ritetg tie relngth of drill rod

first position. 16. A nethod of instal]i ng[ | engt h
dri | 128038 anadgs avugh is trapsvense ia s e tedength ‘o to an

drilldng BP§|hoﬁ(Wm¥:I113r ﬁ%lbgfrag‘gbw @Qrﬁy%‘%érdrﬂmétﬁhg, moving the

engages a length ocat ed besi de
dril Ilbngthﬂscﬂnlbgodeﬁmgiosglohl”ai whidlg ithis afligded IWithr the drill string and

rod dRpaig e eRotatrodiiode s i engaged by an

el ongat e nenber support, engag| ng the el ongate nenber

erjﬁﬁﬁ&hﬁt tg otf ngmlc)emm%ra Feng’th o? dl’aﬁ ogfrgll%ea ld%ﬂ%%rmg associated with
a drilling mast comprising providing a handler having an elongate member
support which engages the uppermost length of drill rod of the drill string at
a position towards the lower end of the length of drill rod, moving the length
of drill rod to a positioh at which it is clear of the drill sting and is located
adjacent a desired position for the length of drill rod, rotating the length of
drill rod about an axis which is transverse to the axis of the length of drill
rod to a substantially horizontal position beside the drilling mast, moving
the -length of drill rod axially out of engagement with the elongate member

support and disengaging the length of drill rod form the handler.

18.An drill rod handling means substantially as herein described with

reference to the accompanying drawings.

19.A drilling system substantially as herein described with reference to the

accompanying drawings.



about an axis which is transverse to the axis of the

l ength of drill rod to an erect position which is
waemmstiaisvi al |y parallel to the drill string, npET/AU200M800476
| ength of drill rod to a pdgition at which it is
aligned with the drill string and |ocating the | ength
of drill rod into the drill string. 17. A nethod of
r eggVA igkbtAod %‘ﬂiﬁd@alﬁ’ﬁg Q-rridﬂhs 6P dritletantdra ykill %trmg@ssocnated with
associated with a drilling mast conprising providi

ng
handlardriiing rmga%tns@sia@wlly aeniseins deseribehhviEh reference to the
engages_t he e ength of drill rod of the dril
stri quccg{npa?ryg'& ({i'{ég\aﬁqédwar ds the | ower end of the
| ength of drill rod ~moving the Iength of drill rod to

D854 53R R Pl B e i

Of dré'dnllfﬁyj,mésﬂt stbaantidls heneéeirofdedetibéd rwith alefarence to the
an axis which is transverse to the axis of the length

of dragoompanying @ra\ing$.anti al |y hori zontal position
beside the drilling mast, noving the length of dril
rod axially out of engagenent,mﬁth t he el ongate nmenber
support and di sengagi ng the length of drill rod form
the handler. 18 An drill rod handling neans
substantially as herein described with reference to

t he acconpanying drawi ngs. 19. A drilling system
substantially as herein described with reference to

t he acconpanyi ng draw ngs.20. A nethod of installing

l engths of a drill rod into a drill string associ ated
with a drilling mast substantially as herein described
with reference to the acconpanying drawings. 2 1. A

met hod of renoving a length of drill rod froma dril
string associated with a drilling mast substantially
as herein described with reference to the acconpanyi ng
dr awi ngs.



