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- 1 Measuring device and drilling apparatus for deep
well's The present invention relates to a measurlng.f
device as claimed in the precharacterizing clause o

[ il [ aimed in
laim1l and 5 a drilling apparatus as c _
gl aim16. EP 0 102 672 Bl has disclosed a neasuring

' ction to .g.pipe colum for deep . 7
\?\g}ﬁlleg %%Ig\rﬂgnéa%gfﬁ%eela %t A Illl?goﬁeP&Fé&uﬁe_ﬁgar degpumel s
for measuri ng 10 rel evant data, the neasuring device

' ' : lying electrical energy via
o0 AN LA PP LRS! 6 et derice
ngﬁgF‘Fﬁesiri ntle® Brecharzatesighagscandses odl il M Ogpng

4 ialrathRvVest i ;ans¢,OuMng to the
;Esgﬁgg#é%?rg @Fﬁgt?g'%%agggﬁﬁgad%9fggagpogﬁded_at t he
end of the drill colum, with the known measuring
i G HOLy Gmeast eflas datis aiele J foLded; b %%v_j@ for
rebatect 9 hhg sail region_  surroundi ng the measurin
head at the end dfPthe §PLMmn deifurirer t wedlaot having an
POseFbrécalily t hpeknowd ”ma&ﬁmkﬂggZOUQﬁ%'c%JEJ'ﬁ%%g&&ing
MRy adt dah@aabaye the Jotiom of the  borehole. One™ '~
obj ect of the present 1nhvention 7§ ¢ B8vBFoplesia
iEddUT Y 1o d&viccé Tasad| apmedoin wike phechaRet €618hAY The
2 cdatiseg of @daida 1. Jct}gv@ppé/enesrgj{lonedgrgge%%%ﬁsl into

chigved by the characterizing feature aim 1. .
%8%%?&ﬁ?nci%+%?a he2fdastir ARgVaRYiveoc shebeopiotiodedos 1
dinveshl gesiomd. poortingn tihe dehbl %@3i$hm1%% of . the
&%@%nggb device can be arran%ed di rectl’y adjacen &8
the bit unit, Vith thS FESul £ot hike modRdr &f valhees dri
CE R -t aRERh ﬁhﬂnkﬁmwmomgesuoﬂngh@dwyaguéﬁgyTﬁgaFHred
- alaran geak Nbeof r s S8l %ﬁhbhy.ﬁoefla'{%as 3 the SOL TS regson

driH. string is also easily possible. : .

%gggng F &%Vt m%ﬁﬁ%ﬁl@%ehﬁ@@sat!m@edemdxbfsth? drill
sapphined Wt hisel aotrigadsiener oy owi achhe i) ;%Oﬁg}r}?ing
hayt he dmnner, the - .2 data transfer or,3|8
t?gnsfer t aKes ﬁfé%%a??ﬁﬁ?tﬁ@tan€§§ﬂﬁlﬁ?qnhnuﬂpmcnfhEhe
S8FeHEéS-In this case, an

Cne object of the present invention is to develop a

measuring device as claimed in the precharacterizing
clause of claim 1.

The abovementioned obhject is achieved by the
characterizing features of claim 1.

In principle, the measuring device can be provided at
any desired point in the drill string. The meaéuring
device can be arranged directly adjacent to the bit
unit, with the result that measured values can be taken
from the bottom of the borehole. The arrangement of a
plurality of measuring devices in one drill string is
also easily possible. In order to measure relevant
data, the measuring device is supplied with electrical

energy via the drill column. ITn the same manner, the
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eval uation device is provided at the surface, the
nmeasuring device being electrically coupled to the
eval uation device. In this case, the electrica
coupling is used firstly for £he data transfer or

signal transfer fromthe neasuring device to the
suf?hte 5&@%&%?é%%oﬁﬂ@?aél§6aﬁéf@§edﬁkﬂstmbaﬁﬁammuﬂ the

ofme:a)smrmhgcoamme tO Tme measwhiRg d@M' C@hbés &se, an
@f 8958 hggérn% for aceﬁgyegatln t hus

T gt hof Vi dtdl P¥Q nat urﬁbt% I freer  the

fdrleawron@e pevsidl eoémgr teldat hiecd Mtyegradgd dd the the

drd<d1.69 U@ or edrild 15.8tring or to pe connected
to parts o thgegqﬁll stirrllng,}Sl the oﬁ%rnggﬂ%s §%¥%ﬁrrlcal

coiiit ks B Bees of irsglandéor Theescdave transfer or
Cmrlﬁﬁlonﬁr§ﬁ§ﬂéﬂ pE£bRT abhy hrggssaillnbma ;’i thfead

such hat th housi n correspon s to a
??%naﬁ AflofSrrafly2@ ?ﬁehﬁﬂﬁﬁ@@nﬁpruﬁhEshﬂansfer

tWﬁrﬁﬂnﬂmolmpmhmam&snay have an associ at ed
transfornmer, in particular a voltage transforner,

whi ch converts the neasur ed signals recorded by t he
medur MRgSuiings uddv idmt hilse somtettled 36tergah$sing for

Wc@bnﬂ%ﬁa{'\ﬁ\ﬁﬁg a Qh!‘jf ertq'm fr EgB%Q@élf Erglo;n I%lge:m Ilf’lldé_a’ldual

electrlcal energy suppl |e COrrec
by UtHet A dit o i QedenvbFabviet , to hee epabaabilen for it

de\a Cbe nmyrtalgsetee desi gned swehit hag: Lhe TEASUAR d gritz
Si s are _derived fromthe energy consunption o

tﬁe neé%urlng TS Beperiii TR oh Phetlpprréali string,
t eenBusiadimg s t scasw haveecatpbisabitt Wfh BASYELNGnds .
| Rgler U for, ose_;of . yecordi vari ous

da?% P%Q% s CgEQSCFE%gg pritetist e BFF@gFagﬁa ke  an
meRSGraRenttIHRIbroestal Yeat thet hods ican der msathndd to a

wbueh @ase &l ca0escWMibRopbingayiengthat a
correspondi ngly robust design is provided in terms of

the conditions in the borehole. Mreover, the
iﬁUEWﬁnnﬂtﬂnnﬁmnmmgténeErwﬁﬁnﬁeaaurp@goeeqq@@zHay Bave

an associated transformer, in particular a voltage
transformer, which converts the measured signals
recorded by the measuring unit such that the converted
signals, which may have a different frequency from the
electrical energy supplied, are correctly identified by
the evaluaticon device. Moreover, the evaluation device
may also be designed such that the measured signals are
derived from the energy consumption of the measuring
unit.

Depending on the application, the measuring unit can
have a plurality of measuring instruments for the
purpose cf recording variocus data. In this case, in
principle all of the known measurement and/or analysis
methods can be used, in which case it goes without
saying that a correspondingly robust design is provided
in terms of the conditions in the borehole. Moreover,

the individual measuring instruments may be of modular
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design, with the result that, if necessary, one type

of nmeasuring instrunment can be replaced by another . -
type of nmeasuring instrument if the neasuring device

is used for a different applgcation. 5 In principle

It is possible for the sensors of the neasuring unit

t Sa95e Frovi Held Bhet heswolit stidet pnifheechensing, ometbype of

tH%dﬂﬁ%&ﬁgt{ﬁ%tf$ﬁéﬁ@a§¥ﬁegevééﬁfécgﬁeb%ngéggPﬁg gype of

the nedi um which fl ows past the housin
oG 111 dPGEF RSN pr olt%cih?hénﬁmnmgdamteamh used

| fopara il Berdrite QIS i@ measur ed val ue pi ckups,
however, a possible solution is to provide the sensors

ina flowpath within the housing. In order to guide
t A8 npdiomipAderit nvest bgatibbe pair t heesessOssrof Jfherne
12emRRsUHNY Lt,  at, least an lectrically, operated
pur?p i's p??o?/il‘lg{: tvaﬁ b% %Sroggﬁﬁéjgt ey iths e?ﬁﬁ E@eﬂoa/v the
t §OUEd e déliEh n@h@nlrtesullrt tthat coheexteasiutrads values are

f av@eabl Brdrhefnhet QP QWi e [ Y {Qper;at ed,
way .val ve gdjgzént toJ$%E %%%%%rpﬁékun%% iFPBHRg on
t\gg& it 4 ol ‘?Hn%détfoﬁﬁﬁﬂ‘es@?@aft@@ﬁurllﬁg unit and

neoessar*iy;c@lahertnent@en&dﬂﬁ? ayaul Iﬁ%a§@§é& Yz 18! Sepié‘fél.?ps,
0 conpecti on, W
SR ssc Pt T M SOPRELPI 8 51 i des e sensors
ptBvicdef hev| @@ﬁh oﬂetlflthheamdeu@ran_;E VBﬂleﬁdef\ frid 1@ de
cenae 0SSi Iar

gleld (MPSIA &AM {cﬁ%r : %atpléf? $ Sk, %ﬁl éars of the .

prevent .t he punp Senso
a%%%FB§F99aPPé6ve@t @ﬂQﬁftQPQHﬁﬁQQQNmWﬂ“me&mﬁﬂ&ted pump

fiswppathdea e UM Cadhhecs8al 8, +WhiEh oS £ oy to the
aln reasons, no neasurenent

an for_cer
|ﬁ? % £?olgﬁjﬁe %%rFﬁéﬁ Gﬁptﬁﬁ@rnd”heﬁﬁu@@“@rable “then
i A endedvider each @ﬂectﬂﬁ@&ﬂﬂ@hgdﬁ@@aﬂéd\N%ddldéyE valve
I AEeR k t ake neasured values
dract B, PR inPOSRL IS LD e ACthosdinre che
SR ruu“ﬁ’tert h@ﬂ?ﬂl@@@l@per ati crredemsaary,sh@ﬁther into

peté ool 41 Nepasd do Leke sarpl@s. ol e ediym in

the region of the bottom of the
pur pose, the neasuring device has an electrically, in

par t¢euhact ébeckiohy dhaukbeakhve sepebatieduRRCKer pol8 b1 e
solution is to provide at least one filter and/or
valves. A filter connected upstréam makes it possible
to largely prevent the pump and/or the sensors from
being adversely affected. Owing to upstream valves, the
flow path to the pump can be sealed, which is important
if, for certain reasons,. no measurement is intended to
be carried out and no medium is intended to reach the

measuring device.

While the invention makes it pessible to take measured
values during drilling, in principle it is also
possible to interrupt the drilling operation for a
short period of time and to take samples of the medium
in the region of the bottom of the borehole. For this’
purpose, the measuring device has an electrically, in
particular electrohydraulically, Operated packer. The
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. . i vi di ng
- 4 packer is provided for the purpose of divi

t he gnnular space into a section above the packer and

a section beneath the packer. In .this case, the two
sections are virtually sealed oFTd IB thedlpﬁgrLgSSan

st h a e rotru e beyon

o#ﬁ%§$ £p?ﬁ$r3§%érg§§gn Fhe BOudHPE dividing  the
i NS F caRacExt ento HthetmpnhmbnMestﬁée pdd&r and a

acker agaihst e of the rehoIe In
grder lfﬁagéalevépatg%$t5ﬂ¢*é Iseal't'ng gﬁﬁct?%ﬁe'th%he two
patieritRg ®rea plistaaldy ofseeé@kier oségment s, thdi chsdrted

I&mﬁt atheabhykeveldar ans: Lbe 4@t pLEARE t%e usin
|nsert%§ sta?e In order to agﬁ usaong once hgo g

packer i WY bedi ot §hdﬁ£ﬁ?nqt |%@%@Cé§3ﬁ@ﬁq(3 to  an

t bo d. :
i mr@rlrgrpif:tctmqtcl rextatt on ofi tBeeborehake iy fslgggt%l ng the

tandstill,
par#%%?&é ctoatEe e e fhabe bRl Rerratommyn okder
%@%oﬁévgéb@@llEdseahlnbefuppeioﬁld@h@fphﬁ%er has
p&Ck%lqulf@t an glread, 10, 20 dlagé}ngglttsl esrﬂ\ﬁdﬁé{llje tffs least

ker. In or

reln%erh%yquﬁ %gl%%?aﬁnéﬁééﬁﬂaﬂﬂlanbpemathd inserted
IBhﬁweant supply device is provided above the packer,

by neans of which a layer of lubricant is applied to

t he upper side of the packer segnents in the 25

wilfihde ader sttat etaket he pambeehzega@n&meor g@e@rirygs been

thdra

oErrorsia e ¥ Bl (0 ¥ eneit JAlE cetreatation
| 8y el endPFSdBHE ynud- aOwingi hg |ta¢erfaqm|mm5ammmud is

retnseiti atfdddia packen ohat ag th?pQﬁHﬁ%d%%thelf are

t of the pacKer
;Pﬁ §%ﬁﬁg%ﬁ£nusﬁzﬁ rpud coﬁéﬁdéﬁﬁﬁl@ﬂQxﬁﬁ¢@m©fdephelted
patk erhemypresul eldEorofhltsmée@g@ntegttheTl:ljj%:?;dt glead to
th u to be, desi gne olo
pgggfggélg?éfhé%g%NJeln%%ﬁEe %e%&%t???%?%acﬁ@rqnﬁer to
t eI EREr i sst Brebbémt hewrpatkeparti dullias: COnéextically

theerk téoWuBREeRLAY Qﬁqﬁhﬁzhﬂyéigg &Qt%r%%%dn%as%xhﬂg the
qgaéﬁer, by means of which a layer of 1lubricant is
applied to the upper side of the packer segments in the
withdrawn state of the packer segments or when the
packer segments are being withdrawn. The layer of
lubricant in this case acts firstly as a protective

layer and secondly as a sliding layer, which favors

- reinsertion of the packer into the housing.

If, ir the withdrawn state of the packer, the borehole
mud sinks in the upper part, considerable loading of
the packer may result. For this reason, the invention
provides for the pump to be designed to lower the level
of the annular space beneath the packer in the
withdrawn state of the packer. In this context, the
inflow opening of the housing into the measuring device
is in this case provided beneath the packer, while the

cutflow opening in the housing is located above the
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is in this case provided beneath the packer, while the
outfl ow opening in the housing is | ocated above the -
5 packer. Oning to the various drive Possibilities, a
possible solution is to provPde an electrically

og&;q&gg control 5 unit for the purpose of driving the
f dictiomal units, as necessary. The control unit, if
necessary, is driven at the surface via the

eval: [ Vi C Ln which the measured values are
d¥§%#§§eg$_g%g%ugFééogﬁd oesBBES Rl At §Efer & opossible
WP BT rigyi e dorevide suréheetiscayepeppbkytigeeontrol

f QR iSUPRd Vi e e i device. In .
or der ?§$enggseqﬁ%%%ﬁ%?dapoggﬁﬁgﬂﬁeggﬁ?i YclEfee units,
e78n ST S rentNdf CYpetat i wnbl  falll hecefsahe, is driven

genertdicorsut fecaeasyr k8 deuieethas a-Aner oY St9he 1 (he
Final 'y, 't hi's energy

f emergency power supply.
sgéﬁégrgg ggﬁg%ﬁaﬁégaﬁﬂépﬁéﬁﬁgryeﬁ@é@ﬁ&@@ BRd peocessed.
housi ng. Exenpl ary enbodi nents of the invention wll

bge desehl b w t.h, reference to the drawing, in
20 V\%i c%fa??gurgh%\%ghomg a psrc%ve]ﬁgetq c ¥ et aS@Ffpfe is
cSPHﬁﬁalﬂﬁtﬂ@ﬁﬂéeéqnn%ﬂﬁpkmimmobaera§-gt@FFﬂmQ B88%Ering
adsehesat iTe, vhemepf tLhe i e ril l.ing pipe, .
figure 3 shows, a schenagg%HS%égﬁ%fg%g? Sf gig%3ﬁ§g§5rlng
fTgur 84 Sitdwsta ERBs§VEdtt iYhaPreraiwi otaparfeudtsa of the

dgenheéragopi pehef mgusari nghews iaddelal |60 M f
?i urel g sl’?ows aédﬂeétaﬁglfe%@%%wfor

of .a_drill.i I pe, 35 , (
o%naegﬁéﬁ%npgbdggg%rSRBREl -sdhidifdtlie phlirifaengirew oftore
al®dr? | reagarpepeleanbshthay beenigedeirdthat RodsPHgh,
and - 6 figure 8 shows a schematic view of a

a

neasur ngydevice as clainmed in the invention. Figure
1% scii@hadidgntust pat i orthof dngeintliiong will be

- described below with reference to the drawing, in
which: |

figure 1 shows a schematic view of a drill column

introduced into a borehole,

figure 2 shows a schematic view of the pipe end of a
drilling pipe,

figure 3 shows a schematic view of part of a bush,

figure 4 shows a cross-sectional view of part of a

drilling pipe,

figure 5 shows a detailed view of part of a drilling
pipe,

figure 6 shows a detailed view of a bush,

figure 7 shows a schematic partial view of a drilling

pPipe which has been screwed into a bush, and
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L i11ing
aratus 1. The drilling apparatus 1 has a dril
gegng which is arranged at the surface and a drill
colum 3, which is located in a borehole 4 in the
drilling state. Abit unit 5 Ps-located at the |ower
e ét‘g drill colu 3. Ln the exenplary enbodi ment .
13q|qq'¥3fjst Fat @S ?Teﬁgﬂiemﬁﬁlae\ﬁl@é’ 6T whi Bhapsring device
connect ed tas arlevaddiald amedemiwgB,ohi ch is | ocated
at the surface, 'via a conductor 7, is |ocated _
directly above the bit unit 5. The neasuring device 6
MAKE NS 1 pebsisl @ techetatric maiuseda‘gabhe%fﬂﬁ 1 B9111ing
ioldlal [ c e | uat e i rect via
e ouauaton Gev ae b pc oBERRE i h5E) ek frping
tﬂlegdca‘éewg&%‘ri%%s agrapgege atunibbe cfumfder nahdl ya drill
acoanged dri lbhneh piipes: 302204ang, bléShEEréﬁolg 1) 't 429 the
Phpes 11Q of the type. in cw,estlon_ mai/ ave a I'eng f
up to ]118’gmsbt%atreohg‘gr DIt HieL  Re idt i +PEaBe@oREMLIS: f bower
deeg wdl |tshemgrhhVecaluhengt h 1of Ry e Admb NOUS A0 o 41 ment
et enst 2R ou e 2. and. t he d%t.al I e%fl I Ihust ration feq
shown in figire 4 |%fus??afi§ part of HPEFNI Hisngcpnpec
16° TR @Maluatgom- fepice0 thas waidhi !ianduaagaﬁaogg the
L2urmdest r aman, ebegtetsal by condygtive muerial, =,
Provisjon is now pade for at |'east "one el al .
pflglﬁ% c%ﬁguci"ﬁ?‘t7a5t o Bee 3onpaseetng hrdeghce het dridkéang it
phpes bboitly 120 saédwﬁl a@éééb@@éd p'@fle&%'dg%{“ﬁfneigsobreﬂ}ging
t a e, _end, .to_be preci . s, 10"
3‘”9*3?‘%2 ‘E%ﬂt ‘gé‘fgﬁ RSnEeL8h 1l Yrsrtded o tihe drid Juatgion
FA9eledd§- 12, the pipe conductor 7a and the pipe
contact connection 35 13 being electrically insul ated

[ I pe bod 12. As in shown in particular
T ShRLPE LR, D2 b v Tenad b s
pigpeye nnembserdefla] thohaddliys PLENOSS, ér!iffgl'act%u%gﬁ%s 10
Qeve, ta. for fhe i pe . conductor 7a 1s provided _
the pi'pe i fner: i dgilglil.hirﬁ - PAPS%i slGasy, tthe growee in
BYst idovenalyl ddivd naprlietejti eof h@never ,1@% (rgﬁﬂg%nger’
GHIOWE §H@p@rE§l§h§?d%fa%¥”§'f%E:de%%ogﬁﬁls may have a

arallel to the center axi's of
ength of several thousand meters.

Figure 2 and the detailed illustration shown in figure
4 illustrate part of a drilling pipe 10. The drilling
pipe 10 has a drilling pipe body 12 made from an
electrically conductive material. Provision is now made
for at least one electrical pipe conductor 1a to be
passed through the drilling pipe body 12, said
electrical pipe conductor 7a being connected at the
end, to be precise at both ends, to a pipe contact
connection 13 provided on the drilling pipe body 12,
the pipe conductor 7a and the pipe contact connection
13 being electrically insulated from the pipe pipe body
12.- As in shown in particular in figuré 4, the pipe
conductor 7a is fixed to the pipe inner side 14. For
this purpose, a longitudinal greoove 15 for the pipe
conductor 7a is provided on the pipe inner side 14. In
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drilling pipe 10. The depth of the groove 15 is in

' ' ter of the
this 5 case greater than the outer dianeter .
pi pe conduc?or 7a. The pipe conductor 7a is held in

"the groove 15 by neans of an7 rsul ation 16. In

iti its fixing function, the insulation 1§
g?g%%%gga%%, éﬂg%tgpeagﬁylﬁngusadomgtauheﬁLonihlgr1?c1ple,
addbwéoart oanle cithd msylabi-on siﬁ@?’et Gﬁ g%?go Cg%g.gg%)g&. The

has, tor _insulation 1 ext .
Zﬁ% ent?rgg?gﬁéﬁﬁ oParﬁmie;ip@ocdﬁﬁhcpﬁptﬁa._aglsanpf the
f tthekine shen 10.fThar depdh am @P@cg&b??%eugﬁrlaggp%his
Ve 1844 orjggpo i.ted aqver e en _
Iof t he gglfpezai?/%%ert side afP U al ¥R s afhe the pipe
gryB A and - hukhe heo e coondetber 77a.isThBeld in the

' ! i i ver. the entire . .
SUrtace.of L ph medds) B R s B L a L F e B o Lon to
cgﬁﬁbc i-SATE3 fgnﬁFbQPdedtQﬁltﬂﬂﬁu%aiaozo 3ibdeafsoOnthas an

f @deckTigfaitlhe phpelendnel fhecordd!i &%.95881%9032§5>athe

i [ i thout saying that_in eac ast
22?%52%2%’P%glgfgel%%n?%E? CoRREEtPen 18 hes proviedelictor
atNEgLRtdmas 1of, tweidni kktagdpi @Qe@o%el%ntfﬁ@n%%ﬁgﬁh of
t hhe ipS pROSARBLIHEd I n Y. Jror e ple}t&all bel ow. 29 fieure
i pe_contact connecti on fgyis HF Ty ?ﬁﬁ@ﬁeﬁ??%l g

géy gh Ehﬁ L e Irotuhadfing caneact18 i ng. vMPHEOMEposited
(eep poccontovie CBSBELO0T LS FLAENIRLEE" her i anc
. . . | | :

| R SRR NS 09T GAVEN M ARdlethnomtan giiast | coffuctor
nﬁ@erﬂﬁp,ﬂm&nkﬂtﬂﬂguﬂ&yeﬁrD@V§52$pEQ&eHh%v%&rP%ﬁ%hgétire

' j 13.
a ngnLhg; BLPE cont act,_connecti on i
cggg?g?ﬁgégngﬁ%a?lg%ogeéeflsfged 8per than the height

of the pipe contact connection 13. 35 Mreover, the

e PSP OSUREELIR RS L BrefTBEg erone -
RSt AU el e, T T e

be) cobnetheéd tamdde ﬂtibbé@gdﬂﬂﬁ%dgls§¥é§ﬁpkﬁég 3% each
TOcAted at ERe LR Brbe BngS o TRECH: (Fothecpipe b, 1
/Qozgq%gﬁieg, aphidtineeges abfi theendriv 1 ing heiRlPerody 12,
even if this is not described in any more detail below.
The pipe contact connection 13 is of circumferential
design and has the form of a contact ring. Moreover,
the pipe contact connection 13 is arranged on an
insulating ring 20 resting on the front face 19. The
insulating ring 20, which is made from an elastic
material, has an annular groove 21 for the burpose of
accommodating the pipe contact connection 13. In this
case, the annular groove 21 is deeper than the height
of the pipe contact connection 13.

Moreover, the pipe contact connection 13 is in this
case spring-loaded in the direction away from the front
face 19, namely in the direction toward the bush 11 to
be connected to the drilling pipe 10.
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outer side 25, is located between the pin 22 having

the external thread 23. A circunferential seal 26,

which in this case is an between the step of the

seal 26, seal can also be *08-Fdgure 4 and the 6

show part of a 27 made fromO ring, is |ocated at thg

t rFanBLRi g, 2N amdlehe aextestmainatlhridace £8. 2 Bndkeat-owided,

i M addipt t atfeseadlo & gd NGnqgart, on the.step .
En%ﬁdgbgFﬁgg ?T?ug§$a??8nI%'éang?nnggﬂgggabug Eii?g p%pe
THE buh SEFFhas! o BUSREbIRY 98 etfeciEBcaindy wonldutheyeipe
matwerénal sida EBBCiEingﬁbéggbéﬁggéﬁtQgﬁzgg?zg@g?éﬁﬂgg the
bush , and is ¢ , ,
e L TN BothTEHAS PR ER8 bash1bady ahich in
t Fishcesnt det amwoAneciignsi 281 oewend fat hifel ?tr%‘?%sition
Ifdgal j sty a . e _hush _conduct or an .
fﬁgggﬁgﬁaé%%?a%%éﬂc%%nég igng ﬁgggFgaglggfﬁﬁga%By Instead
i iSul BP&d S9%0m £he BFshin 26dPétjon7. toTheabdskeal, a ring

cordilcten Hlds Hd xad-4iyddhebush i 5 de  29. For

, . 24, “ded on
this purpose, a |longitudinal groove 30 is provi
t he bEsh i nner side 29 of the bush body 27. 25 The

gECo@re 30! hasdt InhesMada%idgril@_%éﬂll%tgitr&P;/%e&g%n%rér figure
oQve 30 runs paralle Q

23{39%§5i%%Pgu§E %1?“*%% #f1u§??a%P5 &&e§“ﬁ%ya396ﬁh body
tRd Mage tiwamthae Mistttodndidor c3hdistcast mam@ricama. An
geQeve ri3Q 1Vigy an d Ald,omand, i.s. (b °¥ﬁ%%§8§a%ﬂg bush
b 30, conductor insulation. Furthernore, an - _
e%gg@?f%%lanﬁnéﬁl§Ppﬁﬁcﬁﬁﬁeﬁﬁ31th$ gagor tdeposipedeise at
ohboht henassh ofi nnefe SiKl&R, by | SRl Sot(f)hebﬁg e I:?Etact
thg Hie%.inner side 14, said insulating [ayer 31 al'so
covering the Bish &Hifductidr A1is 1s not” specifically
illustrated. The bush conductor 7b and the bush contact
connections 28 are electrically insulated from the bush

~body 27,

The bush conductor 7b is fixed to the bush inner side
29. For this purpose, a longitudinal groove 30 is
provided on the bush inner side 29 of the bush body 27.
The groove 30 has the same design as the groove 15.
Moreover, the groove 30 runs parallel to the center
axis of the bush 11. The illustration does not show the
fact that the bush conductor 7b is cast into the groove
30 via an insulation and is moreover sheathed by a
conductor insulation. Furthermore, an electrical
insulating layer 31 1is vapor-deposited onto the bush
inner side 29, as is also the case for the pipe inner
Side 14, said insulating layer 31 also covering the
bush conductor 7b.

As can be seen in particular in figure 6, the bush
contact connection 28 is provided on a front-side
shoulder 32. The shoulder 32 is located between the
internal thread 33 and the bush inner side 29. The bush
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35 As can be seen in particular in figure 6, the bush
contact connection 28 is provided on a front-side
shoul der 32. The shoulder 32 is !ocated_betmeen t he
internal thread 33 and the bu$h - nner side 29. The

contact connection 28 is of circunferentia
des?%%agﬁdcon§e§Fﬁﬁﬁgéﬁaohsaﬁflﬁéﬁpamﬁﬁgentmng@e51gn and

resti rgmemdgde oahaid dens32atThe imsty a@b”%é’éﬂ%gzoon the

f d design to _
EATIERRES 1%y S0 PSMEITEn FRBSar PPl rpepeons in

i eerhas dh anpel aand grieeder21tbortide 1@1@&9@%§n@f ring 20
a%%%@@@@&'@ﬁtﬂﬁékﬁﬁihl %@t%g# Cﬁ_neCtloneﬁ%ﬁtanqﬂﬂylar

| ar groove 21 bein i thesh
3%%%%?@& éBhindchs oﬁur%sewméom@comimeilamahgcom@ctbush

cayrecd d¢ion &ﬁméc@ﬁﬂ n@810 lt‘ﬁ%degnhﬁlgge g}: &%' 0%/1[ béaelng

fro he shoul der 32 spring-
ge§%ﬂ%éﬁn§é sh?%%h%oﬁﬁaéie d@#ﬂécﬁpah@013coﬁ&ectlon

s@cﬁh tl‘ﬁmte@mrprtn@rausnr cag@acttobontﬁﬁawkggsgggltl:svgprmg_
IL1L.Ngs ac on e
i PP AR BB RO SaSC T See FhoRLARBr 2. The
sﬁﬂwqﬂ@ﬁé@mvabeb@rmmm the rergaaaw%ctw@ contact
A Qjﬂge t gngues can I n
C G CiBon28T§%é§ﬂ%#§%u War &F i it SRriags, for

nt 1 nwar
pr|n0|ale OI 1§§ﬁhufqmp@ﬁ§§;@mnSphengﬁrOﬁﬂﬁﬂ&nl the

b@ﬁs@@cﬁhweactu@beQ@ﬂH%ct ggnne§iégﬂf§ggggﬁuse ghgec%lon
tact ,to be nmde
A o UL W

f 868pr84téfvet heobustt bedyn2et ithe ﬁm@(rj sg&&ggs I t(_%g can
rna Lhrea

huh Gt e 6. T R bi GRSt arth pighes case

1¢¢ H§r§é§CrPBéHtlagov%Prlngcom@nguﬂs(Nmam thhéhe pr@grude

cbaguatior shia @@QuaPU3ﬂm99£9@Ct el fgsull cBuse the
two- pol e _ener data 30 transnlsS|on sys em
t%ﬁ?g % A

= ?FFFa of° fi #2dgase, one pole is formed

; t he
by the drill colunn body, which conprises
S ; bodi es 27, while
dih! kiAg pl bogl %r%% %d %Egalbﬁﬁgl 35 1is located on
the other po e i S foirmed §
the outer front face 34 of the bush body 27. The outer
front face 34 is located between the internal thread 33

and the bush outer side 36.

The drilling pipes 10 and bushes 11, as described
above, 1in conjunction with the pipe conductors 7a and
bush conductors 7b result in a two-pole energy and data
transmission system via the drill column 3. In this
case, one pole is formed by the drill column body,
which comprises the drilling pipe bodies 12 and the
bush bodies 27, while the other pole is formed by the
conductor 7, which comprises the pipe conductors 7a and
the bush conductors 7b as well as the contact
connections 13 and 28. The system as claimed in the
invention moreover provides the advantage that the
drill column 3 and thus the two poles can be extended.

a@s desired since, owing to a drilling pipe 10 being
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conductor 7, which conprises the pipe conductors 7a
and 35 the bush conductors 7b as well as the contact
connections 13 and 28. The systemas clained in the
i nventi on noreover provides~th@ advantage that the

' nn 3 and thus the two pol es can be extended .
g;é%%g‘ﬁ?ég % née, gBﬁanqo FFr i Pllleﬁ.@rﬁicﬁé 1ooheengion is
10foxmedwed at otlae bushtitt tdtﬁur;ﬁc&@cir@%%?S%@fﬁ%ﬁS%g'& one

' t act, connectjons , .28, .
L%%@anéhgi g’qtghg%%a?“eaﬁea’il ‘E%e‘[}a‘f‘i SFHélng@lQ@d;bomz 12
arfnd heheukwsipddyd 272 bnon hehet digte hangnd Ener gy i s
supplied to the conductor 7 and data tapped. off from
it .via a slipring collector (not illustrated), which
i SN déd SR ed & Bhel condupitpe 0. afdiedata tapped

sldfff i figomol t egior ai s1¢ppAREt ed10athe RiRe ‘igrl L ¥ edy,
1Q,,/3.and insul ated fromthe drilling pipe body 12 .
ThHEE s*?i bri A LoI9%tt O ithS f1xsh eshmédned nipe he0. The

evialitimon delieet8y i I@oﬁrﬁ%@é&l Itgcejhﬂgmpglggy J Bt or
t ect| r d. .15 ur.e. shows
s?ﬁaeﬁg??caﬁsﬁ}s%t%a foc t%‘ﬁe d gt ngioevikad®s. 1kn The
t Fils Ry t el heabari ndgsdevice t@rhs G:@m’nﬁeiteﬁjtoth@hethe
| avta 1dfatildN U -nG 18, OLnihe (il Idr GO Il 3o 1 BOLDT § 0
case, the neasuring device as an ‘el ectrical §
o%zlﬁatcé’dl%ﬂq f¢ FHAUYUD, with 20 which it is

possi ble to neasure relevant data on the state of the

3 he drilling mud or the rawma_lteria! to be
gg%i“rft?d. #hesh\gg urithg WEUFRREHC| s A ushiratéaye of  the
sBgpsEdngi tdewlactfi cah ehdsgyased tfie: measuring device

aboves deseihiked g cpnd rZ..In | 5. case,, it es
vvibt hﬁst Say) ng tdha?BZﬁi?el%rggsuC}}ljgigfml EerE hgg & the
cgﬁ%ggt t Pon e oFRb8 peRdieng the t heasontiagt device 6

chanecdri orS et8ri281a0d @Fer SXEENSIQRQF eur??E‘d O with
7.neugn if this is.n(it specifically illustrated.” 30

The BasUri hy ESFECE'S Hel BREGHEEr IRARIANF 4datanon the
whF@het hé frbasuoichy whiet AQ laned tﬂrngtcheifrl f&[@:f%%}q?t%gial
UL S .ar , e g/%mhfunctlona_unl S w ||

egdy;l Eieng%ti%%%r%o@rrg et gllu? SN TRELRBUSI A 4T Hdsls ncase
supplied with electrieal energy via the above-described
conductor 7. In this case, it goes without saying that
the measuring device 6 has a contact connection
corresponding to the contact connections 13, 28 and an
extension of the conductor 7, even if this 1is not

specifically illustrated.

The measuring device 6 has an outer housing 41, in
wiich the measuring unit 40 and further functional
units are accommodated, which functional units will be
explained in more detail below. The housing 41 has in
each case screw connections 42, 43 a2t its two ends for
connection to the drill string and the bit unit 5. The
screw connections 42, 43 correspond to those of +the
bush 11. However, reference will be made to the fact
that, in principle, it is also possible for other screw

connections to be provided, in particular even those
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each case screw connections 42, 43 at its two ends for
35 connection to the drill string and the bit unit 5.
The screw connections 42, 43 correspond to those of
the bush 11. However, referehte will be nade to the

fagiyithat . in l e i.s alL.so possible for
ot he\;lsé;r ew co%%ec ?gnstPSeBg pr6vPaedY i nipar ifcunarely

event thesk thathaviengeasuiher nilvitdy eadeafi pal hMte!gEated '

I Sirresied ydrfjltégﬂrrgg t the measuring device 6 can
integrated in the dri colum 3. 5 The neasuring

device 6 has a transforner 44 for the _purpose of

CdﬁmermEBguHEﬂlﬂdﬁhf@@n@lq“{ corded via the
nggﬁﬁgln |t§40 for subsengng tran r%%%tﬁ% for the
eval uation deviTE B 1 AG e $uRed aﬁ@mah@esemtd@:hma the
t Feasfuadng Patmtmefz;maswr NQs b & ko FTBYr PAYEE & . the
Pler=alh it r urin |nstrunents or°
recor dlar%o% d]e% {4 vagfl % gjf% LT atheshow the
r éP&Varth are dinemmeprmr i wi iduad 0 nﬁaﬁhwﬁam ?®1%Wm$ of
sﬁ&w&@ragtof 8R4 2 e result that,

T ﬁ%s%ﬁgﬂ%k?%ﬁb a%g TrdRii gy @ wide

necess IS

insF%SMt%% gﬁtﬁherq]@féb(@pﬁar)t@bod1WMt medlum The
i Ehdévidted, mdwesSENsOr $nQk rLh vigl ug

paggyﬁﬁ ar‘gl?{low d%%lﬁ?n the fI%thggtthlt@% Yhih fidular
housi E Wl howd\pdr, Af i secaksary, it is
pB8sFbbéef ot ot he‘erpdas:ler e thevahisa npj chyRs s, 1In

disegpedrout th annul space via outer 20
b sr?n %ﬁ%ﬁoﬁr&ng uslgﬁ?‘? grmoree sensors or the

eni n
eﬁ%%f? %ﬁlV?lBBePéF@dppuﬁpe4©rpy1dpdoimde@@Mﬂﬂaw path 45
swpphies tke AedsyAyUNEr | v .

ring unit 4 span?ﬁe gﬁo ﬁ%&éﬁ@ Ahoygver, it is
gﬁ#rl g5 ﬁﬁ;ﬂé?pe Sfedthal V@eQﬁﬁltech7 vizgdwiengpatkhpastto be
chereeined wayutved v | Sns ovirted Aaheve, t h u g
Whdn Ay s i 41 argler, o di ve %i t he ned?ﬂi13%ger W outer
sary,

investigation, Tf nec into the annul ar space
or else via the drill colum 3. For this purpose,

coansshonding out 1| 620: 90803055 LR PLNNES, by 15
%)éyvd. \%ﬁ bguu%htsggpép_gs @@@né@ﬁ@dnmpsmdeamnﬁretshegat1on
Penpths. mémswelng Wit 5Q0i Svia the flow path 45. ap
electrically operated valve unit 47 having at least one
two-way valve is provided above the measuring unit 49
in order to divert the medium under investigation, if
necessary, into the annular Space or else via the driil
column 3. For this purpcse, corresponding outflow
openings 48 are provided in the housing 41. In this
case, at least one filter 49 and a valve unit 50 are
connected upstream of the pump 46. The valve unit 50 4s

used for sealing inflow openings 51 provided in the
housing 41.

Furthermore, an electrohydraulic ‘packer 52 is provided.
The packer 52 has a plurality of packer segments, which
are not illustrated in any more detail. In the inserted
state of the packer 52, which is illustrated in figure
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used for sealing inflow openings 51 provided in the
housing 41. 35 Furthernore, an el ectrohydraulic packer

52 is provided. The packer 52 has a plurality of

packer segnments, which are Aaat-illustrated in any

nore detail. In the inserted state of the packer 52,
WirchtR8 PREHSET Aesmheink of | afur deasl2 pagtibh@ypackariap one
Se@FHS atTheaghcpart isal | yg 0895&%‘@1 rc1@51gﬂgz:lhesruch-rht%at

packer. 52 is overall|l designed suc

withdFBfin Wethog 2w %‘ﬁ‘ﬁi%sltthéjléfﬂrﬂﬂsartéga@@nwlﬁto FrRCE

uﬁm&m»&ﬁd apbemﬁ%ﬁﬁaﬁ%fﬁ?ﬂetnpbgﬁtQﬁﬂfefﬁx?ggfﬁk%%%%s at
hstantj seal s, 0 ese_sections
a ove a[b 3f ss%ar%bf’ aﬁp%ﬁpp‘?%}ctdé\ﬂsce Figrectly

WRIbSHY € stlmesepaf:heramﬂ yisgaa ldyercait | g’@pp;ﬁnﬁeb@cbh%3
4h nment g in t

gtggtgg hSII%e Lfg Dr | %%lﬁt géﬁ%}éfggdev g€c53° ar}ul?éflgﬁélﬂ:atté’d the

18PBR&ct Fi-dal 19£ oithel spambehanseabidnyts The nebdaniicaldnawn

opebaked THII i g8AL coMPPLY Fiprﬁﬁﬁbrlg%npgéﬁggic%péEated

| ed.to_the packer 52 I
SOLBSEEICORH 6 pRLREr Beghenteahte. by Wadtmraenlly
16pEuntker nbnleri & et rr@a,wlyﬂg idevheerbrip1 d§r hing G888 cally

PR Skl L B e S

_neceuyshey. wMbnebhier packegossgmehhsutrsays ngg tiathdFewn

20 abovenentioned functional units do not necessarily
need to be arranged in the sequence illustrated. As
| BAHTA’TMPRe, opBFaficesuSE nohalavEasurd nin delvi secéséshas a

rmbnﬁﬁble@nﬂU“SMQEgﬁtHQHNfN&“%h@IEﬂHQ@HEHE %%%c%h%%al
However, it ignecessar to take

b ect
lgn%te? ‘ga%%e‘?n%g%ﬂ%’—’? otat e beEveeitine | ovver
|anOM/open|ngs 51 and the upper outfl ow openi ngs 48

to,l t.he | evel of
R Rt tar h i o8t narat Fackei"®S vi khe

the annular space TDeneath
tHO PR UEngd fBreblenal ausitsngoseoti orcenhiehly need
fis meet Berbhgugpahh t o s a ifﬁ%’l%‘té}?enﬁxgglong as

drill colum
%Fﬂég%%gﬁt ﬁdlvyte]twgﬂ%@%grlf% device 6 is not called

into question, other arrangements can aiso be selected.
However, it is necessary to take care that the packer
22 1is located between the lower inflow openings 51 and
the wupper outflow openings 48 in order to make it
possible to 1lower the level of the annular space
beneath the withdrawn packer 52 via the pump 46.

Moreover, a string section, which forms the flow path
45 and has a through-opening which communicates with
the drill column 3 or the opening therein and the bit
unit 5, is located in the housing 41. Moreover, the
cutflow openings 48 and the inflow openings 51
communicate with the string section forming the flow
path 45. 1In this case, a nonreturn valve 56, which
closes the through-opening, is located at the end of
the string section. Said nonreturn valve 56 has an
electric drive (not illustrated).
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unit 5 is located in the housing 41. Moreover, the

out fl ow openi ngs 48 and the inflow openings 51 35

comuni cate with the string section formng the flow

path 45. In this case, a nonrggtwn val ve 56, which

cl oses the through-opening, is located at the end of

t R sepfaglsdctilonistSaitd aroni et providbde t96 d1&sSw aBhat the
Eﬂﬁﬁﬂiﬁfﬁ&ﬁlV@uﬁ@%ﬁohghu§hg éﬁd%f thésfﬁﬁgﬂﬂﬁgﬁi.gﬁgﬁce 6

illustration. is_provided t ow t Rat
f (et i SﬁﬁFtEﬁFﬁéldf ¢ gRizRir tAg tdevi teo 6 abave-described

e|peﬂas,cabm%c}mgaeéglealté@tkb?ai\rf]\g?é%yesgﬁéﬁg gﬁﬁ as far
ectrical e
Pgar 5 a\émltng %?Hﬁl tni4 49rort1"lene‘3‘é’é ¥ebl umditt 541 are

arenaonoet nedatdatexadwah@ngei vh t Bhehe wMala4atddNgevice 8
deyGe 1P o possible. Instead of the above-described

enbo nent in which the 10 drill string is open in
t he hou5|ng 41 of the neasuring device 6, d isin

&, evice
pirieisRlce of s6,00884pL eaL oL 158y éﬁﬁﬁéész'{ﬁ&%%% YR58 ch® the

assage pi pe section
e?jttﬁeﬁ gﬁ rﬂﬁ’?% Jg%g%p%‘? Jeflls’@lfl%tt1’1‘®1|i1%111<9§n‘6JI1ttafthlaedlmelalsurlng

colewiweand, atit he ot har wnchdpitde hish oé’é‘iflﬁow fa the

th assed throuygh correspon
nﬁr ourlmlﬁ:I ﬁgﬁgl g gnotcf n"eNE p‘?od?%%‘sﬁ%opr}é@t ﬁﬁ@tlon,
mEd s}G?M nlgB uﬂ@mnactédr eamalesrsm: mmaolseﬁdzl Br tdlise cg@eone
t (Xe)V r al rea
rrggldu%o?\gh%: ?ilzré}r e out put l{cg aaé d‘rel?EFI @i‘ ‘%/n n%ot%rthe bit
elM8eti mt-o Thse mathiimris paeen ma@mde’slpm@ghngcmawepondlng

penso e st.Lisn
?ﬁ?gwg@ams'?'he m%cje}aﬁ%ﬁ rrlrg%gh? trElFl(l:)isglnbsd{et gﬂneasu edlso
Ra=§t gis% of'©358LRE Y untPn f9e ﬁ@@éﬁ@%é purposes. In

camsnm ytpoi orprtoosi st g@aﬁngeafzﬁae{ehdfbk' :ﬂa%t | %—gfeady

b Late e eva _
gaepsnenabaaeaal des TRl (D evalustion
dPF | [Eitvg aif]ét‘? htige iadentlisi esbade hoBt aelraspandiing valve
sanpti RGiich adson30:hppediat eclryllQLossc‘f:Pir?g FQr rter%:_}ulred in
PLLPOSE, | n t he

The invention makes it possible to measure the state of

the medium in the borehole continucusly prior to,

- during and after drilling. The data can be evaluated

immediately in the evaluation device 8. Hydrological
changes, for example, during drilling are thus
identified without delay and sampling is also
immediately possible. For this vpurpose, in  the
embodiment illustrated the nonreturn valve 56 closes
off the drilling pipe at the bottom while the packer 52
is being withdrawn. The puﬁp 46 then conveys the
medium, once the outflow openings 48 have been closed

by means of the valve unit 47, through the drill string
to the surface.
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enbodi nment illustrated the nonreturn val ve 56 cl oses
off the drilling pipe at the bottomwhile the packer
52 is being withdrawn. The punp 46 then conveys the
medi um once the outflom1opén%ﬁg§ 48 have been cl osed
35 by neans of the valve unit 47, through the dril
string to the surface.patddt &pdand.clains: 1. A
nmeasuri ng device (6) for connection to a drill colum
ggg for deep wells, having an electrically 5 operated

sur i hgmgaistur(iag) dericeasé)i dgrr d@MAMiRA® a drill
rel@tihmg t he ck e i1ling mud and/or the raw
rraterilgllg tg3Le %{)ft')ai %%%LI,; t‘ﬂg(ellrrséasu AN Yedce ed6frtrically
bRy HesH gritep Fwrinqippingitng (dPéct focalmenangyhgvi 2el B&ant

drddda cobuani r t !
ISR ALED (e AP ROATE, o
that" an-outef "hdfsity CRERIBEdL héhrearas i devieei ¢6) (6)
h&sing ate$basedotteri I’B‘dpp&yﬁ@l%niéhgadtﬁflj)cﬂnder?é#ay?a\?%ae the

ong-out f 1, eni.ng (48).is provided, and int
hgﬁggﬁb_%§¥§8ﬁag3§cﬁ£ c %ﬁe§?£8n52%n%ﬁ%¥tRﬁ)%ﬁ@ssﬂﬁiace
15 i gAat othhe airill collum (8)) Andfrddtedizea in
dewage D) Th ur,i i,ce as claiyed in .

claim 1, %‘ﬁg?%cgg}].g?gg_i‘ﬁq?h%? (I HeTHT Y ciRTiee (o)
(6F 'HAY aft 26 cdssocPat ednédaruaticorimevi5e) (8hd at least
acnanged: fllow hepestihface.g)and i he_pmasuri
dﬁ%h%ﬁn_6)(j Eﬁectéigalﬂy cou%f%gf?%&fhgﬁgvéﬁuggggh the
device (°8)" 12’ B2 RELEUr FRENAEVEEBSagtclidismddd rembe for
oFcnhecti®npr écedihg cial s, «dlmact erijzednlinothatng pit

tagagggrggq_(44), in particular a voltage transformer
is provided for the purpose of converting neasured
signals for subsequent transm ssion to the eval uation
devi ceTh8) mRGQH N Al Lhe gval uat.i on, devi ce (8)

i 5, desjgned 3 auchg?hat the néggufg'%ﬁ%ﬁuﬂ%9zﬂ%}alm' 1
derTVved Froffthe ™ ehe? gy tBBnSwAstiTmonf dehecaredsir hag  an
u®$$0¢4®ted4.gﬁaiunmxaﬂwrubﬁka@ce(@g cggkgg chn ane ., .
ofuthg-epreggqi ng clgiome, characterized in that the
Measuring - a € measuring device (6) is
electrically coupled to the evaluation device (8).

r

3. The measuring device as claimed in one of the
preceding claims, characterized in that a transformer
(44), in particular a voltage transformer, is provided
for the purpose of converting measured signals for
subsequent transmission to the evaluation device {8)
and/or in that the evaluation device (8) is designed
such that the measured signals are derived from the

energy consumption cof the measuring unit (40).

4. The measuring device as claimed in one of the
preceding claims, characterized in that the measuring
unit (40), if necessary, has a plurality of in
particular modular measuring instruments for the
purpose of recording various data.
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35 unit (40), if necessary, has a plurality of in

particul ar nodul ar neasuring instrunments for the

pur pose of recording various data. - 15 5. The

measuring device as claimed iP one of the preceding

c#alns characteri,zed in that the neasured value

p ckupgfﬁ? {158 SPEAQGr | AGVERPt ®80)Chr BNl r det ednei nod  the

f bowcpdtimd 48]l awintshi nchdreadossi Rad( 4d)  +n3+6. tHQZ measured
ng

d h
TERUE gy SRvLpeoe LB, one ol R precea T TETCS

elncar Fdai yasper @tfed wiunar( 48)e nbhshndg s(£pnpected in
terms O flowto the neasuring unit (40), is provided

10 in order to supply the nmedi um under investigation

t 8- th@kﬁﬁa§8ﬁﬁﬁgluﬁltd?ﬂg§e 7asThelareeslir iing dawi C8f  the

apréd:@dj@@ | 81808s 0f dh&adieacedlng ;¢ ?Q[E okt olgast one

racter|ﬁ1d in that an electrlcally

LMY RRASH i PUBP dért @l diivieth Pheconpditmd in
Unelems | mvestigat icon tHd mesessany, Jiit0 t4®), anQULAL, i qeg
s?gc%r efh%odré‘.}ﬂ ]?fl %[Zm 8. . The neasuri ng ‘devi cé as

ai i'h one of° R 5 SMeibtfng %ﬁrﬁﬁveStlgatlon to
chike aee@siizéagi nntthat(489 .1 east one filter (49) and/ or
val ves (50) are connected upstream of the punp (46).

9. The neasuring device as clained in one of the 25
p?'eced]?}ﬂﬁ CPeRFL 1 ehardectierd z&s | wlehaedanin  one of the

qﬁmdéd{i:ﬁlj yzlammssat %ﬂarla&t@%ﬁtiédﬂ a5 eheet 58“&%8‘& %a_uy
pravi ded. 10 he measuri ng dev

acker
%ﬁﬁﬁé %3 oﬁ”Pﬁel%ﬂ?{ﬁ%é@&ﬂnd@ﬂ%ﬁdﬁ¥ fo divert the
@hahacﬂeruz@drlnlmha$ti@@tpaﬁker1&52heha§sarplurghhby the

UnRACker s500EDE Sy NAEM gt oLeast, partially overlap

one anot her at [east state.
The nmeasuring device as clained in one of the

m.eceding Gl dBrifNakact ekl Z%QLDI an: in
part| cul ar electrﬁggll oper at ed el%?ﬁ%gntl%uppﬁi of the

FAAEEEB) & Brovi ?%FGFHéeﬁurﬁ%séh@ﬂ appl Yiergta one

filter (49) and/or valves (50) are connected upstream
of the pump (46).

9. The measuring device as claimed in one of the
preceding claims, characterized in that an electrically
operated, in particular electrohydraulic packer (52) is

provided.

10. The measuring device as claimed in one of the
preceding claims, characterized in that the packer (52)
has a plurality of packer segments, which at least
partially overlap one another at least in the inserted
state.

11. The measuring device as claimed in one of the
preceding claims, characterized in that an in
particular electrically operated lubricant supply
device (53) is provided for the purpose of applying a
layer of lubricant to the upper side of the packer in
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| ayer of |ubricant to the upper side of the packer in
- {6 the withdrawn state of the packer or when the
packer is being withdrawn. 12. The nmeasuring device
as clainmed in one of the FTéé%d]n?IC|alng}ated

cter in that ap electrically o _
ggﬁ%?o l%%%ngﬂ4§t?5ep?ngH%dp?SFGFh@rpwgﬁﬁséheopacker is
didsding vhehdxmati onal units, as necessary. 13. The
measuring device as clainmed in one of the 10
precedi ng cl ai ms, characterized in that an energy
stlore B5) Tﬁes?lsybllfé@igdedthceha-shomﬂla;igler@lin wn%mef the
MeasiHd ' S [ j e: L precedin
cl ai mé,d%g;%%:ﬁ?%ze%ﬁ tﬂaftir?zt%&e }rgfff o%vgl‘% oﬁgﬁfzﬁﬁcally
(SETT The Hust hgt ) (R4) phevinteyiseseaidr the purpose
padkeiri(H2ly tard fubetdwid10W-aRani R %@eéls%r rovi ded -
above the packer (52). 15. The neasuring device as
claimed in one of the 20 preceding clains,
characflée zedabnrihgt dewidé n@&se@u?%medv\h%jﬁﬂ one of the
c ' it h, t Irill _col um and has
oo son na s B ted TAT L N8 RO rith Taa59Y antiore
i A\°Phats prevéessl yn aheohresing vallye (56) closing
the through-opening is associated with the 25 string
s§8tiog 16. A drilling apparatus (1) for deep wells,
havi ngTB® dPPFPUELIAMPS)Ce havi nglaimedasin omme of the
neasgednggdeviladms( 6) casretakped=4n pRE QEaEhethe einflow

' ' 30, havi val uati on devic
E’%Séﬁﬁ%‘gﬁ B Engs apoTH RS s Mhtdce ngrpgided Beneath
etet rpeakey c6HbP) ed andt hehe neastifidg deyéeend 6) (447, is

TﬁﬁoﬁiﬁééjQEo@@p@ﬁ@tgégﬁékagé dinclaiml6, 35

characterized in tha t unlt (5) is provided, "and

in that the measuring device (6) is connected with its
| ower EM@ tedderitid WRhhiced) as claimed in one of the

preceding claims, characterized in that a string
section, which communicates with the drill column (3)
and has a through-opening, is provided in the heousing
(41}, and in that, preferably, a nonreturn wvalve (56)
closing the through-opening is associated with the
string section.

16. A drilling apparatus (1) for deep wells, having a
drill column (3), having at least one measuring device
(6) as claimed in one of the preceding claims and
having an evaluation device (8) which is arranged at
the surface and is electrically coupled +to the

measuring device (6).

17. The drilling apparatus as claimed in claim 16,
characterized in that a bit unit (5) is provided, and
in that the measuring device (6) is connected with its
lower end to the bit unit {(5).




