WD 96/ 21772 ' PCT/ NL96/ 00019 Soi |

anal ysi s and sanpling system The invention relates to a bottom
hol e analysis and sanpl1ng System accorarng 1o tne preanmpteof ctharmi:-
Such systens are applied to carry out geotechni cal ground anal yses in
order to deternine the type and 5 properties of grounds for the benefit of-
bui | di ng aW@982177%onstruction activities on |land and of f - i

i nvention relates in partlcul ar to systens in which bottom hol e sanples -
are taken and %Sg echnggi ri rre s _are carried out under the bottom _
and of drill h é?go YSYOR yses require that the

vel ocity with which t he probe or the sanpling tube is pushed into the

soi |, ist as consgma ﬁﬁdtif]ﬁﬁinbkﬂlate? to a bothoh)RbEd &RLLY ﬁé‘?nho the
prior art is provi W a e co es o

ext ensi on tube?’“"?gg Be ATERP a"‘ﬂ’giﬁﬁ F%%&%Phi gf ?i#’fb it and
wher ei n by rot at | Sachisystens sranapplisd ke Gerkryaout gestechriigad a

col utm of subt grbaR@2in&Dydes I VFAEL0LdYa&EwAEne thbetgpc i:k&)es and the

Poverod 11 om g%%ﬁ«rrrge% G lsnges 0E Cené' penenit 68 bERIIAR o pee, "
until it reacheongtruction actdvigieshenpland #nd wffoghere: Bhe havi ng a
decreased dneénteén Rnﬁwlm paptoouIind ¥ Wystelis 1A UWhic Hottda'

in which a pis d ottom end
of the boreﬁol g‘g\@?as tt%g éﬁ? W%E i#?timexbé‘{]%:%he out er
end of the rod°F§r§?GV‘P‘Gfedmder \ﬁ?‘?hbatm%gft Qs'élérhi’:h%‘arﬁ’f% s probe
for the 1oanahﬁpunq& érh analyses! réguire ttiats thecveioeity Sith wiisha -

Cylinder . honEAcERRE d SR kbl 08, Qb o Fnpd Hho, ehe BT k"

sanpling tube 8B F%‘Mﬁ possdble; s dr| ven into the ground under t he
bott om end of the héystien accofaingttélthe y,-e;i-arj;e provildea pressure

on the rod pPLOV h fot i f
not sufficient, klig é;? é‘ﬁ‘e& thmg %’dﬁgn ex‘ﬁ 3%%1(1 H" Ws coup éd to
the drill A& uPKo¥id |’pr?€|1-t1 iagphikandy whiereinocki ng
menbers, V\:bycboaitﬁn Ia/\ﬂmmmef ander:inﬂlng edthba cuiﬂmhﬂ fadaakl vy '

column of subterranean soil is removed by means of the
tubes and the bit until the required depth is reached. a
so-called cable tool is then lowered from the surface by
20 means of the series of extension tuhes, until it reaches a
shoulder of the part of the outer tube having a decreased
diameter. The tool. is provided with a hydraulic cylinder
in which a piston is connected to a rod which extends to
the bottom end of the borehole via a hola in the middle of
25 the drilling bit. The outer end of the rod is provided
with a sgmpling_;ube or thé andlysis probe for the
analysis of the properties of the subterranean soil. Via a
tube fluid is fed under pressure from the surface to the
hydraulic cylinder. When pressure is exerted on the top of
30 the piston, the sampling tube or the analysis probe is
driven into the ground under the bottom end of the
borehole. The actual reactive force for the pressure on
the rod is provided by the wnight of the drill column
which, if not sufficient, is supplemented by an extra
35 weight which is coupled to the drill column at the
surface. The equipment is provided with locking nemhers,
which atter lowering of the tool, can be extended radially
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2 outward into a groove in the outer tube. Wen the rod is pushed
into the ground, the reactlon agal nst the resi stance to penetrat|on S
transmtted via the | ocking . nmenbers to the outer tube. During |owering
and raising, weosémsR hi nged Iock| ng menbers are forcibly hePETNES6R0I9
inward position due to a tension in the hoisting cable, so t hat they
can easily pass through the series of extensi an tubs. After |owering

the tool onto the h o PHl d qhgma e
tension is rermvedg\'g‘gﬁi&nq%ta ﬁg | ngﬁc e ang ?ﬁﬁQT ockin erg's
extend radially Ppushedginta,ther menrp cehe xsagtippcagaingt ‘ght with the
assi stance of integegiscardy ite)penatiation iwtrahsnittsd via ftiee Neeking

| owered correctly R0k Catd S I t f| t he
outer tube. However, TN prac%%c“egﬁg.r orrec?P P.OWEI’I n IS %*[Q'(ﬂ'g
hi ndered due t 05di Haesm hinged ceenbers: are: faEcihly d® MBnber s

from engagi ng the inwagd gosition ahcttérw tesionodn the haitimﬂcdbea, so

W11 nove upvar de.xﬁé% d%*"‘é# t‘%‘ﬁ‘e“ﬁ%fﬁ Fies Wﬁ&%ﬁﬁ#}%q" "?E pgen

ground. Even if thEBub®my , thene
| ocki ng menbers nepake ﬂtﬁmﬁﬂcﬁdoﬁu&uyg&;m@ehh&ogrtmmovﬁheromt er

tube due to dijgp eh&?gdﬁtiﬂ% el bii€ €he " }&:5 pg@%gﬁhﬂﬂfg
3

descri bed abo iS the obje nti 0
provi de a bottm‘l’ﬂ"% under, § Hﬁﬁ‘%l t@ﬂ'vm ‘ﬁ'ﬁ?‘s the

problemis effecti lei:ystamm/ot integrated spirings socthat jevherstthe &oodr di ng

to the invention Rkl & u ect ed
to 30 the exten5| u tggelsuch Ph téf+ﬁ$%}]un er Q mﬁyﬁfsﬁfﬂel n the
outer tube and the SFooYs-Of the puter gﬁg\ﬁ‘r'ar?d‘ practice

hydraulic cyli naerthss pccmnam:d laweringt im om:yvmihderpds&zgd:d adixitl ow the s

conpressed fluid tgnouiads ‘iire%hﬁ‘l‘.ﬁn&hﬁl‘)'ﬁéﬁl\,ﬁnﬁeﬂﬂéff'ﬁéﬁ“ir@ébhﬂeeﬁhé”d
piston 35 are provided wt oni‘rol dev‘%ﬂg %a
conpressed fluid tBFPAYEEs tqﬂcﬁ'@ﬁ Yhe Heol; ’bF‘°Fhé ﬁ“s? vhen prefsyre

substantial | y consisnexértad om shehpistom ¥y the compresséd fiuidhsitbe tobks
i's conpressed. will move upward instead of the rod being pushed downward
' 20 into the ground.'nveh if the tool is positioned properly
on the shouldef, the locking members may be hindered from
engaging the groove in the outer tube due to dirt in the
groove itself, resultinq in the naltunctioning described
above,

28 It is the object of the invention to provide a
bottom hole analysis and sampling system wherein this.
problen is ettectively removed.

To this end the system according to the invention

is characterized in that the pump system is connected to

30 the extension tubes such that fluid under the upward seal
“in the outer tube and the sxtension tubes can be
compressed, and that the hydraulic cylinder is provided at
the top with a passage to allow this compressed fluid to
enter above the piston and wherein the cylinder and piston

35 are provided with a control device which allows the
compressed fluid to ﬁiss tﬁrough at one side of the piston
with a substantially constant flow rate when the fluid in
the extension tubes is compressed.
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3 By these neasures the reactive force fromthe rod S
absorbed internalTy by the outer tube and the extension t ubes, because
the pressure on the piston is exerted by the fluid inside the tubes,

pressi ng u%\a/ard against the . 5 fixed seal. The substantially constant

vel ocity o pi ston and the rod is thereby guarant%@é"&ﬁ%ns of
t he control device, which may sinply he a passage provided with a
netering valve. In any case, no | ocki ng mefrbers are needed, thus

simplifying the constgyc{ﬁm éﬁ&aﬂdcéﬁe ngckggntag?rﬂd ability

of the equipne

t. i'S i.n 0SS
according to is pheorhed Ant °tﬂbt1¥8t'é$°t SBS e #xtension
hydraulic cyli m;,uum@mmﬁsmmm pditoheis exenmm}on t he

P%grgluls!t gncyhh%ﬂg:]f?lﬁ%&q ® B Lubeb e tooI ch | s e thrglcj);?]es
themmde% i‘? &%(ﬂ‘l&'&ﬁ@g;ﬁg &gyﬁptﬁ‘ﬁhe

out si de t ubdﬂ:nnu and tthe irod dsl MMMr brhnm- et thkiee

are equi pped Webat#6! ddwicE 2 Vhich Ra§VsfEpLy IR la Bimsea proviady! i nder
and the outer t afte raul | i'nder been | owered onto
the part of thé"i é‘rf Lﬁg"ﬁav#ﬁg"%e ré'&s&ﬁmﬂe’?ﬂbe % 8% s way
t he piston msapdotmamuwimetmmmme@}mnau cobsidexiably t he
total cros3eseghhfficPhg (tia Qt&lqabtiueyabpv&é hydlypileatil i ¢ 25 cylinder has

then to be larger th he |n &C1858 ection t he

cyl i nder, becagse t heh ; 1nﬁ5§2@ﬁ P?Héggﬁt eﬂ%‘f%?#ﬁ\?oé:g keeps
t he hydr aulic the éywm.. rtot nesrlqnet,hcm &ube itself as There are

Oyl | er aba s hyukkiLEs dpruidas, Sin 6Adchraedsta Ganblenin€]p dhal ALl
fﬁrt her i nprovgm!ﬂpt%\%é% M%“ﬁ'ﬁg bg'h'ﬁ%a'ﬁ orné 1, fEpazate t“'ﬁzﬂ“ in the
enbodi ment 1Sn - Khecauter thbhe ahich hmeﬂoﬂm ﬁﬁmhanéammﬁam@ of

~ converting the aeetaartaié %1muheﬂsbuo¢mﬁm R anobﬁ:smécﬂl ectronic

T el ysi s prigcSRkendidi B tnd! Besh o 1 43 &F%hefnf% P ae i 0
an el ectronic #Bhﬁvy" 1s the hydranlic cylindexr and/eurthe enkex dubeirom t he
probe and the EEGSEthﬁbed with sealing means to provide a seal between
20 the cylinder end the outer tube after the hydraulic
cylinder has been 1owered onto the part of the outside
tube having the decreased dianeter. In this .way the piston
is protected inside the hydreulic cylinder. Naturally, the
total cross section of the outer tube above the hydraulic
25 zcylinder has then to be 1arger than the inside cross
section of the hydraulic cylinder, hecense then the fluid
pressure in the exteneion tubee keeps. the hydraulic
cylinder in the lowest position.

There are ditferent poseibiiitiec tor the

30 construction of the tool’s hydreulic cylinder and the
positioning of the control device._

A further inprovement according to the invention is
the fact that in the embodiment in which the eyotem is
provided with means cepable ot converting the paraneters

- 35 measured by the analysie probe into electronic signals,
the tool is provided with electric batteriee tor supplying
the analysis probe and other measuring inetruments with
energy and with an e1ectronic memory storing the data
obtained during analyeis from the probe and the measuring
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I nstrunents and whi ch nenory can, =after raising the tool by nmeans of
the series of extension tubes, be read out. - In this enbodi ment

it is no | onger necessary to: have an el ectric cable running through the
ext ensi on tubewo9gni®t he teof Such an el ect r| c cabl e |im tParmaLIGeeeks ng
depth of the system |rrpedes the functioni ng o the system and rai ses
mai nt enance costs. Accordi ng*’r’-‘to t he i nvention t he maxi mum wor ki ng depth

i.s no longer limt )‘iéfin" , e mm h n
Pe reached is 10 only eterm nﬁ%e'gﬁ d‘ﬁe cla cﬁﬂ I | i@‘iﬂg Eﬁga&&@ '
Al ternatively, el el ®eans,pf th s‘é :& %1 #HFﬁﬁdt?f‘*the

surface by a drilling flue phi.sa‘nbtylinentt é.l:ehtnq ongernecessaty tte ai d

of coded shock wavigye an electrighf'aﬁ V‘tﬁfo\{&ﬂ"’tﬁﬁ Qﬁiﬁﬁg?@ﬁ vbes
nore detail 15 vmthr'ferencito c}rivmni trati,n er.o
an's ‘ﬁtg' €1 ’(a/’tﬂ‘ﬁ%c ‘CV8§’§ R%ction

enbodi nents of the
of a first enbpthn ot thomntﬂl,hdmd.tdthof!m&ddnimabﬁstheanuhtcm

oot | S0s an analy i rilatd bRfutdifid %““‘Ik‘?‘*ﬂ‘"@ Lo tha” 2ffent jon

| ower part of Fig. the %"B‘H"Phﬁ"mm 48RP ?W%%Fpngyt%%

Figs. 2, 3, 4, 4a ®lectricecable; cthe maxisupcdeptinsthat can bt veached cis

STHTSr T v o, Oty e o bELE Ty ot sl 1
i . | | W

ref erence nunbers. WRQE fe’a’d;’mf’ﬁ a‘"ﬂa—#yd éfmﬁg rT‘P‘i’ﬁ'st

enmbodi ment of the M&rtﬁr@& surfacenb¥nai anilling £18dd Pulsihttng:ase
is provided with W:ganﬁﬂﬂr&tﬁ% theDald 6 sidea Ihec&yﬁsm

conprises an outer tube 1 gﬂﬁﬂ Cl riiﬂdF‘EIth%%r‘gﬁ‘f‘ﬁ %?éag"l x#%ﬁ'd’alat

its bottomend with
central opeH ngitin ceference mmmyimstmttmtdngi ] nhnbes of

Fidd:ustration only wﬂn*ﬂghﬁh§§ ggrtﬁg;gﬂyga§3335|on t ubes 2, t he nunber
-0k uhich 19 deternod By HopL T Q12 o pdliton 0t ogBgee, The
-end, forni.ng a shoum@uﬂiment, shown in the ground, of a soil analysis and
sampling system accqrding to the invention, which in this
20 case comprises an analysis probe.
Fig. 1A shows schematically the lower part of Fig.
1 in the émbodiment comprising a sampling tube.
Figs. 2, 3, 4, 4a and S are vertical cross-sections
of alternative embodiments of the system according to the
25 invention.
In the different embodiments comparable parts are
indicated with the same reference numbers.
As already mentiocned, Fig. 1 shows the first
embodiment of the iystom hccordlng to the invention, which
30 in this case is provided with means for analysing the
bottom hole. The system comprises an outer tube 1 being
circular in cross-section, provided at its bottom end with
a schematjcally indicated drill head 1/ having a central
' opening Which at its top end is fastened to a (in the
35 illustration only very short) series of extension tubes 2,
the number of which is determined by the depth of a hole A
made in the ground. The diameter of a part 3 of the outer
tube 1 is reduced ne@r'its-hottom end, forming a shoulder
4 at the point of transition between the two diameters.



4 at the poi nt of transition between the two di aneters. WO

96/ 21772 PCT/ NL96/ 00019 Thi's
shoul der 4 determ nes thé Towest position of a tool © wWhith is to be

| owered in the extension tube 2 and the outer tube 1 by the hoisting
nmeans 5 to rest-with its bottom edge 7 on the shoul der .4, thus

det er mi ni n&¥Q¥@17B \wor ki ng position of the tool. The tool PETNENEMNL s 5
hydraulic cylinder 8 having a piston 9 whigh is able to nove downwar d
inside the hydraulic cylinder 8 when the - . space 10 above the piston is

DUE hunder %esam shb@lder p'ﬁtﬁhii'nﬂnhﬁ 'ﬂiﬂ\/.'ll.oliﬂifta?ﬁiﬂéighsof'i QLBBltlersgnce
Wi ri ng S e e i wal,l o au | nder
8. At the unde?’i‘?&@ %& ??1?1) é‘lﬁ?%&ngﬁx 2 "‘tﬁ'@:dl ng

axially in rel suter tubenk WMWGMMS to mtchith)oﬂ-tﬂay at its

~and be prlow de ottt idgeoﬂé‘olﬁ:‘hHQYShSulderaﬂ,d eﬁﬁpldb& 12 @ Ng in this
case an ele 0 1€ ro I S
preferably (t%)l F%#?ga &J%’I%W"gn%gfe%%ft%%@%ﬁb 3330 tﬁtrough to
connect a pydraulic eylindercSc-bavi lag p» piaten 9 Hhé rols alile & t op

of the pi ston ﬂovhndohﬁﬁttﬁﬂimnthh: ST _
‘connected via gogabl go 1oLy Ul pBECHOLS D il

' #‘J urt her (not
, shown) el ectron c proce55| ng SRR a se ed part of
its circunferecRd8tPRI is mm Gre‘}!‘#n’eﬁ! @Wﬂﬁ‘!’%lﬂm Fingovi ded
~with sam i tgamiams déaliig: ithe insiae orgl ) ©fa thpchyarayl it eRainder5 part

of the inside hﬁtﬂi{%ﬂ ! e e. 'y hi gh
pressures, ot at Phe %ase BE g%‘e 5{?&1{%% \%hgbﬁ |s - %ﬂ@&b 't he
outer tube 1 af¥tending wialdy i in r@!lﬁ%%"’! tq the. hydranlie ey ldadera

direction. In whmencme may dﬁwlitsspnaeb&brcswm edthnvaiﬂiaow\araiyd&eect i on

by neans 30 of, f r r

sgal ing the to enﬁ%’%e% Pgns?on t&g ?ht,tpaﬁ °£g¥ﬂi¢1%°ft%

does have 9§ pagglge‘WY#ﬁ t!‘fﬂﬂ‘dépe The red d2qiis. Pr‘ﬁe*%blﬁmld%' &°seal ed
passage for thalhowsan glectaric cable té'the (paesedc throudl to commect avi ded

With a passagepfdpd®ydayieill df elebtifl fibebecd 1RChORodke ' diPRABCtiN @
t ube 23 of sui t unp.sys S EATS, punp system can punp ui d,
such as drilliR§ Fhei. "l"‘ﬂ{)(?'t 12 §‘3§§ -embodi: ghe electronic

processor is connected via a cehle 15 through the hoisting

20 means 5 with turther (not ehown) eleotronic processing

means. : :

At a selected part of ite circunterenee the
hydraulic cylinder 8 of the tool 6 is provided with
sealing means 16 which, when engaging a epecially prepared

25 part of the inside wall of ‘the outer tuhe 1, forms a seal
against very high preesnres, 80 that. the base of the space
17, vwhich is formed by the outer tube 1 and the extension
tubes 2, is seeled in the downward direction. In this case
this space 17 is -eeled in the upward direotion by means

30 of an upward eeal in the torm of an upper cover 18 for

| sealing the top end. of the top extenlion tube 2. The upper
cover 18 does have a passage 19 in its middle with a seal
20 to provide a eealed paeeage for the noieting means 5.
The upper cover 18 ie aleo provided with a passage 21

35 having at its top end a connector a2 tor odnnecting a tube

.23 of a euitable pump eyeten This punp syeten can pump °
f£luida, such as drilling tluid into the space 17, in the
extension tubes 2 and the outer tube 1, eo that this space
17 becomes filled with conpressed fluid. Because the fluid



extension tubes 2 and the outer tube 1, so that this space 17 becones
filled with conpressed fluid. Because:the fl.uid WO 96/ 21772

PCT/ NL96/ 00019 ' ' 6 can be introduced at
the top end of the extension tubes 2, no fluid pipes leading to the
hydraul i ¢ cyl ivwoe&21872ar e necessary. This inproves the rePCHYLIGONI0f
the system and I ncreases the maxi num depth that can be obtained. 5
According to the invention thl is conpressed fl@id iss: used to drive the

iston 9 in the hydra . nde ons} ant
‘5e| ocity. To thi Sy%%[.né %¥' n& b yﬁi’d‘gﬁisﬁ#e‘g@d'ﬁé}’gﬂﬁ %‘?b??rﬁa'
shoul d, at | ecnn fahlianiMelﬂdiﬂQatp Stxenhndrwi.ﬂjmlénﬂpul 8yane
contst antg- f ! InI t hi ts ituadargnt Tﬁﬁieitﬁrdﬁﬁethhhﬁil%mwem theleyifﬁi%ﬁdt‘e
i ston ills a e or S Si | ston 0
Ee pushed downwaraﬁﬁr‘ E’Lg é‘%ﬁ]ﬁe?&i’%ﬂ&éﬁtéﬁ% W‘Fhe anal si s
probe-i s pushed® i nt omrgimnkp &hey inypptien | this m&ﬂﬂﬂﬁefb%iﬁ
15 this end the jsEd@ricrasdvdi tite ipidton BNiANthe Mydraulds ¢gdindervat h a

control device corwéhy n%w L@ %.&@%&%ESWEJ% ﬁ%iﬂg gr n@égrl ng

val ve 24', which pasSage Is in I'n an up part
25 of the hydraul jamount of) ﬂﬁ%ﬂ displaced pss| “B it o tine GFPPB @, Att he

hydraulic 20 cyl ikt &t.l bnepcmo%t etnat pubecn 95 bw mmunyl on

‘between the s e Mﬁ‘fﬂn %&%jﬁn %ﬁ:(lﬂ

According to the invention & googp ect IS acﬁp eve th\?gr{:ﬂ e and
reliabl e means. |t1Q &bhove the pigtam S £ills akca moKe, oy @‘Gfl FﬁﬂéF

| ocked in the nﬂercansungl thécpiston 9heopbespusited Adinwarnaat iﬁm&ove

the hydraulic cyli ﬁg@,{,@e{ﬂgu t},geltﬁ%m % ocE”’n tfst sned

shoul der 4. Accor ng to the 1 nve
may cause mal functi@ the GUOURA &t & Mare:opplese eonstant "°1°°11-'-Yg To A

. .also fhov"g thaisi nefisnendf thei Wlmdinq tbttha IvaEntibh, ishproeided
[ 120, b0 S PR b 8608k Makd18130, 1 00) SR PPN

=when it is pus ownvvar a groun

 can be recei ved arﬂ?‘ﬁt’lﬁ:@h? etering %@é fvoP hich passage ig, ini hhis ease
Fig. 2 shows an alpmmdvaneahoubpmtsddl parth2s hef the hydraulic

cylinder 8 of the tool 6. The bottom end of the hydraulic
20 cylinder 8 is open, so that there is an open connection
between the space below the piston 9 and'the_free space of
the hole A.
According to the invantion a good etfect is
achieved by very simple and reliable means. It is not
25 necessary that the hydraulic cylinder 8 is locked in the
outer tube 1, because the pressure in the space 17 above
the hydraulic cylinder 8 keeps the entire tool 6 engaged
with the shoulder 4. 'According to the invention, '
mechanical 1ocking nsans, which may cause malfunctioning,
30 are therefore oblolote.
Fig. 1A al:o shows that instead of being equipped
with a probe 13, the rod 12 may also be equipped with a
sampling tube 26, in vwhich sampling tube, when it is
pushed downward, a ground sample in the form of a column
35 can be receivnd and brought to the surface for further
examination.
Fig. 2 shows an alternatlve embodiment in which the
top end of tho hydraulic cylinder 8 is open and the space
10 in the hydraulic cylinder 8 above the piston 9 stands



top end of the hydraulic'cylinder 8 is open and the space 10 in the

hydraul i ¢ cylinder 8 above the piston 9 stands WO 96/ 21772
PCT/'NL96/ 00019 4 I N open connéecti on
with the space 17 in the outer tube 1 and the extension tubes 2. In
this way the %ssure of the fluid of the punp system in the space 17 -
is exertedW TRectly onto the piston 9. The displ aceREFNLMMUIof { he

5 piston 9, and thus of the sanpling probe.,2 i s determ ned in this
case by the gradual drainage of the space i nside the hydraul | c

cylinder 8 situyat Sﬁsheé%iﬁﬁdﬂ Vith the Spadé IR ithel Bhﬁefaﬁ%e tt
o om

hydraul ic cyli o t t o en by neans

seal part 10. 2§%§Tﬁﬁ' gx‘: %gatlﬂﬁg |§”§fr ‘V\Pfﬂ'ﬁ x|

having a seal #%3udd ﬁgoﬁﬂmmpéss% wpace Iié isdcxort-@ I'n th| s
enbodi ment themmmy dsuuen_w‘ pistoni 9l nn.étas __ncihuhd ragd dfeenwrace 27

at a nore org §§_§ ﬁét leid £ of ﬁhkpas.--'i'?i :...tgﬁhgft t‘?r]%ﬁs!ﬁng art

28, as showt 1 enhtical Ty 1SS e d. 23
24 . is casedw f&ﬂr sreﬂ Bal Arainage of_theospaee 27

d:cffelrr nghon t\insidlntﬁs]tumddlﬁceébm 4ox'(s aituatedObelov the ki st%rt]: First
of a t he -pagsa ¥ in the

bott om seal" par§ ggc%&?@ i %e pi é? “X@ﬁé&l}ﬁec&%@ %C‘W that i n any
position of th&SALEAAL the Ppotton and hy means: 8f aobatton ek HaXE bet ween
the space 10 28.brhisv lbdﬂetqn weall samadzs his. fpmianaceimderpat-iﬁglwtzbom

T o ante o PASLBR Mt 30 15 PRUCIAD 4 Tkddia fapkie cor wid Sl
conponent s whi ¢+ h¥ ’Ge& m’-nﬁhﬁeﬁ"’!ﬁfﬂTﬁé"éFch?%rﬂtﬁéﬂmﬂoﬁéﬁts 31
are provided wftaid froﬁ)&uelspaesdza aert)rnorfs)brsnessneonm:ﬁ F@itieQni C

signal s der&g dégmie a#‘lﬁ 559@619 e 30

par amet ers meaSure SIS pro glflon house 14 is
provi ded attdi tgci‘ﬁ'&’dﬁ?%’t I?Ya 8t Eﬂ‘ﬁ?ﬁ?’é w tRthﬁ %ﬁﬁﬂé’%é[@éﬁm by a

cIanP bel | of ﬁ4knomn structure in order to raise the tool 6d after
sa ing. In this 0 t Deg, ; e a passage
formSS_ '?he hoi éi nﬂr@ns(y @?gﬂsg arter: oql\?\ie\‘:(rali'ﬁlE ﬂQ M%ﬂ?ﬁ P )
ext ensi on t ubeS4ES e Mﬁﬁl?’%ﬁ'@n dinent;agpording to
' rig. 2. First of all. the passage 24 of the control device
20 is formed not in the bottom seal part 28 hut in the piston
9 and the rod 12 such that in any: position of the piston
9, the passage . .24 can torn a connection hetuaen the space
27 below the piston 9 and the fres space under ‘the bottom
seal psrt 28. The wbrking is ths sans as in rig. 2.
25 N Anothsr dittcrcnce can he tound in a different
house 14 having slsctrenic conponcnts uhieh have reference
 number 31. The slsctronig conponsnts 31 ar- provided with
a battery and a memory tor storing the elcctronic signals
'derivea from ‘the electronic conponents 31 from the
30 parameters measured by the analysis prohe. In addition the
house 14 is providsd at its top ond with a catch pin 32
- which can be caught hy a clamp hell of a known structure
in order to raise the tool 6, attsr sampling. In this
| emhodinsnt ths uppsr cover 18 does not need a passage for
35 the hoisting nsans, hecause atter lowering the tool 6 the
extsnsion tubes can be sealeq at thsir top end ‘by screwing
on the uppsr covsr 18. Atter analysis the upper cover 18
is removed and ths clanp ‘bell is lowered with the aia of
the hoisting means and the tool 6 is raised. The




on the upper cover 18. After analysis the upper cover 18 I's removed and
the clanp bell is lowered with the<«aid of: - the hoisting neans and the
tool 6 is raised. The WD 96/ 21772 .

PCT/ NL96/ 00019 el ectroni c conponents 31 in the house 14 are
_subsequent | y WO%Rdfhected via a connector 33 to a suitabl e PEEABMISy st em
for the transm ssion of the data to another nory and for - the display
of relevant analysis data oms#a screen. A 5 furtheryextension of this
-enbodi ment  al | owseléctienic cohponents 3T CONTENE houkl’ L8Ciré | Aiidediently

conponents for i h j 1q ¢ their

vi sual i zati on egﬁﬁg@gﬁég% \tﬁn?gﬁﬁggﬁ%% g%dif Fig%‘%ﬁé‘ omrofyfﬁgn
house 14, throughf8rsthe dranspissipnsef|the datate another memenysend/for
Af ter raising thetheodidpliyhoforelavant inalysis datangntdcaciden. s t hus

I mredi at el abem'ﬁ%g Jahet Rar o4 p ' . rdsed ;out

l:or r el:t ly. v 2bs | eextzrngh‘ﬁ’%\%sgg ﬁﬁmgﬁgﬁ%ﬁl%}? ihs°lﬂllsﬁ 14
essence a dupli caF?o?F?ﬁ&‘ﬁ;‘%(&‘EFP% sleckrenie compepents £OX That is to
say, the hydraul i progessiiey theoleasaringlddta and fopUtheDFrovis@liizatien

downward directio 't;bﬁ.‘apqﬂi]gh : dr | oY knder . w1t ottom
seal part 28 of t&é% ydraul 1 ¢ gﬁ‘%e% &fﬁi‘shggcéﬁgﬂh%rogﬁg

cyl i nder 34 chonse J4, throughqa sealsd sightrglass in the wadl.pfnhthe
pi ston 9 via aohchouse (hnAfternrabeding . thieh¢ocddt 69nthe adperatdd! by28 is
provided with a odOIRy hN9ig Ol Q3 . b ' pace 17
I nsi de the exteng?gn rodsrﬁlzJ g%gh(')uie o tu gaftaé%vgﬁﬁ?bségﬁ%gk and a

er ]
space 50 above th¥Rether,the "‘ﬁ?’gfiﬂ wag putieorreqilbart 28. The
passage 24 of 25 the comRignl 4dehows =xfurther embbdsment aiivloughihhe piston

9, the connecti ongggéhedd ﬁ%ﬁﬁ@aﬁf&ﬁ% Rt m‘éﬁt“"o‘fg%iiﬁ'@?}%ﬁﬂ%; he

aid of the ne _r|€.g %aalvg-i?[ , a net er ed passage _ .
space 27 bel oWt h s 50 8a¥, the hydraulic -cylinder (8oL thentopl sé on
2? t Eyé 2galdu§! Lcai:i reppplenentedi innthe tdownwaydt dmrfat‘j:@s wvithy Qﬁibeiéondl e!sgad
pressure f rgm t hm%ﬁ;s%gi\&m.§%4@a&lﬁ S’%X%h%%i ?;\%ae; ?gnf’&ogﬂ%i g. 4,
in which no 3@%‘%%98 inder 8. Thia segond hydraukis ioyddnder 345
cyl i nder 34 conneconpriseshat sechndrpiston of whieh s dorinected wivhich a
second hydraupoc widec e vil aShdLiow bdhhection rod 36. The bottom seal
part 28 is provided with a passage 37 forming a connection
between the space 17 inside the éxtension rods 2 and' outer
tube 1 above the seal 16 and a space 50 above the second
piston 35 and the bottom seal part 28. The passage 24 of
25 the control device extends in this case through the piston
‘9, the connection rod 36 and the second piston 35,
ensuring, with the aid of the metering valve 24/, a
metered passage of fluid from the space 27 below the
piston 9 to the free space under the second piston 35. By
30 duplicating the embodiment, this systenm exerts a greater
load on the analysis probe 13, or the same load is
realized requiring less pressure from the pump system.
Fig 4A shows a variant of Fig. 4, in which no
second piston 35 is comprised in a second hydraulic
35 cylinder 34 connected with the hydraulic cylinder 8, but
in which a second hydraulic cylinder 38 is formed by the
outer tube 1 itself. In this embodiment it is not
necessary to provide the hydraulic cylinder 8 of the tool
6 with a seal 16, because the fact that fluid leaks from




outer tube 1 itself. In this enbodinent it is not necessary to provide

the hydraulic cylinder 8 of the tool 6 with a seal 16, because the fact
that fluid | eaks from 9
the space 17 along the hydraulic cylinder 8 and its seating 7 to bel ow

the bottomseal part 28 is no problem on the contrar

intention tN9P42 fluid fl ows under pressure fromt hé@bﬁ%@ Vi a
passage 37 into the 5 space 50 between the bottom seal part 28 and the
second pi ston 35. Thus, in this case i-T is the seal 11 .of the

Pecond pl 0 nd iedeas! 20ty o 1alaurse iy seided f ana st SpacE 1T
provided with & %'r?ébq I?o ggi img ?%Mtaﬁﬂ)aﬂ Pg?iiﬂ‘ng
fluid to fl ow con tie contrmspﬁbeiﬁ&limintdatiom thatthe fluidr £3ewse in
this space \idé¥ preabutaseion éxﬁk%aehais vid pdiisa edmeattﬁe

st op shoul de 40 near_.t he Iomer en the o ter t provi d

| owest st op er’@opf& oﬁ‘%%" ;ﬁ(‘f%&h& pgren f the
second pi sto.n mltﬂl 3s. 'l'h\lﬂFl '@l-ﬁmmﬁaitau theesalcAd oficthe in
colrrpa(rjl sog f ;Mébﬂdﬂt Pﬁ&aﬁdwsm.%mud BﬂstQ-Ftlih &anahngaﬁutw f
cylinder 8 o 00 S ed .an second _pjston o

t he enbodi nent 4/:'-\]7 ?;in a'ﬂﬁ '} Eﬁﬁ F t%art of
the outer tube s, '1933 mpnd pisten [ASs len pgoy. vaiiueal mﬂ-échoyeaw nst
the inner vedl allotﬁilg ResmalBladdiift be Apilling cFnald e nah et dr t he

(2% 28, on on Ut tRGe0Ra R G o) ROIRREL HES Mleddize3h' fhls . o
outer tube 1 w#epaseaafteri analyeis hasytaken placeckrodhisnembodiment @il arly
suitable for nawdyvsnounabeswrwbaamel Newbt Désa ¥ thed lontes Papdes ! hat

are  requireq,loaak ¥ i%e&"ﬂéb ¥ $ReSbE845a piston 35, thus
' 15 1limiting the stroke of the second piston 35.
Fig. 5 shows a last embodiment where,  in comparison
‘with the emhodimunt according to Fig. 3, the hydraulic
- cylinder 8 of the tool 6 is onittad and, as with the
. second piston of the embodiment in Pig. 4A, a hydraulic
20 cylinder 49 constitutes part of the outer tube 1, so that
the piston 9 forms a seal directly against the inner wall
of the outer tube 1. In this case the seal 16 of the tool
6 is provided on the outer circumtgrence of the bottom
seal part 28, which in this case seals the hydraulic
25 cylinder 49 of the outer tube 1 while analysis takes
place. This embodiment is. particularly suitable for narrow
tubes and sampling tubes and analysis probes that are.
required to carry out a very large stroke.
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10 1. A SOI”IMHMH!’”,EM” npling systemrprovided  with
- an outer tube having near " part Wwth a decr eased

i nsi de dianeter and at its outer end a S drilling head having an opening
in the centr wo96R”1772 a seri;es of extension tubes which are PCHNGIB% 0 t he
“top end of the outer tube; - an upward seal for the extension tubes;

- a punp system for introducing conpressed f3i d under the 10 upwar d
seal ; and - atool provided with a hydraulic cylinder
"cooperating with the outer tube, which cylinder conprises a

pi ston noving in a linear noti orSkdM | uid pressure is exerted
onto 15 one side of the piston, and a rod, connected at

one outer end with the pisto ) : ith a
sanpling tube or H" kogff":c')'m' S -%'%ﬂ%gﬁ%gkg?%%%%oﬁg@ommrd
novenment of the p!'%@bn pushes the tube. or probe 20 bel ow t he
drilling head inte &icouterutibe havifig maircitacduterténd & [pantuspthyatemis

connected to the ° s t'g&;ggﬁai%t&% ugd t&&w\@‘rﬂd.seal fluid

in t he outer tube e | ubes can_be conpressed, and

that the hydra®lic SS4iHAg mdp%vim(m@ménso&nz@m MEreinassage to
allow this fluid «nicsexiess ofr extensidrertubes whick are ¢gomiextedntovbheci n

the cylinder and pigddrerd @ thePbaterhpy;i N a control device which causes
the fluid under_. pressure to pgss through at one side of the piston

with a substantiaTIVngnf‘Pét °¥vh9??tﬂ&‘F'P PR Fube®E 30 extension tubes
i s conpressed. - a pump systamsforcintroducinggconpréessed if luiidc nalegrt tite
seal in thg UPYWakwhrY 's8ali;0Bnas formed by an upper cover for

sealing the top end of '{ahe exggnn?og t ubes, - and the punp system can be

connected to the & SRl RPTeY ¥+ erably 35 via the upper cover.
. a hydraulic cylinder cooperating with the outer

tube, which cylinder comprises a piston moving in a
linear motion when fluid pressure is exerted onto
15 one side of the piston, and '

‘. a rod, connected at one outer end with the piston
and at the other outer end with a sampling tube or
bottom hole analysis probe, whereby the downward
movement of the piston pushes the tube or probe

20 below the drillihg-hegd into the ground;
characterised in that the pump system is connected to the
extension tubes such that under the upward seal fluid in
the outer tube and the extension tubes can be compressed,
and that the hydraulic cylinder is provided at the top

25 with a passage to allow this fluid under pressure to enter
above the piston and wherein the cylinder and piston are
provided with a control device which causes the fluid
under pressure to phss through at one side of the piston
with a substantially constant rate when the fluid in the

30 extension tubes is qomprdssed.

2. A systen according to claim 1, whereby the seal
in the upward direction is formed by an upper cover for
sealing the top ond'of the extension tubes, and the pump
system can be connected to the extension tubes, preferably

35 via the upper cover.
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11 3. A sysummﬁmmlmcl aiml or 2, wherein the
hydraulic cylinder is f om t he outer tube, i ntegrating

the piston and formng part©oft t e tool which can be noved inside the
extension tubes and in the outer 5 tube, and wherein the hydraulic

cyl i nder andP8#2¥fe out er t ube conprise sealing means RGN 3 seal
bet ween cylinder and outer tube after q4he hydraulic cylinder has

been | owered onto the part of the outer tube having a reduced di aneter.
10 4. A systed.aAcsystem accoxiding tooclﬂimvmeszéiz], Wherein enéer
tube itself |sﬂm1 o?ﬂehn

according to a orgj!ié e e C aiu“cf dﬁ l"e'ar‘-égl nﬂﬁ'l'e confmorédew ce
conprises a parsg‘?fd@t pistgn ang g park wf the tool which A

syst em accor di m cbechavedSine\hk ehhe theneicinytinied mul:)i,u tHer otér an open

connection vét R ana GHEAEEN Xhd M {,g; i t ttom
end of - the Jhydraul i < cx 1S seaalml éﬁ ttom ggl Egar%&&o whi ch
i s provided w trﬂ*’z? e&# r"&&“ﬂa P%“giﬁ’ FYeeng a seal
to avoid fluid dmmdeg andmutnr tubecyltterlethe\mlslrsuliuqcypindegamé t he
control device ygsh lowef&dﬂ@ﬁéotii'& g.cgeo :&Tgﬁemt v 4he bottom

seal part and th ace belowt ‘e -bot-t om sea part, to alldow fluid
to | eave the sﬁ' p| 'ston and .the bottom 25 seal part when the

fluid in tH& extensi of. t&bwtun accordipgetemu.ah 1 or 2, wherdimtdiem
~according to cloatwtunéei@sﬂfiﬁ desE&ﬁS&gfs'h? a%\i'id:e dyhinaé#e, rod.

8. A system accordi ng.t m-6,. . wher. Vi ded in the
bottom seal part of tRe A lfﬂ/ eny ‘&9%1,,9‘:9%{)
accordi ng to Cwhexein Vher@ntIQie deviget cm:ateeanfa mngdrmbvidedll i nder

IS openly conngdit@da m,agf{h ty;lgnulronnent while at its upper end the
wher aby t habassage | B+ (RS %’ SPearand 6 et VBRESIA e het veen
t he upper seal hydrauldig ?ﬂailp#@t hast onaopew comiont withitheinto the
space between ditenBRoh tfids RAA its €85 @hd] %M@e&n&hso&bhdew ddhe
'exten5|on tUbe%heShydraulic cylinder is sealed hy a hottom seal part
which is provided with a hole to ellow a rod passing
20 through having a eeel to evoid fluid leeking from the
cylinder, vherein the paseege cf the control device may
connect the spece between the piston and the bottom seal
pert and the spece below the bottem seel pert, to allow
fluid to 1eave the space between the piston end the bottom
25 seal part vhen the fluid in the extension tuhes is
'compressed. -

7. A system eccording to claim 6, wherein the
passage is prcvided in the rod. '

8. A system according to claim 6, vherein the

30 passage is provided in the hottom eeel pert of the
hydraulic cylinder. '

9. A system according to cleim s. vherein the
bottom end of the hydreulic cylinder ie openly connected
‘with the environment vhile et its upper end the hydraulic

35 cylinder is closed off by means of an npper eeal part,

' | vwhereby the pessege ‘in the control device may ccnnect the
space between the npper seal part and the piston to allow
fluid to enter into the space between the upper seal part
and piston when the fluid in the extension tubes is
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10. A system according to clai r“m",mmﬂlm "mL passage IS providged in
t he upper seal part of the ll' 11. A system
according to any one of the precedl ng* " ctai'ns, wherel n the tool is

provi ded w t hwosetmed pi ston connected with th& piston, PORANISE08E ONd
"pi ston can be noved downward in a second hydraulic cyllnder and can
al so be | oaded by the conpressed fluid and |§2provrded 10 with a second
_control device. 12. A system according to -any one of the

pr ecedi ng cl acﬂ%p %erel n at its upper, end the ooI |s rovided with
a catch pin for engagerre*ﬂ By system pcgerding to cla &' e,
according to any passedetir provddddngnlthe aimmpepnonaﬁe&wm means for
converting par arreh%ul c Wae@ by the analysis probe into electronic
si gnal s. %\ em accord| ng, to claim13, \/\herel n the

tool is provid&d with elb’c't r’+ SYSteR-Aceerding &0 any; ARe (o€ the preceding
probe and ot her neasims)owheraiini thet toolt s providedOwith s sedond pistonnory

whi ch stores the grurreﬁ?éé% the QEH:&Q %&Shﬁg&m 1;160,;) pand the

measuri ng i ns MenNory can I Sl ng t e tool
by neans of the sBfved dgwnuard, ﬂ ety m&"oﬁ? nd cap; A
system accor di ng adsolbenldaded by tha ct-pﬂttqd)lﬂuidpandltbcbmqﬂdean

el ectroni c dahy pfv@ﬁﬁsﬁ'ﬂﬂ:&i@ &QY] £ SumMmari zes essential data from
t he anal ysi s, tool |s%u

rovi ded:-wi th di s whi ch
can be read external1% ¢ s¥gk BF"M QHQYeggﬁn?#a'Fh é&f‘y eding
16. A system accorlaims; ovhrein st ipsouppiex qnd fthe 80oliris |prayided with

pul sating (el emet aycatah i Forl WdiGaabht Gy a clafp' pAILC analysis signals
to the surface. S to clal rOVI d
with means for transhit t])f rﬂ}#ﬁé BFEEF?%H &°a Vngg EPQ% ?p
coded shock waSesclaimsglprdvided sithomeanscfor converting paramet;ars
measured by the analysis probe into electronic signals.
14. A system according to claim 13, wherein the
tool is provided with electric batteries for supplying the
analysis probe and other measuring instruments with energy
20 and an electric memory which stores the data obtained
during analysis from the probe and the ‘measuring
instruments and which memory can, after raising the tool
by means of the series of extension tubes, be read out.
15. A systenm according to claim 14, wherein the
25 tool is provided with an electronic data processing system
which summarizes essential data from the analysis, while
the tool is further provided with a display which can be
read externally on the tool showing the essential data.
16. A system according to claim 14, provided with a
30 drilling fluid pulsating telemetry system for transmitting
electronic analysis signals to the surface.
17. A system according to clain 14, provided with
means for transmitting the electronic'analysis signals via
coded shock waves through the extension tubes.



