; 34e3eK7dK4bbct ddLhd6dTd#% -1 Drill Stem Drive The present invention

Cystoms. In ofl ref neries. the Iast of herw se unusal e fr act {KIDKICAGINT

crude oil is transforned into coke. This transformation is perforggy,by
feeding this fraction into drunms which are filled with coke as the
operation proceeds. Once the maxinumfilling | evel of the druns has been

usual |y carrled out using high-pressure water jets which dISI

coke and wash it out of the drunms. The tool for generating ﬁ

hi ghpressure water jets is inserte n r uns fromthe top 1y
drilling rig. The subject of the pﬁ)e']slleﬁgnlt‘%le‘%tlon is in particular the
construction of the drill stemdrive and therefore the transition fromthe

wat er supply to the dril]l em prior art ric systens

transition %h%ﬂf?%%‘%f”é‘?n Sﬁiﬁﬁ??%@“ﬁeﬁé’%ﬁt?q Ef‘gﬁl:“' dPIPéchélLaréw 4%t egr al
feeder. Thedkidgsystefl@P end is connected to a water supply via a flange. The
second, bottom end of the feeder is connected to the flange of the drill
stem Thi s second, bottomend is usually supported in thrust and journal
bearings i nInQﬁIi%fméI@eseﬂﬁ:l]ﬁsﬁ ostiep@ish ummﬂd foantioAtoft}tmcméeom tentfayinetltigto

feeder there | box he.drill.
oper ati on. Gﬂ]‘fs %Pn*%ﬁ‘gﬁ‘%ﬁ ?ﬁ%r %?ya#gﬁ(ﬁ %‘uls fetiqu ig m em éés&ljelglrn%tect ed in
an aligned filnd qut}qwl«é-atsltlgmcbpefrm mcezadst(bmte the magiman filolgdave] of theelrimee end

of the dril] tem 0 S e ifth the requisite water in an
oper ating kézls cgn rqaﬁﬁ?cﬁgh % 51 (futoﬁgﬁlg é gr&% ie sealing rings, which are
positioned at the tranS|t| on between stationary and rotating structural

I ! d
Cegurar | nt B £ g EichlinEe B S Gy AR ARhe T pRRy %ttertf?‘eéﬁﬁ’éhacﬁhe?i

reached, .the coke is cut out fromthe dirtirs. This so-called ' ﬂ ‘m ]mﬂ IIHI

a fluid-ti ghisintegnate thhd cnkemsdwslbe oesoﬁtbbnsme@l Tthe to¢ldonganeratinggpesy highd at
the sane ti séu;ré%qte?g&s {sq{@eueaqme%aa £:015.18€ tof s%PgO@&ﬁHMg ! Phédjracent
to each oth systens, the sea ing rings actin seal i ng

el ements at Jettmf the alresqtrttllm\renben is inpartiowasihe ponstrugtien plothadrifigtese drive airdl
parts nust B gl 3¢ fndifloh R8mPHEMad/AFBy 05 idirigeaki ng system whi e the

drill stemdrive is In place, con butes to mal ntenance overhead. It
is therefore an object of the present |nvent|on to sinplify the structure

of such a dfj Mg aRPadRliE SydiQhs,ahidttankitidh SHnafd wReipplyitoehs &Rl aeament of
t he seali ng el enent$ nore mai ntenance friendl'y and nmore econonjcal .
formed as an integral feeder. The first, top end is connected to a water supply via a
flange. The second, bottom end of the feeder is connected to the flange of the drill stem.
This second, bottom end is usually supported in thrust and journal bearings in order to
ensure smooth rotation. At the second end of the feeder there is also a gear box which
causes the drill stem to rotate in operation. The water supply, the feeder and the drill
stem are connected in an aligned and liquid-tight fashion so that a tool attached to the
free end of the drill stem for de-coking is supplied with the requisite water in an oper-

ating state.

In the area of the feeder, the sealing rings, which are positioned at the transition be-
tween stationary and rotating structural elements, are particularly subject to wear and
tear and must be replaced at regular intervals. Wear and tear shows at the first end of
the feeder, where a fluid-tight connection is to be established to the water supply and at
the same time fixed and rotating parts of the drive apparatus are adjacent to each other.

In prior art systems, the sealing rings acting as sealing elements at the transition be-

ALL01859.RTF



This object is achieved by a drive apparatus according to claim1. A drive
apparatus with a feeder conprising first and second sections, enables
faster and error-free replacenent. A second section, which extends fromthe
drill stemand is virtually wear-free, remains in a state securely bolted
to the gearbox and the drill stem Malfunctions resulting fromrepeated
interference with these structural elenepnts are thus reliably ruled out.
The first section of the feeder nay be rel eased by sinple nmeans and is

ot herwi se con nected to the second section in a safe and |iquid-tight
manner. Theweenfieat arahrotdtmgmanciuwral mrtstivest be a¢nlaggddn gressied fioategd e dehe

first secti %ﬂinogfs %t@% JREARE AN dh 8rivelgh pR RéMieh Mtﬁguﬂﬁ§ toMRin®&tant® wear
and tear, does not have to be replaced inorder to use the drilling
appar at us ofvetliladpr esent invention. The type of connection between the

wat er supply and the feeder does not necessarily have to be changed. Al

that remains to be done is to replace a conpact and conplete ass ngi . The
advant age oft isthpreserieag ohjesbaffhe presepinpretionde sisnmiity thestiughire Pﬁ%ucg‘é‘ ri/"}‘ig

el ement s noar? PARE fh VRl LerR@nll ?&ﬁﬁﬁ@%evi/_@%ﬂh&erﬁéiﬂ ofitHel sealsigdRRidbnty grce 1 S 1 N

pl ace and under spaC|aII¥ difficult conditions. The assenbly, conprising
the first sweintensnes friendlyanddaorescongiicglri || stemdrive with the worn out
sealing rings, may now be cleaned and repaired at |eisure and provided with

new sealing rings. The repaired assenbly is then ready be reused i.n a
drill stem HMpgRECISP ﬁ@@e‘f Z’yét THERRBHAT Scf”??fé“?et@&ﬁﬂ"@e‘ét%inaﬁ appargiuy Wéﬁl
relatively sice@r@offpiaftfireinand decord debliod) padbddsifastof ariderqrfesereplacerdentt i on

can be repaired i.n much shorter .tine.. The drill paratus is not weakened
by partiti o‘?ﬁF’?f‘é’nflH%thoéleHEF%ﬁtel‘léﬁboﬁlsthF H&‘llt%%a%‘?%c"é‘ﬁﬁaé TS TREEIRS he

two secti ong 4 akesedutely boréebtd tht geabooatd theliaill dhau eMulbulneioab resulting fson bed.
In particular it is preferred to design.this relegsabl onnecti.on between
the two sectiPsHed yue er(‘?}l%\er?ﬁ&g Esse g%?Cthaéﬁlﬁg{en LEERP T %}?ﬁpélél??(g%utpreferabl y

provi des a nmeans for clanping, connecting the first and the second section

of the feeder..ln the s way., . a | ti0 C I ng: t rred
enbodi nent ﬁ‘?%ﬁﬁsg%%ga“ Hﬁ%‘??sfef‘f%lﬁ H}%:% ir%léas%i‘ ;ngﬁz%gﬁg’gflgérﬁgls ?r}eg?%%% I(?_s econd
secti ons of nédueal foeke seconSuedtiondma eaft ianad Sqeidetight owmnnas Thechnpnegtidnanperson
killed in th t il | [ i i ,
Zp:or oac hles. BV@?‘%% P %’I\é}lllnﬁr?ge?%és{g%ﬂr)%ﬁgwqﬁﬁg%ﬁ(?&cﬁf%gﬁﬁwﬁﬁgﬁgggEvagéggu%%{h’si ng
the feeder whithtihmibject kd wetremdttearr doeamet hawe tabaaelycedrinovded tanseythe drill-
manuf act ur e%\ﬁ%ﬁ)@%ﬁ%@s SHind Qx%seg{t? igﬁ.ﬁhqugyé%nﬁ%%%g{ltbmﬁee‘Pﬁﬁe @a‘%ﬁ’ Sehrty

application required special neasur when gni ng and adapting the
gear box. Thendjgerfedsiex dgesofot nheesgarilphavertp bachaneed! Ak Hat pymainh g daiefis 19 ed

wth oil. '#epﬁce%%& 2580 Bfinidle ALQARYOUS inventive step that the drill
e

apparatus o present invention 1S structurally sinplified by the
consi stent use of standardized structural parts that are available froma

suppl i er caigl Q@MGtagB¥f HpldieheSt @i icE BlR@sidsEmbiyNe tIRR BicddchRiBdledahtet Y Of
t he apparatus_iI s usual |¥> al so mcr,ease&,, Si n;g_these Earts have al raﬁ?dy
been t est ednp Ingarkav§ie bereniaced phvile dhe drithstemudieds BralpeaAndidep dRacially ¢ he
drill appar aiffisuli &raduRR! AgeAdshY ,r@%tﬁmhof; fhe firs sbfemelfahefee@ansifdes @dl an

i nventive step to su_glggét a gear@ﬁox for drilling la%}%aéa uses, q n, .
particul ar flem drde wi _EIRIOME SRS ERES, Mty pecle gdgepaippd gt lejsure

greased geapnd Fm&rédwath SR Balisf; Fiaky The wephigdaBsdathie s thud Faldy & e enssth f or
swi vel l'ing appli to be sufficientl

cations, have prove r.obust .for .t he use
in drilli ngllh%%{ﬁé‘teaé ve. ‘T’H@eﬁ@‘i%E%H@ﬁﬁ%toathﬂS?SB‘EF‘?CUBPX?GEﬁ réaayecf%w €is
particul arl ¥osicolbg thedrill dppdratOt tiaf prediat prestidl exndrsregainehinanodh dhoeter
invention is described in nore detail with reference to Fig. 1, in which:
Fig. 1 is a¥ngitudinal sectional view of a drive apparatus of a drill
stem according to the present invention.

The drill apparatus is not weakened by partitioning the feeder as long as the type of

connection between the two sections takes the loads into account that have to be ab-
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-4 Apparatus 2 of the present invention for driving the drill stem
conprises a feeder 4 with a first connection 6 to a water supply 8 and a
second connection 10 to a drill stemi2, as well as a drive i4 for a gear
box i6 causing feeder 4 and drill stemi2 to rotate in operation. Water
supply 8, only schematically shown in the figure, is usually fornmed as a
gooseneck. It ends in a flange 18 at mhigh a first section 20 of the feeder
4 abuts..The connection to the first section 20 is provided by a first
interface 6. Interface 6 has a contacting surface 22 contacting flange i8.

I n order t osonbdde It perticolanids prefertdédiuiddsien gtis releassbla sorirastion fetyeesn thetwos

provi ded between jnterf 6 I ' IrSvi | 1%
connect ed tH° I)rélsnagsea Cﬁaémggo%g)toqrﬁl EH%IGA a%%ﬁgllcg%rﬁlec{r}r%’?ﬁ:égﬁ%@g III%VIA@]@% Eﬁﬁ? %% f? gure.
Interface 6clanpmgcasnsetaig thg fipsickil tyssegondsaction ptiihedeadse [n thestameswdy an 20.

To count er aeh the VBt er b eSSUrs | RentRRGHEAIS 3z ALEbEIEhE %Al ¥
secur ed bya%ogIlﬁégfgﬁéa%cc?lﬁﬁéE%%t I%ﬁjfe?ﬁafpggrgﬁlaé %rhggort gor.I.1 I n order go ensure
ef fective sembecighbbtsiend seandseatiopppithg feesiern Suelh soRneriers ara Kaogn ahtiichhe
first sectig i Be (RH AL RRritBd YRENAE EQRespBndingapl i ty of
seal i ng pac%rhn%gergén Qgﬁrr%ﬁét% ?/%%lﬁpe a~n an(ﬁulnar cavity 34 Slg)eltlv\egra:ﬁji nterface
b and firstpmechdson 20. The first section 20 is connected to the second
section 40 via a clanmp 36 engaging the first section via contacting
surfaces 38, 38a. A sealing 42 is inserted between the t sections, 20, 40.
O anp 36 coWithdrglingaprpsaiznal edriosartathegear W&%‘Pgﬁb"@\éﬁ%%&h%ﬂrﬁl 44a
Sect i ons 20gt0 Qo3 Gitd Wi TR allPindeidlaag Rarifactited Suéuse 65thé redbbeinimci ng each
other, and on their outer circu eﬁ_ences t_he¥ onl havei t he ab%gg}%escri bed

cont acti ng eRipfoadhat this wasgespseigl applicanon whinh reiiinetl speqia gneaguies &nd

di sassenbl ygofinkRgd hilfstingH8E kP02 The Rbts: HorewbiitRe biibi dré afosicloaadibg a me. Once
t he packi ngs 32 are worn out, they have to be replaced. In order for the
repl acenent h‘t"éﬁ“kﬂeﬁliqdﬁﬂfdé?‘l-safe and qui ck, an assenbly conprising first
section 20, packings 32 and interface 6 is taken out of drive apparatus 2

after clanp_36 and interface 6 have been released.. An ident i Iy
provi ded wi S HERE $5588 R AYRUISBOMQUS HYER Vé’d"{%pnt%ﬁﬁ%\?grfgﬁggrg%athlajss&gbe @s%%gbsa
and i nt er f agReftiad 8 sthemrglyosegliighbnthie roasisteat usagf stehddridined birpctubM ipess

apparatus 2 _nmay be t back in eration after I . I ill.
-5 The secoﬂﬁtéﬁe&"ﬂﬁﬂ)lﬁgop‘sa ?Wﬁgﬂcat%%}o%tg' ?Xtu glaggﬁnvﬁma@ﬁ&pﬁ)taetrs I‘S%ggg% to
whi ch gear tibnilSafetyt gfthedppatatimisusanllyedlsmmateasdd, sintettfeac parthavs alreadige 48,

to which drill stemi?2 is boltfed,  Bolft. [ I :
The el r ount BFErEran s Gpirsb e e PRaliprSagtfral4ne FREBERL PRl pBel”
section 40 isxcivagtagedusly rederedi 2 is formed as an outer gear rim A gear 54
is in mesh with this outer gear rim52, wherein gear 54 is caused by drive
14 to rotate in operation. Drive i4 conprises a notor 56. In the present
case, this iisisarerefoectansislerast asrinveudive viep to Ryggesid sear bex 1or SEHHIE APPATY or s
could al so B8 .1 , OfreRfed

wher ei n thet&gsﬁlfv"glgg argt@g%?gtq%éal?glgx&légl%?gﬁigﬁr}gﬁgg%gﬁ]&%fj% _ Qutsj de gear
rimb52, geageSdrimmntiiveuSywrisgaly sb sear baxgsaridkanednomnien sdveing 2apnlist 52 and
gears 54 and 801808 {REARALE QufBGey @BESfoihRa3eth ASRhLaYpdritusés. Thesed

gear box housing Is Rot necessary, and this is, why the neeg for large
quantities ofaigeansangdirepaisofsurhpenideges iTREtigpFYSHAPIEANASIKS an open
gearbox i6 of the present invention is particularly sinple and easy to

mai ntain. It has the additional advantage that outsjde gear rimb52 dges not
have to be $pe@fshg Rpsﬁ’gﬂiﬁ%@%‘i‘lé’éltspgaleé EHUQB P ?%S&Hb‘?‘ﬂ TGS ‘%ha%%l? "pe-
regul arly reptaeeggWhgnviier:n out. The parts with reference nunerals 54, 56,
58, and 60 are all standardi zed conponents as offered in suppliers
cat al ogues and tested in nunerous other applications. A thrust bearing 62
and a j our nglig heas iongitGdinal ciidizdvieasif hidoive dpparatusef adeidl stfm heroedifigbethe0
i.e. at the end faci t he second section 40. These bearings 62 and 64
support theIF8§BE“§8%%de by gearbox 16 and drilling apparatus 2 as well as
by the drilling apparatus's own wei ght and ensure snooth rotation of
drilling apparatus 2 when in an operative state. To cover feeder 4 rotating
in an OQS&%&%%Q state, drill apparatus 2 has a |antern 66, representing the
connecti on between water supply 8 and gearbox unit i6. The drill stemdrive
is mounted and held by lantern 66. Lantern 66 is sinple to nount and to
remove, since it nust always be renoved when first section 20 of feeder 4
is to be replaced. It has




an access window in the area of packings g2 so that conplete safety is
ensured for operating personnel if the state of packings g2, and therefore
t he degree of wear and tear, -6 has to be checked, which are sonetines
in the immediate vicinity of rotating, high pressure parts. In the context
of the present invention, repeated reference has been nade to the use of
seals. It is quite obvious that a drilling apparatus transporting water
havi ng a. pressure in excess of 100 bars 4rom the water supply to a tool
nmust be made liquid tight. Seals nust therefore be provided in all pl aces

t hat cannotafararase of itgupresent givention fanyrieingehe dal) steregrampliises s fadenhetther or

not this has.been nentioped in the.ahove deschi ption. ' rLve
appar at us fors C(H’inleftllons{’)gorﬁ WRigT B‘&%PJX g&}@? S?ngld&gﬁ%%cﬁpﬂéoé?gdgﬂsg&nﬁé%ia%g a
feeder (4) wahmecdrde ydosa yat box stigplsing(f@devhand dfillssam intarotate & ¢BYa-and to
a drill stetm( 12) via a second interface ( 10), and having a drive ( 14)
and a gearbbg?'( 1 G for rotatably driving said feeder (4) and said drill
stem (6), characterized in that said feeder (4) has a first section (20)

connect ed t i #8€6 h)‘a ly g q ﬁ%ﬁm 38640 férdha £ ed to
said drill @?ge?hs'??@?bénﬂ§ g%lg Plg?s’tﬁ% 8) ngn se(e:’ o ® %6%
neck. It ends in a flange 18 at which a first section 20 of the feeder 4 abuts. The connec-
tion to the first section 20 is provided by a first interface 6. Interface 6 has a contacting
surface 22 contacting flange 18. In order to make the connection liquid tight, a stan-

dardized seal 24 is provided between interface 6 and flange 18.

Interface 6 is releasably connected to flange 18 by bolts 26, only schematically shown in
the figure. Interface 6 embraces sealing packings 32 surrounding the first section 20. To
counteract the water pressure in feeder 4, packings 32 are releasably secured by bolts 28
at the bottom through a support 30. In order to ensure effective sealing between water
supply 8, stationary interface 6 and the first section 20 of feeder 4, which rotates in op-
eration, a plurality of sealing packings 32 completely fill an annular cavity 34 between

interface 6 and first section 20.

The first section 20 is connected to the second section 40 via a clamp 36 engaging the
first section via contacting surfaces 38, 38a. A sealing 42 is inserted between the two
sections 20, 40. Clamp 36 contacts the second section 40 via contacting surfaces 44,
444. Sections 20, 40 are formed to be planar on the surfaces 46, 46a facing each other,
and on their outer circumferences they only have the above-described contacting sur-
faces 38, 38a and 44, 44a. The manufacture, assembly and disassembly of the first sec-

tion 20 thus require little cost and time.

Once the packings 32 are worn out, they have to be replaced. In order for the replace-
ment to be simple, safe and quick, an assembly comprising first section 20, packings 32
and interface 6 is taken out of drive apparatus 2 after clamp 36 and interface 6 have
been released. An identical assembly provided with new packings 32 is inserted in drive
apparatus 2. Clamp 36 and interface 6 are then closed again in a sealing relationship.

Drive apparatus 2 may be put back in operation after only a short standstill.

ALL01859.RTF



and (40) sections are releasably connected to each other. 2. The drive
apparatus according to claim1 characterized in that said first (20) and
second (40) sections of said feeder (4) are clanped to each other. 3. The
drive apparatus according to claimz, characterized in that neans (g6) for
clanping said first (20) and second (40) sections of said feeder (4) are
provided 4. The drive apparatus according to claim1l. characterized in that
said fist (20) and second (40) secti ons'%f said feeder (g.) are bolted to
each other. 5. The drive apparatus according to claim1l, characterized in
t_haL sai FI fTHeSsTec@ﬁi:sIeb’ddm 4@ ®)fonfiedii ek ihtegod withdntereerto, an whsshegenr 16 ISéket her
wth seali elenents (g2 nd. sai.d. i nt € : I rat us
accordi ng thc}&qda %ﬁercéﬁeéil%%tog}nﬁgg%eilﬁgfﬂ%@%rﬁ‘ggﬁ)s“g?}el d;;l)-lp%;cn g%%flg)p@ ol ting
'([j oget her saBaltsfgorat opRGrhanaticly emevi( Abp cheonfepersiabsuriated2fobberfaqesp, The
rive apparatus accordin . an it i i terized
' that - oaid i GE Rt gt Qi B0Re Al BRI R I eckl AP T 2T
as the assogiaateis igeaashovitl( ihg)owergeanripos avheteimetar-sdrivorvsed Byndeyenated
parts. 8. Thgat Eﬁ%{ﬁer paratus according to any one of the preceding clains,
'n a

char acteri z¢& said gearbox (i6) is formed to be an open, greased

gear box.

“Aa, . A2, A2. A A iy - . ,
% Qf%ﬁ@éﬁeﬁ%x} %&Th @hﬁ&@drﬁ Acalisak %ﬁ]eié@irﬁﬁh@t@}ﬁl%\c@]eﬁ,al S ajc

a] ca] ca] ca] L I #0
5, - polroun @52S BB KRt APHd 2l b oar ) Gal oa) ) EAT A CARAT ca] cal o

;3.] cal ca] ca] ; : R .
o000k () g?é@g%gb@k@\{ ri%%,h% )al_lgn@l saleaiGabsesTRliE ﬂ]e‘jﬁﬁlxﬁt&rgt?%r 54. LAMHE ()
éo:%.zlg%é - Er;m;l&g@a(rgms 52@?&?&5‘( gndhoutppigrear 6esform gearRex 16: PrEACISHHHE! 3DM%: () - s
s! () sds 66 hre! el ! ' C ' igs () -
& 10me ()57 1%%5@81}9?) %(e!f%%/&%efa)n opafl! h084ad g@érb%%oéeﬁ%ok' 1@&@1&5 ()-,
10% & () - 10BNt pycestses - 1and Shis 1pvRRheneed dpndares auansities of saasbox gibisglipy- 5
10% & () - @ g4t Q¥Yn& a(pbroach of using an open gearbox 16 of the present invention is particularly
simple and easy to maintain. It has the additional advantage that outside gear rim 52
does not have to be specially manufactured for each new feeder 4, which must be regu-

larly replaced when worn out.

The parts with reference numerals 54, 56, 58, and 60 are all standardized components

as offered in suppliers' catalogues and tested in numerous other applications.

A thrust bearing 62 and a journal bearing 64 are also positioned in the area of interface
10, i.e. at the end facing the second section 40. These bearings 62 and 64 support the
loads applied by gearbox 16 and drilling apparatus 2 as well as by the drilling appara-
tus's own weight and ensure smooth rotation of drilling apparatus 2 when in an opera-

tive state.

To cover feeder 4 rotating in an operating state, drill apparatus 2 has a lantern 66, rep-
resenting the connection between water supply 8 and gearbox unit 16. The drill stem
drive is mounted and held by lantern 66. Lantern 66 is simple to mount and to remove,
since it must always be removed when first section 20 of feeder 4 is to be replaced. It has
an access window in the area of packings 32 so that complete safety is ensured for oper-

ating personnel if the state of packings 32, and therefore the degree of wear and tear,
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has to be checked, which are sometimes in the immediate vicinity of rotating, high-

pressure parts.

In the context of the present invention, repeated reference has been made to the use of
seals. It is quite obvious that a drilling apparatus transporting water having a pressure
in excess of 100 bars from the water supply to a tool must be made liquid tight. Seals
must therefore be provided in all places that cannot be made liquid-tight in any other

way, regardless of whether or not this has been mentioned in the above description.
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Claims
1. A drive apparatus for a drill stem, in particular for de-coking systems, having a

feeder (4) connected to a water supply (8) via a first interface (6) and to a drill
stem (12) via a second interface (10), and having a drive (14) and a gearbox (10)
for rotatably driving said feeder (4) and said drill stem (6),

characterized in that

said feeder (4) has a first section (20) connected to said water supply (8) and a
second section (40) connected to said drill stem (12) and said first (20) and sec-
ond (40) sections are releasably connected to each other.

2, The drive apparatus according to claim 1, characterized in that said first (20) and
second (40) sections of said feeder (4) are clamped to each other.

3. The drive apparatus according to claim 2, characterized in that means (36) for
clamping said first (20) and second (40) sections of said feeder (4) are provided.

4. The drive apparatus according to claim 1, characterized in that said fist (20) and
second (40) sections of said feeder (4) are bolted to each other.

5. The drive apparatus according to claim 1, characterized in that said first section
(20) of said feeder (4) forms an assembly together with sealing elements (32)
and said interface (6).

6. The drive apparatus according to claim 1, characterized in that means are pro-
vided for bolting together said first (20) and second (40) sections of said feeder
(4).

7. The drive apparatus according to any one of the preceding claims, characterized
in that said drive (14) of said feeder (4) and said drill stem (12) as well as the as-
sociated gearbox (16) are composed of well-known standardized parts.

8. The drive apparatus according to any one of the preceding claims, characterized

in that said gearbox (16) is formed to be an open, greased gearbox.
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