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‘9145514 S. 03138 -1 A Tool for Disintegrating Coke The present invention
relates to a tool for disintegrating coke. In oil refineries, the last)
ot herw se unusabl e fraction of the crude oil is transformed into coke. This
transformation is perforned by feeding this fraction into d‘mmmlmm@m‘m
filled wth coke as the operation proceeds, Once the nmaxinu vel
of the drums has been reached, the coke is cut out fromthe dr wi®ise*Thi s
so-cal l ed "de-coking” is usually carriedieut using high-pressure water

whi ch disintegrate the coke and wash it out of the dr ums Thelllmmﬁlw m mmn
generating these highpressure water jets is inserted into the

the top using a drilling rig. The decoking is carried out in two stages.
First, an opening in the drud Teolfsr DisintéheatiigpCoket he bottom then the
tool is raised back to the top of the drum and the coke is then

di sintegrated by the high-pressure water jets generated by cutting nozzles
at about ri giThe pregém dnvientiomeelas to aqbol tdilidimegratidf@ke ool is adapted to
assune two operating states, one for drilling an opening needed for noving
the tool and then letting the disintegrated coke exit, and one for cutting
t he coke acr Useil tdfigeniespothe] lae,(ntlhmisehnmsabledmumn 6Ifhbe ctudé dil @granﬁ‘amieﬂanto
accordi ngly . | el r at an
obi 1 que. angl vy Tils HaRUERRIGR B R Fb7 s RAE IS Bicotn Bt Aemiinifis®ar  oi ng
fromthe dri ﬁllfid'l\glthmae&hetqmgltmomdcegls anetthtemmxmmm fillingllevel eftae digns

hi gh- pressur right or obtuse angles to
the axis for%\(lj@%ﬁﬁaﬁgé%?}?e:%ogggg%@g%%@Lg}élenﬂslt ng in the drum The

swi tch-over between the operating states of drilling and cutting has to be

qui ck and si 1k Go-cdllea "a&EANISS xyﬁs%gny d&rﬁézﬁmk%h%ﬂ%ﬁ p%éHBJru%% dérﬁetmﬁx pand tear

due to the high water. pressu have t e replace requently.
Therefore, ?Iillgmfetgfﬂte Fhfs"toﬁ é\‘ﬁﬁgtﬂe‘dlt phthe deyms, Thgytpo ﬂ@agerxewémgélmsabaéhent of
the nozzles pzassubew@taf jetseiﬁlnﬁbﬁted itothélBhfks f?&ﬁltlﬁ%ﬁuﬂﬁgﬁeﬁnmghg 19Rigect of

t he present ventl on I‘OVI d%a tool f.or d}qSl ntegrati ng coke which is

S
ALLoi 8g6. R1' ¥ m&i%’rﬁ‘%?@%aﬁ Q SFagFS\REFTh&n opedng ingne mlséht fropg thedoptn 145514
S. 0438 -2 panhbbcubmr tlhy!nﬂldtﬁblﬁs piidd badkeo tiee tﬂﬁ@fﬁ@ﬂrlﬂﬁ'aﬂa%&oké_ Rehalpye
object is ach%eezg 1?15%/ ?3" haw\ﬁg t.he charaé: erizing features of claim
Tool s for di RIeEFALGH 2 hh L ehoRressire water IRt genenye ?%Hﬂg%ozélte’l@@h@'drtgbta drill
stem i n operafglesto thedxkafthedoad. | east one nozzle for cutting and drilling
cope and at | east one valve for closing and opening the nozzles arranged on

it, are known fromthe state of the art. These tools are adapted to have
two diff er enthedpelisadantpddo assume t¥h eperatingsuates, onefov diillieg ah opasngfebdddhe

cutting nOZZfb?ﬁmhﬂﬁmﬁooldarnkl'tﬁéﬂgmn?Pr?ercﬁélht@ 2Rld2hRe ?xwgldec}nﬁ@o cﬁﬁ*n&%‘% ting"

oper ati ng st aij nozzi es are OSG one
val ve. The HSK&dgigss tb%@O@Sa@ﬁ@Bmh@fth ¢renndhe Heking nmhes@otcbmglsssmdh:giher med in

such a way thadsut\iiideiseckeRanRIaRIRt ol srobfuq@%gﬂaem%hm @L@%ﬁﬂ{e ough the

housi ng anddtlhe val ve and throug } e nozzl es’ not “cl ose val ve
i s ensured. 9rilstemand the opening ariSing from the drilling, The cutting nozzles, on the other

hand, generate high-pressure water jets aligned essentially at right or obtuse angles to
the axis formed by the drill stem and the opening in the drum.

The switch-over between the operating states of drilling and cutting has to be quick and
simple. The nozzles used in the tool are subject to wear and tear due to the high water
pressure and thus have to be replaced frequently. Therefore, the tool must be adapted in

such a way that the replacement of the nozzles can be carried out in a quick and safe
manner,

The object of the present invention is to provide a tool for disintegrating coke which is
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cl osed of f, depending on each chosen operating state, are closed off by a
bal | valvel Conbi nations conprising a ball valve for opening and cl osing
drilling nozzles and other neans for opening and closing cutting nozzles
are well known, but they need a nultitude of parts and result in a tool
with a conplex structure. The present invention is advantageous in that the
nunber of parts is reduced and that it is conpletely ensured that there is
only ever one nozzle or group of nozzles-4hat is closed off and the other
nozzle or group of nozzles is open. The tool conprises a valve which has a
val ve carrier I or closing off the nozzles. The
val ve furthe ?t%élraﬂg sglté%iggaf%& stre)nga{'ﬁ&rif’s?l Lng%]ggw ding the ball and
positioning aids) as necessary, by nmeans of which the balls are held in

predeterm neel‘h@QEéJe'ijFét 15%1%8%&%%@ hgﬂﬁ% fHech E@ﬂz#\%f‘eaﬁﬂbyﬁ clafin ! SO

associated with the valve. The valve is range ousing of the tool
and whey opeﬁ&@@@ﬁ@lﬂeéﬁﬂﬁng pekeungth dhouginguwhichis attachededo @ drill stetn i m@pﬂem)ve
the coke. TheoRahd RaBhy ith@asp@:lxé ndﬁﬁh‘l’cﬁ' cﬁftﬁnggﬂQﬁﬁmg'lol’ie{}ﬁld\éﬂe\ﬁﬁ 091@{51{63{)

sui tabl e means for guiding, ball One possi rovi de neans
for guiding &losipgan QPWB:@FF‘PMES armqaged Qigliaee lg@wnffmm thestaie of theamicave

shel I's or guirdefadodls 2R\e@apted t@kdve £ e F

12- JRN- 28D4 14: 18°V\§nze B Kal kof | Mﬁmﬁn@ign’%%% EMiretopid T
gagerment wi t KlopgFefhy PF‘éttmﬁ\P?@}qéiéﬂ thee S)émﬁrPP&F‘?t@ﬁg@ﬁ‘bMﬂ“]Pmtﬂ?és@it@‘%geonher e

the balls aseetﬁgaﬁaeedth@drnhﬁgﬂﬁozmi %8 db@édéf?l'iy meatllaﬁl&bhé%@éi Hé/ho‘ixeifngngs in
t he position t abl E:hfor each oper@if;L . The neans

coul d t her ef t‘e""ﬁ‘ taﬁé Rezelgy Wdhese fealsars °’WEE1H1 %Ur?é a\)’ﬁ‘D’\ﬂéatélahF'idéfﬁdB?S for med
i ndependent @zigelofwafEhﬁ'oirﬁiné aFill @féhmlwﬁgﬂtthé MRRIng ARA BeaRe aym Hiotghanbal I and

the valve carri or halI'. The neans for guiding may al so be
conpri sed of Mg HP%‘PI?% gr:‘byglé?‘fai‘)elﬁﬂsué%ganpl e a recess or groove in the
- val ve carrier cooperating with a spring arrangenent in order to guide the
balls. The b co Cc e ntirely
possi bl e for%b%}(ges@l fg&fh o ‘g%}’-‘,’é%( %ﬁﬂl’?ﬁﬁ‘f‘gﬂ"?nnd‘gaa-’r?&ﬁ? b‘?/\fﬂ a ff'n"F

oper ati ng st perdingwyeasch osasenbpernting faterare tloscd offtiwz all vilve. Cmnhﬂamoa& f orm of

this surface gﬂéﬁ% h.n be clgsed off is
securely seaf g@bﬁlﬁa#eq a saﬁlé!‘%#1 ¥|Slhgd§m%§\n 7 cuﬁigﬁlc 5? ne side
of which is epinéns a:dld@mmmmg\mi eb)aré Uellblmvmbei)thbsen&;dlatreulstnfdé pipagtst f or
the purpose gf fe&ﬁﬂn oElhﬁt}f'Qéﬂﬁ Hlicfuks Why bOdI es that are not entirely
spheri cal |nsapevv| al so &terred to as "balls" in the sense of the
invention. Preferably, the balls are symmetrical bodies hang at |east two

spherical surh se@@ﬁi\’bﬁ’tﬁtﬁ} is hﬂmkdamusnﬂmufenﬁ%esa{pﬁmi RE6ceAGHA HRAPR are
opposite to ga t h tes, maximum, ci rcunf erences are
adj acent to @&BWP@E ?“Suﬁqﬁlg%t tg ANy e& °’l!?dl°|z e ARgEUP REnardsibegelossdat on
t he one handoffbﬁ:&u%&le@fnoizﬂ@or%mfﬁmzzléshﬁﬁpeﬂre easily guided by the nmeans
for guiding. On the other hand) they are advantageous in that, should the

first spherical surface section show signs of being worn out, the
symret ri cal 'Blmdﬂoohmnipdls awallwe videcH hdsppelve cateier inﬂﬂgsgenﬁnﬂ@vftlﬁ EHeﬁbﬁlls fopl otte

with a secon C ction goul d be 0 f the
nozzl e. The ési?/rrrg rjf}%%l 2‘;Slb ‘Fﬁ sahf‘f? %*xer)}nﬁv];%sé?spgxa%g\%eran f?é gH‘én}g‘tl@ﬂ
spheri cal badid posiiopingiafdsi zroiesesaany, hyonéms dbwhigh ek balls hredeldde pesdetest anet er

the symmetri e.to the
di amet er of ‘t(fl Ed? aélk §ngﬂﬁ;4e;,p @arﬁ{q@lﬁ% ﬁpeﬁa@hgﬁlﬁfégfe1%%1%qas£ocﬂg%c§\?q Wﬁ‘fd?ﬂea first
enbodi ment , Thevalvglisasranged llehhnﬁsuﬂlmﬁ@@h@mehhndm}tehe)phtmtﬂdus]@owmtbmnghoa way
that it is a,Bak [ the tool. According to a second
enbodi nment , tﬁe %/%%gwggefﬁﬁdr%lrg‘ﬁ%\owﬁh& (geWIthl n the housing. The means for
gui di ng the ball arid the val ve carrier, if necessary, are arranged in the
housi ng of tTie Hallobf thabilivulehré Eﬁucmuﬁéiﬂvect@rm%y%&% rf‘xézlnlsfo%uld e are
t hus gaps bet f%g_‘the ans fﬁe ui di he ball s and the 856.

12- JRN- 2004 tgvoaldl R Forprovi %%ﬁanﬁzfgf%mgetlthssaﬂue @r%f@esu val ve
carrier and dohhiB@pﬁﬁleft@nplA&ﬁﬁcfadb sigellb or pidiag yantaas Qurlidgrbhiedio ey &t-opment

of the invention, these gaps are in conmunication with the interior cavity
of the tgol, 6sl(p,:that in operation the liquid flowi ng through the tool can

al so fl ow tﬁr ough these gaps. The advantage of this arrangenent is that
themare no pressure differentials wwthin the tool between the interior
cavity and the gaps between the housing and the valve carrier. Mteri al
savings may thus be realized when designing the valve carrier because no
pressure differentials, with their associ ated pressure and pulling forces,
nust be absor bed ~Addi t| onal | Yy, the avoi dance of pressure differentials
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A patz-iJent2apd yipref err ed WemboldRtikofdfWitthen t ool accorél AgP2 B145RE prederP
invention, conprises a valve carrier, in which the nozzles for cutting are
arranged in two or nore levels one on top of the other. This greatly
enhances the power of the tool. preferably, the nozzles are offset from
each other in the several levels. The switch-over fromthe "drilling
operating state to the "cutting" operating state is carried out manually in
nost of the prior art tools. The tool is retracted fromthe drumafter the
first processing step and a device wthirg-the tool is operated, which after
conpletion of the drilling closes off the drilling nozzles directed to the

bot t om and e hGUF Heball0 ANAARLiSSy, Hkangedrk & doBlibiEleR e billlakodual
or a plurali of},. nozzles is operat_.e(jl b ans _which on the one hand
engage the appadnithshe vlvadar¢rage positianed byeprigs én the pagitipnsaitolle By eafer at i ng
menber oper L : ki I IS
ol vays post {eTAiPRs YhephlaRs F g&f“%’iﬁ%}*{dﬁ‘ﬁé%ﬁf’?‘%ﬁ‘?ﬁ%ﬁf"%ﬂ?@%‘éf@?m‘
Ar r angenent stheaalve garriehonfgrroedindepegdentok itnEhetleiétr eabedingfing thepsoereraiesdesi gn
may be robusy; I . WY \MiRe theRAY ok Gl MAyaRAT OUS
dr awback ins‘{vﬁgt%f ea{ngo @ﬁgtca}gg corrpu%déégﬁgb?gﬁgcteed f,rgm tfe él]r_un) and

¢

that for sw b%qﬂmﬂj”isééléfa PluEAhtY of HaFtFifﬁ’gexaf’@ ©'3T§E45F AIErooYe B the atve Ay Tishz 2| es

nust be at thppbRdkg Mthakpriff atrigzeaidat Aldrd (gEiGOthadklls.| N some cases, this
can result in |E|6I gh%ened risks for the operating personnel, such as when,

as has been known to happen, the controlling mechanismfails. The first

approach to Wéﬁdms&ﬁ%%edémpkm&@ﬁhaﬁc@ﬂen, dfeoutey,ehtirelyspdssibRifoicthabalgngenent s
ALLoi 85G RTF Pi'éfm 20D4 Venzel & K 9145514

. 0 14: 10 | kof itten 230
A 09155 - & b TR AN SREreb R e Patsms Sl A AEE gliRe Gl Brat c.
however, si ngszziet Thesspilefidal fopintof tlfis sdrfaee breh basured thitithebntrseradt nozele toet r ol

mechani snms tQ t he _t.ool ich s us in.a.ve S nvLronnment subject to
extreme nec hcj?ﬁegzgpllﬁ?“?&m\fgﬂesre%ﬁfl a%:in?sggréeepgs%xﬁgo@ﬁugq?ﬁscnc@ﬁg&g ,rogﬁag%%ynt of the
means for opehiabissphetialipdpmedwasldpior bxampld be deitesuffiaient fardhe purposelobsi ng of f
i ndi vi dual , . Lyrahl ty n : ' RRehel S
arranged bet%gesé% g O%Jééz;r}luesgi gﬁ%gﬁ%&? _%tpa%gﬁ%}%gbmg’{%h%g%:i?H%PEeeady glri]Jgur es

t hat acci denteferpuidith ag"badlsitinithe/seopreaf g inventioangenent for switching over may
be avoi ded. This arrangenent is considered i ndependent, novel and inventive
and suggests a _sinple and safe toal for disintegrating coke. Wth the
preferred arPrfegebribe ballsare yameitien! pedies havigista castitne sphesieplisyrings sebrpt i ed,
when the opef@lsl DsuallyahbselsPhéralfrfaboirashshiOsprolits thiehd othér, ERassgecond, or

vcevi ce-versa, to such an extent that the cuttin ozzl es from whi,c
hi gh- pr essurlettaaivdiess magmaR) ¢irquarerences aadigerjo g‘ﬁ‘g the&r{ﬁwmmm%m he case

\(/\/ner e the rolﬁbﬂll’sfhhvéiﬂlh‘iag@?ltigtﬁ tllidﬂenf[ﬁﬁrmlﬁaﬁ@, hiebaugé E[thtﬁéé ,mmétrj',fcl]ld;[y'faré @f}ilyh_ ]
erroneously) .signalle .he too|, can be ched, over a u ig
pressure r en%i‘l“i%dg%'ng Means 167 g‘fl,gmﬁh bﬁé’?l?ﬁr Bﬂ'@‘iyﬁy&&%ﬁhf “Wﬁ??uéﬂ‘pmg‘ﬁgch t he

t ool wi t houtsHolRl the fikst sphegietltsurfgce pactionshoWisighs pfibefwern oat, e gymiretrickhe
apparatus far .closing 4 ndivi dyal a_ Rirali Qf.., N h di fferent
forms. So nea?%loqoglsdasrugpfgp&wpdjgg Ot ﬂl;“bsa? ?lf@%ﬁn\l/%ai, teo‘%qﬁ}}e% ?‘fcé‘h‘f@’hﬁﬁ?ﬁs% | ow
cylinders priavé gedomiculd iptitsed tirsedling offibenorglet Tre sporetisl bilbpesdilng on t he
position of ﬁkﬁar&lob&q:ﬁgc rﬂ%l%&l Cs%ﬂ&?&i i sﬁr&e,aif ggfstapé’@ome%gglge{ﬁi%ﬂhdaelq- Wi th
cut-outs, as necessary a SR B’r ssure water jet exits, or e respective
nozzl e is cldweddbmfetdyythelgpmmetricolbadly havedesmaller thivkndésoiwitnefdrence to ther ei n t he
hol I ow cyl i ngler eO¥EMS t‘;ﬁ'ﬁhg‘%&"i‘rﬂ%e‘g%ﬁrﬁm fis.exposes them while the

bottom pl ate exposes or closes t rilling nozzles, respectively. For
virtually all of the prior art apparatuses it is possible to provide an
arr ange ment A@(lbrcﬁﬁ‘g io}f‘d’fgﬁﬁgerﬂb’cﬂixlnéﬁi?tlﬂ%l‘}@b’drﬂ? i nﬂégtrwt@ﬁrxﬁﬂthe hbﬁ?fa?ﬁﬁd ng
menber is upstream o e nozzl es an erefore e top,en e
de- coki ng t oY, E’F‘E“ jsa R?S’i"&fiﬂéf‘é‘?"é‘?f‘%éffaﬂi°ia'13§?qu“§8‘i%§1$tt8§é6‘i?gdf pAlEeRlst | ng

and, | as far @sg vﬁlb@cagrﬂ&aié ﬁdms,tefdaﬁtmﬂfa 2] }{sti_ﬁﬁ.fI‘hie Iﬂ(ﬁaiﬁfﬂ g%idirxg%e;baul andl e ty of)
nozzles is concerned) e Pyr, gx\'{e%rx!ranggd inlt;xé }?osusxrxrlg%f the tgc}l, a?t?-iough they usually

valve carner, if necessa
do not quite fill it. There are thus gaps between the means for guiding the balls and the
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- 12- IRNROGAPN 41410 \enzel WEniall kdfafikofftWidper+49 2302 91453390 S1B8188 S.6oimE
equi pped with the arrangenent according to the invention, A preferred
enbodi nent of the present invention will now be described in detail in the
following with reference to the acconpanying draw ngs, wherein: Fig. i
shows a | ongi tudi nal sectional view of an enbodi nent of the tool of the

present invention in the "drilling" operating state; Fig. 2 shows a second
| ongi tudi nal sectional view of an identical enbodi nent of the tool
according to the present invention in thg-"drilling" operating state, at an

angle to the sectional viewof Fig. 1 Fig. 3 shows a | ongitudi nal secti onal

view of an e,;g[m ok S |nve ion in th utting"
operating sta eQE@?EIIQEh%I%%S&g scecglgirllogr&?on | 7 (§£ 5ars %t‘f'élf’PVF g\’e an
i denti cal erﬁﬁmtmm%ei?ﬁgaphel‘etluchmamomnt:hmglth daetlhtermnwny bfthe tool sdwhat in

Fl o, 5 Show s LeRThERAE fofina BB bl by T HEV NEOTn et The Mo
Fig. i showsvaatageef this agrarigementds thahthere are no prassurk diffefentiatswtithimthecadte 6 and
two nore nozghesnl . ve 10

f or opening and‘%(r:l tggﬁgﬁgggpﬁsﬁdgﬂé’%& PgtWeergﬁﬁaet}}ogér}Hg @%ﬁ’ gaﬁggzﬁf’fra%ed to a
drill stem (tAtt!savingimayihus bs realizedivhen deﬂglansithmarvb chAnigr hmcahseamlwessure .
Fgs i to. fﬁﬁ??gﬁ%ﬁ e og IR PPt S pulifg RS, MR benl bl agBIDIN 1O
tool (bot t oriomAY: tagryRidancef psessgred lﬁf@eﬂfﬁ’iﬁeﬂlémc‘é emocpihropsratmwbe bl s

arranged betvaRe#) the top housing half 4a arranged at the drill stem (not
shown) and the bottom housing half 4b. Top housing half 4a is attached to
the drill stemvia a flange i2 fromwhere it extends as an essentially

SI 0;2335(; ﬁPFpartldlﬂaﬂﬂ*ega@M eh{bﬁﬁﬁnerdefﬁetoo&aééafd;@é fo ﬁlﬂ bﬁeﬁéhthf'v%nt?&ﬂz 9145514
o] t ottom t the en ousi ng

part ga assog%gg ﬁya\/\‘naﬁ’ﬁ IR IRIC %éﬁgf‘?%fE?F%W&EBH“F%@@;‘WWP@BMF‘? y

1;: or med. iAt tidviels one ppdxr;t ofthe athenMhi gcaJtly iegtianicés the pd\klléérrtﬁ!tslﬁiio&nli‘ie{‘é@aﬁzﬁt tom

or sinple noen ve carfki at support i

correspondi %ed%(%ht% :[el tsfﬂoﬂ?g%i‘ ?}%%é“ lﬁa“-vfé%’ e‘ﬁd 20a and 2ob are provided

at support 14 and val ve carrier s6. In the area of contacting surfaces Z2oa,

20b, a cir Cq{h@&“ﬁgﬁ{ﬁe@%‘o‘iﬁﬂﬁ "aﬁmhg" cgg ga\ﬂ&ggﬂte t\ﬁ%é/ Gnft r" %rd‘ﬁll 6 ' bol ted to

support 14 usi ng ts -engagi n ores Eort 14
and in val véag Piltamal.l'@u}’%mﬂét of dhe préar attgopls. Thedygal usrmttmctadi frhmlth@d\rulm)dy in

whi ch an lnhﬁémdﬁ?sttgrd@%&n?gﬁst%&ar{d%c@ﬂ faﬁﬂﬂb B R @@E&Eéd%hiﬁéla?c{texf doft

angl es to ax ;\godﬂg ? ? | O ar run on the
web z6. Bal IP tigp ofy g qlesadef ﬁledmélgdmé?s Jieecieg e the b@ﬁom@mdzgemhw ve
carrl er |6 chtting Rbszlg@osi tion they are held both during the "drilling” and
"cutting" operating states, and during a swtch-over from one operating
state to the other, by positioning aids. In the present enbodi nent, the
posi tioni ngThisdleVise foo closing rsdivid sgdrdraglgalite & ok iﬁoﬁe@ﬁt@@biﬂmbm%iéﬂw t wo

balI's 28. 4, the one hand engage the apparatus for closing and on the other hand involve an op-
erating member operable from the outside of the tool. This operating member is always
positioned below the tool with prior art de-coking tools. Arrangements for switching
over a de-coking tool according to this design may be robust and well proven. However,
they have a particularly serious drawback in that the tool must be completely retracted
from the drum, and that for switching over from "drilling" to "cutting"”, the cutting noz-
zles must be at the body height of the operating personnel. In some cases, this can result
in heightened risks for the operating personnel, such as when, as has been known to
happen, the controlling mechanism fails.

The first approach to avoid this drawback has been to develop automatic arrangements

ALL01856.RTF



- The' posriti2ged ot4'BAI | s a8 Wmnz¢he KedkoffBWitserdet er mi ned +by kbe opessns f Oln7. 38
‘guiding the balls, These neans for guiding the balls 28 are concave shells
32 in the present enbodi nent, enbracing the top half of the balls 28 as
well as spring 30. A guide g4 extents from concave shells 32 upwards. Wb
26 of valve earner 16 conprises bores 36, as shown in Fig. 2, whose nunber
is equal to the nunber of balls 8. Valve carrier 16 has bores 40, into

whi ch cutting nozzles 6 are inserted, at its outer wall 38. Below the web
26 or at its bottom surface, contacting-8Surfaces 42a and 42b, and 44a and
44b are provided. Contacting surfaces 42a,b are parallel to axis A while

cont act i ng suf:fvﬂ&qaﬁng;véﬁdélc&wgtﬁ@lﬂstTlﬁ@hastb@%@gfogle&anI%v&%} QRLOPRRo hall

4b contacts these cg}é& % sur f aces 4a,b and is
12- JAN- 2004 St 19 gttachdhe platy el senaiiive conirelragehanisms sythegacl sdich isusedssa g

attached t o vefieharell sireAmeh I ubRYt fB@kirsmé FreWlinshl ﬁﬂ&ﬁ%n&l'@fr@s%g?ﬁd@%&% (not
shown) of valve carrier 16. In the area of contacting surfaces , a

circular sealing ring 48 is provided A cavity 50 in the bottom hou5| ng hal f
4b ensures trlhahrﬂangamdxt ofithepafs fuﬁbgﬂdﬁﬁ@ﬂﬁehb?ﬁuﬁb ﬁ@l’i@ﬁlc%-cbﬁmgfdol fok Ng

nozzles 8 po |t|o the bat u5| n f 4b. Dr] nozzles 8 are
only schemat Eléllgl y‘e E’f% al, %%&PE?E’IW SPﬁ’%F}&sOPeFatHﬁdneZ‘ & i§35- t he
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of ba es_40 ye carrier
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of val ve CaE{f}e?ﬁotl!foq-d?%ift %\g‘{lﬁ%&’k%e Water entering tool at high pressure
[

fromthe dr rough the interior 52 vvlthln t he tool above
web .6) through bores 36, passes through cavity 50 in the bottom housing

nall, 00 anduEngHihted I BAACRR 87 Sy L, B R B St e (N
operating stheeth eawemstpans@ms tapbie ¢hang¢t§1|cfe¢mthetfgstvtaltlwmetmd srpicevirsteth at  t ool
2. Appar at UguchGin &RRPIHaF 82 cﬁtt%ldo?ﬂ& fFéth wlﬂfé?’ll @g%ﬁgggﬁfepﬁg dfifehdlnlhe top

housi ng hal f 4a. Thg bottome hi's ho recesses 58 in
engagenent SAEFFARY thedrum EYF“B’&Itllle%q’\?beri@ﬁwtmlﬂﬂ@ﬁ@loﬁbe& -colohg pamtbody 56

is formed ifaill HiEif ired(@eronedush) Sieadlledithat tHy oVESih idtop
end 60 of hoIlI ow bod 55%53&4 ﬁbr? tt étrratﬁﬁlga“ggsd;ﬁdiggr ri m%%huélf 64 is

attached t oPf&sie B@P %% BoRfRatingPerwRasl rl@yr@@proaqh the taglvdtheet i s

manual | y ad;M&t@@fg@uﬁ@h@t‘wBigﬁtpres'ggres,vmélq&sover fromthe drilling state to
the "cutting” operating state, gear 62 is operated by turning axle 6q..

Hol | ow body 56 in nmesh with gear 62 is rotated within the top housing hal f
q. a by gearTheappadtaefosdosiagihdividial, lot'alpairhl&yaﬁn@izléﬁaialre &‘ﬁhi«éﬁt ﬂeﬁn@re rotated

et et 44l Ry 1L 8 B S LSBT,
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conpl etely &nas@ed f d bdtfohn pliitedrodided wittrbdtlodts? 8s lli-gessary, a high-pressure water
jet exits, or the respective nozzle is closed off by the hollow cylinder or the bottom plate.
Herein the hollow cylinder covers the cutting nozzles or exposes them, while the bottom

plate exposes or closes the drilling nozzles, respectively.

For virtually all of the prior art apparatuses it is possible to provide an arrangement for
switching-over the de-coking tool wherein the operating member is upstream of the
nozzles and therefore at the top end of the de-coking tool.

Itis considered particularly advantageous that existing and, as far as the apparatus for

closing off individual, or a plurality of, nozzles is concerned, well proven facilities may
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'3 and 4 show a tool 2 in the cutting operating state. Water at high
pressure flows fromthe drill steminto interior 2 of the top housing half
4a and exits fromthe cutting nozzles, the only possible outlets, at about
right angles to axis A Bores 36 are safely and conpletely bl ocked by balls
z8 positioned on top of them The closing action of balls 28 is
additionally secured in this position and) |ikew se, when bores 40 are

bl ocked by the fact that the extrenely hﬁgh pressure of the water, far
above 100 bars, presses the balls to the valve carrier. The exenplary
enbodi nent  Heayoipped withithe arkarigem@nt £OEHNS tdinesieedi ment of the invention
with two nozzles 6 for cutting and two nozzles 8 for drilling. However,
enbodi ments are al so covered by the subject matter of the invention with
three or noréeprefarrdembbdimentof Heqaednt incanatvill aby be H@dchb@d in detdiltin iRCESSary
for the nu d of nozzles 8.to b ua In particular

W th enbodlrrﬁ@iq%gg ﬂ%@ﬁ\%ﬁ%?ﬁ“ﬁ?&\?ﬁ%ﬁ ﬁ’fa@'én%r ﬁfﬂf’lg nozzl es requiring
nore than two balls 28) a separate guide for each ball nay serve as a

posi ti oni ng e enbodi ment of
tool z havi @qShﬁ%éngﬁ‘?dlba SE&E%H%VL O%&?ﬁﬁ%ﬁ Of%ct?%ﬁg I\?aPlr%ﬁ’?t
features ar envp@sngnatheddmlmawuemng@me,r eference nurreral s). Tool 2 has a
housing 4 and a valve |o. Valve carrier 16 is inserted in the housing,
Cutting nozzles 6 as shown in Fig. 5 are arranged in two | evels, one on top

of the ot hefig ﬁéilﬂ\'@%se@Aﬂémgﬁghaﬂécgm\a\hﬂ%om identicalembogimentghthd tookher eas
in fact theycareingks art regenﬁmvaﬁw an &fe "abnig" 6%k geét‘é%E' RLRShgle t i's
i ndi cated by cr os@ égl ng. Bal S%B eopenl trglgél(;’err closi nga, gepgeﬁyurlle; on the
oper ati ng stgfiona ‘6‘?&? gd:and openings 36 supplying drilling nozzles 8,
are received in rreans for guiding, which fix balls 28 in predeterm ned

ositions a as support 33 t eth W ui di rotrusi ons g6
:Ont egr al %?5 %85‘5’?‘@%&] SECtE?PP E\‘I(flléifgi‘gﬂ’rti"ég?% t‘IF’)R;IOfE%'\R/P%E}} 36 as

part of appm\&husnMh‘ébafutﬁxpgéro@tetanggmate\ye 10. @uiding protrusions g5 effect
a secure positioning of balls z8 so that no springs are needed. Apparatus
54 for operating the valve otherw se corre sponds to the enbodi nents shown
in Figs_ 1 Fig 4shaeawecondlongitudina seafiohsloicvaofrinddentitalanbotiimenrethstady f or

gui di ng the,Qalks thehBo8h a Wt h.interior
cavity 52. Ian ople gﬁhgn ﬁ% v]\]/atg r%% h&akhﬁg %5%1%&1 tti@’ej‘A%{L 5804 14: 12
Venzel 8, KailewsfFigvBiansh +49 2302 9145514 S. 1239 -10 through tool 2

therefore flows both through interior cavity 52 and through gaps 66 so that

any pressure differentials are avoided, wLl.ai856. RI' 12- JRN- 2884 1412
~Jenzel & KEiBk®FROYA Segtionakyey 9o tapl assamdingtorsegmd embOdlment

Fig. 1 shows a tool 2 with a housing 4, two nozzles for cutting coke 6 and two more noz-
2les (schematically shown) for drilling coke 8 and a valve 10 for opening and closing
nozzles 6, 8.

In operation, tool 2 is attached to a drill stem (not shown) and is inserted in a drum
filled with coke. Indications such as "top" and "bottom" refer to axis A of the tool shown
in Figs. 1 to 4 aligned with the drill stem (top) and a hole to be made by the tool (bot-
tom; not shown).

Housing 4 is made of two parts. Valve 10 is arranged between the top housing half 4a
arranged at the drill stem (not shown) and the bottom housing half 4b. Top housing half

4a is attached to the drill stem via a flange 12 from where it extends as an essentially
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to adrill stemin operation, and at which or in which - at |east one
nozzle for cutting and a nozzle for drilling of coke and at |east one val ve
for closing and opening the nozzles is arranged, wherein said tool is
adapted to have two different operating states and wherein said at |east
one val ve closes off said cutting nozzles in the drilling operating state,
while the drilling nozzles are closed off by said valve in the cutting
operating state, - and wherein said housing, said valve and said nozzles
are adapted so that water may flow unhindered fromsaid drill stem through

sai d housingy, and. t he no zI s not closed off by said
val ve, char act8 fei%vg%d 0\6%{1%2%}10{“?\18328@;1?&&1?%&" é’% tapdwwaing pariga@ssagated each
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tool of clai g ikash t nl N that said balls (28) are spherically
forned at | east dl% g@%@%gaﬁ "The tool of claimz, char acterl zed in that

said balls (28) have at |east two spherical surface sections. q,. The t ool
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nmeans (g2) for guiding. 7. The 6 aim’ rac
means for guiding said balls (z8) of said ball valve (zo) are concave
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Valve carrier 16 is a cylindrical hollow body in which an intermediate web 26 is formed
extending essentially at right angles to axis A. Two balls 28 of ball valve 10 are arran ged
to run on the web 26. Balls 28 are positioned at the outer periphery of web 26 or valve
carrier 16. In this position they are held both during the "drilling” and "cutting"” operat-
ing states, and during a switch-over from one operating state to the other, by positioning
aids. In the present embodiment, the positioning aid is formed as a spring 30 exerting a
force between the two balls 28.

The position of balls 28 on the web 26 is determined by the means for guiding the balls,
These means for guiding the balls 28 are concave shells 32 in the present embodiment,

embracing the top half of the balls 28 as well as spring 30. A guide 34 extents from con-
cave shells 32 upwards.

Web 26 of valve carrier 16 comprises bores 36, as shown in Fig. 2, whose number is
equal to the number of balls 8. Valve carrier 16 has bores 40, into which cutting nozzles
6 are inserted, at its outer wall 38.

Below the web 26 or at its hottom surface, contacting surfaces 42a and 42b, and 44a and
44b are provided. Contacting surfaces 42a,b are parallel to axis A while contacting sur-
faces 44a,b are vertical to axis A.

The bottom housing half 4b contacts these contacting surfaces 42a,b and 44a,b and is
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(54) for operating said valve, in particular for switching over froma
first operating state to a second operating state. g. The tool of claimS8,
characterized in that said neans (3a) for guiding said balls (28) have a
gui de (3~) engagi ng neans (54) for operating said valve (io). The tool of
claimi, characterized in that said valve carrier (i6) is arranged in said
housi ng (4), and between said housing (4) and said valve carrier (i6) there
is a gap (66), wherein said gap (66) is-Ba flow comunication with said
interior cavity (6a) of said tool. Ii. The tool of claim~, characterized

in that at | . { . I nted i ores .(40) and
at | east tmﬁggﬁegt}ﬁf?%%%?rcg&éér%rl})é@%fﬁ'ﬁ{chgg%a\géﬂtrﬁ@ﬁ(?]p rey ({}‘gﬁs\gg‘v arier
(~6) of sai dalrargmsierid)n thanres of contattingwfacdseped, { d6dularsealbigaitged iby sai d
ball s (28) \m@\ng@id tool (a) is in said cutting operating state, and said
bores (40) are bl ocked by said balls (28) ,nhen said tool (29) is in a
drilling operating state, i2. The tool of claimix, characterized in that

said at |east catvasdiQi%'e%&ttéxﬁﬁmuﬁh@hal%@gl@hfﬂ%'@%%qﬁ@ecfggfiésgg%%{rdle?gg (r)r;[agﬁg-
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bu& () housing half 4b, and then exits through nozzles 8 into a drum filled with coke (not
shown).

To switch over from the drilling state into the "cutting" operating state, an apparatus 54
for operating valve 10 is provided at tool 2. Apparatus 54 comprises a cylindrical hallow
body 56 inserted in the top housing half 4a. The bottom end of this hollow body 56 has
recesses 58 in engagement with guides 34 of ball valve 10. The top end 60 of hollow
body 56 is formed in the manner of a gear rim. A gear 62 is in mesh with said top end 60
of hollow body 56 formed in the manner of a gear rim. An axle 64 is attached to gear 62
extending through top housing half 4a. Axle 64 is manually adjusted using a wrench.

To switch over from the drilling state to the "cutting” operating state, gear 62 is operated
by turning axle 64. Hollow body 56 in mesh with gear 62 is rotated within the top
housing half 4a by gear 62, Guide 34 and with it balls 28 of ball valve 10 are rotated to-
gether with hollow bady 56. By rotating balls 28 on valve carrier 16, bores 40 that had
closed off nozzles 6, are now exposed (¢f. Fig. 3). By operating handle 64, balls 28 move
on a cireular path until bores 36 are completely closed off (cf. Fig. 4).
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Figs. 3 and 4 show a tool 2 in the cutting operating state, Water at high pressure flows

from the drill stem into interior 2 of the top housing half 42 and exits from the cutting

nozzles, the only possible outlets, at about right angles to axis A. Bores 36 are safely and

completely blocked by balls 28 positioned on top of them. The closing action of balls 28

is additionally secured in this position and, likewise, when bores 40 are blocked by the

fact that the extremely high pressure of the water, far above 100 bars, presses the balls

to the valve carrier.

The exemplary embodiment shown in Figs. 1 to 4 concerns an embodiment of the in-
vention with two nozzles 6 for cutting and two nozzles 8 for drilling, However, embodi-
ments are also covered by the subject matter of the invention with three or more nozzles
6 or nozzles 8, respectively. Neither is it necessary for the numbers of nozzles 6 and of
nozzles 8 to be equal. In particular with embodiments of the invention having three or
more nozzles requiring more than two balls 28, a separate guide for each ball may serve

as a positioning aid. Spring 3o is then no longer needed.

Such an embediment of tool 2 having a plurality of nozzles is shown in Fig. 5 (equivalent
features are designated with identical reference numerals). Tool 2 has a housing 4 and a
valve 10, Valve carrier 16 is inserted in the housing. Cutting nozzles 6 as shown in Fig. 5
are arranged in two levels, one on top of the other. Nozzles 6A and 6B are shown to be
vertically aligned, whereas in fact they are offset at an angle of about 60° ta each other.
This is indicated by cross-hatching.

Balls 28 opening or closing, depending on the operating state, nozzles 6 and openings
36 supplying drilling nozzles 8, are received in means for guiding, which fix balls 28 in
predetermined positions and act as a support 33 together with guiding protrusions 35
integral with it. Support 33 is attached to cylindrical hollow body 56 as part of apparatus
54 for operating valve 10. Guiding protrusions 35 effect a secure positioning of balls 28
so that no springs are needed. Apparatus 54 for operating the valve otherwise corre-
sponds to the embodiments shown in Figs. 1to 4.

Between housing 4, valve carrier 16 and the means 33 for guiding the balls 28, there are
gaps 66 in flow communication with interior cavity 52. In operation, the water flowing
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that any pressure differentials are avoided.
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Claims

1. A tool for disintegrating coke, having

- a housing attached to a drill stem in operation, and at which or in which

- at least one nozzle for cutting and a nozzle for drilling of coke and at least one
valve for closing and opening the nozzles is arranged, wherein said tool is
adapted to have two different operating states and wherein said at least one valve
closes off said cutting nozzles in the drilling operating state, while the drilling
nozzles are closed off by said valve in the cutting operating state,

- and wherein said housing, said valve and said nozzles are adapted so that water
may flow unhindered from said drill stem through said housing and said valve
and through the nozzles not closed off by said valve,
characterized in that
the nozzles to be closed, depending on each chosen operating state, are closed off
by the balls of a ball valve.

2. The tool of claim 1, characterized in that said balls (28) are spherically formed at
least in sections.

3. The tool of claim 2, characterized in that said balls (28) have at least two spheri-
cal surface sections.

4. The tool according to at least one of claims 1 to 3, characterized in that said balls

(28) are symmetrical.

5. The tool of claim 1, characterized in that said balls (28) are held in position by a
spring (30).
6. The tool of claim 1, characterized in that said balls (28) of said ball valve (10)

engage means (32) for guiding.

7. The tool of claim 6, characterized in that said means for guiding said balls (28) of
said ball valve (10) are concave shells (32) embracing said balls (28).
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8. The tool of claim 1, characterized in that said valve (10) engages means (54) for
operating said valve, in particular for switching over from a first operating state

to a second operating state.

9. The tool of claim 8, characterized in that said means (32) for guiding said balls
(28) have a guide (34) engaging means (54) for operating said valve (10).

10.  Thetool of claim 1, characterized in that said valve carrier (16) is arranged in
said housing (4), and between said housing (4) and said valve carrier (16) there
is a gap (66), wherein said gap (66) is in flow communication with said interior

cavity (52) of said tool.

11. The tool of claim 1, characterized in that at least two nozzles (6) for cutting are
inserted in bores (40) and at least two bores (36) are arranged in the web (26) of
a valve carrier (16) of said valve (10), and in that these bores (36) are blocked by
said balls (28) when said tool (2) is in said cutting operating state, and said bores
(40) are blocked by said balls (28) when said tool (29) is in a drilling operating
state,

12.  Thetool of claim 11, characterized in that said at least two nozzles (64, 6B) are
arranged one on top of the other.

13. The tool of claim 1, characterized in that said tool comprises means (54) for op-

erating said valve (10}, wherein said means (54) are arranged between said noz-
zles (6, 8) and the top end of said tool (2).
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