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-1 Drill colum for deep wells The present invention
relates firstly to a drilling pipe in accordance with
the conmon precharacterizing 5 clause of Clains 1 and

5. Furthernore, the inventtoh -relates to a bush in
accordance with the common precharacterizing cl ause

of Clains 13 anBridl célumhefoordeepheelhyenti on

relates to a drill colum for deep wells in

accordance with Claim27. 10 DE 27 44 829 C2 has

dFhe| pyeseatdr invengipnperskatiany &irgtilyl i hg pi pérbodyng
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toe or idd i ptpendodiidndobeq Beld:galidRd dSoPressedy a
:ﬁ;ﬁ,tl%%form I.n g\ resilient nanner against ‘the innet
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rate.. Furthernore, tools which are [eft b% tﬁe drlllf
3FSHLALRS BRI nthEs feiided gk RIRS thPRE- of Nt hde case of
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onduct or . The o 'ecct. of the prﬁﬁent invention is to .
%r ovi de & &r BHANG 1PiV0e, PP Dush an& T8 " GA Y Sc P dhm YhtR
gach casduBbonf theengpe imentihenedongitidihy]l withection
\ﬁ‘i%'a’?l%r'%%ét 31?%%%&&& o teRnsgh1 eLAST B Bal LR Bha is

helical and is pressed, in this form, in a resilient

manner against the inner wall of the axial borehole of
the drilling pipe body. However, the protective pipe
and the conductor arranged within the protective pipe
cannot be prevented from being adversely affected when
flushed with drilling mud, in which case the drilling
fluid is pumped through the drill string at a very high
rate. Furthermore, tools which are left by the drill
string remain suspended at the turns of the protective

pipe and damage the protective pipe or the conductor.

The object of the present invention is to provide a
drilling pipe, a bush and a drill column in each case
of the type mentioned initially, with which it is
possible to transmit electrical energy and/or data from
the surface to the bottom of the borehole and back with
a high degree of reliability and a low degree of
susceptibility to faults.
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the surface to the bottom of the borehole and back
with a high degree of reliability and a | ow degree of
susceptibility to faults. - 2 The abovenenti oned
object is achieved in each-case by a drilling pipe of
the type nentioned initially having the
characterizing features of Patent Clains 1 and 5 5 and

bihé %‘é@er@énﬁi‘@n&dp&j’@é‘ﬁ'S?Qegchi‘é\tré&" by géx'hnasahsy a
characterizing features Pat ent and 18.
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t temresults
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eacdycase an electrically conductive connection
results via two poles. In this case, one pole is

formed by the drill colum body and the other pole is
fowirerd by the &m@ﬁmwrmm@ng@d théerlei\ﬁant-ﬁmrﬁ éhefhe

I t I ener fro
%ﬁg'sufkéégﬂﬁéga%§ Egs r%%z dﬁt%1 %ﬁw%mg¥%eaﬁgher
theand als ncendanatypa withé d:dmdummectnxtdwecsmmﬁat@rs and
VMdrh'paLgt aE}SnHEEEXﬁn-srhe CQ{}gggﬁorr&ﬁﬁ&e gg when
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etfo t hextahaangﬂ{@nt defiiihe eonget or iinS CONCKr N@Gyse  an

ess tlal sane desi In a first
Mave osssenl ally dhs sare deslan i ln LLSL ivie two
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onductor to be t hé "bus nner
Od?éiuqtton @#wr@m@seﬁms f@pem hewkeo be posetble

i tﬁ@z@@hi«*ﬂnelabﬁfh@éls@?ﬁ%ﬁor@r% phet BErGRIE! 1Y any

é%ff% IgﬁéLtQéog b g%eggiglagglngtransmlt data wvia
the conductor to the surface without any delay. The
conductor can be made from such a material that both

energy and data transfer is possible.

The drilling pipes and the bushes, as far as the
arrangement of the conductor is concerned, have
essentially the same design. In a first embodiment of
the invention, in accordance with Patent Claims 1 and
13 provision is made for the pipe conductor to be fixed
to the pipe inner side or for the bush conductor to be
fixed to the bush inner side. It is therefore necessary
for them to be fixed in the column interior since some
of the drilling mud is pumped through the drill column
string at a very high speed and this could result in
the conductor being adversely affected if there is
insufficient fixing. In order to reliably protect the

cenductor within the column, a longitudinal groove is
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string at a very high speed and this could result in

the conductor being adversely affected if there is
insufficient fixing. In order to reliably protect the
conductor within the col umm, 3a-l ongi tudi nal groove is

- 3 provided on the pipe inner side of the drilling
pPpevigedy B et Répsuskinemesidedefofthdedbidhibgdpipe
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ouiiitiwn enttr e sswidreeseaf ﬂ&ghfbmﬁ ténBShp§ég§l¥|Bheath

| ch ca the ipsul atin shoul d referab _
\gl‘(o}%/er toﬁlzaecor? ucggr §n 3nof‘he‘? ’é‘?ﬁﬁﬁf?qijelﬁtg oFOPF?ECtor
iinantdtoion | Anacowiedance em&hheP&ﬂ&ntréﬁ@iﬂ@d5eaﬂdti8cal

j he . bus
OS2 Lo, 18, oPhof CNNELEL B 0° Yhace

qﬁ?knﬁﬁF%%&duE@%ﬁr%%rbefE@Bseﬂh%O ﬁhr@ugh ehperior, an
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the dri bod or _the bush

SRR oR R P ondde: Gk hbhaRe of the pipe
inner side, in which case the insulating layer should
preferably cover the conductor.

In another embodiment of the invention, in accordance
with Patent Claims 5 and 18 provision is made for the
pipe conductor or the bush conductor to be tubular, for
the pipe conductor or the bush conductor to be passed
through the drilling pipe body or the bush body and/or
to sheath the drilling pipe body or the bush body, and
for, preferably, the pipe conductor or the bush
conductor and the drilling pipe body or the bush body
to have essentially the same linear thermal expansion
behaviour, the design of the drilling pipe according to
the invention being described below. The described
features are correspondingly transferable to the bush
according to the invention. The bush has a

corresponding design to that for the drilling pipe. It
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conductor and the drilling pipe body or the bush body

to have essentially the sane |inear thermal expansion

35 behaviour, the design of the drilling pipe

according to the inventior Bei-rng descri bed bel ow. The
described features are correspondingly transferable

t bSt keskashialacdtdi A tlendwe PhvenandiorThetushphps is

a;tar@@ia@époagl Nehalesh 9ok t dhatcdor td}ﬁ 4 d-;'/ﬂol G REor,
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ceneusbotom €RetBY BBdeHala BaHNBabkashl bhed finew! Rape
sur ce to. the bottom of the borehole and back via

SAT ?ﬁn%?t%¥p%lp% and/ or outer pipe. In order to

ensure the transm ssion of energy and data even at
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am‘demoratt heeargidanmpis peliddying eptinsh pnr@omsn@n is

' %bdk th@rsa@ﬁél'ﬁﬁﬁﬁ' EBRRIRL orEXPANSIHN push
behailour g | i near thermal expansion_ behaviour,

PRy R (ﬂﬁﬁf?%?eﬂFl&ﬂlﬂﬁuﬁﬁpee?69H$Qﬁ1%Pe bush

|mmﬁmates bMahQMIB@Q@nth&ll?ngtheOfsame15lth§Qt thermal
ure f t he object |

er aty i :
ease b%g§y£$gPthe prpe ééh&ﬁ%to hﬁ5§a§ expansion
%ﬂﬂﬂa ordeﬁenEddeﬂnﬁcatheln@aﬁfénaam$¢on of linear

bﬁ&?&ﬁiﬁﬁn Eto tlh'ﬁ:lfgaltj.éé ng PGy DRd¥n tﬂ%eleﬁggﬁ of an

axial displacenment of the plpe conductor inr
tPIGEF 20nHFPRFRAG p%h%od:)?“@%ﬁtaltrecofhgl daealtlkd sct is

chrnd:}aar@d depyhsacThered s ther epepe nQ:cQﬁﬁQﬁ:rorOf ke a
ener data tran m SSi o Peln di srupt ed
T Do S { BITRELBR pe . CBRAGCEoPEaRAcEnBenaviour

drad | | £he plqcxaltiadgg haylpxg thioiifyer enthehegr ees ofnd i neﬁﬁal
I § t, ctor .an
%} %ﬂnler{lg@pf?ge %% %&%pr od"ﬁ g rom HE SHpethe

erhiidng ;ﬁ%ﬁ%rab@?Yfr@Wﬁ§te@t ¢ors i@espbe of drilling

ﬁdﬁﬂﬂéﬂtﬁheﬂé1£E|Bﬁé9é§®r80ﬂﬁv%hndéf'6% @SO%nergy and
S|ble for. an, aIIo whi ch has anTappropriate ? %y

G PEHRA FurP bn%ed&§€&p5§dtm§rﬁﬁ%ﬁ#?ﬂpt%ﬁ ?E%ng
ttlmeqhqoqnnmmchmtdlrctor and the drilling pipe body having

different degreegs of linear expansion. In this context,
the pipe conductor and the drilling pipe body may be
produced from the same material, preferably from steel,
for reasons of simplicity. In principle, however, it is
also possible for an alloy which has an appropriate
linear expansion behaviour to be used as the material
for the pipe conductor.

In order to provide a fixed connection between the pipe
conductor and the drilling pipe body, the pipe
conductor can be connected to the drilling pipe body in
a cohesive and/or force-fitting manner. For example, it
is possible to adhesively bond the pipe conductor to
the drilling pipe body. It is just as easily possible
for a slotted sgleeve to be inserted, as the pipe

conductor, intc the drilling pipe body, in which case
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In order to provide a fixed connection between the

pi pe conductor and the drilling pipe body, the pipe
conductor can be connected to the drilling pipe body

in 35 a cohesive and/or forcefdtting manner. For
exanple, it is possible to adhesively bond the pipe
cfidUfe? ORSEBSSRAE dqu¢¢rmp$pqmﬁimgWy tbmpBeHSENRS outer

e%%'rlf)é.cléo%sﬂ bt g E@ée@eshﬂt toqféjh élge b_eﬁtl gasqgsrst %(ie to

he pi pe conductor, into e dr| I'ng
||‘rn\ﬁFrFEh g Bse slsevp ig n‘é’é@ssﬁryllmg:ommormdbgl y The

ceapeessngherottes isurf{mee oQﬂ(tetrheséi@&Y@ 'cﬁf order §ﬂeeve

t th the drillin
DEREUbbD A Shret i GGt o besHeen St diseve

oanﬂhéhel@mmilingﬁpﬂpe|mbdyfoﬁceaiﬁtBrmglgﬁgn@ﬁ@émbﬁ?y
b d rilling._ pipe bo in_sa
d?%ﬁﬁ%ﬂgﬁgﬁ%gggfﬁyalgp L%Cpssgﬁura gtaﬁﬁb '%|gor the
j 45t 1adngapipg Poflyt he bdrshtiing pipe bbdysl@ebe

shrunk onto the sleeve. 10 A gap of 0.5 cmto 2.5 cm

particuyl ar ap of 1.5 cm is preferably provided
b‘gt P#J |Beg‘80n§ﬁjct20|5 &Rd the dEudiovgasi pa. Je of

gapscan, be ifd | I}&ﬁeﬂ\ei&bﬁyca@frbﬂgtdéa 'w@*’éﬁ tgﬁep' Rfipe
t t castin ou
g?gggﬁé r 8 %§52§G4i£ﬁq$ PARE ca ?nggEoﬁﬁﬁuPE gilled
cohel| va b@m@tbegv\mmpdnmcm peirangarhe drlidd | Bg RilR&tic,
e@é§§bf§tsw§§h'n§ %‘”thﬁxer e Con%g%%?aggmgpund

flrstl produces con FS 1 nsi de-outer
%lé PEPEHERT v %arFCHéEEle\H edDond between the pipe

conductor and the drilling pipe and also acts as an
insulating layer. The inside outer surface of the pipe
conductor is preferably coated with a further
insulating layer. If, on the other hand, provision is
made for the pipe conductor to sheath the drilling pipe
body, the outer side of the pipe conductor can be

coated with an electrically nonconductive material.

Since the 1line resistance of the pipe c¢onductor
increases as the length of the pipe increases, the wall
thickness of the pipe conductor is preferably fixed as
a function of the maximum drilling depth. In this case,
a wall thickness for the pipe conductor of 0.5 mm to
1.5 mm, in particular of 0.7 mm to 1.2 mm, may
preferably be provided up to a drilling depth of
2000 m. If, on the other hand, it is intended to drill
up to depths of 5000 m, a pipe conductor having a wall
thickness of 4 mm to 8 mm, preferably 5 mm to 6 mm, can
be wused. The above-described features of the pipe
conductor or bush conductor according to the invention
allow for energy to be transmitted at a low voltage or
a very low voltage of preferably 42 volts.
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in particular a plastic, coated with a further
insulating layer. body, the outer If, on the other

hand, provision is side of the pipe drilling pipe
conductor can be coated w théan electrically
nonconductive material. Since the line resistance of

the phee conductor iZ5 prevedsds ias the langrticsf ¢hethe

RIPEL | NEASES, Jte %"PBEEEEEESS%’% the. p'ﬁﬁ e  contact

conductor i1s preferabl I xed as uncti o
MRRERHERT HPR | FPnEedEEPﬁldPﬁ PRi §hgagad- sadmﬁront face of

t&h§K@ﬁ§§1iﬂg pbﬁepbﬁﬁycoﬂﬂécbﬁﬂ 0fd8. 8rBRLt @acd. SnMEhis
articul ar referably

IR PEERTE o AP E PPRg ERNPEHS oL e SBBBe i oPE R Bice.

thre otfier handye idbls tot amtedata dridH the ﬁmpsepthact
d r._hav ne

(g éﬁggkg% a g%?egﬁg ars && 4% ééﬁkéﬁg%gﬂ 1§ b%gv13ed on

s el orThes la%v%h@é%@?r bb@waédﬁ uthe bRishhé enpﬁpe s38e. When

GAUGEOEn LR 1 BaISh CORAUEE PEnacser dhnget 0 §hg i nygRLI Ophe
al low for energy to be transnitted at a | ow vol tage or

EVel YA PDWRIERt aR of-Hr ePRPADIGF425GBPYEd |Fogqtdier. an
cnsittor nfa 1 Scqimydeiesh | fst Bieh npgbﬁ@ée@f bébBReell the pipe

Str ossible for th e t act

é%%néﬂ%lon ?é gh p?%%l%%%é ﬁnghghg Bug dECPIBRECFalR the
gfthathdahd |Yiang-ipg peoiioabt ddmenesmidicgisdentf rartth fsaicked .n
this 5 case represents a shoul der towards the pipe

inner side. 1In order to be able to interact with the
FiipE % oRbacfr iddARacRides t#Ee basheEsAL csemestti@nthe

l}:ﬁlsm'éﬁ/l ded % 9a&t@eh1§kd9 shartelgdanar 8-t hediishne

q: i cal connection is nade,
PSR SOTHTS HRGUBR pEhBraoFheCBUSAC br eoRneCtion
$er dwedbft agetd:mﬁemntmbodemwh conmectd Obei snt BR8 form

e 1 he Bueh condnorseoRy FRdBeiTdh Pk 2o Bheure
Gl c@dnnédasudas ion boehwesdesihals rSlS@@@tthe contact
o dtd ¥ Pesd akBegeRanaling serewed H8alhein this case
the pipe contact connection should be arranged on an
insulating ring resting on the front face, while the
bush contact connection should be arranged on an
insulating ring resting on the shoulder. In order in
this case to ensure sufficient insulation not only from
the drill column body but also from the interior of the
pipe string and the mud located therein during the
drilling operation, the insulating ring, which should
be made from an elastic material, should have an
annular groove for the purpose of accommodating the
respective contact connection, in which case the
annular groove should be deeper than the height of the
contact connection. This engures that, when the
drilling pipes are screwed to the bushes, there is a
sufficient seal at the mutually facing surfaces of the
insulating rings owing to these rings being pressed
together when simultaneous contact is made with the

contact connecitions.
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bushes, it is particularly advantageous for both the
pi pe contact connection and the bush contact
connection to be of circunferential design, i.e. to
be in the form of contact-cbnnection rings. In order
to ensure 20 electrical insulation between the

respective contact connection and the drilling string
kadye i N1 NiHeCaSEe tBE R Hr&?ﬂne&}lﬂ}hssr‘oé&hgch
be arranged on an _insul ati g ring resting on

fMeght hegee, @ whengthnet b@@ﬁeééﬁt Us@isechReBreshodltd is
@1@@%@1@@2&&%&1 atbRemehRe HRYLIJAG Ahd hBushes
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}p Eﬁltl%%ltal}erl% rlc}%urd L}%étﬂ"blﬂ gé["%%l | FbPPE tfP&lttche or

at1'ng ring, be nade roma
dhestshoukd ey | a@w:usg\oupd thay s ngammAcmIyr d'dwa fontact

RerRIFRRSR Oérécﬁﬁﬂﬂﬁgﬁttaﬁa£@§ cﬁﬁ§p§ﬁétH§rCQHR§§tthat
connection, in which case the annul anggroove | d

BEYd &M h Athe-Hei L bing ML PeHM taféb%%%*% i la%shes
Elamoensueealthain védren drheexduptridd | 8 ptRes @léctrical

he bushes, there is a  sufficient seal at
PRE SR Ry R R Sorkaets SoPrBRE T Reul at ng rings
OMAng to these rings being pressed together when

SRl aReous, CtRct LS ;@f&‘véé&éh hhe ¢ mﬂ?%rﬂ d from

connectlons Slnce int case 0 very
BESEARS, WRPRh th@ayarhra%aﬂa IS®RGEN bmt%e\télrem inpeyredtate

@pfan'c@s bétwkén ﬁ.ﬂ&ﬁl b,lo@tfaterc |@@1§1:1c|§¢=|€116@é ”%\tte”@@a%tl tone
ri I N es o.resu

AR ettt amnt [ Shpbld, e e deLoRRedH Eegon

bé sphengdiradEd tine pmﬂ]jlauigar ptLpet hhodiyr edHeOnsawdy is

@&g@e&a %tcafc%&e Q" cHN M 1 t° e side

ring o di ng, the contact onnec |ons a
F@mdﬂv% BhHE @ﬁ@ﬂmm'Qﬁmhh@héﬂaﬂﬁl&ﬁ@ﬂwd@@ﬂﬁntbeoﬁﬁﬂpatO

dhil bing RiResoRanfbAd) 86805 BUANGS soCARNYrdesidd 4D the
an i.nterruption of the electrical _contacCt between t

E6HE2Pt *bnridtt i BHE MbFEoYer , ORn WBidePuss pr%véﬂ?s$¥hie
dolllking mid foconprdsipassing Teraer® t beanfitt AmEPEEe: 1al

5959 Bﬁe hntguggdl%ront face of the bush body.

It goes without saying that it is possible with the
invention for not just one conductor but a plurality of
conductors to be provided in the drill column. Since
the conductors cannot be selected to have any desired
size in terms of their diameter in order not to take
inte account any weakening of the drill column which is
too severe by means of grooves on the inner side of the
drill column which are too deep, the number of
conductors which generally in any case have a small
diameter is determined as a function of the electrical
energy  requirement for operating the respective
measuring and analysis instrument located in the

borehole.
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space between the contact connections, at |east one

circunferential seal should be provided in the region

of the pin of the drilling pipe body. The seal is

preferably | ocated at the step-fromthe pipe outer

side 20 to the pin and/or at the transition fromthe

SkEx@npbary he epiwdi@eater nofe ddw s tamentsonbe will  be
Fﬁé’é’éflﬁ?ed” ﬁ@fowr%@{l He dd¥rid) idselhe Oarabﬁng, in
bush, a possible solution is to provide at |east One

GfRE¢ferential seal on the outer front face of the
bush body. 25 It goes wi thout saying that it is

possible with the invention for_ not just one,

CORGAR of | HAROUE pior BTEJGRC oBHAtctoF o 3 o dd11  column
provi ded i nittwodiicdd otam. bdtalsele t he conductors
cannot be selected to have any desired 30 size in

terns of their diameter in order not to take into
Fcpure anyshesskeni sghemathe dridw ¢bl thd whiioeh gl of a
too severe fby; pdfooves on the inner side of

the drill colum Which are too deep, the nunber of
conductors which generally in any case have a snmall 35
drogeters | Ssiteieran stk o feinet ion wird ker el enigh cal
energy requirement for operating the respective
measuring and anal ysis instrunment |ocated in the

ket e -siowsExenptarys esbodioeal s wifew hefi nveant i ef a

will be d%ﬂ%ff& kﬁ;éggmnth reference to the

drawi ng, in |c ure 1 shows a schematic view
of a drill colum introduced into a borehole, Figure

Fishows 5 sahemt bc qeitawiell thewi e ﬁa@tofoﬁa a drilling
drilling plg i 10 Figure 3 shows a schematic view of

part of a " Figure 4 shows a cross-sectional view

of part of a drllllng pi pe, 15 Figure 5 shows a

Gl ALLE VWY PUdcah & didd 19 a push,

Figure 7 shows a schematic partial view of a drilling
pipe, which has been screwed into a bush,
having a pipe conductor or bush conductor

fixed in a groove, and

Figure 8 shows a schematic partial view of a drilling

pipe having a tubular pipe conductor.

Figure 1 is a schematic illustration of a drilling
apparatus 1. The drilling apparatus 1 has a drilling
head 2 arranged at the surface and a drill column 3,
which is located in a borehole 4 in the drilling state.
A bit unit 5 is located at the other end of the drill
column 3. In the exemplary embodiment illustrated, a
measuring device 6, which is connected to an evaluation
device 8 located at the surface via a conductor 7, is
located directly above the bit unit 5. The measuring

device 6 makes it possible to record measured values
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pi pe, Figure 6 shows a detailed view of a bush, 20

Figure 7 shows a schematic partial view of a drilling

pi pe, which has been screwed into a bush, having a

pi pe conductor or bush condugter fixed in a groove,

and 25 Figure 8 shows a schematic partial view of a

diuinggdrpilje nfawnicia tamﬂthemipe conllcitosd Bigeeely
' on of a drilling 30

é’pipirg%%s 1. &%’J?l#%t ng appar atus 1 has a drilling

head 2 arranged at the surface and a drill colum 3,

Vﬂ‘l‘iéhdh:&l'locééﬁgmhnﬁ Q%eh@l eid ighithecdei! lddfibrises a
state. A bit unit is |located at the other end of

tlr?er%ﬁﬂl‘imb%I 8fm aéteFﬁlattﬁéYe%ﬁﬂW Ir$tpipes 10
idridistyuadiess @135 mRASUNmY ¢eWere G0 Weitchthe type in

GQNNe cted to a evaluatlon device 8 cated at the
cﬂ'{% Hce Vi A gjonoeuc?or 73 th “t 0%t e%od?L&)eEIt @raggg}ger,
tWiells tdoihl Solfﬁh:es n@adomri rtﬂ@epde«ﬂld@ Gnamklezveéta length

| R}~ 10 val ues during drilling
&ﬂ?%ﬁgtaﬁitﬁé e égg?%%{ed directly via the

eval uation device 8 The drill colum 3 itself in this

qa%au@d@g i §ﬁ|§ athz | acaa%nw%eg ﬂfiu@lttrﬁrta%rhe: lyshown in
range I in pes a u illin

%r ¢ of Hgt?§g§ rﬁué%tl%n‘£ﬁ§JH5§% BlP%nd%h of e

Wi itld 11y redge | D@ghas awdirlid 1dmig lpigel wes, 311 ohade€eprom

I ho and netres.

15 SR fed g e SRITEAL oL P B30 STRN e now

M%ﬁﬁ%ﬁqﬁlﬁFuéﬁﬁﬂﬁaqnﬁteb¢Cbrﬁ¢allanqum@duEtdﬁmﬂa to
¢ | bapgepl p%hi:QuQﬁs 8ndridtd Nk g P4 g;sz%yb% yrede from g

an electrically conductive materjal vision IS now
fg Srérdd o Hfg?ed§?nﬁm%t%¥eé¥%lPﬁPnﬁlﬁémﬁﬁﬁﬂﬁ%io@t7athe
eod bet@amdpthr:mugh dthebdthl | ¢fg@s pi o badyilbd aahdact

LRSS PLOCERNIELOTe oL kel T Romeet oG al Y

plpe conductor 7a and the pipe contact connection 13
being electrically insulated from the drilling pipe
body 12. As can be seen in particular in Figure 4, the
pipe conductor 7a is fixed to the pipe inner side 14.
For this purpose, a longitudinal groove 15 for the pipe
conductor 7a is provided on the pipe inner side 14. In

- this case, the groove 15 is dovetailed. In principle,

however, any other groove shape is also possible. The
groove 15 runsg parallel to the centre axis of the
drilling pipe 10. The depth of the groove 15 is in this
case greater than the outer diameter of the pipe
coniductor 7a. The pipe conductor 7a is held in the
groove 15 via an insulation 16. In addition to its
fixing function, the insulation 16 also has an
electrically insulating function. In addition to the
insulation 16, the pipe conductor 7a has a conductor
insulation 17 which extends over the entire length of
the pipe conductor 7a. As can further be seen in
Figure 4, an electrical insulating layer 18 is vapour-

deposited over the entire surface of the pipe inner
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connection 13 provided on the pipe pipe body 12, the
20 pi pe conductor 7a and the pipe contact connection
13 being electrically insulated fromthe drilling
pi pe body 12. As can be seerpin particular in Figure
4, the pipe conductor 7a is fixed to the pipe inner
s¢tde 124 afdralhoscpuepeseheaglronget Udi aall ghosvéheSpipe
f h p 25 S i dgd 0 e
| Sonaig-BEPDa”® R THIL R cihs P1RVEY 280 4 pESLELESover
deletentiye $ﬁr5@¢ﬁc¢§lﬁhe EMMQv%WHGEUEﬂQﬂFkﬁ gr oove
shape is al so possible. The groove 15 runs paralle
to the centre axis of the drilling pipe 10, The depth
ofN¢ hB1BRoGPBLES L) SOmRechiion3d L dse I@ff%‘é]tde*?dt%ntpﬁeend‘
osi@e Hiranet eaceflphefptbﬁ pﬁpéddﬁﬁObf7&heThelﬂllﬁﬁg pipe
conductor ,7a is_held.in the
EEL b5 s SaeF adifr 7BRe: sTPOUE g hat ofn each
tth@se nsmeat c@nraﬁpam@mg1 apige @d:remcrt cabhyeictsonatihgis
| [ 0 e [

I pe %%%%ugﬁb?gggﬁ %@d% é%ﬁ Sggbr@§#%§£ atpoﬁ 17 g§%¥cﬁ2'

TERdI Lo ] hiS eRPEr SPECAFLR LY tdRE Piied dhglevor The

7;@1pé\8c@@aa£@r &Bﬁﬁe@eléﬁeml Ns EEgdﬁ_Qcﬁmf@Beﬁth%t_Lr gealign
over the

|ns ting la er v ur - deposit
Hed Beg Prge i e T o 1Gr S8V 4y, ahge Dipe
zﬂemt&mWe¢snm®etg®moyE 15 andahbhed dheapi pesutandungt eting

% Thectnsuldgti pg '%&%htl%ée apgL ! & OVlersHjhh@m ring
entire surtface o ? pe 1 nner 4 % %
it aethiigdnnéet |n&ﬁﬁe13fir§mprm| @é@s@nq heaeqdiasi délas an

faﬁulélacgréav@f 2t heopi %eerplucgoééleoﬁr LLLER9o8LPENg the
In this case, it goes without saying that In eaCh

éﬁ@@aoﬁ@nEBFFe§ﬁ8ﬁﬁFﬁ i pe’ cohabbiforimédti oma3apgular

proviete? At i dofikepaddstihnt bike dhelfhogopi pRebpdpelZontfct

‘%gﬂhéét gh is not specifically described below. The
pipe COMtAtt Connection 13 is of circunferentia

design and has the formof a contact ring. Moreover,

te- c a n [ 1 g on,an -
g, thog T SeT R o The Ty oot e’ To, rpghis

iSRS AR .%ga%i 25 e c%lli-”%c%% RYd3h BRCB| BBEj Eront
rmtcear ied, MateBy im@nthe afisEe@OVen 2doh@ras henpuprpsse: of to

oc%rrrprgeaééencg ég]%he drilling pipe 10.
A pin 22, on which an external thread 23 ig provided,
is located at both pipe ends of the drilling pipe 10. A
step 24, which merges at its end with the pipe outer
side 25, is located between the pin 22 having the
external thread 23. A circumferential seal 26, which in
this case is an O ring, is located at the transition
between the step 24 and the external thread 23. In
place of the seal 26 or in addition to said seal, an

annular seal can also be arranged on the step 24.

Figure 3 and the detailed illustration shown in
Figure 6 illustrate part of a bush 11. The busgh 11 has
a bush body 27 made from an electrically conductive

material. An electrical bush conductor 7b is passed
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pi pe contact connection 13. In this case, the annul ar
groove 21 is deeper than the height of the pipe

contact connection 13. 20 Moreover, the pipe contact
connection 13 is in this <ase spring-loaded in the
direction away fromthe front face 19, nanmely in the
dilreetdlonthewdndd thedbugh ahdt ds beomwonmeet eal: t bhehend,

dlfcbl]!aé rPLPE: 19 2BtA eh852§§aeggwg'tuggogﬁdg><5%fnfag bush

hread 23 1s provided, IS
d?OIFtF\%C‘EJHICFCPIng%WS.LO 2R stegep4, whi chlmes gesisat not

léﬁéé&@hd&lhytb@l@é@ﬁa@@&erTh§|Qﬁsﬁ5coh§uE96§t$Q and the
en t in 22 having the 30 external thread 23, A

AR Peh e Pal o ERst APt P SLRFEGRLLY & aRudated

riirmgn tlise |locsih écb@y 2he transition between the step

24 and the external thread 23. In place of the sea

26 or in addition to said seal, an annular seal can

Ak beshr congodtor tHe 5% epfizdd 36 Rhgurlush ahdnéheside

de ai lged- | |t'h‘i%”%h'r$65§hov‘ﬁ | Tondd S En by | lcg}ofbg}\;eat%o is
part of a bush he bush 11 has a bush

|¥Hifév¥‘??ﬁn% “ehl%cli’w%am}eﬁoﬁa@%t?%eofnﬁh@rbaﬁ hady 27.

altect gireakebush kasduticr sdhel Sie@ﬂsﬁﬁdas the t@f&bkg@ 15.
Eﬁgxpu h bo% 27 and i S %pnnected at .th end

be
precise at Bofh FhaRVor *the’ Buth Bigd> Bﬁ?h centre

@MﬂSHQfc@Mmebm$bn$128Thevehluétrhtsonsdnes not show the

%Eﬁﬁifﬂ%ﬁ&“@hé'ﬁ&éﬁr@$ﬁgucggf PgSESCQQQ ?Eo7gpgngroove

t he contact connecfions 28 aré e rica
iSfsul e f rAgEUIRE IS haB8dyn RO VRe bﬁs hshmmql oy a

Horddtoed tl@lsil{l%.dtkllbi'lh |n@%&t§i§g%or%? Fag tgggegﬁrlcal
uUr i tudj na roove i's r ovi

ﬁﬁgggﬁgﬁjﬁhngﬁ §Fde> 29 Vﬁ80853ﬂ38889t9¢ omhéhe bush

gmmre 8@dkas2® hearshnmendeshegn mipe hengé@ov%dé 14 said

s th ral to_the ce

aX|s of The §n§%9%%fn; aﬁgﬁus Fation does Ade s ‘V/busn
craduci&r tMat t he bush conductor 7b is cast into the
groove ‘

As can be seen in particular in Figure 6, the bush
contact connection 28 1s provided on a front-side
shoulder 32. The shoulder 32 1is located between the
internal thread 33 and the bush inner side 29. The bush
contact connection 28 is of circumferential design and
is arranged on ‘an insulating ring 20 resting on the
shoulder 32. The insulating ring 20 corresponds in
terms of type and design to the insulating ring 20
provided on the drilling pipe 10, i.e. has an annular
groove 21 for the purpose of accommodating the bush
contact comnnection 28, in which case the annular groove
21 is deeper than the height of the bush contact
connection 28. Moreover, the bush contact connection 28
is spring-loaded in the direction away from the
shoulder 32. The spring-lcading can be designed with
respect to the contact connections 13, 28 such that one
or a plurality of springs, for example small helical

compression springs, act on the respective underside of
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15 30 via an insulation and noreover is sheathed by a
conductor insulation. Furthernore, an electrica
insulating |ayer 31 is vapour- deposited on the bush

i nner side 29 and on the pipe iiner side 14, said
electrical insulating layer 31 al so covering the bush
2the opouicaor Zbnnésttan. bEustbarmarpar eprihgr tbngues can

810110 oty RRLBRLSORER O 0 oYL AE e
| BRG] SONGHEs (T 281 eeinaipier #2dng3 RxdR Bask or

I ANekasdgle 29. cHbe B@ﬁﬁg §8§E§Ele098996htwar&§yl@o&ﬁtlng
C|rcunferent|al design and _ is arranged on

i TRIADH | AGRENRG 6P r BTPERYEN ]??iéon%hGEFde?C%‘?al TREntAct
| e et it dvgn ramd) ueorittes paelstrirval et it ttepoanthde .
design to the insulating ring 20 30 provided on the
drilling pipe 10, i. e. has an annular groove 21 for
the poiposesef accormpaniengnt hel bashl Géntisct located on

GAENeSh+ OR g@ontnf%éca4c%%e dife ont d?rg‘?veThglohis,er

deeper than the I ght of the bus connecti on
ng%r%r% th% Jafa%t%%n%EWE%n‘ﬁB@t iBhezBadsthgead 33

Hd nghd aaded dutdhesidid exdi on away fromthe shoul der
32. The spring-loading can be designed with respect

to the contact connections 13, 28 such that one or a
pihe aflriylofg spipags]10f andetamiles sifal s hééscalibed above
- [ a r | unde e

; E§ﬁ§hHES§§%nB§§F1cg%ﬁeggiég rthercﬁ%reggspfﬂ(ill bush
OG- TBe pPovi Bedionat hEwpeBpéet i sRexant gad  data

ol X ion N8y s SRR NG 4 ORBBESIFRY1 | RAAMRCT Pl € RPI Bhis
i nwards and/or_, outwards, i.t .then belggbf055|ble for

Samr dPYepR S ndSs SPFRRY (BhghBs t bt ey BREY -

twhel Act valpednatacttheodretliiany aptbeatselitte 12 and the

I ogtac b d n th g Gase
gqgﬁn#éﬁif 99 sébﬁg§5%ﬂgﬁékﬁéedp © lﬁe meaf?%the
fcapelugtast %, hevlbiﬁh oy e s Thee opiee qmcﬂm@mrs ate and

3hd s heaat edohghnespst h@ld NteL nal,ef hr ead, 3%&1% ﬁ&ﬁ\@act

bush outer side 36. The drilling pipes 10 an
PPRRECHODS bad oBe 28n THR] uﬁ?é%r-%fﬁ At aHe1hi fe the
doremations mMéraddebusths the advantage that the drill

column 3 and thus the two poles can be extended as
desired since screwing a drilling pipe 10 to a bush 11
provides the electrical coﬁnection via the contact
connections 13, 28 on the one hand and via the material
of the drilling pipe body 12 and of the bush body 27 on
the other hand.

Energy is supplied to and data tapped off from the
conductor 7 via a slipring collector {(not illustrated),
which is provided on the first drilling pipe 10. The
slipring collector is connected to the pipe conductor
7a and insulated from the drilling pipe body 12. The
slipring collector in turn is connected to the
evaluation device 8, while the drill column body forms
the connection to earth.
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15 conductors 7b result in a two-pole energy and data
transm ssion systemvia the drill colum 3. In this
case, one pole is forned by the drill colum body,
whi ch conprises the drillihgtPipe bodies 12 and the
bush bodies 27, while the other pole is fornmed by the
2Pigendudt of 1 ustwhi e cenpsicbesathe pppettahductears ofa a
: b c u So/h, a as,;the
g%ﬁh]éjé?ﬁ n?a tIb?? gﬂg %%91% ebcé g?éﬁhégc?rlﬁéngg%éﬁgor ?a'
i FRRnPLBA ROFPERFEPThAS tife We thirdegdetdr Fhp pipe
CohHER 3igadithdget-henbwenpeles saahabe €xhendedn@®113%ing
desired_sinc sqremH%&{a drllllngﬁpbﬁe 10 to_a bush 1
pt YV EHed 7t hé 18l SCHHEH "o &Y W the’ coRFacta™Ple,
copoeet ropsn]3wh28hoantheesnelbandiandl vhauflheion of the
[ e dridlin I pe;.body: d e, b
o 2508t ERe” gt St Bt 95aly bafn hilen
arlde dge® thppecenf ther ampheinpondusidsr ¥4vigada the pipe
SEbRELEEoFOF L EELOEa 6ROt FhibkUSLHBLED) o FIWRRERL Snsulating
provided on the first drilling pipe 10. The slipring
cbRYeEt fF 1§ PBAWEEEEdOPothReiprpeccoHEbEt §HTE5C aCandhe
i?_ﬁplé _atcﬁﬁic'ﬁfcfﬂbﬁ hegadrahéi nigs pippe reedy132. ccﬁﬂﬁed with an
) ring.c ector in turn_is connect to_the
ARG Pethiys cng Rghied vine THTTTLEh: LRR B8Ey (br mow
t drer Cammecbighneesear’ hlow-iB8icH gur ec8tihbustsr atks @ipe
S I C.paLtial . vj.e rilling. pi ayLng
tﬁ%ﬁﬁ% t%r pzacéﬁd &‘glteo\rli aﬁﬁQﬁ eééprlfﬂpgekgoc%n _ uc%grgébps tow
FPRLEF YRGS hoHGEd Foerhe i5 pe  finver P3FEéng4 Bvegugihethe
edit 181 5T fAgRe Ve adud Nsd| athlenNgpbobid¥eiold 7 op¥ition or
kﬂsulatlng | ayer 57 Haé be, for exanple, _epoxy resin,
e SnsurBS ol GLEFRGRP | nSHPERFoRMO! | RS pi pabodiment
cohbust et ed inomigheepBpeifpigpeidil Jandy wwide who chavihg a
h [ Lnner, side ' .
A0S oL LB b S Ut S AEE 1 PEre desion
ipSukhei dysty Lhy&evigy sthe othibudasn usd | eeidiecioor efb.

sthid aEn9dct heonkk PEi SQHJYEL Phe 7arandihg PipLeiabhya the
oated_with an electrlcallg nonconductive material
:%H% pond to the above-described

%glé|qﬁﬁent1ally corre
embodiments when the pipe conductor 7a or the bush
conductor 7b is in each case guided in a longitudinal
groove 15, 30, in which case it is necessary to ensure
that the respective contact connection is electrically
insulated from the drilling body 10 or the bush 11. In
the case of a tubular design, the pipe conductor 7a and
the bush conductor 7b can have a collar at the end in

order to produce a line contact in a simple manner.
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surface roughness. A lowfriction coating of the pipe
conductor 7a in the interior contributes to a | ow fl ow
15 resistance when there is a fl ow passing through the
drilling pipe 10 during the Jgroeducti on operation or
during the flushing operation. The enbodi nent
illustrated in Figure Bitgdnta ad@ilnsi:ng pi pe 10 having a

t ubul ar pi pe conductor 7a can correspond to the design
20 of the bush 11 having the tubul ar bush conductor

7o, el tbMmadeironhket i 5p5 af drhél depluinng (Bl péorodeep
adh the nbushglh e§§§iﬂii§§| ‘1619@ r&ﬁgpnfdlbp ®e from an

ahove- descrlbed enpodi ment s when the pi pe conductor
PLEREEHAbIEL SRR 7h - ST Hach Ghse g&RdEd i Rne
eleamngitaull Nadp@Scondayeod 5780, bebnyhbabseéasenirbuyh the

ure the res ectlv ,conta .
gﬁ@ %nfglgge ecyr |(t%§ﬁl y thenstJJI r keoly ?]ﬁe%a) being
didrindaizedody d0pbpet henbash QanEQtlphe(tatepnbVéded at

il ahadesi gfhetamwﬁ ‘iﬁg}é t}9<5d (3p¢ the b&?@ pipe

conductor 7b _can have e end in 30 ord
P Ehide 478 neaE@ntté‘cﬁ PAPE s?%%cmm%meatlp@ (13)
Raiend elalorichiilrilihsagapege £26n ftHe ad‘iﬁ'l'l':.ng pipe
I %é% forhdee mellé havkg% r|II|n g duct
o‘*}’({ radEP T Nr 528 ] et i Fry© Sndlidh yEonductor
n(ﬂtaér il , faxedletst thre plg:leeGMnaxalszpiepe m)nﬁua:zta@r 11(17&)1at
jﬁﬁﬁ 1 pi_pe (12 t
plpe ggﬁ'uctor ggnb g nné@%édago 28%¥5e céet gﬁpe
EOMBLBN ('2[83)) biﬂopréﬁé ad oondhendiare timener i sidag(14)
RifP e HROM-1(012)ng b %[?)12?21;(1 conductor (7a) and the

pi pe contact connection being el ectrically
insulated fromthe drilling pipe body (12),
Qharacnaﬂnzaﬂgiplp@ahctbedmhgetmonﬂymﬂ@rl (éRxrbSterized

14 t hat
ishoria HIE B s ottt o hnd oy than
@@deﬁame¥@%)0fstManxmm @mn@hetgrpé7amneﬁnﬁckn(&ﬁ;t
9&éﬂ@%dﬂﬂﬂ||fﬁepkﬁ. boganéﬁgaor (71 14d gagtpgjgé Fhe

according’to laim1, c aracterlzed in that th
§FONE dridov & 1157 iSgriedian (H&d -20 the diameter of

t he pi pe conductor (7a) , and in that,
3. bPrilling pipe according to one of the preceding
claims, characterized in that the pipe conductor (7a)

is sheathed by a conductor insulation.

4, Drilling pipe according to one of the preceding
claims, characterized in that an electrical insulating
layer (18) is applied, in particular vapour-deposited,
over the entire surface of the pipe inner side (14),
and in that, preferably, the insulating layer (18)

covers the pipe conductor (7a).

5. Drilling pipe (10) for a drill column (3) for deep
wells, having a drilling pipe body (12) made from an
electrically conductive material, at least one
electrical pipe conductor (7a) being provided, the pipe

conductor (7a) being connected to a pipe contact



10

15

20

25

30

35

preferably, the pipe conductor (7a) is cast into the
groove (15) via an insulation (16). 3. Drilling pipe
according to one of the preceding 25 clains,
characterized in that the piyse conductor (7a) is

sheat hed by a conductor insulation. 4. Drilling pipe
asmoret: e 0 (e ogproheded eaedi oge «ral men  the drilling

%a;s@c;@gye@lw thy 2l o Ay ! g&@;@ CAlnd S At 1(99)3%na the
is applie
BRI - gEdsiated, coméﬁtm@ ent1dke sdrsfiqee oﬁlteﬁéraucgély

e side (1fddom anghén t&@illi?ﬁ@“@%% t Beay
i nsul ating, | ayer I§)18% covers the pipe conductorf(%ﬁ?

Fharageriz B3y fbiea Hi“P | EBPEHATEE)
fotaﬂ:mlamej | $.n hanaag @h@lr llﬂdﬂpengcﬁnﬂacbaa‘y (1) mmalepassed
rLom a ect.ri conductive erial, at
r}éc\"ﬁ?cgf"lg? cgﬁgﬁc y(7 be| n%}'cﬁ)?ms/i'1 gﬁs the
tdneﬂplqzmg popdubicdly (7)) ,bean@ donrndwtted poebephpry, the
S S e RSO 008, R 12

(e arﬂfﬁ%laplhé 2o nAGEERaT thsyrmedi ngxpansion

el Ficatly insulated fromthe drilling pipe body
(12), 5 characterized in that the pipe conductor (7a)

is tubular, in that the pipe conductor (7a) is passed
tér oudghrihkimdy | pipagapicpediady t{d2flaid/ Br sheathsetrheed

| h
411439 000 2048 (3l 170, R 58000l
ey esdehli aldne t Heredineed i néapmt hetrhﬁal %&fp%nsﬁ@ﬁerlal

n.Q—tHl &rﬁlggégyg pi pe according to Caimb5,
Ccharacteri zed in that the pipe conductor (7a) and the

drilling pipe 15 body (12) are produced fromthe sane
mat er imtill el endbley f nepbstieal. 7toDridldng 3)i pear 6,
cordi.ng to aimb or 6, . characterize e
plq'lpaera}:cotn UASE (Fh) 1800 BanneRtRa t6° F%lécg?l i 7a5‘
Fipamdrohd (4Q) tha dridhéspveipandioly f Gre-fint &i ngheswe
@{H_},Qgr BrdXidd ﬂﬂg@)lnpaqu@é:_rcor ding to one of Clains 5

8. Drilling pipe according to one of Claims 5 to 7,
characterized in that a gap of 0.5 cm to 2.5 cm,
preferably of 1.5 cm, 1is provided between the pipe
conductor (7a) and the drilling pipe body (12), and in
that, preferably, the gap is filled with a casting

compound, in particular with epoxy resin.

9. Drilling pipe according to one of the preceding
claims, characterized 1in that the ©pipe contact
connection (13} is provided on the end-side front face
(19) of the drilling pipe body (12).

10. Drilling pipe according to one of the preceding
claims, characterized in that the pipe contact
connection (13) is of circumferential design, and in
that, preferably, the pipe contact connection (13) is

arranged on an insulating ring (20) resting on the
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- (429) of Whhéhdrla-‘i I

characterized in that a gap of 0.5 cmto 2.5 cm 25
preferably of 1.5 cm is provided between the pipe
conductor (7a) and the drilling pipe body (12), and in
that, preferably, the gap i s1didled with a casting
conpound, in particular wth epoxy resin. 30 9.

Erdht ndagiepe{ Az or dndg iro bhetof ﬂure;l'm:reqeﬂéf@rably, an

AR CRRERSLeNAed i AL AdE BLOENEOT 8k scing  zins
Er*ge pfp@mb@@y e(lP@)tlcssnamrnmla | fay the

p% PErBEEOTSH ngp&@mﬂﬁ@a@inéh%l{g eﬁ@?é”%or@ﬂ.@éﬂm connection
C aracterlzed in th t he pl pe contact connectj on

(1837 i sagd cwcm e%$a|analé§|a§n IEPRIE n (2patls deeper
mlﬁ@rﬂ%mei@mp@ﬂetm@r@mé eomnest | @hridd)ids (13) .
arranged on an insulating ring (20) resting on the -
16 front face (19), and in that, further preferably,
anl . arber B igg opige( Zac)c¢ssd:iamg)vitd>edorh¢1 tife tmsulpaeiceding

réfﬁhTézo)cﬁgyéy% %omfﬂééﬂaﬁhbc Tﬁ 'abontact

for t ur pose o accomm ating the pipe ‘contact
W‘FWS H?s) lsan%lprhnghé@a‘@% ARn Wt igrddre {1fFhe

| $1 FeePein é@é EBSmh%HQ“fﬁHhﬂrﬁédépﬁl§pnéﬁ§yor in that
connect(ijeﬁ &) u% Drilli n e according to on f
P ISR E‘H%F% er 28 SSh fhat H‘F%Vﬁepfg on
Cﬂﬁﬁ@ipéOc@:ﬁ)ttﬁl@t:W@ﬁheéd&)oms Epring-1oaded in
particular in the direction away fromthe front face
(19) and/or in that outwardly protrudi ng contact
tlohgudar ak bing oviged arcordiandi pe come acf comepregrding

(B imd> 12cnBXhbtbpY-0EPe 36COr diag 10 gne Ofielbe  one
preceding clainms, characterized in that at |east one

C’T’%W%‘?’éﬁ"ﬁ?%@l s88R 1| dSpIRRA R nithéheedissi Bt Phethe
b im ( 222 obft hﬁedﬁlﬂlllllﬁ@gplpﬁ_@>ebmbd3( 12)2) anghd nifhahad a

3§04 3¢ (B Renehniy 255 AntPel e Thotn “pipe

tcna:ristrtltamd@et\l\eéh t ke sttéq@ (24)n antk2)he gmad/¢22)at13the

havi n%ﬂgﬁob g%eﬁﬂ%ﬂléhf%% érom an gclq%orﬁr/ﬁ:a(lsﬁy 25

conductive material, at | east one electrical bush .
13. Bush (11) for a drill column (3} for deep wells,

having a bush body (27) made from an electrically
conductive material, at least one electrical bush
conductor (7b} being passed through the bush body (27),
the bush conductor (7b) being connected to a bush
contact connection (28) provided at one end on the bush
body (27), and the bush conductor (7b) and the bush
contact connection (28) being electrically imnsulated
from the bush body (27), characterized in that the bush
conductor (7b) _ds fixed to the bush inner side (29},
and in that a longitudinal groove (30) for at least one
bush conductor (7b) 1is provided on the bush inner side
(29} of the bush body (27).

14. Bush according to Claim 13, characterized in that
the depth of the groove (30) 1is greater than the

diameter of the bush conductor.



10

15

20

25

30

35

conductor (7b) being passed through the bush body
(27), the bush conductor (7b) being connected to a
bush contact connection (28) provided at one end on
the bush body (27), and theibush conductor (7b) and

t he bush 30 contact connection (28) being electrically
insulated fromthe bush body (27), characterized in

8l tBechUSILCSPRMEL Ao (ks fL¥edci0ule DUy 14,
i nner side, ( QSH and in that a longitudinal groove
(B03rEeFcHE2P@adtt dHEt bBe SvshuErdYHDr | §7p) ovisderhst

OfntHecheS§robBRer (Sbfeyidoah29hs@iathgnbush body (27).
14. Bush according to Claim 13, characterized in that

the depth of the groove (30) is greater than the
dianmetBusbf tledrdihgcontctone - o7 dbailysis to 15,

' i ther ai 13 and 14 .
3%%%%% g??%%%gingﬁha?£?ﬁt Eggh g& gucF&PdP?EPris(gggt 18
i reatied gpvoveceB@ycivdn dmsuhstiami on. 5 16. Bush
according to one of Clainms 13 to 15, <characterized in
that the bush conductor (7b) is sheathed by a
cohduc?dth i n8GFREFSRY 10-9L7. OBRish Occ FFER-HRF t1® onkoof 16,

@mT&t_ﬂ@riifed&in ?g??@?taﬁ{i éle_écig&ribaqt ﬂsﬁf@iﬁécqlayer
[ atin er i s applijed, in particular

v pour}aeggggﬁgﬁ? o%grP32ﬁ§é§%??eV§E? 56éeﬁ?s%ﬁ%dbu§wer
iHmerentihes sudfacet bfit thepbebhr dhhgr shdei nanbatinnghat,
I co S 1 nd r (7b)..1
g%ﬁ??%J_i¥br¥§Edfi|iIbﬁﬁhﬁl%%§8¥03%g2e6%ﬁ§5%,§he bush
RRAMF DU body (27) nmade froman electrically
conductive material, at |east one electrical bush 20

duct or (gbi bei ng passed. through the bush body
((:l%r;),%%% tish EBHdL?ct%YlJ(#bFOBEI“ﬁg (Gdnniedt egeed yells,
Bustingort ablishonbedyi 002 28)madeVi fiesh atarone1e8drehally
t{%ﬁog}@% Jbody. 6%17 and_t he, bush conduct or {:7% nd
the bush = contac %%%hed??onlfiﬁ b&i'fig 8?88 Fit ﬁﬁlybUSh
iRty 2678 drrite passedodyreagh, thhabashebbdgd (2A) ,
il HhenbusBnateReYCt QFnf 7bheisSqt U AL+ 4 that Jthe o
bush conductor
contact connection (28) provided at one end on the bush
body (27), and the bush conductor (7b) and the bush
contact connection (28) being electrically insulated
from the bush body (27), characterized in that the bush
conductor (7b) is tubular, in that the bush conductor
(7Tb) is passed through the bush body (27) and/or
sheaths the bush body (27), and in that, preferably,
the bush conductor (7b) and the bush body (27) have
essentially the same linear thermal expansion
behaviour.

192. Bush according to Claim 18, characterized in that
the bush conductor (7b) and the bush body (27) are

produced from the same material, preferably from steel.

20. Bush according to Claim 18 or 19, characterized in
that the bush conductor (7b) is connected to the bush

body (27) in a cohesive and/or force-fitting manner.
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(7b) is passed through the bush body (27) and/or
sheat hs the bush body (27), and in that, preferably,

t he bush conductor (7b) and the bush body (27) have 30
essentially the sane |inear 1hermal expansion

behavi our. 19. Bush according to O aim 18,
characterized in that the bush conductor (7b) and the

bysh n(2 I pr.aduc tegjal,
p?gfeggg¥y f%%ﬁ?g§%§1 5%9 Bﬁgﬁ accor ng to %?aln? 820
orhapaceeniacter izedthat thatgame Bush Corducttsr @Er715) cm,
'ﬁr@?@?&ﬁi?d 69 thhes Rysh 1@°d¥r632&eﬁn Be GOS8 MEhe bush

and/ or fortce-f |tt|ng manne - 21. Bush accordin

t §PBRECEPT O s 389t $hep, bu%lﬂarbé’&Yeri(%%H i #Ochatna that,

OgBe Pérfbbycm:he Zap c:wm f:m:eécenabuy af cisbiam ddpound,
provi ded. bet we conductor (7b) and the

bﬁ%hp%58§c?%9¥ Wﬁhg ?Ro%ﬁafe Preferably, the gap is

filled with a castlng compound, in particular with

eggxy %&éfﬁ - a0 li%% acGording tesone-of; fd ai4s {3 t@l
aracteri in that the bush cont act
c@hﬁé@@?%ﬁlFQQ)lPsH&ﬁﬁthﬁiQ#ﬁ% £PBRECE| genarsGreer (28)

(82) ptevihedbush ai RRehtSkdge ( 29bu1d3r Bush a@@Otﬂén%ush
tp one Of@%j?%gf 13 to 22, 15 characterized in that
n

t he"phisht connect i on (28) is of circunferentia
design and in that the bush contact connection (28)

zarf ”Qi?szg%cg%dﬁ%“' %#”goné' NG e 2Q)y L& | O’Eot hea,

s ouI according to one o
1GhavaoBerigedr ant dhated-han bl aanbaabl apngﬁéév@nu s(28

pLoVvigted diR cuhFRreRsubat | 88s14A9 (B, iWhi €Rats e push
froman elastic nmaterial, for the purpose of

R atGRG S Bus h28 toritSacRTERR %@t i%h 28)nsyd@ting
I Fididpat2 b heraspiharogr ooy esRSulddy (s2deeper than the

hei ght of the bush contact connection (28). 25. Bush
according to one of Clainms 13 to 24, characterized in
that tBeshusheceomtbdany cdmnectnen ©Z8) Grims 13 to 23,

SPEA PG L ORHELS | InPRELLCW AT AL T GHESELT 08 B¥BY ided in
the insulating ring (20}, which is made from an elastic
material, for the purpose of accommodating the bush
contact connection (28), and in that the annular groove
(21) is deeper than the height of the bush contact

connection (28).

25. Bush according to one of Claims 13 to 24,
characterized in that the bush contact connection (28)
is spring-loaded in particular in the direction away
from the shoulder (32) and/or in that outwardly
protruding contact tongues are provided on the bush

contact connection (28).

26. Bush according to one of Claims 13 to 25,
characterized in that at least one circumferential seal
{35) is provided on the outer front face (34} of the
bush body (27).
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15

20

fromthe shoul der (32) and/or in that outwardly
protrudi ng contact tongues are provided on the bush
contact connection (28). 35 26. Bush according to one

of Cainms 13 to 25, characteyized in that at | east

one circunferential seal (35) is provided on the

ORIT er mrnhl faméu@&A) of) théorbu@he@odywiﬁﬂé -h&9ing a

ey PR E8E JF o na P g e e
b%s(lﬁ}Z}Tadéaiﬁionfla@melmtr&kemle?la‘ﬁa@ﬁl and a
?ﬂhf%iiy OEfb%ﬂBﬁéé1@i1haﬁhﬁgngu%%éﬁx%é§1é37x2ﬁﬁd%ade

froman el ectrically conductive material,_having, a
| E5Q1 e &ryqqqrﬂ@‘%lﬂe F?@)ﬂuéééb'ﬁdl’ﬁﬁt?ﬁl%%e &?a‘f%ﬂﬂ at
pregetli @@edcm"ﬂslﬂ@ p&péea(s:to )Onﬁc@cblﬁ@:r.lﬁgl_):oa(kﬁ?:&’ dbfg the
o_one.of - rece one electri ol_e
b RESaTBg BB S e E| LTRSS LR
dro | bnagofOtpeperbodidéng( t2piasd the bashtbaalagl@Zbﬁlng

I

orerhe 5p Fhe ?%?W S DA A R

fRERE t ﬁ@dlcﬁﬁ | (18| uFd bédde abdshs lmdﬂaquedm t hi gnd h&he

détl':ér CQiél@ﬂrb@dy 0B d, b8 erabied t N8, Pidte aAHACt one
gnnectl? % aﬂd t he bugh coggact conn Ctl%ﬂ

("2%‘} UHEPhg aés edRand SlPShgeqadddn TR 2 Shffert TOoMe the

defiii ng:cmme ( Todyandnhei bushrr@hbedar eisntawethe drill

?Cgflﬁljﬁl b%%ygl ecgéd?}gl tﬁro%q%elﬂﬂ%g r e%%l tst%1 Zég contact

colunn ccor charac
teennectiopriligicorndcttie, Whkkh o tiasdul a@@aef:t@ml (28)
tihei ge i | haggRkRe %9@/ (z2) | sggomnechged toyhhe  the

pI pe conductor (72 s provided on the first drilling
'\k@g pipe iO) and the bush (11} are screwed

together, an electrical connection results.

28. Drill column according to Claim 27, characterized
in that a slipring collector, which is insulated from
the drilling pipe bedy (12) and is connected to the
pipe conductor (7), is provided on the first drilling

pipe (10).




