; WKe3e\ Y\ x66T;? -1 A Tool for D sintegrating Coke The present invention
rellates to a tool for disintegrating coke. In oil refineries,
- otherwi se unusable fraction of the crude oil is transformed |r,|'mmmmlﬂmmﬂmwws
transformation is performed by feeding this fraction into druns vth .are
filled wth coke as the operation proceeds. Once the maximum filling | evel
of "‘the druns has been reached, the coke is cut out fromthe druns. This
so-cal | ed "de-coking" is usually carried!out using high-press st S
whi ch disintegrate the coke and wash it out of the druns. TheWEWl@WEﬂlMW
generating these highpressure water jets is inserted into the AL
the top using a drilling rig,,.Jh ecoki,ng is carrigd out in two S.
First, an opening in the dru‘?‘ana"eictgfﬁﬁsbﬁg?gf@tf% % 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 er,..ets generated by cutting nozzles
at about riB]ﬁﬁpﬁﬁﬁ}té‘é"epg‘o’ﬂﬁ@at&ﬂ%a@\ﬁ’?{oﬁéh F%Fag?ﬁéolfeool is adapted to

assume two operating states, one for drilling an openi ng needed for noving

the tool and then letti,ng the disintegrated coke.exit. .a ne [ i ng
t he coke acfrb%‘greglﬂgnﬁﬁ” Bléegf‘%te%tthf’%ﬂs%‘fm%ﬁ@eg?aﬁﬁ?n? @e&F‘Hﬁ ol"fﬂa%ﬁg%‘éf’%%&ﬂfté
accor di ngl yesienthibit@hpoeastiseiswatformgdbsiecediag nhis flaktjorpatattwehs whichate an

obl i que angle,,tQ an axis formed by th rill stem and.the o i i.si ng
fromthe dr%‘ﬁ‘fdl ‘hgh c&f? S&ﬁ‘f PRYHR™ Q%C‘éesd%@ Cetthgnbatx%}lmﬁg%n,leb%%ﬁ%gi er%}{nS

hi gh- pr essuhss beghesached, shatilgrieditesis &otn theldyuras. ri ght or obtuse angles to
the axis fornmed by the drill stemand the opening in the drum The

swi tch-over between the operating states of drilling and cutting has to be
qui ck and sThislse-caliéte’deemkings isuseally cartiedontosingdrigh-pudssersctwater ipsarhiehd t ear

due to the pﬁgn?gggfe% gcgli%saﬁﬂrxﬁgg?cgoaﬁijﬁxehﬁ‘ﬁﬁgﬁ’s}xme&@?{]fg?gﬁﬁ?ﬂiﬁgrtlﬁgéé%éﬂ-y-

Ther ef or e, be adap in suc ) e replacenent of

t he nozzl esprasurbevaterjets écinearted intcethgdrusks fram thater wingedrillingaioBhede- of
the present i ti ISt | depat g (@t B9nC@keoMy ch is
ALLo 18, 56. CWE c?%&gaor%tt?@tﬁ.aﬁ{%/eq?il?% Egpé r?%ﬁfs%alﬂéﬁét J(:T)Itu(tﬁlgesactétlnd mal nt aﬁi/\tr_?. The
above obj ecthewtmohitkercidebgolds raisst baglviorihe tapeofdhefrr.andthe gokedathgnels-of

claimi. Tomt%};g{%'ab itgd ﬁ'i%ﬁ%ﬁ%shf@w&t@kﬁt .erngra@emuéjtﬁﬂg ?(‘Mﬂe@) Rt bisoRbigAched to

adrill stemih operatio aving at 1east orie nozzle for cutting and
drilling cokeslemie the axizgkthedaee. val ve for cl osing and openi ng the nozzl es
arranged on it, are known fromthe state of the art. These tools are
adapted to have a two different operatinhg states. Tge, at | east, oneeﬁ%a(i ve
closes of f #Retealisadaptedde assume tiyooperatiggisiates,gne fopdriliingay ening neGesd e i n
the "cutti ngy RReR@tHNolShaltBen lehhgdht llsidtggra®dzbReear, end bas it coftinghye t he

at | east one v al oe. The housin d the nozzles in tﬁgl?gglr_tool S

t he valve
are formed FPKEAGEISS @%\‘H?Sﬁ"??&floﬁgﬂihﬁ ‘F@ghb%%@gﬁé nggzlegaceqrdmebisep il
st em t hr ougBrdshiereRausi jag easedtibliieparallel coraman bbliQuegingtd) e aoadd Bsmed by dieosed

off by the valve is sured. The, desi of .such,a tool is grea
ool 111 od ARbNhand R ELns et e biERE dbp ehirgiod b aBRh L pbeE
operating shahd geddrateigispelesoiie vitercietsalifnadedsyentialip abtiglatdrabsuse angles & ng a
bal | val ve for opening, and cl.osin rilling nozzles and other neans for
openi ng and™§ ad".lﬁp fﬁ&ﬂ&%{w ﬂﬁdﬁﬁgsj‘i@%ﬁ?ﬂ‘%owg?g llgﬁﬁev‘vﬁfur%'ut they need a
mul titude of parts and result in a tool with a conplex structure.
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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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 that is closed off and the other nozzle or group
of nozzles'is open. The tool conprises a valve which has a valve carrier in
engagenment with the balls for closing off the nozzles. The val ve further

i ncl udes associ ated neans for guiding the ball and positioning aids, as
necessary) by means of which the balls afé held in pr edet er mi ned positions.
An apparatus for operating the valve is also associated with the valve. The
val ve is arpatigddrly sinifleatbsidé tognsefant heanittanl. and when operated is fl own

t hrough or around by the water used to renpbve the coke. The balls of the
ball valve are guided in the valve carrier by suitable nmeans for guiding
bal | s. One Poszhdse bbjeyt inechieveddytadophavinggherskarscttoring {fattiragofadaimhe val ve
carrier. T es or
gui ding pro &ﬁ%ﬁgﬁéﬂﬁgggﬁﬁgﬁﬁ&ﬁgﬂgﬁEggﬁ&@%%ﬂ&hégﬁéﬁﬁdQBaQHﬂﬂﬁ&ﬁlQBQQX

Al t er nat i veligy amhhaingatdeasbnne ncszzbdgscttﬁtl@g emgdrellma@olsaaudsaté@%b@mea\taéw for t h
the valve c [ le for
each oper at ?}égglhﬁn&sﬁe%‘!h%gg%& J}Ya% Hg{salt?gﬁbuﬂtfﬁgﬁ E]t‘léoér%gt%g? EH hEtea?pbe
fornmed i nt eGhesk todls wetaldéPWdth/ba\@athpldéﬁferéﬁlt CTR9F 3 Staee Jaaakleastomeivplve The

| at't mb 'gh- |
gﬁl dle;]get hg@lg&%ﬁt}}g&mﬁg%%Orlﬁgﬁgméfrmlﬁ?%p@ﬁkhg@&@e tvl‘}ﬁle\{ﬁ"th/@ cﬁﬁfnrg' gp- for

al s6 be ‘conpri sed
plurality ofrapagstate, therdrilingpeales af‘é@@i‘ﬁé (éﬁ)'/b}’gfhéétﬂéafitr‘i’nﬁ h@‘@éﬂ\?&l%‘é@& er
cooper at i ngth\@"vtanfe‘?ma d MZ%E E%@%Bk a'r@fo@ﬁlg@ fn SRKGUL Qﬁhﬁh@nl‘ﬁﬁﬁé@d ddie

ball s may be conplete eri cal of course, entirel %gkble for

the balls tengpef wpwéfrogauhe&ﬁﬂl;ﬁt«rrn t@@g&@ﬁt@%@ﬁ@ﬂﬂﬁﬁ%\vﬁmﬂa f ate they
close of f the, RRLLY bQdDHNYZHEESalvd iengRiari cal formof this surface area
ensures that the entry to each nozzle to be closed off is securely seal ed
agai nst the passage of liquid. A circular disk, one side of which is

spheri cal | yTHoOa®E:VETwhEh a tal 1@@@ mpbﬁedqauhérethsmfofzzles e cdlased bifedeaur pose

of closing the nozzle ﬂghls IS Hy bodi es th%g ?% QgLﬁgntlreh%%ﬁfherlcal
in shape wi Pfndingen gachichpsgnongratyizslate, axe plosed off by, CHYent i on.
Preferably, cdhgriiag hbal&i{ v oraptiihg ahd blogihg dritligi mgzlad aﬂc’e@t&ér tnamsspher i cal
surface sections. gg?a these@igherlc surfagﬁ%sect & & g glte to
each ot her, OReT48 ‘Egng\ﬂﬂ RV LR Y eélng lg W SSF Feht to
each ot her. addaselt sy il withal coglléssthaveaet he advant age t hat on the one

hand, because of the symmetry, they are easily guided by the nmeans for

gui ding. On the other hand, they are advantageous in that, should the first
spheri cal Smhéﬁﬁﬁmﬂ&ﬁ%ﬁ@ﬂnSh@hm&ﬁ@ammdﬁthﬂhh@nmmbﬂﬂﬂmnﬂshh@dsyﬁhﬂﬁﬂh@dt

ball could si e i\ ond
spheri cal surngl ag.e ?8ﬁ8§gﬁ?%§ g“%né%@ngggé% §¢%ﬂie§%%g%Pgﬂm%ﬁg
symet ri cal offahd thlesotbsmmzzy opigedugr af @gzalesds opére corrpl etely spherical ball
since, if tools are to be designed wth a reduced dianmeter, the symetri cal
ball s have a smaller thickness, with reference to the dlaneter of the tool,
than conpl ek jood poraprisesia vehkelvehichibaseraivegattierdn engagemerbwih Mihallsfore val ve
carrier is U&Eﬁgroﬁttﬁgnbﬂlershﬁlé\%‘}'\%' fAEtheindaks @ss&ﬁé{‘te@l lﬁﬁ:tané forigBidnPddetbalf the
exterior mal tool. According to a second t he val ve
carrier is ABURGHHORNE AidS, ISHECHRSU) bogmemwfnéaﬂst}wéﬁllﬁﬁﬁ i?bmtﬂ’i%d%%ﬂ' and
the val ve cafifd®positidnsN&k @pSAHN:s &' @pe@dtfr%&gﬁdalbé‘lstaﬁ% REtedtb@wath thdealveol |

al t hough they usually do not quite fil There are &gl S, bet ween the
means for ¢ GVﬂQBEW@mﬁﬁﬁﬁ§”§ﬁéﬂﬂﬂégﬂi%§1%§6nﬁvﬁenOP@ﬂ g°&§ﬁ?¥ﬁghﬁﬁd t he
housi ng. AcgRiuidng thOwater adimidiraseosithelcdkd.her devel opment of the invention,
these gaps are in comunication with the interior cavity of the tool so
that in operation the liquid flow ng through the tool can also flow through
t hese gaps. ThBBakyhfané bgevadde drbigaidad irargeaksicairkr bpatitidiemeans fer goidprgessur e
differentials.,wi{hin th 0 et ween. erio v a

bet ween t he PABHSINS OSHRE ph‘éo'\l}g% O R eerPea"ﬁ/g?reguil%fl Eélhleﬁageﬁ%rfletr ﬂleg%e

real i zed whesuldésj fgrexunplbaonedveahebrarigaidibeg@moses arguplies proteisions in en-
differentials, with their associated pressure and pulling forces, nust be
absor bed, Addltlonally t he avoi dance of pressure differentials ensures

snoot h oH@r%tlon of the ball valves.



A particularly preferred enbodi nent of the tool according to the present

i nvention, 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 is3retracted fromthe drumafter the
first processing step and a device within the tool is operated, which after
conpl eti on @fgetnast With khd Ms&ﬂ@e&estl\(eﬂ}f ah heradgérhéritagpossibid wberduth@balbdssm t he

bott om and qpens ting nozzles. T i

or a plural @15‘3&;8&&1%82/%\%%& €T %rﬁ oS %oae%bys % %q%ﬁeﬁosﬁio%ﬁﬁgﬁ%lﬂg

engage t he @;m@auin'gaustefme mbmmfnggtadnhg@nuhdhbemfdrealtlh%rdm fprpes ingeganl VGBér ating
menber operabl e fromthe.out Shied S

al ways pomﬁ’l%l%& ‘BRI foﬁme? ep%%%n@%ﬁtgﬂealﬁaﬁgﬂdﬁn 19&%[:1%{ ﬂgn%&%% ©

Ar r angenent with ohie Isall 4rchthe galow earriar ﬂEgudkmgl@letb@BI Tlmn@qrrmfwggm@mg ay aRdsi gn
may be robu t and Weafal ¥ c§8¥drOUS
dr awback in ‘??%W rﬂmgofgé’?urﬁﬁt%t()f I%\f&refxab@?ya &g‘\"{%f? %JV%#%met fe drum and
that for swedaperarpgovigra §prong drcimigeinenigih order'to guiderihe palishe cutting nozzl es
nmust be at the body hei ght of the operating personnel. In sonme cases, this
can result in heightened risks for the operating personneg|,

such when ,
as has beenTkebalts may eapametelyspheriend-Tbis phrgurreceriipl popsipledor t%ﬁ Qaﬁﬁ st

approach to r M defatHR\%e4O B tada,ﬁraffltﬁ AMtERRGETENt S
ALLoi 856. Eggﬁ{eglc%mrﬁyﬁﬁ%@%;‘%&m‘gl Cﬂgkltﬁ% oy v EA

probl emat i cnorbwdhe sphesicaldermiof this gyrface ématenﬁweafhaééhlﬁ "Enﬁ@’ tt"@la“gli perateyfo be
sensitive copLlpler ﬁ%‘e‘aﬁleﬂy%@e& Lo O ssaMRiok Nghid. N%ﬂ‘@lﬂhﬂdl@k \tﬁxé)élda@lf sh

envi ronnment su ject to extrene nechanical and ther stres and sttral ns.
The ar r angembinh ipspherisakiedaimed wpuldplor sxampleieeiuils sy %ﬁe&% fog;t ﬁpﬂrppﬁee

de- coki ng tgl%m%%e 1%291%' T‘Hls@é(\f\hyl'wlé@ HHPdre nBf eiRlylwhBéridaY irddhapB 0dlzhlesbe SO
that the operating menber is arra(g(r bet ween t he nozzles and the top end
of the tool refeiredias "baltiinthe ssase ddbe BWAREOM t h a manual |y operabl e
arrangenent for switching over may be avoi ded. This arrangenent is

consi dered i ndep novel and .i e .and su est saf e
tool for di é’r@fﬁr@g%ﬁ eﬁ&“&BT@eSy“W‘itﬁcém?QH}?F AEpE @Hle'ﬁ??‘éﬂa% r{{)ﬁge ?ec%l can
remai n W t hijgné hesudlly thdse spleerdapdurxde satkiens ae@pppsiteabieach sﬂhat @.g 8stwd be

changed fromthe first to the se ond or v t hat
the cutti ng%’f?ﬁfz‘i" QSCRBIEHY CHUH ‘@W“fﬁsg‘%ﬁ‘#@cﬁfe@m O%}%erzgllg eg}gnrrlg];é {r{?cover ed
by the dr umpafyeefthé advagtagasieatwheheondieancohtaaate afelie gesmefrysthey are-cegiki ng
plant fail, or

swi t ched ovéP‘dﬁlfiEb%%’ﬁ‘e?é gthg g‘?l ousbé ﬂ} ?%llgrﬂ@almlédgg?ey o %&J&ﬁ atg8(§1+]s ﬁﬁnatf ating

personnel nelodpdpiefshspireichlonkfavs teation slidvesipnsst b@fngﬂmmlmlg thaﬁxmmwtrlcal

hi gh- pressur e, wat The .apparat .
plurality ofal ﬁ%‘i@lsgjgﬁ i\fféh%ﬁ fiTO;3 gén %%réﬁgére@ C(?i%dtﬁ'golllﬂ?gzl“:iér/dé)%(él her léhr

bal | val ves)fa@tsharortmldsbmmé forodehlivg afff thienwerls. 'lﬁwownmrlmlfohllmﬂléﬂﬁ s for
openi ng the no n 0 4 A8 wAhSLre-
connect ed t @r%f%{)rsﬁ Pber%? & Igple%gvﬁ) e@'@al%ﬁﬁ s%an Qf @Bls,a@gts&%!e% e%glar;/‘ e

hi gh- pr essurdmcwhdlame;em tllexymmetmal balls hra'e pémailvxethmkzz%ewtb r%fleﬁf%lé%it%tﬁlﬁ by
the hollow ¢ iy the hollow cylinder covers
the cutting zrz}ggéftgét(ged;gtgglgé‘srﬁﬁ%%lﬁv@eflgﬁtbﬁe bottom pl ate exposes or
closes the drilling nozzles, respectively. For virtually all of the prior

art apparat %%?rdn{lg 10% RLFShROErleft, @l’ié)xvdl@eca%@eﬁﬁ (IREgeEnh tl’i@ﬂiou%iﬁdgtlﬁ Bhdiga Over
t he de-coking wheréin the opérat|n nber is upstre%g%ﬂgrpg% nozzI es

and t her ef orveayghatihis arast efiihe é’fte{lﬁ’é“éibo RF‘H& Agserding to g se 18‘(?“

particularl %hé‘défl@@&a%ﬁ@mﬁn&ﬁﬁéd RithilthBdoadifs. TS vhains as gtulnﬁn@ﬂmacraataua ther
closing off 1 ndividual, or a plurality of, nozzl e§ IS C fﬁ ?ﬂ
proven faci I\ialVieégrrFﬁylf qu_eéwgg,@rpq-qrangeden the housing ot the tool, although they usually

do not quite fill it. There are thus gaps between the means for guiding the balls and the
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be 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 acconpanyi ng draw ngs, wherein: Fig. 1
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 ment of the tool
according to the present invention in thé "drilling" operating state, at an
angle to the sectional view of Fig. 1; Fig. 3 shows a | ongitudi nal

sectional wabw aafnmndrthehommmg Asfortling tp@oladmntage@upﬁeﬁ@m evelommentohthen t he
"cutting” operati n a |
vi ew of an IF H%Ih ese ﬁ%)s d’xre: 1r9(%om%}1§1?1§3f§(% ﬁg%gg} f?)@g!n g&ddf'%l% to%?% ﬂhﬁf‘fﬁ

I nvention in
the "cutti n@ermmrmmllqgldsﬂcameg tla’buglntlartgd)l@an alsp rﬁlewstbcqugbrtb¢se\gaewaﬁ agf g. 3;

and Fig. 5 s h g&e 0? t}%%%ﬂagge%ltlen\f }lsetglap{heﬂe &rgﬁb @gsggfe%lﬂ&ehﬁalg \\%ﬁpﬂg tool

enbodi nent .\ Fi nozzles for cutting
coke 6 and beweerthe interizt qsnt@@oﬁéhrmgap@@pweghmmusmrar@rthﬁ ViligcarsRe Ma-and a

valve 10 f O{erlggﬁglr{ég n?aEQh% E)eslleQ e'aq'@ﬂeln%s@nm% thé PalPPE AL l%&austeqw préss'u?e

attached to own) and 1's Inserted in a drumfilled with
coke. | ndi céiffermgialsuwith gkeir @5@9013@{4d’resl%’élteta@ﬁipuﬂé?gefprqe@) rayst He Abggrb ?%é‘*dfibol

shown in Fi Qénal l?% a%ﬁhh&r}ﬁ ré@'sﬁlle cflii?ﬁ"eﬁlﬁélé jens%r@s@n(é&]@bp&@ﬂoﬁ‘omle%aﬂo be

made by the too ottom shown). Housing 4 is nade of t~two-vo parts.
Val ve 10 i svavesanged bet ween the top housi ng 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.yvia flan i2 fromwhere it extends .as an
essent i al | yARertergrly iggferred eﬁ&%OﬂBWIM%&%OW?P&H%GQ? RESSHIIPVeRbion; ¢ he

end of top E&H?ﬂlé’b@ aRakk cﬂﬁw@ﬁﬁ@ﬂh@ﬂ @d nokA1&s Mﬂbu&ﬁné@r@arﬁdr{g@ﬂ irdtwsoporet | 4
|S|ntegrally rmed. At

su port 14 vaIv carri sed on

t he bott om leEgp 08¢ AP of B %’F’i‘té' er?g’ﬂflce&ft VRYVE Cgélllff’fotg i)lr% ’ﬁ'fpjgwppor t
i 4, corres pﬁﬁdidﬂﬂe§mto@@étlfﬂﬁnéw}ﬂ‘c&tﬁ@xslnlt&as@eﬁhl kS8bls. and 20a and 20b are
provi ded at support i4 and valve car rier i6. In the area of contacting
surfaces 2o0a, 20b, a circular sealing ring 22 is provided. Valve carrier i6
is bolted twhesipipeh-bverdrowsiieddbitiings opagdgs ngte thrtkatietting opsratingtstashiswn) i n
support 14 gar{%eg:l But r%laxgal alh rrnos otJ’t?le prior art tools. The tool is retracted from the drum

after the first processing step and a device within the tool is operated, which after com-

pletion of the drilling closes off the drilling nozzles directed to the bottom and opens the

cutting nozzles.

This device for closing individual, or a plurality of, nozzles is operated by means which
on 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
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Valve carrier i6 is a cylindrical hollow body in which an internedi ate web
26 is formed extending essentially at right angles to axis A. Two balls 28
- aof ball valve 10 are arranged to run on the web 26. Balls 28 are positioned
at the outer periphery of web 26 or valve carrier i6. In this position they
are held both during the "drilling" and "cutting" operating states, and
during a switch-over from one operating r§>t_ate to the other, by positioning
aids. In the present enbodi nent, the posftioning aid is formed as a spring
30 exerting a force between the two balls 28. The position of balls 28 on
the web 26 fw sadtiEngionadiesgokingsontsdliss haﬁrbagulpmbigmtlhe higatever, simeeais és dilans
for guiding_t I nt,
enbr aci ng AL Loy Fly SEATRTsRIEL i L, RPRRt, T
extents frovery hansa\ﬁeavs’hmlnbst Sglb]e@bmwxmmevwhaﬁlc@ifandéh%fén% éirrfﬂﬁséfi‘f aIiCbStramS
conprises bores 36, as shown in Fig. 2, whose nunber is equal to the nunber
of balls 8. Valve carrier i6 has bores 40, into which cutting nozzles 6 are
inserted, afh¢agangemant ahthe e@ns Beloparating thpapmeatys within the dsookimteeliphce,
contacting gy lﬁggﬁqnéﬁgﬁuglngr 42Riralfhee 416911@5”% ﬂﬂpt}@rcﬁ)epitﬁl‘g'rﬂ&ﬂber@ﬁ‘ﬂ-aCU ng

surfaces 42a, re parall é t0 axis A whilé contacting surfa es {4112 b are
verti cal torfmgﬁ@bﬂ“’eméhedmzﬁlﬁﬁ?%ﬂ@ltﬁ@G%P#thﬂﬁocﬂ(ﬂﬂe&é!t SnYUK B¥i ng

surfaces 42g, a"’}ﬁgmf'a‘ﬂ@opel%ﬂ}l drﬁan@&h@h@o%\m&nng Q\&tn@éy%@b@ﬂe& OTH@&*-VN ve
carrier by bolts q.6 Wwhich eng ae hr ead ed gores,not shown aIv

carrier 16.rangemgat léﬂ@%s@ﬁre@%ﬂﬂeﬁ%ﬁ eRl noYelRad davensixe pnd spggest 'E‘lls’é?p §8%% i ng

ring 48 is Qé(f@y(;dliﬁqdlﬁlfégfﬂtﬁ]ﬁcékb_l n the bottom housing half 4b ensures that
l'iquid can pass unhindered through bores 36 to drilling nozzles 8

positioned in the bottom housing half 4b. Drilling nozzles 8 are only

schenati cal Wtkﬁﬂl@gﬁefeﬂf@@ ah@ﬁﬁerﬁerﬁfﬂh‘éﬂﬂodl ﬂaIFfdjﬁalll ithingthe dramitbbtelemptiddj I 1ing"
operating st at e, | s 28 of  ball

illing state t

val ve 10 bl $&R™ Hﬁr(&?rﬁwa%atﬂfeto%tc gﬁgeff 8'2-;’| &SERP 10.5F ViGegvers &

di anet er of il dnSexi’eﬂltkﬁat&ﬂ@&httlhghoﬁwséﬁ)rﬂah&ihEhlgh}brabdlm vater Jetemspilteémduyl
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To swit ch owerridkagetting hohrt byt high-psesatie watemgietshe "cutti ng" operating state,
an apparatus 54 for operating valve 10 is provided at tool 2. Apparatus 54
conprises a cylindrical hollow body 56 inserted in the top housing half 4a.
The bot t om &hdapparthisgorrdddingindpiguaderhadunabyed serzlgghiave dtiegegetosms. wi t h

gui des 34 O%Pgﬁltéolg%l ;ﬁ‘oglg W6 btaggalg&d 0B ¢4 I@HA\Je%‘MlQQS%lnﬁﬁsré ﬁrofvﬁfeﬁeg in

t he manner a gear rirm gear IS I N nes sal Op end
hol | ow body wiih dubomtsdfor ppanieg hemeeslesoDepengbag on the poatiiomat ehewlipderaglsached

;3 82?; d6ﬁs:32r§]ﬁ1€egg£‘vt\iﬁqg atbmtgHgﬂaEeq}?O\qﬁé’&hﬂH cBablitsAR fR¢dRa4a hshiFHesakd Yater
: Jetgex1ts or the respectlve 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.

It is 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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To switch over fromthe drilling state to the "cutting" operating state,
gear.. 62 is operated by turning axle 64. Hollow body 56 in nesh with gear 62
- i.s rotated within the top housing half 4a by gear 62. CGuide g4 and with it
balls 28 of ball valve 10 are rotated to gether with holl ow body 56. By
rotating balls 28 on valve carrier i6, bores 40 that had cl osed off nozzles
6, are now exposed (cf. Fig. g). By ope[g[ing handl e 64, balls 28 nove on a
circular path until bores g6 are conpletely closed off (cf. Fig. 4).
ALL01856. RTF -9 Figs. 3 and 4 show a tool 2 in the cutting operating
state. Wt ebe atuippeghwipr ssurangémemsactording thé¢helmventigt.em i nto i nterior 2 of
the top housing half 4a and exits fromthe cutting nozzles, the only
possi bl e outlets, at about right angles to axis A Bores 36 are safely and
conpl et el y Blpoefkered bybbdiment pBthe psesenbinsenting wiiowf be ¢segiberhia detadlin
action of b 28 Lid ed dbdwih i S ption and, |ikew se,
when bores %@bgp %#%E %%h%?%?ﬁ%h%g%ﬁﬁ?ﬂggdkﬁghgiﬁpgﬁg?y hi gh pressure of
the water, far above 100 bars, presses the balls to the valve carrier. The
exenpl ary ephodifRAta l§ﬂ§l‘(\’ﬂiihd’l sEdt@al view Of 4n &AP6ARTST aNthe tRQ G tRYreseht t he
invention with two nozzlies 6 for cutting and two nozzles 8 for drilling.
However, enBuaRhEhindher&ilingeresUbEsRtBY t he subj ect matter of the
invention with three or nore nozzles 6 or nozzles 8, respectively. Neither

is it necessary for the n ers,of. nozzl es, 6 and.of .nozzl.es.8 to.be equal.
In particul 8 %h%vwa?ﬁﬁg%@uwa’t%&th E’ﬁi”iogﬁn I’\‘%\Piuﬁa etrrmoéétn%r?t %@Feetogy
nozzl es requddoidifg Mihe présant fnventhal ihsh@@riling'aperaing sgiie,de af angleacthebal |
may serve as a paqsitioni.ng aid. Spring 30 is then no | onger needed. Such an
embodi ment SFUngﬂnﬁN 3%@ a plurality of nozzles is shown in Fig. 5
(equi val ent features are designated with identical reference nunerals).
Tool 2 has a. housin and.,a valve 10 Val [y .68 ] in the
nousi ng. - Quf & agroinss el Be it MR «EBLHRnr bl TRl Sl o
one on top ofvehtien ot thel'cuthiog zdpesatty statd; 6B are shown to be vertically
aligned, whereas in fact they are offset at an angle of about 60 to each
other. This is indicated by cross-hatching. Balls_ 28 opening or closin?,
dependi ng ofig hehopea sacongd laigiindinalseetionsd vigwani dn dgeavicalgnizslimapintyhaipo
drilling no recel i 9] : Ll ' i s 28
in predeteréé%gﬁnggéle?gﬁgﬁghgﬁggigggﬁ' §%%§%?§§%%’?%ﬁﬁ%%gﬁgdﬁéﬁwgﬁ+%ing
protrusi onsvew daffiggratd with it. Support 33 is attached to cylindrica

hol | ow body 56 as part of apparatus 54 for operating valve 10 CGuiding
protrusions 35 effect a secure positjoning of balls 28 sg that no springs
are needed. Fimppahewsaseonpdvipehatophascenns gasscand@phedmerby r esponds to
t he enbodi nents shown in Figs. 1 to 4. Between housing 4, valve carrier i6

and the neans 33 for guiding the balls 28 here are 66 .in flow
communi cat i & dRVE Oé?}‘ ? 8?t%<?a‘m“€g?g§2 fwcl’ Hbz&i?é?%‘iu%ﬁr}g ‘tgq%g%\ﬁé’gé?‘mﬂ%ﬁﬁn%'
ALLoi 89g6. RTRles (sch®mbiicadlyghowe)for Arillinglcoko8 end h oxse bofds opbiiagghd clokiagi or

cavity 52 and through gaps 66 so that any pressure differentials are
avoi ded. ALEB?éﬁﬁﬁ’éTF

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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-11 Cains Atool for disintegrating coke, having a housing attached to a
drill 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 valve for

cl osing 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 Yalve in the cutting operating
state) and wherein said housing, said valve and said nozzles are adapted so
that water hallow baly tobbttnodreedinghathabatithdrent lof sipdmusimgpagthiassperidiedisi ng

and said valy hr o i 3
characterlzeéﬁ‘%v?ﬁéi ?ﬁ%ﬂﬁéﬁérﬁPﬁfs%@g F ﬁhgﬁﬁdépgﬁﬁgﬁgggﬁqgég‘%%ﬁgggn
operating sitisdjspasel @l ieddttofif. by the balls of a ball valve. 2. The too

of claim1, characterized in that said balls (28) are spherically fornmed at

| east in sections. g. The tool of claim?2, characterized in that said balls
(28) have aForssmpte andpregisralignoent efietvecarriesapiabsippont 14TpaTesONiR8 €OR i ng

to at |east ag{}ﬁ%%fa%@igssaqd 168, £hd %hazﬁﬁcicﬁfdré‘ﬁ%\hdbdtd%@ﬁ ﬁﬁtmm{me&%&) are

symet ri cal aim 1, characterized in_that_ said balls (é%é are
hel d in posfiet ¥nlbthesreneficegtacing surkacespea, 288} 2 GreuddrspFHIE rings s Mrevdesed in
that said balls (28) of said ball valve (io) engage neans (32) for QU|d|ng

The tool of cl 6, dint id di
nal |5 28) Brivamaichit b oo ity ianes bl 6 utmond Lreessg P ARG B o

bal I's (28). in support 14 and in valve carrier 16.

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 arranged
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 bottom 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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ALL01856. R CF -12 8. The tool of claim1, characterized in that said
valve (10) engages neans (5q.) for operating said valve, in particular for
- switching over froma first operating state to a second operating state. 9.
The tool of claim8, characterized in that said neans (32) for guiding said
balls (28) have a guide (34) engaging neans (54) for operating said valve
(10). 10 The tool of claiml1l, characteriged in that said valve carrier (i®6)
is arranged in said housing (q), and bet ®een sai d housing (4) and said
valve carrier (i6) there is a gap (66), wherein said gap (66) is in flow
clormu ni cat i gbachid b ﬂlﬂlvdl\’e pheier by bolwié yvh(cﬁz)ugag‘e thraded baies (gt shawe) efool of
claim1, character.iz d that S i are
inserted i n‘iB er%lgrf %ég{agﬁﬁv% l%%em){%%% Cgﬁcg?aég%glﬁlglﬂg%f%q? he web
(26) of a vptoviledarri er (| 6) 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 Qéez when
sai d tool (Bgpvityssaimthe boitomh@gsmgéabﬁmbﬁgswaﬂ@t liggid cqm pagsguhi aimii,
characteriz I

18h PRiRAEE 0y (HoronPR)usi PgREhone
on top of t %l“éé}@é?,g?d$1 %g éuiHr?nl%l1 cr?arac’ot erluze {bﬁat sagljd

tool conpri swlas@msowzasyherr@atlc@ﬂ)éﬂmmhg said valve (10), V\/nerel n sai d neans
(54) are arranged between said nozzles (6, 8) and the top end of said tool
(2). ALLOi 8g6. RTF . ANS. A A. A2. A& A2

\ A2 A2 A2Sef +
" 1xsni d_z] €8¢ tos] @ shewsp Helisa]icar eds H‘a‘]héa‘]@é‘]“é a?%?%%ﬁe%%‘]eéggﬁ%ﬁé%ﬂt@a frajcajc

2] ca] ca] cal a2l aitabarl Sproall ok iorBlicl b6red i e NIRAPIBARB44456067
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GKGOGE KLMOBPPPPLQAQFOMQS) xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ST2TTTUf Ul UUMV_W
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within the tool above web 26, through bores 36, passes through cavity 50 in the bottom
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 hollow
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 body 56. By rotating balls 28 on valve carrier 16, bores 40 that had
closed off nozzles 6, are now exposed (cf. Fig. 3). By operating handle 64, balls 28 move

on a circular path until bores 36 are completely closed off (cf. Fig. 4).
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105s! 109 & Figs. S a4 Ko a tobD2mthe)cutting operating state. Water at high pressure flows

from the drill stem into interior 2 of the top housing half 4a 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 30 is then no longer needed.

Such an embodiment 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° to 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. 1 to 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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10H ST2TTTUF UdEMN ~ 910% $: ! 1096& ()- 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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I?Ogg(r)}gr I( ?L +C0£” '/ gilfglet\é\/gﬁgp&h g}é@u A ?g&ﬁm& §_Fw1 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. The tool 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, The tool of claim 11, characterized in that said at least two nozzles (6A, 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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