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ON- LI NE EX G3 NG FI ELD OF THE | NVENTI ON Thi s di sclosure rel ates
general ly t HMM’ of boiler / furnace desl aggi ng, and particul arly,

di scl oses a devi ce, tem and nethod all owi ng on-line, explosives-based

desl aggi ng. 5 BMEREROUND OF THE | NVENTI N A variety of devices and methods

i 1ar heaDroichangs EEDANE MeBioP IR b MR 0SB RE S A8 R (o
that interact wwth and erode deposits. Water cannons, steam cl eaners,

pressurized air, and 10 sim | ar approaches are al so used. Sone approaches
al so makBElEREROBTHERENTION variations. And, of course, various types of

expl osi ve, creati 0 (o]e} s to blast. sl. deposi t ff. of the
boiler, are a?@% @gﬁléﬁgeo%%%fﬁ?ygeﬁgr\éﬁ)\/ﬁ rtrh etgef@gogi ﬁﬂﬁ’g‘rzhﬁP%S %ﬁﬁg&‘ﬂg’ogﬂ" e
devi ces paticlad), adigilogsi & deviRR! tdysitnathy méhes talRidEbime, agplbiifes Bisae
shock wave from an expl osion, appropriately positioned and tinmed, can

easi |y a#eslagaingkl y 15 separate large quantities of slag fromthe boiler
surfaces. But the process is costly, since the boiler nust be shut down
(i.e. brought off line) in order to performthis type of cleaning, and

val uabl eBpICEROUBID OFMHE BNVBETEbY | ost. This lost tinme is not only the
time during which the cl eaning process is being performed. Also |ost are
several hour sAprarsfy ob devieesnandgmetheds ereeussdi tbedleamslag i simitlen dopdsits ifren t o

| d - I , ' f he, 2 .0 .boi
bo 1 ost antish SAREE Bl oL ERRIIE B LR, RoRRU S Ry SghmiceSeifier o

remai n ofhal imeractuwith@né lepaldl d¢hositse WarEEEHRKE Blealf cledh@rsD ples@iriz¥®dlrd and
premat urely detonate any explosive placed into the boiler, before the

expl osPveEnhas appeaches aigelsoyussdsiSomsrapprdashesdsoomaled wng, of tempreatiregvaripdons.

rocess i\nef ' [ [ he boil er. rse, .loss o
Pont rol DS reRasRabe aRdlr kool TR, fibe o 1381 taibofls off 5
danger f of thpbsitmyurehlsd oagicesnivady used forldeilhgingdt the time of detonation. So,

to date, it has been_necessary to shut down any heat exchange device for
whi ch expl osi V8% Uisaeberniestyeadiyices foisdestaggingds a particularly effective method, as the

large shock wave from an explosion, appropriately positioned and timed, can easily and quickly
15 separate large quantities of slag from the boiler surfaces. But the process is costly, since the

boiler must be shut down (i.e. brought off line) in order to perform this type of cleaning, and

valuable production time is thereby lost. This lost time is not only the time during which the

cleaning process is being performed. Also lost are several hours prior to cleaning when the

boiler must be taken off line to cool down, and several hours subsequent to cleaning for the
20 boiler to be restarted and brought into full operational capacity.

Were the boiler to remain on-line during cleaning, the immense heat of the boiler would
prematurely detonate any explosive placed into the boiler, before the explosive has been
properly positioned for detonation, rendering the process ineffective and possibly damaging the
boiler. Worse, loss of control over the precise timing of detonation would create a serious

25 danger for personnel located near the boiler at the time of detonation. So, to date, it has been
necessary to shut down any heat exchange device for which explosives-based deslagging is
desired.

Several U.S. patents have been issued on various uses of explosives for deslagging.
U.S. Patent Nos. 5,307,743 and 5,196,648 disclose, respectively, an apparatus and method for

30 deslagging wherein the explosive is placed into a series of hollow, flexible tubes, and detonated

in a timed sequence. The geometric configuration of the explosive placement, and the timing,
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Several U.S. patents have been .issued on various uses of expl osi vesBiMAR 2004
desl agging. U S. Patent Nos. 5,307,743 and 5, |96, 648 di scl ose,

respectively, an apparatus and nethod for 3 0 desl aggi ng wherein the
explosive is placed into a series of hollow, flexible tubes, and detonated
in a tinmed sequence. The geonetric conpiguration of the expl osive

pl acene IEl_()l}glg,g%§2004 2 are chosen to optim ze the

desl agg?%gcrlggrlgééggt ﬁllzg]é eS]ag%lgg 1,135 discloses a plurality of

| oop cl ust er &.%fPatket dloas,2 hy 1 Todistlgsena phirainpof looilheérs bHditotiRARdDlacthes e
are again 9 orretrlcal# Qﬁ\?tloned and detonated with certain tinmed
del ays, 2pYY BPHGT AHRIRE partels 1 [hgespse agaisgqgmstriqally popitioned, agd dstonated with eeitain | v

di scl os cord about the tubin anel s at
ﬁﬁteg h@t%g%?‘d‘%;?t%z@ @éc‘?x%ﬁé@s gp

presel ecte Iate spaced | ocations, and detonation at presel ected

interval s, ohc® Rayertrio. t5)052ﬂ9587n31ﬁ1ﬂaﬂjf1dnsvlobd’sqilﬁhbmeﬂtabﬁ &tplosife &di@ abbii the f or
sl ag seE@[rlatl on, Each of these patents di scl oses certain geonetric

confi gutubingoR&NH AL preselasiadh anpronriaiely spaced jlgetionss apd| detonation e dresslseiadnt i al

det onat i as 0 all of these
i scl s irayS rE akdin WLARAR: WARHA ARG RAGRRE Lol Sy o

on-line duri Egchje’é theese) patgnts tdiselosesateriafn gdrmtehin tomfigwatibits o2 ytRembet 6fxfht 0Si ve
to pre rel detﬁnat.e efore | isagroperlgl pl aced, and this uncontrolled

expl osi S’HHW‘Y > ahPellige 1 e%?ﬂPQ}’é‘a deiQnatiamyg @s afhpse it deslagging pracesse 4v e
seriquys; t ; rs to disclose
 Tethod PP theh dRARARES e cxpiniel pBbBAl rpblins 1680 bl \ARRTE R DolifRE, 3
sl ag podiueig Heslagaimgovienheaprof dkie bailer veould came Itlwlexﬁlosdept@?réﬁnatufblj‘l h@toh&&
space,; g,otgtl nuousl y feedi ng%dal cool ant through the tube ring the formation
of depoSFiPE it i PIRBECTROPIacqa R thisipconieplicdiexplpgion wikk npichaxsitastive. eayciapies t s,
inserti g RNeCXM &ﬁﬂd’é‘ads@&é}‘loh?& &r&”&? é’i‘%)tnﬁél the formation of the deposits
while the tubé is still somewh a coollj and detonating the expl osive
before i t ha¥).a Retentd¥w. 28498346 appeasntd disndiessiarméthyd foelifitreliticimpgat fibe (iffe ¢a

e.g., . | lines 2 0 44-5 an aim1 ) Ther e a nunber of problens
i £ oot ot B af ot acrtin Rkerdofan ke prgid fhe ToRustiogol SpErets b8 i ng
to thishpedpaed; cBhstuobsly tf@é@l'ir@k%ﬁo‘far@'ﬂﬁ@%heﬁlew dﬁ’hﬁg%ffoﬁﬂﬁt%ilx of dépagaRce
for the application of this nethod, and the tubes that contain the cool ant
and | at &e hdtepw;oamtlwn ihs tivee Ito hrsak i detpomasntnsémagllamgxplnsivdmﬁomaergbe

system r Iess rnan nt The tubes are
S et afitihs dFuiafiaR of B EPoStsIRlfe R 516558 s iR e e sl Agrontne B eq
suf fi ci @ﬂilbélvé &f@&\temastatmmmu@h@ambaﬁ&umar f&ﬁ%et&aten%%é eg ol ¥RfRs a”d
are "cool e he passage of a cool |2§ t heret hr ?1 duri ng

oper a0i A 51 a(r@(qlatmzl) Theeare agupergfprebiems wnth tierimeentian 615910$etd hysthln patentsar y
‘to pr ovi de %ﬁﬁl qpé ehﬁo%ae«ée I&c&rﬂ"ﬁﬁegb tl?t I alt<e ftgust abe 05? hs:frgéjaﬁegi ]aacﬁ nac e

be inserted, ric ur|n ope

so that pactm:ﬂgeumds ut advande,t for chegdpplitativh dmatstmaﬁodmnd hige tubsE kia€@ontainCi@t - 2,
| ines 32 03 es are supported "at the back end of the pocket

upon suppoRitan "e” %Fxlﬁﬂ%"epﬂ? Hég as t}@ cgolanbfyecgng@r@ﬁbg@agnémem; mpgtdetmck of
th I
e wa hlace on]a h&¥elordlss p@ﬁnetx{]wefsnﬁ"l%rtuﬁéa ater ﬂﬁ'&ert&? b@fnr(%gee { c éite%crs)tltmﬁﬁ% t? h e

[ or by having | east 't

depogit foral asrelmﬁ@refttneymd fom(adodufﬁci?cntlylm GSV&%&@mté\mfﬁpéﬂeC@isE@& 5ahdeRSthef
hoses and ducts are attgched for "feeding 2 6 MAR 2004 3 cooling water

.. and s e Y ngoded gy éftfopasﬁ?@e\%taeqoohnt duid . .3, thtrﬁthwgm dvoing speratiorc, 2 '
gener al k)cY)) ZA'ﬂqcs ifh@ Blftrtﬁ@oﬁ fﬂtﬁttas ?? 5% ? tgqeé’ggﬁgf 8 Ipﬁot\}]c% bl??tS%ebereivleﬁib

operation to prevent e tubes burn| n

(see, ebgcks foohllovdng theetabd 4- 16 banssested, or 1, . ol t’etﬁévé’rl‘l’m%cks duivirpUPeraltioh f
i nventi gn cannot % Lg/ be bro ht onto the site of a hot space after
deposi t fefamacsss Gaheols muform thaueh ehichydh fube gnasehedhessied ouapbmsﬁé’, whi | e

the het i t

cont [ ouBCel G ey &suoponelayR Btk ond BFk BRAR B DS e PG SHE Bivete ot
space aag.,bha sappedistape bbthecbﬁcld@ﬁlﬁsmtaﬂ A[Uﬂ],at?elhegmbrftleﬁ@BF inPE& R GIRER tae's and
preparation such as tube openings and supports, the tubes thenselves, and

cool ant Walippl tprabudlaama] ﬁdg@t thefhvighst tubes ur.aest rmmedll@@}'pmwmh@d@poyltsadteady i shed
f th d |
pat ent 1908 628 o0 L ATSRC & cobpigTEd Bitee bl foPEane e B0 PRRGARY cktidhen

the tine arrives to break the slag deposits, "the pipes . . . are drained,"
various cocks, hoses, bolts and an inner pipe are | oosened and renoved, and
"expl osive charges are now inserted [into the pipe] . . . imediately after

term nation of the cooling so that no danger of self detonation exists,
because the epr05|ve charges cannot 15 becone too hot before belng
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expl oded i nredi ately after stopping the cooling at the end of the 2BeMARI 2004
of the furnace. . . ." (col. |, lines 49-51) Not only is the process of
draining the pipe and readying it to receive the explosive fairly
cunbersone, it nust also be done in a hurry to avoid the danger of

premat ure expl osion. As soon as the cog ant flowis ceased, tine is of the

essence, o sifnEeatepe t ' 4 ' heat u nd th | 0si ves nust
be pl acecg lluﬁlkipoat he t%@ggsc%%ingﬁﬁlggtg@?{ﬁ\ré}&de glhgt lgn S%B‘?’c&‘?“s‘f@@f%’%ﬂ@e
heat i ng Auid, tlieetubesraudide @neled whonevat the hat spakieis ¢x ppadstionao pesvemtans Abky gl f

det onat e@ .Ther& i S not B_i ng@i,\rﬂ*thgs patent that discloses or, suggests how
to ensur®mipgand fhe watst fom Roilipg. | (septe-Boctof Jibinasnidr 6 angdocal hhtlinendd 5 bdess
does not Qvehe S [ o) r ture detonation. 2
5 i o, P v Afob BAREESBiY Y ophph it R, St B SRR R SR L heR e
pl acenerfornadd dridehexyded at will whietonttsehd depBsifsavhildehomnaishRe iPstill hoeSRathBethe

expl osi ves nust bggugll aced into the tubes in their preexisting |ocation.

There i SURRS &Y PYFAY capiyrionEncaked essntialhadieoughew the andresepstation of the

dot onat 1oh-Pee ohé BioecciiBBof B adEals e SERSRAR o 48 miRRERn and
then fr eetly anmebesaferings datl snppets) the t3besethphdiescamt codladt -sufysyifahd drdihagdBy be
inferre\(ljm{r{rl’q%%{qgeeﬁggtscri ption %/g%é)l't her e {5‘; at | teggztbgpgne period of tine
during ’ '%ep%f't‘,'é‘aﬁ*ﬁ!l‘él ishaddar : assgf1a PaipAem. Certainly,
oroperly uti HesaRE e il f ARG B ik el B iedoul S5 REH B Degriti noe
one obj epickdf tat dveid dargget.i Shenghd timé prrdxes pd bichle tmvsﬁg' deposits, tthe Piet akegreout

of operati.on for .too Ia&g atine," (m._ |, lines 39-41, enphasis added),
and, si fEEnEdhe varigpe cockse hesssi Saliy apdnpdinaete pipeatie doosenedh sne gempreds codi ng

at the e ; tdaQN; or .l Jge" 1. l1ipges
3051, oushaays PEuRRSe o ingluc g OGRSl anbRipindion BERRSpace
is in faoblitg shuhatdoovdahgar aft selfedesinat@imexisisrBeqauie0 thet expliivenétiai@s, capidl t hat
the cr of the inyeption is to hasten the cooling of the slag body after
shut glb%eg?f“‘f FPé’thO&z’F@’ﬁ% T1B% e’&i‘?f’“ﬂr“&f&'&@&al%r ol lingsy! 7d®) nBhen, %ai“mbﬁgaxpor
the sl agxbrREYd IBmeMRlelyldn sRpiHE el boliRER t5Oind oFihd 42 iﬁ%Fﬁa@)mmE her than
to allow detonation to occur while the hot space Is’in Ul operati on

wi t hout (e@ly!slings 48virl) alNotagnly isrthe atocsss off drinisg thefpipd dndtrealyiigtietopreegios thiei on
that is pe dec‘fﬁﬁi %{uéxﬁ?o usin thtiﬁ i,nventi.on, 10 and ggga ({0 th(af

conf i gurAPIOSNE SHENG TRESARE JF MRAISocke dhngdn AduiKdo ayqid dhe dapger of poepatyrs n

does notexpRPiRar ALsddn dIROLSLIBE rﬂéﬁﬁis%@%ecﬁ\’ﬂﬁﬁéj it the @Mnée?giﬁleoﬂche ht%egzﬂﬂce

device, but only with a limted type of hot space device that can

r eadid{ bseiadeirhlgun @ad the exninsives musebelpleedddstedtht tuties amd purposehillyglesdnatedt ur e

as discl ur g .pat . 141.977 has, sim.lar probleng to U

pat ent 110 SIS haRE e (B wédom fo B35 MallnerRisBe gty sl r os
a si gni fdewmates.anerd isodotlsing dn pliie patead thandiaclseRo? Gapdes@How iPehsirf @hethkhe

i nvention disclo?ed t hereby can be used; insofar as one cannot sinply

appr oac §xPielva gt aphied-detqriate, s thatsthe grogess daes rat hays totbeangeesshnkydwirtgdyto
desired ' i 40t he hot space for detonation, nove an explosive to
t hat Iogg?@%&?ﬁu}gn&e%’ﬁﬂﬁ?i ed manP\er, and then freely and safel ypdetonate
the eXpl osi velhard, thielpre-plaocenémsdiharubes ad discusysdebons constaisbe pladerfer8Pinges to

whi ch this patent plie | so appear to be |limted. According to the
i nvent i GXPI@FIYE w@e&gﬁﬁm ?ﬂ@eﬁé)a%t&l?ta,rr“&&" Bheetnlenives must baplagedtinto thetabesdn

W t hin Yo . Sha s ntion n used. . (transl ation
of pagetﬂgb?r Elleég%l%gﬁgf lth%%u%gr gg?lgg%% &%hht%h%&ég ézfrp goa.c@?‘?ei F‘gtoSpﬁfe ?%e((%' t{‘? 8 of
need or aomdeulpidnotretly chbesefay wasitednodition hethfotht hotBse for defodMidra B aRf

par agr aph begi nni ng on page 1 and endi ng on page 2) Since the 2 5 device
for i nplespesivs A thatdopationeigsarppnhumied maaner and thien dragtyeandasafelp atstonatet thbe

t hat Wreﬂ%ltoﬁvé hing the cooling fluid into the bottomof the blasting

hol e* (translation of page 2, fourth full paragraph) and, in one form of

i mpl ement at | Glourthdt fray dk tnfe@edframehe descriptiR@shdtitie s AleabtNBmBPetiOMbPfimt he

bl ast hole (trans]ation of paragraph beginning on page 2 and endi ng on page
3), and d¥ripgwhich theshof spasg mush b fekenygut pheparatipan Cesaintyheperation nisastashiohg | s
filled w rd rihg the 3.0 pnsertj.on of the expl osive,
-y SeoUbSPEGhe R eirgdede D AL b4 ot 3 RiebliST o dosgrbed Sl
substantially vertical in it orientation, or at |east has a significant
enough vertical conponent to enable water to effectively accumul ate and
pool within the blast hole. Because the subject hot space nust be
preconfigured with a blast hole or holes (with 2 6 MAR 2004 5 inplicitly
at | east a substantial vertical conponent) before this invention can be

o o o L, o o v . . o o g




again, is very disruptive and requires significant preparation of Z6dMAR 2004
nodi fication to the hot space. And LU 41,977 clearly states that
"[a]lccording to all its forns of inplenentation, the device is put in place
wi t hout a charge for the purpose of cooling the blast hole for a few hours
with the injection fluid (translation of page 4, last full paragraph,

enphasi s ) Ld be.2 0 desirable to avoid this cool down period

al t oget hesﬁggﬁ)ggtoﬁkr teﬁﬁgtr & YKo 15,42 P'i‘?wfrﬁéhed%vsef‘aggit%Be tﬁ*:k%e%t f OpRIALien ki np| y
i ntr0duass dorgos!isek, BXdH. OB 11fRs 30140, dripRisisS RRRE), Ahd Wihde et Adt ANV ISRA O
alter or preconfigure the boiler, and to then detonate the coo eof( expl osive
at will ieyedisely pHer erningthesesling @ the edd iofs thahapestion af ehafiatdcewrlthchkd’on i s

desired.,. An rtainl .application of LU.41,977 is |lim.ted only
o hot - LedlERRSko ST LY agdel i BPrE Rbin s Bhosiich watthehispact in itac

whi ch Bpheedevit forett ildisnNginge (RO YrioY RE8etoiatids 2 mdeke BB GRSV InE @n\ieﬂﬁtﬂ} Wpch it
is not feasible to introduce a blast hole. It would be desirable If a

devi ce, hsyten the centingef the dlag badyiafiss shiedowr o thiat ddtonatioh daraprocssdengrt gsicklgs t o

safely ol | be used for ,desl ing, on-line, w.thou need
o ahut Aol PRI 6P S8 PGS coB! o8 n D Rer S Latmetsg oR Rt Bor 1 er
or sim laflowhiRakdtich ©vebanafledRVhd 8pice if ATl 6?&aidnim\&.95n, RdB&h 4P based
desl aggi ng, val uabl e operations tine for el -burning tacilities could then

be recover ed.Fipallyj eqayser eff alk the gits iprapdration phrapis neded pror toaisingythis énveatiah,

met h r i . | ean. a boi | er . .furnace,, scrubber,
o any abfEEY BERLATLKE TR Snd SRhRL Fr R B ubES s {tggeegho

i nci ner aipperg talby igable abrdsb Tt boarwith af@ fdrast hdEyPabeddviced Butsdhl wiRWlimiteder eby
enabl i nq that device to remain in full operation during desl’agging. It is
desi r ed WRS ¥nhabiseacgAeyies | that spe bareadily precenfigusedto suppory dhreedisclingd \horizangal of

el i m natj i shutdown of the device or facility to be cleaned.
51t is t%@@%%tgdgﬁ{rgggﬁﬁ‘gﬁ%g' personnel safety and facility integrity, by

enabl i ng t hi Lusamburgepatap! asiMegF7bagsesinilae pribidng @ QLS UPatkit RoS 280 s

cont ro% | ed. manner. SUMMVARY OF THE | NVENTI ON A preferred enbodi nent of the

i nvertt? GRtisHAEY ¢ Wsiap ps dhiy patenipalpe reayies Aovignificanh pmguns| ofsite(prépacation dndt |
on-1ine i ,h@Qr S A d - i i nci.neration device, by
ot i ver g afural ol DAGE: wfinfefibh Hscldle bty 08, & el TRORE o P ccBbusics

t he explsosply@ppehdh thellowspdeatafieisthe atygi acesiilation dieolyathbode. any Rsiexdpb&fiok e,
while it .ihs q}eei ng cool.ed, is.delivered to its desired position_inside the
hot boi IBMAHSREPage {5 flstonation. move an explpsive todhaltleeatipn iman wHurénd reanetinner
at the thiendiefielshd Hfly Bl YRRy ritil one
of ordi r?ary ski Iel_)ei nt hey\?el evant a ts,&ﬁg{%’rde elbér%g% %qn%%%ﬁ%ééﬁﬁogiséc osed
her eidf Wseisesdo yedhighothistpatenbappliesalsqanpearab be limitethr ane whi ch envel opes t he

expl osi ve and, t he.det onator cap,or, silar device,ysed to getonate th

expl osi ve. AT %’o@? é’h"t"'?“%‘ﬂéﬁ“‘g%edom%ydﬁ%ﬁa%ﬁ\&m& asting hgle"jnyust B'a C%teg
fairly adnst eRtsubjb@Wot §fae betore thd@vértiofich®be Bed! (FanSRAUEA 9@% ¢ bNRL&RYull
cooling the external surface of the explosive and 2 0 nai glnlng the
expl osi \arageph) peichhotkstagadrillsd at ehepématofimecd @ombdmprion to thefaretioreobthane i n
turn fl out of the.nenprane at,a.fairly constant rate, thrqu

per f or ag :é\@dnén it “%‘P@S%’bgf g gi?atf Ayslaning, op pagq. L 2pd gﬂ@."g?ﬂﬁg‘&gb%ffm%‘%l ant

constantdeyicé lfeinplévhenting thRRdveNSf e th@ertioh tMclkdRlap Mast i péhf

heat ed by the boil?_er fl_gyvs out of the lrree;rbrane,c and at heasexglfboets@\g/te |slS

mai nt ai teding the ceddingdlud inehgdiortonsalf the hlasting rholet] duarfsbationl of paget2, Geurth@ob| ant

flowra | cal. referred. enbodi t run between 20 and 80
gal | onstpg@fg;a#mn@t%e{n%?%ifggnc%@ﬁggetfeflf%\%’i & rf’tﬁ'inﬂgﬁzg‘a' adOp! 8“"2@[5 thsdagtarm o
first bekaWaslrefa@tansttdntofpatagiaphbeditting @@%@géi‘%@é&ﬂﬁr@sdnvﬁagggfi ah@§iRcapVved
into the proper position and 1ts tenperature nmaintained at a low | evel, the

expl osi ¥ea K&y aiupnefi thel inysntipnsthatethe blapidradhis filled avitht ootpnt priorsb agd fiuring thand

t hus .Nng., hler. .3 0 ternatiye preferred.enhodi nents |ncl.ude,
s ] SRR, of 18 AR, 1y A SR NP B e aal Rl s hie
conpr es s@btatiallPUer@édI o it DABntiAHBRE BagRSs a biBniBbaAf enAfghlVaRiAf Qub¥REioned
l'iquid coolant; (2) using one or nore highly-heat-resistant insulating
mat er i aleBatlowaiasioleffeetiveheacephlateiand paoldwittén thedtlast halap, in place of or in
addition to e afgrenentjpned |iquid or gaseousg . .2 MAR 2004 cool ants;
Tnd (3 o epPr Siecotmeh Bt Par g brcbre SRR arit s Bl er delos Quithi
pl ace of or in addition to the aforenentioned |iquid or gaseous cool ants,

and / or the aforenentioned highly heat-resistant insulating materials, in
any desired conbination. 5 BRI EF DESCRI PTI ON OF THE DRAW NG



The features of the invention believed to be novel are set forth Zrﬁm 2004
appended claims. The invention, however, together with further objects and
advant ages thereof, may best be understood by reference to the follow ng
description taken in conjunction with the acconpanying draw ngs) in which:
10 FIG 1 illustrates in plan view, a preferred embodi ment of a device,
system an

el - bur RPHGTY c(epst s bl verthal aﬁ%a%ﬁ%aﬁo&@ss’ Beskianean qu@%ﬁz?ns agein

i sassent] o4 bEoas SHREN, sbrifudich JprepiRl Ay LA (80 He hoshe: R by
whi ch t mcsurnlldvtbd,eandlaetegme @mvaid Smxtehmel cloelamsaeinthleefdpfo@ﬂw Ufgst bEhﬁnta%)ed
0P . Pt 508l KOS, R, S 18 o
nvent | aced b i Ko C%QTgén%’&’&%?“g“h‘é B85 1€ oS o 8 ERbesl witell B o

f1ow, aridlasv\holch pretdrilledefor tha0 purpozt eDutetoahahl last phitially Sertitd] weleh@ties of thepl an
e of, hi heat - insulating materials to insul ate

Vi ew, |y resista e )

expl osi iasgg%e%éhﬁég%qe ©b ApRyRagh f?é beja the @P@&gmdgt he iexplosing és racessrilyn
addi ti onoh@raidea. AR VRt QNRGK J:lbzgul’ﬁ Qhe dRc16SUS hSQ%\@'Ma%t b1 ared mltfz}llg
illustrates in perspective view, a t-resistant explosive preépar n
used f ordridiad,2it Bppearsethetatl loast weme Ia&mnhtrcgf,bmlar ﬂiuﬁb&nainddrorld”\srﬂ;ﬁtdjnt wolldtte the
enbo Fl 1 thr ? 5. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

FI Gdjl Jg‘iﬂ"(?géo intrguge these b aéﬁ%?ﬂ nment of a basic tool used for on-line

cl eani ng of &if®! inBHiRbPGededGiell iphténts qﬁ@c&ﬁ%&ﬁ#ﬂgWh%h’hoid"{h@%ggl to([he%hﬁgsl ar

heat exchange device, or an incineration evice, and th SCUSSI
fol | owi rfgr GHRI84ASSS mhe thesdant hales for bk 41027 7) cxside withirthe hotspac, a&hareglreéﬁble

' the QSOarOuRRe BRABHHE Brde.oTht DSFUS" deih dandio prteadc tagopbetor
l'i m t ed companenxddvas bafBreSthi %K%l%xvé)tshﬁtrrocﬁ%w o8’ ‘2984@%\55 GBhi&es GRS by YAt dron,
pl ac e1d5 6t1 epgagtptilgtatag Itu eé Qrsélc((j)gtuguously %gtl)lecll Eh}r/(,)ug%(r)]ut the operatlon of the hot space, which,
again, is very disruptive and requires significant preparation of and modification to the hot
space. And LU 41,977 clearly states that “[a]ccording to all its forms of implementation, the
device is put in place without a charge for the purpose of cooling the blast hole for a few hours
with the injection fluid (translation of page 4, last full paragraph, emphasis added). It would be
20 desirable to avoid this cooldown period altogether and therefore save time in the deslagging
process, and to simply introduce a cooled explosive into a hot space at will without any need to
alter or preconfigure the boiler, and to then detonate the cooled explosive at will once it has
been properly placed in whatever detonation location is desired. And most certainly, the
application of LU 41,977 is limited only to hot spaces into which it is feasible to introduce a
25 blast hole, which appears to eliminate many types of heat-exchange device into which it is not
feasible to introduce a blast hole.
It would be desirable if a device, system and method could be devised which would
allow explosives to safely and controllably be used for deslagging, on-line, without any need
to shut down the boiler during the deslagging process. By enabling a boiler or similar heat-
30 exchange device to remain on-line for explosives-based deslagging, valuable operations time for

fuel-burning facilities could then be recovered.
It is therefore desired to provide a device, system and method whereby explosives may

be used to clean a boiler, furnace, scrubber, or any other heat exchange device, fuel buming, or



2 6 MAR 2004 8 detonated such that the shock waves from the expl ost 6nMARUS(D4
slag and sim |l ar deposits to dislodge fromthe walls, tubing, etc. of the
facility. This explosive device 101 is detonated by a standard expl osive
detonator cap 102 or simlar detonating device, which causes controlled
detonation at the desired instant, based on a signal sent froma standard
initiator.103, by a S qualified operator. However, to enable, _

expl osi ngebaég‘gd%&c&a‘m tf“(ﬁl“HE‘gﬁ&ftﬁiﬁY’ﬁ%fP Rsrshut down, itheseby egabling thatadeyicpeed

to_povet, dou Wl Gkl iReliagid Ly, two prior art problems mst be
overcone. First, since exploSives are heat-sensitive, the placenent of an
expl osi ve i nitasdesizd th gnatde ealuzbie openationptimend be covuted) bl viduleast eliptimitiag i on,

creating danger to both_.the facility and personnel around 10 the expl osion.
Hence, ﬂ‘te ‘}eggﬁ%éh‘étélgwg}of efeyige arMWdP%esBm%g t he expl osive device 101

whilesit is Ipeg i et | WY r ' . .

det onati on. %S%%é@d??%hﬁgt&%gg@ S?%sf%)nracfg&%tgrlg%gg?’bGg%})}%l%gé%@ mé#f‘%r t he
f ur naceexplohvistmsed depilimgte oche iex pdfe and/eontrdliel iver.nmense heat of the
on-line facility. Hence, it is necessary to devise a neans of placing the
expl osi ve that can be managed and control |l ed from outside the burner or

fonaCGSUﬁM&R@WBE?ﬁVWﬁW cool explosive device 101, a cooling
e IC

envel ope 104 is provid conpl etely envel opes expl osive device 101.
Duri ng oper ati piferied embpdiefeat ofattle mvbatitinreantles axplsivegtotivigled i cladinp slag

punp i.nto jt a coolant,.such as ordinary water, that maintains_expl osive
devi gg {r@ T3 !ﬁOtaO'?:'@BT h‘b‘p GrfWmacs SF ymiar hel%quing OF watngratign d@l\é‘t"‘g Ry delsgringacause
of the dbdiggtio GROEIASsiREWRRE IndifiGins AR @&ben?ﬁpe @fi(tm: %ﬁfél\ﬁvg%ll. lob What is

expl osive device 101 is 2 0 ideally nade of a plastic or simlar waterproof
housi ngraquiced demdetpmaionhellecexphdsivex pthileiiv e ipingl esolat, iotdbkverakfl s dasired

material) .1n an. alte ti.ve preferred, enbadinent, air. and / or gases are
used i ng%% o BIIS“% tﬁt’el @]{}&’8“?0‘6@% .Set%art'é’f"n?ttls I@na?t@f*@?éwwﬁr@ﬂ%w&e@ 3hor mal
room t epRRalAd §esfedi 1 through the device. This can be acconplished by using

a standard commercial air conpressor (not shown) to 2 5 deliver and nove
the aPr past Véhile meny ebdeus vasiatigs. may oeeun it Sowebye of odiredy skill e firei rglevait ed

air fro ort ai, r .condi.t i.oni unit i s circyl ated past expl osive
devi ce %%,ﬂ?eeé 't ﬁegllregﬁ%ngwl&?cﬁgdlﬁ?lg%egggf%ﬁeﬁﬁpf" ‘Hﬁﬁeg HESCJP‘FIP%'GE@?‘E F‘ngﬁ’@e unit,
or usi nghipheaBiloped tRVexpRstiveYandnthaidetoR P c4S SOSmilAt A6vied Nidani! fkdidtel e t e
circulation of one or nore non-flammabl e gasses such as nitrogen, or any

ot her | RERIPSYR s ASliid geolandysuch gs ordimary svatergis delayeneshatdi faidydeonstaat fowrason,

e LT, S O B ASEbe AL S AL B o
" gas @0usiaintininigrih¢ Etplosivesedibbelow datonationttemp@stutcd CMTMAGS @k neAlbarRhyY
ot her c?np%s ivs}seou%a%stﬁsmMibg rr]1 ]; ;%rr_:ﬂa Cgef\gt(;a?tle tﬁoangp?:ifg;[a’t' RSN
m xt ur etk flo of the membrane at a fairly cons , ugh perforations or microscopic
apertures in the membrane. Thus cooler coolant constantly flows into the membrane while
hotter coolant that has been heated by the boiler flows out of the membrane, and the explosive is
maintained at a temperature well below that needed for detonation. Coolant flow rates typical
25 of the preferred embodiment run between 20 and 80 gallons per minute.
This coolant flow is initiated as the explosive is first being placed into the hot boiler.
Once the explosive has been moved into the proper position and its temperature maintained at a
low level, the explosive is detonated as desired, thereby separating the slag from, and thus
cleaning, the boiler.
30 Alternative preferred embodiments include, but are not limited to: (1) using a non-liquid
coolant, such as compressed air or other non-flammable gas, in place of the aforementioned

liquid coolant; (2) using one or more highly-heat-resistant insulating materials to insulate the

explosive and detonator cap, in place of or in addition to the aforementioned liquid or gaseous



2 6 MAR 2004 9 two or chem cally-distinct gases. It is inportant f 8r6 MAR 2004
cooling envel ope 104 to provide a continuous flow of coolant, whether fluid
or gaseous, past expl osive device 101. To achieve this, cooling envel ope
104 in the preferred enbodinent is a sem -perneabl e menbrane that allows
l'iquid or gaseous coolant 5 to flow out, of it at a fairly controlled rate.
It may conprise eries of small perforations punched into it, or can be
constr uc‘iog’gm 'a’é‘ﬁ@?écri’?’-‘?fe?mmg@ ﬁﬁh&’r‘é‘ﬁ‘érﬁﬁff’é xplosiysislewise. iatdace of pr ig

cool ant - ' ' W [ L. [ Lopermeahil ity
char act e%?gioi\ﬁgbi%géﬁa useti.:1 ?%l?géwgif %r%gEégggﬁg%Q@%,%g% \Tﬁl %{ogg%g%gxggﬁpépgd

t hr oughcheat-cestanngsWaive) ogerid)  ay ddsipedcdoatbinatioltl G 1. Alternatively or in
addition to perneations 105, cooling envel ope 104 may 10 conprise a one-way
fluid or gas release valve 130 to relieve the build up within cooling

envel opepfi# pEstRWHON opayFHRAWNG; Rel ease val ve 130 can al so conprise
or be attached to an optional recirculation conduit (not shown) enabling
spent cool ant Thefebmrasarithecidvéntiombelioled ng be nued] appeset fhéthdn the gpsedtdalaims.

recycl ed,,, At an.open end (cool ant ent openi ng), .cooling envel ope 104 is
attac hegnfeo“%‘(e%‘b%fg‘ﬁf” €Y%, &@F{ﬁ%?’vyh pélﬁégrl‘@‘ge‘iﬁ é“%lﬁd\éﬁ’i%% reobnmay. hest beo7.
As depi cj € by € RMELRRE e 0 Tk S onea ped . at |

per rranentdl%f;rsgﬁ)?i >l<)gd to @goltgﬁ%ﬂgd@}uﬁ&gg@ dﬁ?%ﬁf%G&%{ﬁgﬂi E&Pg’?c?'ﬁér w(@mt)}}ei ses
a st andarcdompanyad drgwib@@) inGelith:ng envel ope 104 itself, at this open end, is

e PRI S SR SEELTE S0
t hr eadi ng;ea,Q@F@Hfmﬁp&mﬁé Olpldsivé: clabhingeorfl f@el-ﬂurﬁ‘iﬁgif&ﬁlﬁy,ﬁtﬁgg‘% fd %Pfgs‘s@&% in

connection wth a cone-shaped apparatus as the partitc means o
at t achi nepobanbl i ng envel ope 104 to cool ant delivery pipe 106, any type of

I , di . t.h f attach t k f .
o di hary sk | TChouiiTRarsS BePat Giacls FlEr Brer A oBoPOteo ar Ror habiie,
and suc mi%mﬁmwm@mﬁ@ Sthtk 25dd RAisEP P iINBirSBMRL ﬁﬁ&oag@ aﬁicﬁqmsfd%m :

delivery pipe 106 are ful contenplated to be wthin t scope o P's
di scl b3 usystemrandimeshedsis agssembled forluse.ns. 2 5 Cool ant delivery pipe 106, in the

regi on where i d.pipe resi.des within cooling envel ope 104, further

conpri ses a nﬁ@bgrﬁ% raled B Ay Vg ‘?‘68?%/0*3@%?‘1%9&@3‘1%%5&% And mpthod & cJeans

110, andarcéh-Hid fuelAlmiBg bi inPinedagonlfhtilityExpl osi ve device 101 with det onat or
cap 102 is affixed to one end of an expl osive connector (broonstick) 112
with expl osi vEIG: ¢ tlugeigst inglangyiewc pivaliemativgrisefenel embediment ofuthisnioventioni t ed
to, duct,j; ] PE .; r hat ,prqvi des .a secure 3 0
att achnment l@?ﬁ%‘ygg% ﬁg?l%e{nﬁelgﬁtr %rr?dc])grrs ?E%kcﬁr%gl%iv%f Orl%lttjg o i ‘Pﬁ’ﬁ@ "I"i’glFeéfer s
110 ua® idemiote deartatiobutt plate 111, as shown. At that point, broonstick 1l2,
optionally, e further secured by negns of, for exanple, a bolt 114 and
wi ngnut 115 r ﬁhi%n'él“ftmt‘%marPiHbY‘ﬁWbF*t?o‘f?&tqé}gkg@ﬂefﬁﬁ%ﬁlsmn? igsulghipg Zaterialsoto

cool ant &l ek¥loRleReviBbuid fHEH-fiE i i {; - , and
nut and lboIt 11 0and i14 ‘E)rovi de one&\ﬁala%éoag%‘?:@?g} %lr&%o%g ilhl?%%ggtt%%

cool ant afeteingstignediligeidkd @asepwsppolantser ways to secure broonstick 112 to

cool ant delivery pipe 106 can al so.be devi sed by sonmeone of ordinary skill,
all of which o Gdﬁ‘ﬁfféﬁﬁr‘hlefé%l’%‘terﬁlw’t : a&-tféﬁ@ng?xpqul‘@ PePaEation used fanen-i t s

[ el At2g dcRosive clbifink G Blabe Sfor bt ARAR 6 /thd dRbd e QUARICSPHBRAGY OPt T UM
ef fectiveness, it shoufld I ntaln explosive device at "approximately two
or nore feet fromthe end of cool ant delivery pipe 106 that contains

cool ant [ [ ince it is desirable to reuse

cool ant ﬁ@fﬁ@@@%ﬁﬁm&?ﬁﬁ@m\gﬁwmt s, Wwll mnimze any possible
damage to coofant depibls\§hateidienbbafind 9 5 Bk ©OMRES I bS- e
device 101 is de_tongt gd,%a%d w |l also reduce any 1@?&3%%&3@@%@%‘3@%%
down t hebysiipg fadility suctopea doder, Gfmach) or similenhéad mxchahgeddvice, oo af iigiteadtionn

di sclgsed thus far,. liquid coolant.such as water under pressure or, gaseous
cool aér?qS Cgﬁﬂ,cﬁ’ %‘@%%?%ge%g’"amngém‘meﬁ ﬁ‘tj ats?%laiteéif”é’etg‘?‘gfgr gHchogdingsleapiagi ver y

pi pe 106 as dppl Qiichgl 0T o el Butinbland 7 BY RlirfeAiBH G el levspi e
106 and exit cool ant gldeI P:very SMBE“P%%@%/ rcglttﬁgtlggg%lﬂgg?g %ﬁ?@@tﬁx%&s%r es
109 in amamenéy ndahuief amdxpibsby diviced01,05meh af bovaaningiwd td an EflosiPitkesti ti ng
cool ant delivery. pi ae .106 through apertures 109, the coolant then enters
the i nsiReroxpidsdie; Agyicsn ok copfieutationa placesk gppreptiaiely j inside) shea fagilix,pandd theool i ng
envel ope 104. As the coolant fills cooling envel ope 104, cones into contact
with and cool s expl osi ve device 101. Because cool ing envel ope 104 is

sem - perneabl e (105) and / or conprises fluid or gas rel ease val ve 130,

|l iquid or gaseous coolant will also exit cooling envel ope 104 as cooling
envelope 2 0 |04 beconmes full as shown by directional arrows 116a, and so

e o o - o, - - .




gaseous through sem permeabl e (105) cooling envel ope 104 and / or 288 ¢Re 2004
val ve 130, delivers a continuous and stable flow of coolant to expl osive
device 101. The entire cooling and cl eaning delivery assenbly 11 discl osed
thus far, is in turn 2 5 connected to a cool ant supply and expl osi ve
positioning system 12 as follows. Wen ¢he coolant enployed is, for

exanpl e, flyid. form of standard ter, a hose 121 with water
service d(e or '!egxséllﬁ}f)Irt]téaft qﬁ%fh% A oé'a%?%?x oSl rss alag and sitmilas dggositsrihose
and wat efislsde\tdi® dhel Wal Bt fubfMigeélc 1dT the 2ORLANhiS t i hpe)

usi ng any gﬁtabl e hose at g%ch?rent fi tt!t}ﬁg 12%5@%%&% ﬁlzlcsg%fogﬁttegbgﬁs
under prsésdadecxphosoiggdetorater dp1102sor sioilan tetdnding dieviee,t whithlcafide® Woaslw 3 0
120. The, end.of cool ant supply tube 122 opposite hose 121 contains

at t achmdl§toNAhat %ﬁﬁ@tﬁ%‘ﬁ "ggmgck}aé?ﬂ ?%Péég:ﬂaﬁée,m\fﬁ%h standeyd dpidiptos 1834by @i ns
Wi th si mubRfied dpeesi Ng 117 on cool ant delivery pipe 106. O course, any
means known to soneone of ordinary skill for joining cool ant 2 6 MAR 2004
11 suppl y t ubdovieder, dmdnabboéxplisivdebasedrcieapinpeo B gerformedien-ting) ner, withggeayed by

arrow 125 in FI G 1W such lh{gat EO?| ﬁnt can run from hose 121 through
cool ant r?ﬁ‘i) RPWEE W25 cool oy the, FagHity. dwp iprigk 31t proplems amist beeverqoma. (Kirst,nt o

cool i ng sapR¥ek bst- ' i.scl osure and
its associ at eglgglvai %g.hh%%ﬁﬁﬁﬁtéﬂ?o%?%%ngﬁgﬁ%@ fvg(?rggéa@l?g%g%eacgné:ﬂs,e t he
5 confi gueraatimenunengrobet detonatiohycredtingsdanperas Hodr tha fhdilityiadd gefbam ardimdever
t he lant supply.,is then a standard conpressor, an air conditioning unit,
o arsy O IPTHR, SifmEerib RS o HnA Y 2 Soa9a ths elpsiyaderiee S0 BBIGH!
suppl y tiglh&in gl%ced-ﬁBQhé/&’I-liﬁé‘Facmt)Fﬁﬁi 20ed g)tPgétoﬂzItioﬂ 98003 ?i‘ggsﬁ\)rlg H;‘?é al so
vary somewhat fromthose of a fluid-based systemto accomiodate gas T at her
t han | i garsdn thphysicaly estsethe ifernacespdwiler tofplas tilabdxphlivagde theimmensehestwrt abl e
pi pes aqge hq(s}es t@ de¢[i ver. 10 cool ant .into cooli envel ope 104 and to

expl osi v pefacifigy Tenes; i Smgresard i daviss amgans afplacing the eXBjosivisthaltaniben i s
achi evedndiig®l £@lcoaiRbleAl from 605ia8 el Hished ¥PhRSice detonator cap 102 to
initiator 103. This is achieved by connecting initiator 103 to a lead wre
pai r 426, i n lnwrderdermieparlynepol explosive davict dAl acomdinpainveldf3 104 is provided

connect i to. a wre pair 119. W T air 119 is finally connected
to det ondtat Cgénr??e?@%. erﬂ'@?(%e%ﬁxgl%ﬁlé’ﬁcg‘%é%e éﬁ!gr o8 a?ﬂratsoapgpyaymrefemsé 122
from i nichivali@iend, ABolifly nibpe 108afs PumBe® tHib ¥t PQolant 2dciess SHER ew?tgld thfien

runs through the inside of coolant supply tube 122, and out t ar end of
cool ant n&ipping explpeve deviger 101ip atcoglzd-down state ardih ditis readyefbr detoaationimdBensuse

obvi ous soneone of ordinary skill o |on s.it enables wire 126 to
ent er cé’géfﬂéen?‘_‘%cgﬁg?_ Ctt?%‘geefzaégﬁﬂ@aﬁtv@dts%x%‘?’?ygs_edWFfllﬂ ’a?i‘tpEQ%’GI%YtC_CI’éHk‘ége.)
Secorxd ligatly whade ek rpldsti8 dridimiluhivategitodthBodsie @8t égntﬁ&ol}ﬁnict\%?léxgﬁ)ﬁﬁ(/e P pe
106, and cap wire pair 119 is 2 0 enclosed wi thin cooling envel op 04 as
shown. PRWEer aoer pxplosive wateniala i s activated by the operator, an el ectronic

fl I . 102.. ,d ' | osji '
To1. “wni | Frsie SRR Aol AR AR ERR i AR RS e IRRL o e 102

and expleoslame Hieyiicés pfdferrddatoacitatate worngal So@RakmpaRNES hir Broutl theSdevice.
conterrplr:@t ed tpat ag‘{n aLt ernatjve neans of 2 5 detonation known to someone
of ordi &Scaxbs peqosinlighed by usweenpiandasd copmersial aincempressos dnosyshowng to

di sclyasy [ i ' : , fipr exanpl e, detopation hy a
renot e c%ﬁ%e?o dsnltl %ﬁi@é%&ﬁéﬁ%pﬁdﬁﬂg@ wgﬁ'd?hﬁlﬁg{aglygl{o%po ST S rkﬁffffg%pr Atap
102 (whifiom wipbitatide afrwohbigionihigamitsis itculatelIpast ekplosiob dediQaL0 1N ithied HraVegg f Or
wires 126, 118, and 119, is very nuch an alternative preferred enbodi nent

for det FatyrigAtionsiromthe aiy copdioning snit.gMivsing pesskure prowided by en sivicomprassar. 3 0

heat - ' Lon..can..al s@ b d within t irit and. f
oL S RPN LB 3 oBF o e Y P B bl RS,
can be ptapgdthentnert fasssush s chutasot dihitddUiod cAboR RRRLS halodfbdPRAAN4 add

cool g[[}t the preferred liquid coolant is ordinary water, and the preferred
gaseols OHsE: 236t pXploviy davige d0hosiphler ite thg rcirciation iof roewmsl eixpelisisvie bhian

any oth [ I & QLATR. o cessary. ¢oalin roperly, and it is
Foni 1y PhaRRa e e B8y TR L RERUF ST R s S6pr R ERGelp clfimasipp y
that mayirlaed dey other esinpdiite ghdteSwhich! B INHeMiddD stafdidiM dedntpre BiRiRI-EREE foOr
5 ordinary water or air as the coolant, this disclosure contenpl ates that
many ot her cool ants known to soneone of ordinary skill can also be used for
this purpose as well, and all such coolants are regarded to be within the
scope of the clains. At this point, we turn to discuss nethods by which the
on-line cleaning device disclosed above is assenbled for use and then used.
FIG 2 shows the preferred enbodinent of FIG 1 in 10 preassenbly state,

di sassenbled into its primary conponents. Explosive device 101 is attached
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15 into twin ring holders 110 of cool ant delivery pipe 106 until i2 6aMARs2004
butt plate 111, also as earlier shown in FIG 1. Bolt 114 and nut 115, or
any ot her obvious nmeans, nay be used to further secure broonstick 112 to
cool ant delivery pipe 106. Second |lead wire pair 118 is attached to the
remai ning end of cap wire pair 119 to ovi de an el ectronic connection

t her ebet ween. ., Once assenbl age has been achi eved, cooling envel ope 104

this.
conpr i siW@c’ﬁcBerBE@fiH%'gﬁ%Sﬁ'sgaf% and / or release valve 130 is slid over the
entire assenyt ¥s iRB6taHl @F i 0 . i t hy eadi ng
108, clamp, or gérllyBot hér og\elgéﬁuggmgﬂbg%ﬂ%gntt% ﬂggﬁé?argén%%%\?scflg\g ?nc?—qq@t’ 1.
The ri ghvhdtindlusd oegdseouskpat eglogive devind 10il r Tophievd @6, csoliipteacbiepe 164 fhe

r emai ni end of, secand | ead wire pair 118 providing an electronic

connect :}8?1 p‘iegeéwgbeé’%eiwggﬂ‘?mdﬁ)% PR PE ‘FquFe'F‘?“braBe Biapallovpdiquid emeaseaustcaelastd t o
one eng ©ffFEPBLABE iSHPP M1 ' ki t it h
FIG |, and hose 121 is %g%lég@rq}%atrﬁ%. g% Ry dd@?m’ﬁ’“%?%gsgk}?%ﬁfg’gglg&@g’iaﬁm’és 122,
conpl et i mgcld intodbloaken teténstugtedafiang s¢rbpesmedbié tieaibeine hikderiab apirbpidies t o
the remajnin .of l.ead wire.pair. 126 formng an el ectronic connection
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assenﬁged on-line cl ea%’n(g devi c?, to clean a 2 6 MAR 2004 13 fuel
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cool ant throu m ose 12| is caeramnced. As the cool ant passes through

cool ant eéll‘ﬁ)lBP% reussd OhEec¥deft ant del i very pipe 106, it emerges from
cool ant aper t A 8502 i I, nvel: Rrovi a_fl ow of
coolant (e.g. wat %é&oeiﬂdg(ic?é)ﬂ%to&ggp Pé}grﬁ% ‘g@é‘ﬁggf‘é@‘ﬁ’ gf\}ﬁclg aﬁ%:f,ggrtr%f‘ﬁf’%aﬂti ng
expl ok} wlelivey ipgre 106 Viaan envelbipatonnettyr HITOIAst deploeidaiett; enveBype Weynhedfor BARER! €,
not limtati on,e%geﬁ)ti mal flow rates_for water range between approximtely 20
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feet per.o inoli L i reto
e pr ot SrEson Mndh et 108P FootitERRERRE 04 o't AL pERbnd, ITRRLEAM

expl osi \rermianentye afifixedite aemiphinasnteey thireadingc@Ebdéwis that enndrhseret)tin FEGCOpthHang and

entry portbss St iRGIRg ke b GreRoiBRIlh offsudHor 107 YHEITG: e igaNe of
ent 1 y20 Whichd i @hdtios Wi aYooRE ShAped hSpakafes AR 1S bEMakki

ArRdl b3S
outside of said facility. At a 15 location neal% V\iyere asse y f%%gn@ie S
syst em Zayeleprol tnto cgelant/deliveryi pijee 1086aryr typoaf dartp, ang fridged, uiey bARr nreafiestt ed

inst the b f t t..32 proxi th i.nt desi] ted by 33.
Because WA Ho0Y dp Rmepi BEtrimpomgh el fise o6 midhe 1ot M BRKows 2
fair amusia®e, WRH 9iidh idb%@tuﬁ&?s%?ﬁﬂacﬂi%g (c\ggltlrgdféﬁgﬁgmt)g% c@dleﬁﬁ d@ﬁg‘ﬁ? fgﬁ with

system 12), a downward force designate xerted to sys
poi nt 330aerd faly sentemplated|te beiwithinghe scopeyof2hd disolosap anditeassociated 8imnd usi ng

33 a he fulcr t,he oper I. ves an osi,tions.expl.osi ve device 101

fr eeISZyé t hr oug ()()(&;arril[)]-t ety g‘@ f ﬁfbtﬂ}n g"f) e WE‘”BB@? PIPGAe f‘)‘f‘g‘ﬂ’ cqofing §“‘feE‘PReher

possi bl a0 ofuBh@cniprisdd & mumbbi $ft doBBnCENWES AoBRres Twirﬁtir}g 9@@&% %0,3%1’d SO
0

as to provide a stable fulcrumand also protect t he ’bott o port from
t he si granfoptienal bukplate 11dr db@losivearece B with détendier cap 162 isBiffi:xedgd ond erndofs

time, new (cooler) coolgnt is, rléan |y Il,ovvin intg the systemwhile
ol dor 2 % SCARRVE Lot AROMRISH Tha S Bessm s drasyns o Agrsbimeremears 118t y
exi s Viclp RILAPRHPARE] 16 Uio o8 WEL 986 @Q;&ﬁ{bﬂl& f¥fand P RS iaée?gz\sl?e\gér%o’ SO

that a continuous flow of ‘coo I nto em nmal ntal NS €X

devi c¥ Bb@dchnrens Tieodthetatief bemsgesisalid teaphawin rifdildss erd wail ahibuts butt
introduc?d ix a fluid (éggl ant as di scussed above is not an issue. Finally,
when t h@@p el b3y Shoua. nHy dhat optolmpemstisky112e optanally, mar baduithesdseparsil tiyon,

creat os T Ghok k0 BRI AR 14 B VAR plp RGBT bR il e Frar

region of the boiler or simlar facility, while the boiler / facility is

still hot and on-line. As used herein, "envel ope and expl osive positioning
means"” ‘shall be interpreted to refer 26 MAR 2004 14 to whatever neans
m ght be apparent to and enpl oyed by someone of ordinary skill to nove

cool ing envel ope 104 and the cool ed expl osive device 101 therein through
on-line facility 31 and into position for at will detonation. As disclosed
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wood or some other material that is extremely inexpensive and di sgdsafARe 2004
after a single use. Simlarly, cooling envel ope 104, which is for a single
use only, should be fabricated froma nmaterial that is inexpensive, yet

dur abl e enough to maintain physical integrity while fluid or gas is being
punped into it under pressure. And of gpurse, cooling envel ope 104 nust

bl i I f . f l e, should b
o - pera R BBk g e diiat BRI owe, it mPe T Cind ol 18 and o e
val ve 1304 phatideastiabvy (2 s&ard brasastick PR doobhnt &a%gﬁlﬂgés 64 n{aﬂ%s{%ﬁ&@(s to

proxi mate expl osive device 101 as hotter cool ant Sem perneabli’lity
105 can sprarqbiopmsick 1F200 ceslantpdetiverpyipedidt gamalyo bodevigedibgtsememtuf aprknamni ch
in essence act s,afilter, either, wwth a |ljimted nunber_ of nacroscopic
punct ur éﬁﬁo P@é’? wg'ﬂmhaarfaaﬂ‘)ﬁt@“‘rﬂﬁ‘ﬂﬁie\*’“@f‘vt\ffq frape Q% g‘llsrﬁ?‘é?le%%ﬁi‘% ith gglated clpmsease
val ve 513§ P BRYmItK 1Y Ragl ' k ' art,
and agai n,e%y be used in adlgliaﬂv%?fo%l%&égﬁo?RﬁtﬁggzﬁS?@\lseégﬁsbg%&%ﬁah@% 105.

On the etplesivhdendse bl atpppexinnariydwe or sjorpfeet from! the kyd obcdadait delletypiby pi pe
106 and its corrpong:n.ts 107, 9, 110, 111, .and 118, as well as

|, of 10 109, .
ol t 1148 4o sabhs §O0BRL Ry P e 9. S 304t deibigiia douse oppolan
mat er i algsy; iRr1e¥! el [ IR EVA! Gi 0] t
expl osi Igﬁl.l&é(aﬁggjienlwnagg el@tdﬁa Bg[uﬂxgkﬂ l@@l‘}]&uﬁ:ﬁgé‘ag&%ﬁ%@%gg}n Lﬁcz%dgg(geié%dr%g‘éeq he
di st anceipefl06a@od axid cdmponeatsywhrngplbsiGe devicel 104 isdétohatadyped@ill flsd re@itetahe

expl Qs on, .and t hat K appyoxi mat el wo feet or. nore. is a desirable distance
to iﬂ'@o§ ocl.lfe‘f'?/\vé%ﬁmé;??ﬂ?‘cf&“@etggé\w{‘b&‘ﬁeﬂer%fﬁ'd"fé IVENEPTE oponent  of cool ant
delivery pipayil@he doRfiBhiHidH & [ [ﬂg@g&ﬁ: S o the
operator.) 3 0 Adc?i ti (;%%rl IK§/H, &gcek%gﬁg@gﬁfglﬁ coo?rgﬁgcq#ﬁféﬁ%rgﬁc%ar%%é of

envel opgasous eaidant signas canapressed aig lehteting thedeft isightof oéodlant deliverdBipe 105LS 3,

if th | ant to.b dis afluid t teri d t St ruct
ol eant ngodERR R {0-ak it fRye S ubofsing el v G fashxnsoost drniess Bee | ong
as they 108Mhrough od¥iNR RRAGy hperRREUT00 iRt Haddf fl!ﬁgﬁ%teﬁéy;d“@ctfogﬁlgﬁ@g taﬁgxgst he

expl osion (cooling envel ope 104 should be as 0SSl

r esi Stoal6.t Hpamyxipog sioblagt dediverydupenkds)throngh drertires d 09 the chulam ien chizes thei ght
of 11, coolant s I nd pl osi ve paosjtioning system 12 nmay be

constr ué’isé%: ‘gicoﬂtéj‘géj?%"reﬁ‘ﬁ?ﬁtl@é iaﬁ$§?g‘% NP Yisksxpand eapling epvrdeneadde dhsibe ght
sinply ¢eslakatilsP&dolinnellodel i

| engt heni na s;l/stemli1 SO ? at@{"tgp@gglé@é ggrgQ e\ag{p:)gwté(g&gg%@ﬁ%?éjg%cﬁ% 0ulrcrum
33. AndBefawsoueding calvelbpuifd syssineperi@able (HIShamd her engsisesrioidyorpgs eelaisagl e
cool ant sugpll f.ubg 122, it i obv.'llo s that fhis af?serrbly can_al so be

desi gned@y gﬁp 1gd or gasgous coqlanwifl alseexitcoalinggnye PErid4 v seaing enyglape an

al so 2ipe 10 5E@ARY 810 adishovh ByEdiRSEORE bR 865 RRE & ThetdnRS uhH@rgm%sdr?HQﬁé t ube.
Al'l' such variations, and others that nmay be obvious to” soneone o or&‘(nary
ski | |, &daeidfay| gageous ceolanteints aoeldntielivery pipti 10 cuubisedamithithe bxitlefiliqiid oi n t he

scope of its associated cl ai Fl 4 depic an alternative preferred
roai metieo B Pl s GEnteBle Tppiroing roBREIPLAR B rese ualS aShesbuas
cont r ol aQYRInUGAOARINtatI¢ Q¥ o@B&blér@tB)éx?ldér%GeﬂEé fy. In this alternative
enbodi ment, detonator cap 102 now det onates expl osive device 101 by a

renot e cont r dhe epireeteding singneléaningndadiveiyoassetllly sidndiséloseh thos faraisom O3 t o
detopnator c 02. 1 his elimnates the need for lead wire entry port 127
t hat a%/agorg}?g{%ﬂ th’r‘? Bt rIlsuBﬂly(?(S‘H} e&‘ﬁ[osgﬁd)ﬁﬁlyof“ﬂﬁéyfit??, 1285 %iqwsas“ffﬁé theed to
run wirgodldtlenpladRd id k8 é}aﬁxcplel% flufty qué‘f&rﬁeof%i/ﬁﬂﬁﬂ‘v{uﬁef bk ﬁéf\%ﬂpga{enr om

ap 102. ifre

initiator 103 to ‘detonat or FIG 4 further shows a no
enbodi nmemvicoffor exdmple, Brtwnet bpeaed ®4a stahdard 3148 Ghirago fieehosh endewatenscavite)fis r st

enters fro ol an eliyer ' 106 and wi der .in region 402 of 2 0

expl osi Qtéacg]gqclﬁ)caec%%af‘? S%RPXY f‘%SﬁZf f"ﬁrg PIRSY 8SIRSHM W&a@ﬁ\hé%%ch@eqtﬁ%l&ﬂ@ébl ein
the regirgR wh&' @okROH N t il ]

per neabl e (105) gnlgy ui%ﬁh?é]éé p?égaﬁggﬁ(?%g%géxgilloassﬁ@aelbaclfgé/y}égfr%glf&ﬁ%?@}%w

modi BOc#20.oMhaechd ef esolamtosupplyuthbes 122 opmobite Bisod@ 1 acorming Maplesdnt dfeahd 1 24

invention is to C@?I expl gsi ve device 101 so that it can _be introduced into
an on- | P¥8 3 Fe1evhiirssring. whtch complementsiagd griss withisimidas thigrding AE7 pe gioohnbf

nar row S0 SoEKEI R Qf bt B A AP R B PR bk R oo oafi

making it easier to achieve a proper wei ght bal ance about fulcrum 33, as

di scussed in connection wth FIG 3. Simlarly, by broadening cooling

envel ope 104 near expl osive device 101, as shown by 402, a greater vol une
of coolant will reside in precisely the area that it is needed to cool

expl osi ve device 101, thus enhancing cooling 3 0 efficiency. This

nodi fication is particularly pertinent to fluid cooling, where fluid weight
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10 end of cooling envel ope 104 that envel opes expl osive device 1015 MAR 2004
illustrated, since coolant will have traveled all the way through the
systemby the tine it exits. It is to be noted that the nodified enbodi nent
of FIG 4 is pertinent to both Iiquid and gas cooling. Because the
essenti al objective of the invention decI osed herein is to permt

and freely positioned within a hot,

expl osi vedevi ce 1 to he nmoyed througr
onl i ne ﬁBB&ﬁyé‘ﬁJ&Hﬁé‘Eé 8%‘5?‘8@‘3&5"%@%19 duthe gpasngr sygecstedthyraomol2s iaktGtlhen

det onat i t i rad i .al so feasi.bl e
Whi on- i etBhallcolany Bl b ) ke RO P Lo IP IR e A2 iRl S BT | ped
above, ipipd 40@ramdf finsllyngibesblingshedamrt 106t ricatBabl® af®YontehPlLpbpshive and

t her eby pr&)téect the expl.osive from premature detonation. Along these |ines,
FIG 5 idiscipspieandsitspssasiated elaimse Wherb theneaslany emplpyedés argassneh as air, the

hi ghl i ' terials. o insylat | osj ve device 101
o e ap et Sbeudtatty Ble Qe B habid Raldih Hollefre i PlatE bRl S
liquid ahengasmalic] cogirestbs an hiteordiorihg Bhigion afXSthesutebl€ fehtCorHedvigiHeh t hat

it remains cooled and does not detonate prematurely. In this enbodi nent,
nost asPEESEYizse ga ink coplanhsupplyrube ¥22qelihe vetipuspipastand tubesoleegaebased systér s

nbodi ' | ' |.0si ve deyice 10 d
dot onat 1 A5P Sy PmERNE £0R AR oA ARIRAAL GRSt Bpathef e
mat er i alliquithibat #eteeskntiEidspedts 6D edtiblighiag veledigeofl QdiabBipiicdiang hdscsub fdekiegnt | y

cool ambient tenperature inside envel ope 104 to protect against the heat of
onl i ne KeakoianErapking envelope 164 and thexplpsive desieatGl nempin dwndementally thelsamge or

degr adati on qf p [.v:e edevi wit.h the earlier-described

enbodi nent s, q%%ao 1#163&{3%@%%0%%%%%9%?@ @rso&c@py SUBCEUERXPREE ?8“’3@3” pd 02

det onat @6 igit@od 003. Fhid iaachibRAISHoRHecting lififiaoP 203 RPa FAMALIAPF2IO PEY) i Yurn
proximate 108. This can be achieved sinply by using the threaded connection
at 108 &8ngeshng kra gpeerd |epd virequairdi1Beinrfrm apahecting ta a part wire prir iLKgy, Casivirg hi gh

heat - r es|,s5t3@t; s of Jfast eni ng, i.n ding wi.re or high
heat g)lag lle\i/%\Fﬁs Zlg@§’ ‘?ﬁgnrngéstlp(ﬁoagﬁg&g%ec.agllr?ﬁi tslfsea(gr“@%ewreﬁid;%gg ChRARE supply
heat -Irfesulst @t frao Mitiatgr E0Bvialadgh al&d Wire Eltis: pdet CXMARIshe®s, AQUKEnFInLUERigh

i nsul ating | ayer. 502 and an optional but preferred inner insulating [layer
504 to rRsingids of selantsupplyitubg 122 andeut he far@ud of cpelant] supplyigubicay(Entr$ port

conpris / f ex | e.. commercial ly-avail abl e
i 1 e 127 iy bE AR A4S nathor oBloR oS IBh o FERNR RGO P HEH Bl
li mi t ed wiee 136niotened coslantusalsplly ttuiga)225dndi A8rt€ hit digni ATt SU14R feakhdel )C Beoh@t h,
silicone coated silica cloth, fiberglass cloth, silicone inpregnated
fiber gl a8 Wighpaicl 18 psihequghithe ipside aficqolans defivesspipn dofh andheapcwiag pair 119 is
fiberxg am ' f ' d | ghh and/or.silica glass,yarns
eni £ ot TR spilg ElopP 10 e S, Wi BROLET IR i F e o 1o
cl ot hs rpyratee, dr dattedicanurent fleed schighbis Betohaérhap 402, dbinatisg é‘Eg}‘i’osb@ devRat ed
W th verBi culite or neoprene or any other flame retardant an
heat - redPlt ant chemical or material to increase the insul ati ng factor of
the cloth. | ik O 10 th pl made of silica,
rWﬁ‘ﬂjéijG. D thids Iﬁ:éﬂ[el%ct?cln‘?é Icﬂigtoh%}lo\%i (?'hcﬁ%rﬁﬁﬁ cag(s:l%% Oaglg V%Pfgﬁlv% he

fiberglass and/or ceramc are treate process
t r eat menesical @l piacphard tveireysigmudl conrectidrg teis nohtemprredotiitl dng |atteslb @ asRE of

Conbi.nati ons. nﬁl ng, nore than one of 15 the aforenentioned insulators are

al so Zsuideloppt ndp sompens; of erdipargiskilfi seuldralsoshessaplayed; anddis ancompessad by and
its assqgi i ; t ferr LN i lating layer 504
conpri sglg!; gﬁsgﬁfltﬁjg%hgq trse eclcl:ét?%g&ela%f eﬂi-lgsr (,?&f or E)@é%@éﬁﬂ%glb M ﬁ%}ﬂt‘? cl"}tm?

(al um nisipaal) conhetibn between iditigtorl F03i 4ind dety@tor 5@3’-11025(\:@1&&}18\10{1% fuRthérefidcasses
outward, away from explosive device 101 and detonator cap 102, any heat 2 0
that penetidt 8k chiginating{be nged der Wiged260DL8, apddd9i svarnmiueh dnaglsmatige can

be i nde t . it hi . nnee_insul ati | aye 02, or_it.can be
attac heg’F%%?%c rﬁéodtlglgéthg&idr%oe%? t'ésl?dg’%ﬂ‘la@ﬂtngp'e?eggﬂ?lgtsﬁﬂ% ﬁ:ﬁyé’?rcgﬁf.‘]?ﬁl‘ger
sui t 30l hearatesitial detdnation vareslsd B usedtwiftgn iy giritRd stopel dfdRis delosdtt @nd' Rl
limted to, siljca cloth, fiberglass cloth, ceramc cloth, and / or

st ai nl ed80sipdrla¥NHt h. Vari ous conbi nations of nore than one of the above
cloths are p ! | . Far | t. -limtatiqn, . fiberglass or
silica clot h?@geﬁér@eﬁg?ﬁgﬁlh?lgég,gafﬁ%;% r smtﬁb 1(:a i"ﬁé t?lﬁ 5 s?erglaaﬁi Wf‘?e(a' %"‘f‘%&? gl ass
cloth or an aluminized silica cloth. And any or all of the cloths nmentioned
above, separately or in conbination, can be treated in various proprietary
and non-proprietary ways known in the art. Cooling envelope 104 in this
enbodi ment is preferably cylindrical, fitting over 3 0 explosive device 101
and detonator cap 102, just as in the earlier enbodi nents. The open end of
cooling envel ope 104 may be preattached to screw threads as illustrated in
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5 electronic, non-electronic (e.g., shock / percussion and heat-se@s6tMiR 2004
detonation), or renote control neans. For electronic detonation, another
consideration in this enbodinment is the insulation of the wire 118, 119,

126 which is connected to detonator cap 102. This wire 118, 119, 126 is run

i nsi de cool ant delivery pipe 106 as i he earlier enbodi ments, or may be
run out si e of thlﬁﬁg ge Cool ant, del.ivery pipe 106 in the present
enbodi méA? a'iltn the, prefegisd digyist C(l%aqﬁééd’rtlaarbjévqt%an%ﬂy me%rradngamm eeglanthis s

embodi mgRiind§ aﬁﬁ’i@@h@ﬁg a t Arpfsh ﬁ fé?sr Iekﬁernswg M2 {:t %B(Qgtttt ] egé’r'{cgg{ét %Elt -

FIGS. 1 through 4), and so nee nprise co

any evemegessary ceolpugqumerle,chrtdot u;seada]y avaﬁablleazttedy bitfghhhﬁc'hhs b @edsirpBd watek €.
Such wire rodu are co I{B%Da%allable | f additional insulation of
the wir&Fi ﬁét—‘?d fhis spsem Netwithetanding Hys ipreference for

ront Lf?é‘ﬁ*;%g%f“?‘ﬁﬁ“ %‘S?S 09 Sal, Blio AR B0 b dhay BTl Sl o

wire. | fknaeditoisomabnei af["sm‘datar)osktil &amalsdelﬂ: malfdilsﬂttsepﬂrpmfﬁswﬂl gind f1aduch
envi ronne t hi s enbodi f cooling envel ope 104 may also be filled

with opt"P&ﬁ'atF ArdhREar BWéthBt}RRS‘fqPBéftheﬁ?Uﬂ%ttl on 506. The preferred

material for Quhik obinD&F I fi
however, ot her slw talb e:tkgftgrd?gackg%mﬁ (?:(h b%am be usegﬁ?&eﬁé hé ggvﬁﬁeré)'%c Qsed
i ncl ude ahmye 12 aﬁkemﬂbledtfer usataed theh sisede NELGO Ieﬁo“wﬂhb pefered esibotding of PIG. QUk €1

i nsul t|n r 502; webxqc{)l for use as insulation 506, these nmaterials
are t}r %S?tevﬂﬁf"é nip i&§ RImary ispmpepeatsy Sxalopive devige K01 isiagnahed

f T f ha
two- t hokiﬁﬁnﬁgﬂt""fm - aEKERoP Dy 113 e 8l B O 0 on P RA of B
t hensel M¢3. Haweassemblytis agachednoeoad eiideof brodmbtickXRSwingf expldstR=th IHpsthastidk

degrees Fahrenhelt (S&OO‘#% Thi s enbodi nent may be used in a wide variety
of heat SHAMAN a5 YR ARG JYIES, ZPPonice wrequslsqrw@pcf@vh &eown 2o

thi 822‘2?2“‘%‘?‘*%%2*%@%?‘% R G b S S R LT T
t he dfoimto twin rmg thbbimsonOrmfembotant deloteey pipe X0 amtil & abaisi et glak Andadetapnat or
cap 102 in t ?}%]f # in which they are placed. Because cooling
envel op@arilé'h IH andputeldsy 85 p¥rOthgrrobyipug argans hay beoused do onl y
LQS?%%E’?‘:“&E‘%%%?@ 'b?é"?f‘a%‘@‘gq%{‘?f%?‘%? e Bip? gPo T aREM, e Bl BRY 1B ¢
Si nﬁl e att@ithﬁd/ftﬁz \Alﬁé)(}dmaﬁmgSﬁlb(bo_f)lctapltgwmf]fl\pairOHGS&Dﬁmvld? Mcsi elelmi@m: %Emécﬁon I
enphasi ze i e enbodj ne ) can stand alone, it may al so
be usedﬁteﬁeb(‘? M5 na PEanW ?T?e’t‘gl?g%%ﬁgte?ﬂaﬁ? igyied.~gagting envelppr 44 Lomprising i s,
the embeeinfRAbnLi05Add / &r ARASDS herli?,n ! S
descri bgd Eﬁadt))ovre by a@prow tjding;(‘:oo i rrtlgglel%g{}otfﬁée%giq\%\ﬁeﬁbqypggﬁgg?%hgﬁsﬂlﬁ
and / oenyedpeawencckindd? 1Si0g dueabng 108, ckimpyor aydtice sbvioletdtaclimerittmeaas) ast and
al one W|thou 19134 an In the event that the enbodinent of FIG 5 used

st andi n& RIFS e“ that needs to change fromthe enbodi nents of FIGS. 1
cool 1 g envel apaBioHitseRn BIes 27 POLAT B HEE 190)s SR AP e Thna I ST
pi pes ansetood hedi wise mﬂﬂll&ﬂﬁvMamelbctM1c eodnelttloatthérébelm(}e-nbGCoolarh@Ell@l@d SO

as t scarry li.g and .c del.iv i pe 106 need not -- but
ot | Pomipe106 it aliendB onfrend 58 Podtustmmn Wheiiaf ol Hed dhesseed nsonassiiomoe
when Fl GithFIGS 1 UiRthodS128 i§ haddaab Ao

i nvol vedl lThe assent()) | ed alppar atus is tﬁﬁ??gguce tpgg'etrt%gé\zle%i P?@B‘eﬁn% hlr ough,
and usedodlantgishney tconrectiprish loitiaiond 0B s bttahehante rdﬂammg ead of nefaﬂcuvﬁ@bair as

earlier Q@ cri.bed | connecti on 1Mth FIG 3. FIG 6 illustrates an
al t er nat TBHRG & £ g‘%‘é‘ﬁt“ﬁgtﬂ“ ePRCre apd sampletingstie edectroniciconpaction f

prepar e?ohpinﬁﬁtd? G?t&del&ﬁﬁtort:ﬁﬂ ive, so it can be used for deslagging in
e a

place of or In a d|t|on to t orenentioned |liquid or gaseous cool ants,
and BOor t he Wiiearainefithe ab®d dongddtiphe Biver eh Stladed] M WhalneNdean B! defbe is
envel ong 104, in an desired combination, 2 0 In this enbodi nent, neither
the |i qflty asssmbledsiatothe eandigusationshaamag FIG. Lhr ough 4, nor the i nsul at ed

cool i ng enve th |ve evi ce

det onat or caER??Z, anﬁil%tgkh%vﬁsg%e 61’5&){5%@%5%&?“ n?“‘@l‘? 816? %Vd‘ie g %leana
constructed to be self |nsulat|ng and thereby self cooling. The preferred
expl osive material 606 used inside of explosive device 101 is a pliable
expl osi ve enoltion, but other suitable materials may al so be used within
the 2 5 scope of this disclosure and its associated clains. This enoltion
is injected into and encased within a heat-resistant expl osive casing 602
made from or |nsulted by at Ieast one Iayer of one or nore of the varlous
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10 of the explosive charge and thereby maxinmally insulated. As in tA& MAR 2004
previ ous enbodi nents, detonator cap 102 is detonated by el ectronic,

non-el ectronic or renote control neans. Once detonator cap 102 is inserted
into detonator well 604 of explosive device 101, the end may be seal ed

usi ng high heat-resistant tape at 610.:§ny exposed wires such as 119 may be
insul ated or re-insul ated using high heat - r esi st ant t ape. Anot her nethod of

i nsul at {5 baming fagilitedkspch s 2 boilersfurngcee sewbbarHaeineraior, et s irgleehany fatk ng

fabri ' Lica.ar cfi | ass. t ybi i | t

tber g1 SRt of Weils@Buding BRI ol RGP cRaTink 13, Pitoster dp skl (BfkecB i »

connect clmning devieehes bedhsatks@hblad aé aKelss@PR QhnéiGh wathBG. 3l 'thebﬁmglﬁi&bio?d
or

with equal facility to insulating any and all detonating wres.
addi t i ohanidhaagase@iseeaptane throhgh bogsl BHi secottendnced. 10% thedoclentopmtesr thamgh 102

f this 2,0 enbadi b ed f before i ion i
ont i ne gl SRR NTE a2y cosamt hifiry Roe TH Ao radk seobmapeeecPdo
t enper afire@ofify &aldpe 108iasd ‘Efb@lde%@ﬂdﬁb{f &%wﬁggg. %tZe?io}n Qgrt;é/ is&ﬁodnﬁféxg%isiw

packi ng expl osive device 101 and detonator c I ce or Keeplng
such t héavien 181,r mpintajeingtesplosive fdewier dP1 atjai olatingly caoli empatatie. mByt wapyfal so

be used _standi nqg,al.one. or..i ombingtion with any of the .2 5 ofher
enbodi neNIa by Buln, Gors] o8 e dor Pler tange Riteceenroriaately hand 80
expl 0si yalidhe Yeeinkd, 208 81! £F, bEwEEY afipfoximaieief tol 1@3:&1})@25?‘& %mg@hﬂ:g 10126 90

heat -resi stant jacket as described in FIG "5, an further
pr ot ¢t 88, depending e thsfanbient donperatyretebhputec@d sgaindbed i n connection with

FIGS. 1 through 4.. |t i,s alsg ta b ot ed that the explosive devjce 101 of
FIG 6 can bgﬂlﬁ%éﬂ_s ,'ﬂu‘grﬂ? g@%@??’dﬁﬁﬁ?‘l’?‘s _ "!"Pl"?@e dedrs g‘b‘i 1§ RYNRIGE ija
contr ol kel sehed, ampdnitiod cafling 4Rl @Eblﬁﬁ@daiv@ryﬂs%ﬂﬂi‘y ﬂh E%aﬁ%%{t&wﬂ-ﬁh%cm 31

environnent. Because it is possible to utilize the'e nment s scil osed
her ei n Hupughaareeniryoport 32 seshbasrramanwaynihatdvarye pertabt drether aimyilar ocdans of emmel ope
104 that, s lies a liquid.or. gas.cool ant 6 MAR 2004 2 i .l . be referred
to here&ﬁﬁggggamé%BPgﬁ@H§ﬁ%8f??ﬂ§““@ﬁ@€wgﬁ@J%éﬂymeﬁBWPﬁﬁ°éﬁ$%ﬁ@ﬂ§yléﬁathat
i's i nSulabsh &2 whef4asserlbly Wi | hecBSsyEemer 86bia dBRVeRy Bip@le?'ar codia!sabpp9”
envel ope, and any cooling envel ope 104 that conprises explosive casing 602
wi || betubsfl@Rrisdestesl pgainst thegbotiont efentrygpore A praxpeate Teupgint desigaa@dybye33. not

Limtati i f nunb f th nbodi ts discl d h i . to b
ised 1 nPEosT A Socls Trripre (Rropety sdoiibecenveion, (94 puddises Aoffin wyouh o
cool i ngwephelapessditly SUC (wih3bma vecistt Mlisce Ryl A8 Sy 11%,82 Wﬁ force

expl osive material 606 and conprises expl osive device at an
i nsul at Aerigratedebyogd is xert&H L) sBem 130@ith poigudddscting casf the thhlerun.nsApriyias

i 4 : h that | ant - | yi ng. | 104,
ot 120 BOREGRRE Foh' 34 BB BRI I0e i Rrn ™ pE PRI hoYBE RS ExBBSiet | ver s
10 |i quilevientoy fre¢ly ghdegh sndipe|fadility 131 tonBs! badilidHIdRE! QRS fliddbr paQble 304,

506. Wile many variations will occur to sonmeone of ordinary skill based on
gener al Pepaiideye Bitingidevice fpa shawneat locaion 3k spas torpravide h stabledulchen andy,

when t hj i i djna.alone, all that is reall cessary
'S T atiaBRet Aot ob B8 a2 P b B AR o Bghe nthie i e BTG of a
" br ooms Thokghaut ehis anel hdw (66180 caBMntSHicoAArfEly SHIWiRS int6 theOsyRIeRP ALLE Glded 5
attachnent neans 113 such as, but not limted to, duct tape, wire, rope, or

any 6érhéptiag £aglanthyhichrhey berssheated dwyithe onding Esiliin exity e sethiperntiableussliog) of

this at i onn 1.0, W Fl 2.). .An el ongated . .broonsiick 112, or
any ot hér?‘&g%? gtogc?nfi ic}goﬁrrglﬁ‘sgnva{vﬁa]{shh‘?og%?t %S%Ill’t“u?‘(‘f @%ﬁggﬁ%olw "&de‘?‘nwné kill,
i s t henmdiedng expioyioe apicoSiMeind8Viool shil IFat Gasdsl choia! Yhd *aa@éagme\iA%ﬂ l'ine
heat exchange devi ce 31. Expl osive device 101 1s then defonated at |,

agai n, Hérogugeibyra fuid epolprichs Aisgugsed ahnyadctndt an issie. WFimallg, when Iidperatdndias

di scl : ' L pr.ef. nbodi At will b
obvi ouapged SHRoE! avis: hPSH RCEREY Brlto IERESLTE R art &t g ahe |
enbodD mexplGidr THE Bkgvdio crelies & Siek twaQf id REioH38CHRiISE the éw%m‘ahsoziihd delfags

b
exanpl e, although an _envel ope i stick confrguration and a single expFosive
devi ce thakregiios ofi §wdwilhrersimidanfacilithiewhilpgberboiterr ¢ fagidityf is gtill hotiand oafling. 5

expl osives, jincluding a pluyrality of .explosive deviges —and / or inc|uding
the i ntroduct? BEC%gr}er%lé’r iegﬁoﬂéngfxﬁp?hvﬁEosfté‘%i‘ﬂ‘l&@%a“ésﬁ‘é%ﬁg“t%Eﬂ‘FdzatoﬂFfG‘r ality
of expl osive devices, is also contenplated within the scope of this

di sclosure and its associated clains. This would include, for exanple, the
vari ous expl osive configurations such as those disclosed in the various

U S. Patents earlier-cited herein, wherein these explosive configurations
are provided a simlar neans 3 0 by which a coolant can be delivered to the
expl osive, or the explosive can be suitably heat insulted, in such a way as

. 4= N o e N g, "



delivery of coolant to one or nore explosive devices by any neans %ébf@@szm”
to soneone of 26 MAR 2004 22 ordinary skill, enabling those expl osive
devices to be introduced into an on-line fuel-burning facility and then
sinmul taneously or serially detonated in a controlled manner, is

contenpl ated by this disclosure and cqvered within the scope of its
associated, clainms. It is to be understood that the terns "cool" and

"cool i nff WHRHEVY dngses prighidieyapparenl torand employed dy sgniconagl erlimaryt $iéll kemoubj ect

f this.i We i Nt aj exnl osi ve, i fficiently G t at
oo T sSdheEnlabpd S04 Andleltofiell ki BASE YAt ity BtldanSore it et m 5 1 ©
det onat end &ndl positiah | fowat iils deaiti. eAp|disiosed aBoke thDY@Relops AHY I&xgeéiwe

(0]

heat exchange device 31 to any desired detonation position prior
det onat POHIGN&\IeRNs TeREPrises dewing, glymenisol 2, kg6, ard ilh2.eript dt esdtohbe eleatly i n

the varj i I i d.t hr.ough ;several alternate approaches,
nael o UHEESOA FRRY Sk So kRN oh R S R B asalesl G oniySuE e

i nsul at mag oteurseland badsddHs @mbm@@diﬂa?isgm fufth ithirPthe kadpeiof alit BGcIbARe

expl osive device itself so as to be self insulating and self cooling. In

the emb@dl easseciated ¢lamsng i nsul ation, the insulation is in fact maintaining
t he expl osivg. kA ] ate.than it would.,otherw s e, in absenf the

i nsul ati on, gﬁ%pﬁl@ Ft%%gsto gIeGrs'?f (t:rilug“ gﬁe'e i‘?s,m"’ S’fpl?séve'{e%’leﬁﬂg’,detoﬂ’ﬁ'é’r @Ppiq;si ve
wi thin tdpewireap®, bomblick 25 EADBbMstRhtiabimé $Raha i B85 ae! A dBtroy@athyWhd hi n
15 the fair meaning of the words "cool" and "cooling" as conmmonly

under8t SISy 8 ix gpobng BnvelopedP4n dhus ét iapreferably tpfabutaté hrpomsticol I2naut oBdi um

as do t I [ e f this . invention. In.short, 'cool" and
"cool | ng"'%oggg S@gg ggd’égfr?l’gdet%@atl (E)%aé%a%xnecﬁg_g'nwg&ei“ﬁﬁe 3B¢ H_'Sgﬁia?’t?eﬁ%& gl Ustnd

i nsul at Bigildry, péctingnénivedpé e, ovigeth eator @%in%é uX BAIDSEGRIAISY FbRcakél frofnUf t her,
whi | e onl éﬂicerta,l n preferred features of the invention have been

i |1 ust r eakesiabihat ip inpxgensivei yas durahigrepovabdtp fmairtainghysical fistegyisy whild fluid or gas

substit yty i cyr t hose skilled in the.art. it i therefore, to
be unde%sl%eg%gp %ﬁj{d ?’Iﬁoeﬂauﬁlg rnéfgscfu{:er a‘%ﬁﬁi °§F%“‘fent°8§‘8’§deﬁvsf08w§‘? st °’¥‘I§Eﬁna
nodi L bcedrit@nsusafiéw aifangRrat, atd k& for Wdnkple) shBEldtBelRmipefrhdabRf (108)For SbMEM | ON.

2 6 MAR 2004 23 W claim 1 1. An expl osives-based system for ‘desl aggi ng a
hot onl $3fee AWSE swWtableameans fuch awrelease yalve 130 st eriblya contimowxpippli efecadkbvi ce

(101); I : 1.0g.:ap t 4) cool ik ai d ex [

Govi ce (P iniEibe SRS AP APRGICR 1UE b haletLaSRE L3, SToibeEi B iy M ar
whi | e sedndbecaghicvad vier deamsie, Hy usid@ ahy)appfopaiateaidmbrafle #hicBdn le@eatd £ ¥4 4 hi n
sai d ho% onl j ne hggt exchange device (31 ), thereby preventing heat from?7
sai d hotl'gnFithes Withht ligiieh angderel/magogegpic)punetyr kidesonneilarge sainbercoffinssi ve
devi ¢ ; ) [ ' I Logdesired . tg detonate at.wll
o oo e oo &y ot 1A Raf BE ) BT g FeE R B i

posi ti othierag, andstgeim, i be 144, in dddfionvblonirsplack dflsethipRiheadllgy 165.c00 | i ng
apparatus ( 104) and ﬁai d ?xgllﬁosi ve device ( 1 O1 ) cooled thereby affixed
thereto ( 129n#agothes handsell ofhgr sompanents s paricilaglymoelagt deliveryi ripe 404 ardall
appar at ¥s; i Skad OfgN VSt efe( 08, ely nove
Shrd o U AEHmEIRRESLYE MRS A0S, D PR Al bl S Bl b SR 10
1 ) 13 cosdbixlanhsr stopld e deaigdedafiym demériabothhiogravide propeit dirsbikigiia theoticigimy) i ne
heat ,exchange device (31 ) and 14 particularly into a proper position for
desl 55@%,69%&@%4& I‘?g“%‘ﬁi‘gaté%i)eﬂgﬁ Bragmetick 112 dstermynes they distance of

det onat } ; cH j ' ve i 101 1 2.
The. systomERer flos 406 A B TomPbiCei R, i BLASHT b UL P! 2
cool ant twefebver mompipardasicabld didianckQ6 impedel bebkiddd:xplogne dediot 0L ardafAdath

expl osi ve device, said 3 coolant so-cooling said explosive device (101). 1
3. The RAWM ceplanidelivernipe Hifs tcminimine cxplepive damagenind. shackiwavBsbagy st em
of clai g OMtgrr?cool ant-delivery apparatus conprising a sem perneable (
105) 2 COO?I ng envel ope, thereby enabling said gas coolant to flow

cont B@uous| yAdditionallyhbeuesa. liqaiactoplht fﬂfin%c&ﬂing R PeND4003 i AR Bcdnt Aéhand
so-cool said explosive device (10l). 1 5. The systemof claim2, said

cool ant ©db¢ right 9f filgsem 33uis ”Enpr if sheepotant sobé nepdanndlushahe mbegiplsiséditet her

i S I 3 h by,. bl [ |
1 ow oot s @SR SRy Sstidl snddESH PAdah G edSitie & Bneer beer 104)

and so-cool said explosive device ( 1 O1).



1 6. The systemof claim1, said at | east one cooling apparatus é’oﬁpfrm@.%&"
at |l east one cooling 2 envelope in turn conprising an insulating one of
said cooling envel opes ( 104) conprising: 3 an outer insulating |ayer (502)
conprising at |east one |layer of at |east one heat insulating 4 materi al

i nsul ating said explosive device ( 1 OL ) fromsaid heat fromsaid hot

onli ne heat exchange S device (31 ), ared t hereby preventing from

over heatidwy beth dheslieat oHthie fgrnaceaind the gt phesiore(cdelifigcanvélope 084 Jhoulli bé. as Tiaht
system of claim sai d insul ating one of sai.d cooling envel opes ( 104)
Furt her St bleotenisRBnble ans,mar o Bent demses) ilylero Cougrouamms e vrighial enst
one heatgsdigit! { i@ oditihd; 1 I Sal d
expl osi ve %evsiﬁgﬁely \(é%%?bl??gﬁ]pg%%&lﬁ%g){sﬁnfg%@i %Oﬁog\tsguéﬁﬁ J?gﬁ%g%{ h@%&‘%@hge
devi ce 4and 3day) optemdlly hecledsy addedt weightpsiepnfombalfasiomVoster height ra) akodbe

so-coQl i nq, id | osi,ve, devi ce 101 )., 5 reflecting any heat

penet af‘?Lﬁ‘éﬂE&j eg)&? methsaine SY§518 1&39 dhat %@6??‘%%96 anpbied gag‘ihﬁ fdemuie 6
devi ce 1 i . \.Sina.

on {1 asvabis e puiey ol ofeht s Sho el eopbdddil s SACRIALR bty Rube,

sai d cod2l,niys 8benvetheiibis assehibly canfalsot Healesighaitb ainphy SplindliS afkhdbss weacHayvi ce (

1 01) fromsaid heat fromsaid hot online 4 heat exchange device (31 ),
and t hef%BgF W%el‘i’ezfndp‘fa@\ﬁéﬁ?t ben Sf%“&‘ﬁﬁ‘b@% fhislaseang, fram@ shederdube inge a deniger 5
expl osi dayi . [ { | Sing:
2 non-f }ig’ﬁ'rrg\\t{)ll %@% 8?rlli<auf9in% é% d Pﬂ\qg%ltga;[ir&garx %}!’E’fﬁ’g@%"t %h%ogaafz%pr{h#éﬁl@g{“r %‘3 q?)ﬁ e of
sai d 18oodntemgplated by dhio gisslogurd 8t infludedneithin Heescaye ofgts asdodiaed platied. ve devi ce (
101 ) from saj eat. from sai d, hot online 4 heat exchange device (31 ), and
t her eby furtﬁle(g %r‘%m?}ﬁ ?‘h@t?‘?‘ﬁtfﬁeol’fé%ﬁéﬁt@mj’?‘%‘él of thisogrentign wigh (!le‘i‘flc""2

expl 051 YGol6if Vet ikPbrhandk Wnucd B9 3IAARE, bl AP g hnal | east one

| ayer of said at |east one heat insulating nateria selected fromthe
heat i nsul at br thiy dtepnative sinbbdingnt detoBator expt A rawddetotatasaixpldsivs idevical@l ot h;
al um ni éed silica cloth:; silicone caoat gglbsi | Lca.cloth; 4 fjberglass cloth;

si 1'i condY PREPUG AR, Wirdless gienalcopagrhipy 401, senh {ram initigtog 103 todletongfar eap02:
neopnenerds sRalals ihd s f&%?réadc\eifr@&}ni:y poP By tﬁ:@%ﬁ@hﬁvﬁ% Fi] P%Pgéoﬂgaﬁt 1

11. The systemof claim7, said at |€ast one at-reflective materl

sel ect esudphowmbe A2, rsaved! asathe eeddi to eummtirerpiaocs 126,dUS and 119 shrbuh thé sBtdni eat ed
and untreated: sili C?Q? oth; fiberglass cloth; ceramc

um.nj.zed ot h;:
cloth; SHY %‘@Pﬁé‘%é‘%‘batgf !e(g toéiF'tS’_f“HP“‘fp The system of claim 8, said
non- 1 anmmbl e1chub knfihlieShoviasalrdddifich €RRBURATEE 3L Bhuck@oioaNerich he
insulating material selected fromthe heat insulator group condisting of: 3
t r eat ednamaivarrwhesacadant dmss reptepufton icholant dellibeny ;pip 106candovidertin rediomitod ad
sili cl ot h; siligon oated silica cloth: fi.berglass .cloth;. silicone
i mpr ggng’fpg%s‘ﬁ ‘geé?cé I iaog 5 &%‘ﬁ?qr’é‘ﬁy\}gﬁs r‘h"@m% ?“é(elgp?:gdfrﬁ’ag?‘?aggrlﬂ hEsTeBioR d5Fene
coat ed todait Hrasériters @0aRMC dalivehNpipandekid pétheabll i(865)HrdPtn the rkdion &
systemof claim|, said at |east one cooling apparatus conprising at |east
one cookxmesie davice|18pe This madificatiomgnhieyenigvoaresdisi ng one of said cooling

envel opes, said expl osive.deyige.(.101). 3.further conprjsing. 4 ,
heat - resi st aﬁ{rg&B SRS ocbéeé":{ ﬂét%(séa‘ﬁ')t‘% Ap¥°; Cé’f’ﬁ?j‘pg‘%f?‘(% d@&@? g{ﬁl %@ab‘f cahj g
cool i Ngb&irkRue-anaS dn e fudlohrhidp 8ty GO RRTesiFdbIOtAmAIE! R Aoftin HWRbLbIiAHO04)
sufficiently renoved from an
5 envelope 104 where explosive device 101 is not present as narrow as possible, thus reducing the
water weight in this region and making it easier to achieve a proper weight balance about
fulcrum 33, as discussed in connection with FIG. 3. Similarly, by broadening cooling envelope
104 near explosive device 101, as shown by 402, a greater volume of coolant will reside in
precisely the area that it is needed to cool explosive device 101, thus enhancing cooling
30 efficiency. This modification is particularly pertinent to fluid cooling, where fluid weight is an

issue,

Second, since it desirable for hotter coolant that has been in the modified cooling



2 6 MAR 2004 25 6 outside surface of said expl osive device (101) 64 MAR: 2004
expl osi ve casing (602) to provide 7 suitable heat insulation to a detonator

cap (102) placed within said detonator well (604); and 8 explosive nateri al

(606) encased within, and thereby insulated and prevented from?9

over heating by said heat-resistant explési ve casing (602). 1 14. The system
of claim13, further conprising a non-hRat - r esi st ant expl osi ve casing (608)

2 encasieneelop Wi plGs4 (o armleg ichHmeao Bpye thasysem isGivor efenolpenolang beigg ant

expl osive casin 08 nd 3 .sai d expl osiye. materia 606) thergin is
enbased T BnTirodee o 4 2adeiR the TR RBeP i Bh gty beeast ad idGecton e
system Qholedgainfldge 10ALHALRE Al nERFLiakEdIce® xR A% to/RadPbREive B0Ate AANRISS NY

at |east one 2 layer of at |east "'one heat insulating rmaterial selected from

t he heatthdtroalant orallpvedpioconits catling gneélo: 104 froaditapemenble d 0¥ dsectsin 482
cloth; .um ni zed siJdica cloth: silicpone . .coated silica,.cloth;, 4 fjberglass
ol ot hi® SHFHsDh &7 e R paer M PP SESRLBE FEvelopis i S fereall dpuesbosh i
fibergl RS enVARHL NERstO afP B hdrd BRI B He HotER! Al GhePhdtier 2B¢lartNbdvigdimei | 1 ca

gl ass. e systemof claim?2, sai east one cool 1 ng appar at us
f urther sggeprs pienigelptthd eardant ¢l sRould bt leagingnwhilothe cholet ¢nwlant canmot eiintpe an

i nsul ati ng one.of, said olin nvel ope 104), said insul gti one of
sai d codPHHE B EYeRAaNP Iy FRUR RGerh sathbie Sepme hoti ad sty arecy So2)
conpri sighGadt. TRATLseANS resMEls aBb Rhicl&PWherPREaERH vel 13OUS BlabliOproxitdieihk al

i nsul ating said expl osive device (101) fromsaid heat fromsaid hot online

heat ¥Xchdmdeodingeanvelopé 304 Yhat anetlefiee explysipe demiont 101gaf llostravade sineatoalant and
so-cool i ng, said explosive devic 10 17, The system of ¢l ajm 16,
sai 1 notfieRairsiraf R i Bl e e b bkdus Fuich B St feflg: 12
an i nnermhdifs GhbdAnéRBEFIG P heRRERt) BoMTiqRld 838! codlifg heat -refl ective
material further 3 insulating said explosive device (101) fromsaid heat

from sai d hotBegmise tlee ¢rsentiadpbjsetingeofdbes inyentipn(disclgsed herdintik éo pipnitf expldsioe
reventing. fr ver heat.i ng,, and.sq-cool.i ng, .sai d expl.osive device,(.1 O
T ey by ek ATl A hien aRE iy Bt withi Shot bk b ekiitucvict o)
away 15 o3| wiltdht Brerlafifre MtoRatilRY hiePthén detbhated at whll ldhternhlife préfelredembodibhi 16,
further corrgrl Sl n?: 2 non-flanmmabl e bul k fiber I nsulation (506) within said
a

i nsul at iang alon deagles whighdhsnenseywih on vuppderaent the ianid prigasgeys ¢ootantsaddseriped ai d

ecehange a6k ot pSind Heat R 8MA0RGHER Y, P T et It ArstElts, anc

so- cool i gx@losivafidnbpresapluesdatenation] ce ( 101 ). 1 19. The system of claim 17,
further conprising: 2 non-flammble bul k fiber insulation (506) within said

i nsul ati ng ontlopg these dinesoliGhgS dllustretes @peaitenatipe; pmbodineat using whatdrgogai d
o . _ i . 4 hot .

exeheng b Fosspy Toohidingf SRR o 1Rl RALER el 1 ety

So-cool i1, isplade of 26 MARIANEGH t&@ Ghds afoxgphansibne] Ugud ae gasdouSlcoplants, Herebyhe

systemof claim2, sajd, at |east one cooling apparatus further conprising
at | eastMyABINEXP Nerf%vgﬁvlénlosa@h that {tupmaiag Renle 0gs @355%@%@@@ ugely. g

cool i ng xﬁnmg'eelras&imeﬁein%s% ceéio\f?:éggvi%o%hu ik f&l(}}rﬁxﬁ%{ ARG Sinngis, 4 2

heat - resi st ant expl osi ve casi ng )y conprising said casing one of said
cool i ng émeauatmpemlicg 2adglopabid surrdundingeapijosivs idagica 10k hnd ddtomatavedap 10804)
sufficiently renoyed froman 6 outside, surface, of said expl osive devjce
(101)2 AP MPEISEs ax ragirgtgm@agi lwgh(}mgests@nb,rw?r This embodiment of cooling

envelope 104 maintains a sufficiently cool ambient temperature inside envelope 104 to
protect against the heat of online heat-exchange device 31, thereby preventing premature
discharge or degradation of explosive device 101. As with the -earlier-described
embodiments, cooling envelope 104 fits over explosive device 101 and detonator cap 102,
30 and be sealed at the cooling envelope opening proximate 108. This can be achieved simply
by using the threaded connection at 108 as earlier described, or alternatively, but not limiting,

using high heat-resistant tape or other methods of fastening, including wire or high heat-



7 suitable heat insulation to a detonator cap ( 102) placed withi @ GMAR 2004
detonator well (604); and 8 explosive material (606) encased wi thin, and

t hereby insulated and prevented from9 overheating by said heat-resistant
expl osive casing (602). 1 21. The systemof claim6, said at |east one

cool ing envel ope conprising a casing one of said 2 cooling envel opes, said
expl osi ve device (101) further conpris'ﬁg: 3 a heat-resistant expl osive

casi ng (T69pntgoppri sing sai d casi ng one of said cooling 4 envel opes (104),

d furth i sj . |l (604). sufficientl d f.
5"out 51 do. surhdBa SEned PPN Toa eleb eupling vl e T OCS spmeriss |
casi ng (K hn bAtePiRviadag @ay%HSﬁZiQﬁc?z(ﬂ‘e g%qnianwl e ReY hﬁ&;@m@%&@%ﬁ@p %% 102)

pl aced wi thin said detonator well and 7 expl osive nat
encased maxihiize heahksisteat ptojecting.uDates thsalating tageredi2ednfprises & lenseoeclaydrng by

said h -resi st ant expl osj ve | i .(602). 1 _22. The systemof c¢laim7,

S5 d af PhASATIe SRR TEION KU Sbichg BTaHS AgdohcToF 3 oo
cooli ng iRAVEIEPBE: P%?'Jiﬂxi?cﬁ%P%M%gd@}“tﬁmﬁni%&lﬂiliw'E:fo'&?ralﬁm%f Wida chyR.
heat - resi stant expl osi ve casi ng 0 conpri‘sing said casing one o 84 d
cool i ng sllieneekoped £ilid0lothanftbetglagshelotlgosibicosd rigpeegiatedn fiberglase! fabfi6,04)
sufficiently .em)veegsff rorp an 5 outside gs).l%rf ce of sajd explosive device
(101) aanr@ﬁ"‘E)‘tee‘BPﬁF ikrzslasssnepprangsosted &iberelss. geramic kinittad (o ynkaittedhelothat i on
to a det ; i L I di; ; 7
expl osi v@aﬁgg Eal }Ci%a as% éggrgs l@h&%&?@@vﬁw&l{aﬁ? n?ﬁéaﬂg&t?ﬁg?%!)%g P}r{:@ﬁ{ gﬁgrg[g’@af}?gﬁ&dor

pr eveh® edoths araydedveatddentuntrgatby. Sadhdclbthabr fabsicsmaybe tepled svithevesmidubiee ¢r602) .

1 23. The system of ¢laiym 8, sajd at, | east, one coqling envel ope conpri sing
2 Gasi ngIeGRIENG " 25y Qthst Jame reigiant Adpabresisiantichemira) oF eateraa)ite ncrepch fhe

further iﬁ%‘iﬂrgfag%'r of R d6@t Th ‘%éiii%iBﬁ‘,"thrﬁ’%Pé afaih\ig.hg@%gﬂge@%g)maﬁg TR’ g

said casing o sai d cooling 4 envel opes rther “conpri’si ng
a det onafitmrglasd hnd/610 d9ramidf fihidheatel weatahonthdprbeaasesafor Swiich Sthel@reatnidnas areof
sai d expl osi,ve device 1 O1) apd . said explosive casing (602) to provide
6 sui t abt"ePHAY wgmr&émmtbfea p&Ele‘athss#oSiﬁpmenqﬂsa@m mptetihan eng of

det onat ofe WEdrkmERShkd iA0h [ teni . edl .wi.t hi 0 .and

t her eby | %sulrartned and 1pr e\}érg%ﬂh@?()sﬁ]ﬁaﬂ@ aglﬂl\aﬁéccérg%%}eég&@ﬂ%v@?\ﬁg% (#gth%y

sai d headisdlesirsamahits asspdiged vleinzasi ng (602). 1 24. The systemof claim9,

id at |east.of i | ope. i Si i f said 2.
o ol oRRGer I8k P OB aS IR Thi s et e shiatinisedivg
heat - r esjgkamt t@%@k&?bl\é? aRAShiv RO ARIRE) Sid8d Sahét ﬁéﬁlaﬁﬂ%gﬁfﬂcﬁmfg d

cooling 4 envel opes 104), and further conprising a detonat 04)
suf fi ci esridniedrterefiests duteardaawsy Hamsixglssadtece 10F arxbdeaoretq capil02, g \heate

o L Ly A o A i S DA™
expl osi vig, RRlfE | iﬁﬁer(iﬁ%@:itir@rlﬁ%@ﬂ\bxﬁb kdh b@ﬁ\%cﬁélﬁ&iwgt@% A& &NEF outer

prevented from8 overheating by sald heat-resistant explosive casing (602).
1 25. ThiesdstiigelayafS02l adtherl Giitablei matedials éadhned msutatial ilagr S04 einclpde, dalpfei Si Ng

o co5 0,008 0L 2 2 spollrg emitonee, sald siprealle deuice 0L
sai d Casdo%i%%r?%ié %ﬁirg A HeNSF the SBYE! ABES a?er %&éi)oie ?‘@efl.“?%%&a&?ﬁ?%ts' ng

a detonator wel ) sufficiently renoved m an out si surtace of

sai d Xxplirokitipn, dibeiglass (drOd)icaanbbtisacah bx plwsinized,cthss ngsu i )in tan  gumyiizee

fiberglass cloth or an aluminized silica cloth. And any or all of the cloths mentioned above,

separately or in combination, can be treated in various proprietary and non-proprietary ways
known in the art.

Cooling envelope 104 in this embodiment is preferably cylindrical, fitting over

30 explosive device 101 and detonator cap 102, just as in the earlier embodiments. The open

end of cooling envelope 104 may be preattached to screw threads as illustrated in FIG. 2, or

may be pre-sewn closed or closed by using any heat-resistant material such as high heat-



6 suitable heat insulation to a detonator cap ( 102) placed withi n2shiMAR 2004
detonator well (604); and 7 explosive material (606) encased w thin, and

t hereby insulated and prevented from 8 overheating by said heat-resistant
expl osive casing (6Q). 1 26. The systemof claim17, said at |east one
cool ing envel ope conprising a casing one of said 2 cooling envel opes, said
expl osi ve device (101) further conpristfg: 3 a heat-resistant expl osive
casi ng (reﬁﬂ)intctap@rvi'isd omhestrradistzns ropg. dreedhis smbddiawat ofigpodingrredlopesq(is104) ,
and furt risjn detonator well (604) sufficiently renoved from an
5 outsi & PE P éXB’fO 815' V@Rapgép@ée@a%t%@ap( 02, theropen £ad 0%&1&1“1@&& desede
casing ( table heat insulation to a detonator cap (
102) platgqﬁé (?%QE%] egg?%%ator wel |l (604); and 7 expl osive nateri al

(606) encasecDWoneth caprid2t foentinbys tdol ddi@thtedngs Pesyidnd ebolE, 0Midy any of
over he t| ng by said heat-resi sthant expl osi ve casing (602). 1 27." The system
of cl af rfl ro“%l“&“‘éﬂ“ﬁ@%t(e(&n egkof Pﬁgu%méwnéﬁﬁatcssmomv%dﬁgwaonhw riqn@ne of

sai d 2 coalbDtheaRY eh:Pp ERctrSRY GCQ_%EZR! 810 agf&hgewngﬁexfaﬁgr} dn E]}%j%taeh ﬂ&mbeﬁ\ 1s I ng: 3

a heat-resistant explosive casin rrsing Ssal Sal d

cool i ng ifswaicel eftks vx(irell(lﬁ) 119106 fwhidh'ie comeoR it HetonAo @b AB2! Thidiré 1i:§504)
sufficientl \igrem)ved froman 5 outside surface of said explosive device ( 1

O01) and9% GISesew 1881 sodlandidelivers pipy 106 apnmthﬁ@erher smb(ochmems h@anay besmhat i on

to a det 0 ed vv|1:h| i detonat nd 7
expl osi vglsfréa erl 13 Pl %02:)2&0«5%l § é‘{er/\P‘(p& ﬁ@e Prﬁ'é?“éﬁ E‘Eﬂ“ét‘ gacéﬁﬂes no

pr evert afted 116 eBveaViatyh@atant Qurlkss ik tinhﬁaﬁnéne%l &srﬁme&mﬂﬂ% \éﬁﬂfé@%oaan{. 602) .
2 6 MAR 2004 28 1 28. The systemof claim 19, said at |east one cooling -
envel opeitd@Hitrsmbadiments aEF drtbm@gh 4hijend %0 wdmohgomml Oopbal; apsdings 109.

expl osiv [ 1) [isi.n resi ant expl,osive
casi ng (gﬁg@/ af el(!%]gi ntglslsig@ cas? ng 8hé™ ates F‘&Rehc?& fclsild a& el SE s Wire 1 04) |
and fur tmedummrdommmau;zlevmamrlfwdnho:(a@%maﬁuﬁ ot eeonirt ¥s ARURY,QR: irem an
5 outside surface of said explosive device ( 1 O1 ) and said expl osi ve

casi ng (@R petiyrtheroinsylated M& hlﬂhehqflééﬂﬂsmlié tangt lamh leroore déttmat:ajfres;&tmt( 102)

pl ac i nat I05|ve mat 606)
encaglcejstjvﬂ\/l\f{“f3 #}ﬂsﬁ%nﬂagﬁ] og%yoro ea '}3{"@8 %H&erﬁ’& VPR 350 Eﬁé‘feng by
sai d heat - r eslf sddditfoneX plsaBtive i§akbdid HHAR exﬂrexﬁ&y heht l@:ﬁﬁk&&@&ﬁs this
expl osi ve devi ce (101? to facilitate controlled éexp F05|ve detonation in a

hot 2 sumbadiBeHPiciopling arvaiene tinmey slsade Bled \M@lapplﬂ@md sma-lﬂammthmbmlke

casing( ) I &lcNO fes ool.i ng envel opes 4 04 j,
and further 1%%1%513%# T&dé%?ér{{a%t%o‘}la erﬁ(a fo gﬁ%) TR, ARSUEAtioR, E@ﬂd”&%‘%" HqUSm an
out si de sﬂ1®LﬂHea,Clﬁ)WB°ve§ athdr exiplbtsmyerisle Wh@dh thaylBkluskd Mhﬁ?lﬂp&é PhDSde\dy
casing (602) to provide suitable heat 6 insulation to a tonator cap (

102) e&fébe Wetomals wmentipngd earhiar a5y suijable forapugr: ingating l@@plsﬂg‘»l lmawem, o1 usk
(606) eng tht.Jgﬁ he?eqqatEHﬁE ?@r/ﬁréf@xsaﬂlﬂo?%o@ i |?r’1§\/]§gb§yt arg u §e(51_8mﬂpéllk,

over heatl ng y sal eat -resis expl’osive €as

heat - r editsb@nforraxpl osi ve device ( 1 O1 ) of claim29, said heat-resistant
expl osi ve casing 2 (602 conprising at | east one |layer of at |east one heat
i nsul ati ng metie¥ egbodispeat pelyeres An mﬁ‘éa%facmmgmrattban ngp)uemdsd@meng of

coat cq STetel TANRRREha Hhe bERafor P MRS Bl dffoglrinebiigies

fabrias exessgiof red- ﬂm@%ﬂ&ﬂgfebbﬁﬂﬁérﬂﬁﬁ@ﬁ%@w ene_6 coated fiberglass;
ceramic cloth; and knitted silica gl ass. 1 31. The heat-resistant expl osi ve
device ( 1 O]?th§ egtbodimgnty may be yseddn fl:owéfrlvgnﬂg Q‘f heatedn eantironewintst affhe 2

on- hoat SREaRLPaAt R SHENS AR, fly FBuBRsFu TLRlF B ool or filafing, ™
E gggg t Ngyfedd, Nypes, ﬂi&ﬁﬁi&ﬂtﬂeéﬁﬂ of theinSaltifg Reddrly @ a% AR, CRR:OFicKS s QR HAEe
the amount of insulation need to protect explosive device 101 and detonator cap 102 in the
30 environment in which they are placed. Because cooling envelope 104 is destroyed with each
explosion, it is desirable to use only those insulating layers and materials which are essential

for any given heat environment, so as to minimize the cost of materials used for this single-



1 32. A nethod for deslagging a hot, online heat-exchange device (B8 MAR 2004
conprising the steps of: 2 cooling an expl osive device ( 101 ) by gas,

i nsul ating or casing cooling neans, 3 particularly while said explosive
device ( 101 ) is at any desired location within said hot online 4 heat
exchange device (31 ), thereby preventing heat fromsaid hot online heat
exchange device 5 (31) fron1detonatingl%aid expl osi ve device (101) prior to
a time weeeodlingiesvelepd 1@ to detonate at 6 will said expl osive device

(101); 7 affixing said at |east gne cqolin ar at us 104) and said

expl osi ve de\ﬁ('(?é OFags 10 oMANgRFG fpat W ae mg@@gﬂmgg ‘Efﬁ“%‘e?@ﬁ? stagd alansolti ng
appar at a2 B RKEP I oRBIRAdOMIR S URbSheAPor PRI Lehfduigh % ARRAYIS e @
force to said cooling apparatus and explosive positioning-system (12, 106,
112) 10 carbddiniet @byFIGr 6ahgy bovombinedimdthafluideasdir esotants) @k idegridBd abade By (

104) d sai.d expl.osive devjce 1 Ol ) 11 cool ed thereby to said any
desi r ed W%%H‘S&Hgim RRYFlepg H)“hwgth HRMGREORE A0S end han geleasevilve 1391as)cadicd 12

parti cul i r .y ing, while cooling said
expl osi \?gédéaé\?‘:‘%lg&fﬁ}g%’?pgr‘fﬁﬁ %ﬁ*‘%%‘?@en%?f‘%‘g%ébﬁ%gu said expl osive device ( 1
O 1 ). 1 33. Iifhke me¢rthabatothe endiodindsht of IRIGH & used npdnidfrighglofd) allSthap n&dds 18

del i veri Rg avfgas cool g&g to sai d expl osive device, said coolant so-cooling
sai d expghégefiom theembediments of FEQSngtlawﬁib‘i nthatgléquid er gaszeplantinesd ot be

106). 1 . kh i i | ant i Si ir. 1 35.
The. et AGEPsP Epd e ol LB T A B980Tl T B
sem per pimbland comluitnd 22, HOREO 6t bef-Ubhigill BeyTHE L-HoNowbdso &L BRaRT lligéﬁdfolr ow ng

sai d gas cool ant. cont | nuousli/ into, through, and out of said cooling
envel opday. 26 g9olantdelivery-Ripd 1 §aeed Jiot--dyub Bbld may -deamprise coolryt.apert@es 10%he

met hod L , ' 0, .l very. apparatus c rising a cool.ing
envel opglflugi ‘?‘Iﬂlgbﬁg rmg%&rr% Fl?cs‘%eglr%rlgggs‘% 8%doars 4 S%“fif%wenc&‘%s%gf’ﬁe"é'a’gn‘i%@l tinmi

cont i nuasivglvietht ThetaIsemtged agachtais ilttodieid ift@ahbvd FeYEIeRBh( addded4y 2nd
so-cool ing said explosive device (101), using a release valve (130) of said
cool i ng cepRstigpavith pnlingdeat axchangeWexicadlhprecisely b zariesdescabaddinatonhession one
cool i1ng @ppaGagus conprising at |east one cooling 2 envelope in turn
conprising an insul ating one of said cooling envel opes, further conprising
the 3 step offiG46 ilhsthes amglteradive peafoirabéniBodi@ntafhedf Explbsicisaied 16at

fromsaid hot online heat exchange 5 devi ce (31 ), and thereby preventing
from ovétlsﬂgafqpﬁ'ﬁfi tarhe kighly dsptragstivea pe itesanl bestised f)g@d‘;s},eggl(nglm ®lace)of o8 insi ng
an out er,j: ' : Ldod ati e of sai.d cooli

envel op dPl b Mot @¥loned Rt g0 LML Pordpe plieadi Rl Bl

i nsul at ihag-ressteitiimsulatihg 38olingRaveBicidd, Bfang ldadifed 3émbindfiddher conprising the
step of 2 furtg%r i psul ating said explosive device (1 O1 ) fromsaid heat

from?Pai d hotn By sBodimgnt, netber-the figeid ey Bassoyspolant e RIGBhE thetnghfd, notide
prevent i ' : 1.0, [ xRpl.0si v evice 101
Dby el b ARk 184 oF PR 30 Bt ol SleSR oA Faf i
avay 5 fapikdZaind capplicspanel el ay Wirel3lusyd) aus borgtradted RS self snbufiting@nd ayer
(504) of, said | suh.ati glgleone of 6 sai.d cool i n% envel pp_es@&104 conprising
at | easthesiRy sstiagootiney Jdeirreferrad explagive mateyial BAG uged inside off explasive sipyice
further 0k L) : : : 0.2 further insylati sai d
expl o051 et oy PRASS shffsiet Eftoflon, byndiuatlE dalcdy i, IS be B MM ange
devi @& (&ipe)of tin disclsuebmdfitsrasivetatddr @xiant iTigs émeolfoR YEMRRAU i@ andRfcased

so-cooling, said
within a heat-resistant explosive casing 602 made from or insulted by at least one layer of one
or more of the various heat-resistant fabrics and cloths described above in connection with
FIG. 5 (e.g. silica cloth, aluminized silica cloth, silicone coated silica cloth, fiberglass cloth,
silicone impregnated fiberglass cloth, vermiculite coated fiberglass, neoprene coated
30 fiberglass, ceramic cloth and/or silica glass yarns knitted into a cloth, including the various

treatments mentioned above). In a preferred variation of this embodiment, such heat-resistant

material replaces the traditional outside plastic or paper product explosive casing which holds



4 expl osive device (101 ), using non-flanmmabl e bulk fiber insul ati ¢hf(¥AR)2004
within said insulating 5 one of said cooling envelopes ( 104) . 1 40. The

nmet hod of claim 38, further conprising the step of: 2 further insulating

sai d explosive device ( 1 OL ) fromsaid heat fromsaid hot online heat 3
exchange device (31 ), and thereby further preventing from overheating, and
so-cooling, said 4 explosive device ( 001 ), using non-flamuabl e bul k

fi ber i msplosive mnatclii{lﬂjﬂm trhiam aternetivensarizibnthis explesiod casigl6@D &) wrdpped

envel opes 04%1 . 41.. The net hod of clai m 37, furthg{rS conprising the step
of sel elftq é fidSIH’tpbf dngifates, A \nepieasiesistany teadisionple plastic, s' prpst wradistati ng

mat eri al I
Ut reat St PSP RG0S, ORGP ExARAUP I BH |50 fhiin SxlHeAIEF 3RO 0is .,
cloth; 4nfiftibegirelysn Heqiréferred Vartatior of this agbmhmdntfl ber gl ass fabric;

vermculite oaf ed fi ber gI qf eopr ene coat ed fiberglass; ceramc cloth;
and km tted &iFPlosyegfeidee A?%p OfiyE 9‘?’%‘@&0@ oflse [camprisss. a fdgtonater walhbP4 si ng

the ste ﬁ’fcw?lﬂg(?%bo&i ﬁ Gthebou sﬁf%sstulrfsa??oihgxg) (?Sl\%eéév?c%tf()éeaélﬁ?ﬁx Lo'tsﬁllg ac%r%lgg] the

heat-re Pectiv rraterla group cons reat

al um ni 262 sattothat detbhatercapl H2D wheh Priced 886 saill oldona@ el 604 vatlbe sﬁﬂﬁblf‘
st ai nl ess steel cloth. 1 43. The nethod of claim39, said non-flamuab

bul k fi esuitedhs Braferahdy, (@matq,rowglﬂ 694 nig 1a§at¢<ba%hst@tl®lﬂ1\e prasdmatentba | canien @f

mat er i aI f n sel ct i n ast one heat
i nsul ati n%l %Kl& E?{ %c @(f?fa l? g‘rﬁsgﬁ 'tS%H(ﬁ F%l{) 3852%ﬂ§1"§ﬁ n dhe cepter

t r eatledd ofinlh eNpldsiad elthrgea sy lmbfw;i nsdthaey fn's&l@fed sqé inGAe 9{&1&15 eflbdBinkinged
silica cloth; 5 silicone coated silica cloth; fiberglass cloth; silicone

i mpr egnaeieaater e Y12is detoasied by elgeironie.utontelecgonisar exndte bentril awans.neopr ene

coated fi ber h: niptted sil a 4. T

met hod of cl giln%é%t&g%?? élﬁ# %as e‘ﬁ@d‘“léo%‘iti’??g !igg{ ﬂt ’E@%Yel é‘?vhbe g‘ﬁ *| east
one coolthdghmey e kenel uﬁn% High lﬁ@tﬂﬁéélhﬁhtnﬁ?@a a&)o@éd »%ﬁésdsu%ﬁ% i
envel opes, conprising the further steps o provi di ng sai d expl osive

devi ce maybe 1b§ulatad éht@a@ﬁlﬂigtedml@g;bllgisheaérmtaat tapt. AGOBEr miethioil f dnsulating

heat -reesi: st ant exnlgs;.ve casi 5. co rising,said.casing on of said
cool i ﬁr)(ga en%eﬁu(c)}beag ?O‘ﬁ)to N Pﬁﬁ‘{m g ey lﬁﬁ‘gaﬁar‘% t‘g?‘@%éﬂ‘f SHIERy of
over heaffibBglass &lbﬁing?b@ kidizbiveecdRBIdSTHead1ads @9 Silicom lbihg P Rfek A gh@uﬁ'@ﬁxﬂ% #tpfcs cap (
102) within a detonator well (604) of said heat-resi st ant sive

casi ng @dbgyssed dnjcanpstion yfidy owten insylgtiag layer SO o€ FIG.yS meayomlkbe ﬁp[uimdamth

out si de 1 O1) and said explosive
casi ng_ CBUb RS BisubBhe SRR AGpBRIE STk " ") \iTR 2004 5110
pr eventl ng fmemwaoﬂimammglermedhdemaawae\ﬁammlwdetanaé& cap N029@tked of

cl ai g\ conprising the further steps of: 2 encasi ng] sai d exgl osi ve
mat eréCaembgdiient may cﬁ?ﬂl?éeﬁr-%% ifrgtz%mbef@s@ppwlwn@agm ing Heabexc! anmdiesnce

38) d
mat or 1 apt coaeUF Rk of Rk he SR AR Mt ko Qe AR B 8 W 502)
1 46. ThagotsitdiadludingGladkify 44ploSi08REvied T ddd&iectdaton @hp fﬁﬁﬁxcﬂ{r 1&@%%5{519@ at
| east one |l ayer of at |east 2 one heat insulating rraterl al of said

heat - r eS8t them 1@%&¢%Fv@r@a§fﬁ¢ﬂ§r e@opmenty om the heat insulator 3 group

consisting o te |I|cacoth al ym ni.zed si
cloth; sili cf)rri}és ecnttl)ga'?ﬁ'é ?’g?alycgf)g ? %d sganfi rl?g %, 85 M5pina E’I“I‘?”@b 1 thé

i mpr @gnatee cfribbdinginasst Fm iIcthrotgghng. c Thatt ie, meaﬁgﬂhémb@i@@%ﬁploﬁe@ﬂeeie@ 6
coated fi bergl ass; ceramc cloth; and kni tted silica glass. 1 47.

met hod dP1 of KlGn Gmay bajfurthar insulpted Binusingtieiheat-pigtante tamdcsnebecbmrﬁiﬁ si ng

at | easts, M or may be further protected using one of the cooling methods described in connection
with FIGS. 1 through 4. It is also to be noted that the explosive device 101 of FIG. 6 can be

used in any environment where it is desirable to have a controlled detonation of explosives

30 within a hot surrounding environment.
Because it is possible to utilize the embodiments disclosed herein separately or in

combination with one another, any cooling envelope 104 that supplies a liquid or gas coolant



2 cooling envelope in turn conprising an insulating one of said coo?iﬁ@MR 2004
envel opes, further conprising 3 the step of: 4 insulating said explosive
device ( 101 ) fromsaid heat fromsaid hot online heat exchange 5 device

(31 ), and thereby preventing from overheating, and so-cooling, said

expl osive device ( 1 Ol ), 6 using an_outer insulating layer (502) of said

i nsul ating one of said cooling envel op8s ( 104) 7 conprising at |east one

| ayer ofwalkbd fgteddobetesnss ammlmt-smlymg egnivalope,lang 8oolitpeenvelope d0Hthacisai m
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using an inner insulati ng | ayer 50421 of said insulating one of 6 said

cool i ng BFGLP Bpaged in rompbinagiep, ong mightfor prample pimulianepusiy fploy ithree mlmgl al .
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heat 3 eopipaige eslpiosive de¥ice) 10BNshchh@aehy ihsihiay eﬁv&é{&n&wgsﬁi 05134 506
over heating, and so-cooling, said 4 explosive device (10

non- f | anfvatokedsnddurthernsulates (casing anyekps ) 10469k iand saudtham ud)oiantrsgpﬁlymge of

d | f. cl 8, f h
corpr o111y BRE T8 BRERem iR heqnidy 1052017 P et i miotioandicinddiven 1)
from s@i ldqd@&ﬁd /f Sriabdok dodlakht 181 nﬁdu[hﬁn% 8R¥elobeePORN§Y S04 %\orce (31 ), and

thereby further preventing from overheating and 3$o-cooling, said 4
expl osi ve devWVbde (myw) vatiptions WanoqcuaMDMeomebf( ofdibway skilk bhsetli am g(anWﬁ)

W t hin 2004 ne af Sg |d COO|I envel

(104) ﬁ% g’iédé%%lf%é ﬁ%‘gc? So‘?"g W&pggr d@éf’%}“%ﬁ qr‘é‘ﬁ’s‘t" qﬁﬂ’gﬂ H tus
further A Abre) alkithdt @8 feal P AcedsafoRtd a@acﬁrtt{@b)aﬂsslwdévwemﬁwmsms a
casing one of said cooling envelopes conprising the further 3 steps of

provi di ngngegicambedinnens pﬁ@“breomecl(’ 30th asphi2, usingamsivitgbla exugivonihreomstickr i al
606 thi,n a heat- ant l.0Si ve casin 602) 5 conpri sing said

E:a5| %ggmo%‘é‘ hyperny Jyegns, i)ﬁf 5 a@,rhygpgtdgglte@ 9. ttag‘?\g”‘f%)é‘}péb‘}f air“rgﬁheémge?f& thifd 6

pr event i gigvifiesReome ahigdnand, (Seat d&?@éﬁésﬁﬁlo\f%&@&a%hgn@ht i @%ct ANt/ PRl 9! ng 2

detonator cap ( 102) within a detonator wel eat -resi Stant 8
expl osi vAncieigagd (bewzr)stlck dng (U@nlmnﬁmopolmbmﬁglmm)l thalfninghn ceoirl ty someaneasd f rom

an out5|d sur i d ex ve devi 10 d sai d expl sive
Casing. (B0oFY Ry befClin G RRRIB IR e arelisdb gihpmine e
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at | east one cooling Hﬁparatus further conprising at |east one 2 cooling
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conprising t h f vi di ng_sai,d ex| e devi ce by:
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(604) Ofanaaﬁ %1@?@%}(&1‘33 & tc%vzce was discussed here any other geometric configuration of

25 explosives, including a plurality of explosive devices, and / or including the introduction of

various delay timing features as among such a plurality of explosive devices, is also
contemplated within the scope of this disclosure and its associated claims. This would include,
for example, the various explosive configurations such as those disclosed in the various U.S.
Patents earlier-cited herein, wherein these explosive configurations are provided a similar means
30 by which a coolant can be delivered to the explosive, or the explosive can be suitably heat
insulted, in such a way as to permit on-line detonation. In short, it is contemplated that the

delivery of coolant to one or more explosive devices by any means obvious to someone of



8 expl osive casing (602), said detonator well (604) sufficiently r2GoMAR 2004
froman outside surface 9 of said explosive device ( 1 O1 ) and said

expl osive casing (602), thereby suitably insulating and 10 preventing from
over heating, said detonator cap (102). 1 53. The nethod of claim 38, said
at | east one cooling apparatus further conprising at |east one 2 cooling
envel ope in turn conprising a casing oRé of said cool i ng envel opes,
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det onat or wellt 1&(©d¢)urtdﬁ:rsmddhattem terresicsmla’mndS‘cm{mg’(’)arevte bedsoddly infePpiktedsai d
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provi di ngod F*H‘f’éﬁH%@W@S@éﬁlk‘éﬂkmﬂlm spirispf the istsatigsl- ng an expl osi ve
material (606) within a heat-resistant explosive casing (602) 5 conprising
sai d casing one of said cooling envel opes (104), and thereby insulating and
6 preventing fromoverheating, said explosive material (606); and 7 placing
a detonator cap (102) within a detonator well (604) of said heat-resistant



8 expl osive casing (602), said detonator well (604) sufficiently rFBDMRR 2004
froman outside surface 9 of said explosive device ( 101 ) and sai

expl osive casing (602), thereby suitably insulating and 10 prevent| ng from
over heating, said detonator cap ( 102). 1 57. The nethod of claim48, said
at | east one cooling apparatus further_conprising at |east one 2 cooling
envel ope in turn conprising a casing ohe of said cool ing envel opes,

conpri si ng t R¥efl@gmpher 3 steps of prOV| ding said explosive device (101) by:

4 t ant I
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and thgercggmnlsmgul ating and 2 6 MAR 2004 34 6 preventing from overheati ng,

sai d explosive material (606); and 7 placing a detonator cap ( 102) within
a det chat or \ﬂelet(plé)@@d)ie\ocﬁe(slal)d heat - r esi stant 8 expl osi ve casing (602),
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(604) suffl ci ent reno roman odutside ace sal d expl osi ve
devi ce3 (codla sb- 900&nglszsélemble9(w deyicedl®asi ng (602), t her eby suitably
i i from overheatin said detonator cap (102). 1
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heat - resi st ant expl osi ve devi ce for said controlled 3 exp osi ve
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3 into, through, and out of said cooling envelope (104) and so-cool said explosive device (101).

6. The system of claim 1, said at least one cooling apparatus comprising at least one cooling

envelope in turn comprising an insulating one of said cooling envelopes (104) comprising:

an outer insulating layer (502) comprising at least one layer of at least one heat insulating

device (31), and thereby preventing from overheating, and so-cooling, said explosive device (101).

1

2

3

4 material insulating said explosive device (101) from said heat from said hot online heat exchange
5

1 7. The system of claim 6, said insulating one of said cooling envelopes (104) further comprising:
2

an inner insulating layer (504) comprising at least one heat-reflective material further



26VA 2004 35 9 of said explosive device ( 1 O1 ) and said expl osiZ/Q @é@.%@"
(602), thereby suitably insulating and 10 preventing from overheating, said
detonator cap ( 102). 1 61. The nethod of claim 60, conprising the further
steps of: 2 encasing said explosive material (606) in a non-heat-resistant
expl osive casing (608); and 3 encasing said non-heat-resistant expl osive
casi ng (608) and sai d explosive materi24l (606) 4 therein within said

heat - B eimbdatang saehkgxiplosivealevias (1) {ré02pid heatoPom Faid hoorlind hodt exthdnge 8dvice

conprisjng the further step of selecting.at |east one l.ayer of at.| 2
e hatd 19 o s e S oontiag FSmayeresing axf Srcoafie it bSrlodve Bicsdibod)
fromth o I : I S : r ed:
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fibergl éssceq1Ot); silicone inpregnated fiberglass fabric; vermiculite

coated fiberglass; neoprene 6 coated fiberglass; ceramc cloth; and knitted
silica $l Abasysenpef clapme/, JytheppemaRIISiNgai m 1, wherein sai d expl osive device is

Subst ant | al | o fShab &l AAk Wt Bedaicd] (06 RR G RRRAALSre of il codily SYStem

of claim 2, ereln sal pl osive device is substanti I Xe ative

t 0 saBdedelpes (10d), dptaer disukating sdibexpldvivesiesice i1 011 fromasaidh Hkat fandve rseidrhosenltheany
desired location within said hot online heat 2 exchange device caonprises a
f ur nadeh¢as grehangs devaged kb and thershy fahar pEsveningfeomy avsraeating, agd so-ppRlingystdom of

cl ai nglex%&%ee&egicg lﬁ)any desired location within said hot online heat 2
exchange "devi ce coﬁprl'ses a region other than a furnace region of said hot

online he@he epsenoldaith 7] dwitlee coriptising: The system of claim 1, wherein said

any desired location within said hot online heat 2 exchange device is
proxi Aat e t hBom8ammeplebyll fikerapswation{pPo)withip said prsulaing orsefisaidgaolingyi ce. 1
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of saidhémexecHahphdeien 1§ >aab degsdydeitha revintid froh evaliahiag) 0 selcadling2said

wherein said any desired |location within said hot online heat 2 exchange
devi cé exHptyedyics Qnace region of said hot online heat exchange devi ce.

L 70.  The 3L EASr il Ay oV ORK BhONSd o ANt UEE bhcfkal SGRR it 0 sl d
hot online heat exchandge device conprises a region other an a furnace
regi on eflecal fiorhdhie It inmdatoegioupxabsstiggo device. 1 71. The systemof claim
2, wherein said any desired |ocation withip said hot_online heat 2 exchange
devicé is prafe?tﬁ%ﬂ@ﬁ ‘c“l*iéeaF*Fé*éa?‘LB@F calathﬁ aWHa%efgﬁlﬁgaaq pthhjlicss coated ﬁ@‘é@ clofshange

devi cg. ss A6 SHRbA AR ) yagichu s alsOfiath )
it o Sher s (G BB RE e el ey N TS (B L Ao REFAS L ik 0
pr oxi ateatéhfbdrghts; otramié clothaasd bdittsdisiichglhssonl i ne heat exchange device. 1
73. The nmethod of clai.m 32, wherein said explosive device is substantially
i xedlr af ath st Sefeims ctigm legst a%%aa-fqﬂg.ct?‘f maferiaf feleqied 0 (o <8 af m 33,
wher eibn (SRkGvERRES YSuri@nkisthd o Substantially fixed relative to said 2
cool i ngrappar at us. f 7£L%Thle r%let hod of claim 32, wherein said any desired
| ocat i3on wi t heated anduieatedndlimmized atotlf sdica hlatig éiberglascelothpegramisebtly ahdir nace
regi on of . ?ai d oE onl i ne heat exchange devi ce.
4 stainless steel cloth.
12. The system of claim 8, said non-flammable bulk fiber insulation (506) comprising at least one
heat insulating material selected from the heat insulator group consisting of:

treated and untreated: amorphous silica fiber; silica cloth; aluminized silica cloth;

silicone coated silica cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite

1
2
3
4
5 coated fiberglass; neoprene coated fiberglass; ceramic cloth; and knitted silica glass.
1 13. The system of claim 1, said at least one cooling apparatus comprising at least one cooling
2 envelope in turn comprising a casing one of said cooling envelopes, said explosive device (101)
3 further comprising:

4 a heat-resistant explosive casing (602) comprising said casing one of said cooling

5

envelopes (104), and further comprising a detonator well (604) sufficiently removed from an



1 76. The method of claim 32, wherein said any desired | ocation w 12h$ M&iZQM
hot online heat 2 exchange devi ce conprises a region other than a furnace
region of said hot online heat exchange 3 device. 1 77. The nmethod of claim
32, wherein said any desired Location within said hot online heat 2

exchange device is proximate the heat of a furnace of said hot online heat
exchange device. 1 78. The net hod of Adai m 32, wherein said any desired
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envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
outside surface of said explosive device (101) and said explosive casing (602) to provide
suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
explosive material (606) encased within, and thereby insulated and prevented from
overheating by said heat-resistant explosive casing (602).
21. The system of claim 6, said at least one cooling envelope comprising a casing one of said
cooling envelopes, said explosive device (101) further comprising:
a heat-resistant explosive casing (602) comprising said casing one of said cooling
envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
outside surface of said explosive device (101) and said explosive casing (602) to provide
suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
explosive material (606) encased within, and thereby insulated and prevented from

overheating by said heat-resistant explosive casing (602).
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1 22. The system of claim 7, said at least one cooling envelope comprising a casing one of said
2 cooling envelopes, said explosive device (101) further comprising:

3 a heat-resistant explosive casing (602) comprising said casing one of said cooling

4 envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
5 outside surface of said explosive device (101) and said explosive casing (602) to provide

6 suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
7 explosive material (606) encased within, and thereby insulated and prevented from

8 overheating by said heat-resistant explosive casing (602).

1 23. The system of claim 8, said at least one cooling envelope comprising a casing one of said
2 cooling envelopes, said explosive device (101) further comprising:

3 a heat-resistant explosive casing (602) comprising said casing one of said cooling

4 envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
5 outside surface of said explosive device (101) and said explosive casing (602) to provide

6 suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
7

explosive material (606) encased within, and thereby insulated and prevented from
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suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
explosive material (606) encased within, and thereby insulated and prevented from
overheating by said heat-resistant explosive casing (602).
25. The system of claim 16, said at least one cooling envelope comprising a casing one of said
cooling envelopes, said explosive device (101) further comprising:

a heat-resistant explosive casing (602) comprising said casing one of said cooling
envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
outside surface of said explosive device (101) and said explosive casing (602) to provide
suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and

explosive material (606) encased within, and thereby insulated and prevented from
overheating by said heat-resistant explosive casing (602).

26. The system of claim 17, said at least one cooling envelope comprising a casing one of said

cooling envelopes, said explosive device (101) further comprising:
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3 a heat-resistant explosive casing (602) comprising said casing one of said cooling

4 envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
5 outside surface of said explosive device (101) and said explosive casing (602) to provide
6 suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
7 explosive material (606) encased within, and thereby insulated and prevented from
8 overheating by said heat-resistant explosive casing (602).

1 27. The system of claim 18, said at least one cooling envelope comprising a casing one of said
2 cooling envelopes, said explosive device (101) further comprising:

3 a heat-resistant explosive casing (602) comprising said casing one of said cooling

4 envelopes (104), and further comprising a detonator well (604) sufficiently removed from an
5 outside surface of said explosive device (101) and said explosive casing (602) to provide

6 suitable heat insulation to a detonator cap (102) placed within said detonator well (604); and
7 explosive material (606) encased within, and thereby insulated and prevented from

8

overheating by said heat-resistant explosive casing (602).
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2 surrounding environment, comprising:

(104), and further comprising a detonator well (604) sufficiently removed from an outside
insulation to a detonator cap (102) placed within said detonator well (604); and

explosive material (606) encased within, and thereby insulated and prevented from
overheating by said heat-resistant explosive casing (602).

30. The heat-resistant explosive device (101) of claim 29, said heat-resistant explosive casing

insulator group consisting of:

coated fiberglass; ceramic cloth; and knitted silica glass.
explosive casing (608) encasing said explosive material (606), wherein said non-heat-resistant
explosive casing (608) and said explosive material (606) therein is encased within said heat-

resistant explosive casing (602).

cooling an explosive device (101) by gas, insulating or casing cooling means,

will said explosive device (101);
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treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica cloth;
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a heat-resistant explosive casing (602) comprising a casing one of said cooling envelopes

surface of said explosive device (101) and said explosive casing (602) to provide suitable heat

(602) comprising at least one layer of at least one heat insulating material selected from the heat

fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass; neoprene

31. The heat-resistant explosive device (101) of claim 29, further comprising a non-heat-resistant

32. A method for deslagging a hot, online heat-exchange device (31), comprising the steps of:
particularly while said explosive device (101) is at any desired location within said hot online
heat exchange device (31), thereby preventing heat from said hot online heat exchange device

(31) from detonating said explosive device (101) prior to a time when it is desired to detonate at

affixing said at least one cooling apparatus (104) and said explosive device (101) cooled

2004
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2 delivering a gas coolant to said explosive device, said coolant so-cooling said explosive
device (101), using a coolant-delivery apparatus (12, 106).
34. The method of claim 33, said gas coolant comprising air.
35. The method of claim 33, said coolant-delivery apparatus comprising a semipermeable cooling
envelope, further comprising the step of:

flowing said gas coolant continuously into, through, and out of said cooling envelope (104)
and so-cooling said explosive device (101).
36. The method of claim 33, said coolant-delivery apparatus comprising a cooling envelope,
further comprising the step of:

flowing said gas coolant continuously into, through, and out of said cooling envelope (104)
and so-cooling said explosive device (101), using a release valve (130) of said cooling envelope
(104).
37. The method of claim 32, said at least one cooling apparatus comprising at least one cooling
envelope in turn comprising an insulating one of said cooling envelopes, further comprising the
step of:

insulating, said explosive device (101) from said heat from said hot online heat exchange
device (31), and thereby preventing from overheating, and so-cooling, said explosive device (101),
using an outer insulating layer (502) of said insulating one of said cooling envelopes (104)
comprising at least one layer of at least one heat insulating material.
38. The method of claim 37, further comprising the step of:

further insulating said explosive device (101) from said heat from said hot online heat
exchange device (31), and thereby further preventing from overheating, and so-cooling, said
explosive device (101), by reflecting any heat penetrating said outer insulating layer (502) away
from said explosive device (101), using an inner insulating layer (504) of said insulating one of

said cooling envelopes (104) comprising at least one heat-reflective material.
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39. The method of claim 37, further comprising the step of:
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3 exchange device (31), and thereby further preventing from overheating, and so-cooling, said
4 explosive device (101), using non-flammable bulk fiber insulation (506) within said insulating
one of said cooling envelopes (104) .
41. The method of claim 37, further comprising the step of selecting said at least one layer of said
at least one heat insulating material from the heat insulator group consisting of:

treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica cloth;
fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass; neoprene
coated fiberglass; ceramic cloth; and knitted silica glass.
42. The method of claim 38, further comprising the step of selecting said at least one heat-
reflective material from the heat-reflective material group consisting of:

treated and untreated: aluminized cloth; silica cloth; fiberglass cloth; ceramic cloth; and
stainless steel cloth.
43. The method of claim 39, said non-flammable bulk fiber insulation (506) comprising at least
one heat insulating material, further comprising the step of selecting said at least one heat insulating
material from the heat insulator group consisting of:

treated and untreated: amorphous silica fiber; silica cloth; aluminized silica cloth;
silicone coated silica cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite
coated fiberglass; neoprene coated fiberglass; ceramic cloth; and knitted silica glass.
44. The method of claim 32, said at least one cooling apparatus comprising at least one cooling
envelope in turn comprising a casing one of said cooling envelopes, comprising the further steps of
providing said explosive device (101) by:

encasing an explosive material (606) within a heat-resistant explosive casing (602)
comprising said casing one of said cooling envelopes (104), and thereby insulating and
preventing from overheating, said explosive material (606); and

placing a detonator cap (102) within a detonator well (604) of said heat-resistant

explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
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of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
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1 46. The method of claim 44, comprising the further step of selecting at least one layer of at least

2 one heat insulating material of said heat-resistant explosive casing (602) from the heat insulator
group consisting of:

treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica cloth;
fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass; neoprene
coated fiberglass; ceramic cloth; and knitted silica glass.
47. The method of claim 33, said at least one cooling apparatus further comprising at least one

cooling envelope in turn comprising an insulating one of said cooling envelopes, further comprising

w M = o O W

the step of:

Ny

insulating said explosive device (101) from said heat from said hot online heat exchange
device (31), and thereby preventing from overheating, and so-cooling, said explosive device (101),
using an outer insulating layer (502) of said insulating one of said cooling envelopes (104)
comprising at least one layer of at least one heat insulating material.
48. The method of claim 47, further comprising the step of:

further insulating said explosive device (101) from said heat from said hot online heat
exchange device (31), and thereby further preventing from overheating, and so-cooling, said
explosive device (101), by reflecting any heat penetrating said outer insulating layer (502) away
from said explosive device (101), using an inner insulating layer (504) of said insulating one of
said cooling envelopes (104) comprising at least one heat-reflective material.
49. The method of claim 47, further comprising the step of:

further insulating said explosive device (101) from said heat from said hot online heat
exchange device (31), and thereby further preventing from overheating, and so-cooling, said
explosive device (101), using non-flammable bulk fiber insulation (506) within said insulating
one of said cooling envelopes (104) .
50. The method of claim 48, further comprising the step of:

further insulating said explosive device (101) from said heat from said hot online heat

exchange device (31), and thereby further preventing from overheating, and so-cooling, said
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explosive device (101), using non-flammable bulk fiber insulation (506) within said insulating
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3 steps of providing said explosive device (101) by:
4 encasing an explosive material (606) within a heat-resistant explosive casing (602)
5 comprising said casing one of said cooling envelopes (104), and thereby insulating and
6 preventing from overheating, said explosive material (606); and
7 placing a detonator cap (102) within a detonator well (604) of said heat-resistant
8 explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
9 of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
10 preventing from overheating, said detonator cap (102).
52. The method of claim 37, said at least one cooling apparatus further comprising at least one
cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
steps of providing said explosive device (101) by:

encasing an explosive material (606) within a heat-resistant explosive casing (602)

1
2
3
4
5 comprising said casing one of said cooling envelopes (104), and thereby insulating and
6 preventing from overheating, said explosive material (606); and
7 placing a detonator cap (102) within a detonator well (604) of said heat-resistant
8 explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
9 of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
10 preventing from overheating, said detonator cap (102).
53. The method of claim 38, said at least one cooling apparatus further comprising at least one
cooling envelope in tum comprising a casing one of said cooling envelopes, comprising the further .
steps of providing said explosive device (101) by:
encasing an explosive material (606) within a heat-resistant explosive casing (602)
comprising said casing one of said cooling envelopes (104), and thereby insulating and
preventing from overheating, said explosive material (606); and
placing a detonator cap (102) within a detonator well (604) of said heat-resistant

explosive casing (602), said detonator well (604) sufficiently removed from an outside surface

of said explosive device (101) and said explosive casing (602), thereby suitably insulating and

—
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preventing from overheating, said detonator cap (102).
54. The method of claim 39, said at least one cooling apparatus further comprising at least one

cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
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5 comprising said casing one of said cooling envelopes (104), and thereby insulating and

6 preventing from overheating, said explosive material (606); and

7 placing a detonator cap (102) within a detonator well (604) of said heat-resistant

8 explosive casing (602), said detonator well (604) sufficiently removed from an outside surface

9 of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
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o

preventing from overheating, said detonator cap (102).
55. The method of claim 40, said at least one cooling apparatus further comprising at least one
cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
steps of providing said explosive device (101) by:

encasing an explosive material (606) within a heat-resistant explosive casing (602)
comprising said casing one of said cooling envelopes (104), and thereby insulating and
preventing from overheating, said explosive material (606); and

placing a detonator cap (102) within a detonator well (604) of said heat-resistant

explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
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of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
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preventing from overheating, said detonator cap (102).
56. The method of claim 47, said at least one cooling apparatus further comprising at least one
cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
steps of providing said explosive device (101) by:

encasing an explosive material (606) within a heat-resistant explosive casing (602)
comprising said casing one of said cooling envelopes (104), and thereby insulating and
preventing from overheating, said explosive material (606); and

placing a detonator cap (102) within a detonator well (604) of said heat-resistant
explosive casing (602), said detonator well (604) sufficiently removed from an outside surface

of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
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preventing from overheating, said detonator cap (102).
57. The method of claim 48, said at least one cooling apparatus further comprising at least one
cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
steps of providing said explosive device.(101) by:

encasing an explosive material (606) within a heat-resistant explosive casing (602)

comprising said casing one of said cooling envelopes (104), and thereby insulating and
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7 placing a detonator cap (102) within a detonator well (604) of said heat-resistant
8 explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
9 of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
10 preventing from overheating, said detonator cap (102).
58. The method of claim 49, said at least one cooling apparatus further comprising at least one
cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
steps of providing said explosive device (101) by:
encasing an explosive material (606) within a heat-resistant explosive casing (602)
comprising said casing one of said cooling envelopes (104), and thereby insulating and
preventing from overheating, said explosive material (606); and
placing a detonator cap (102) within a detonator well (604) of said heat-resistant
explosive casing (602), said detonator well (604) sufficiently removed from an outside surface -
of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
preventing from overheating, said detonator cap (102).
59. The method of claim 50, said at least one cooling apparatus further comprising at least one
cooling envelope in turn comprising a casing one of said cooling envelopes, comprising the further
steps of providing said explosive device (101) by:

encasing an explosive material (606) within a heat-resistant explosive casing (602)
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5 comprising said casing one of said cooling envelopes (104), and thereby insulating and
6 preventing from overheating, said explosive material (606); and

7 placing a detonator cap (102) within a detonator well (604) of said heat-resistant

8 explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
9 of said explosive device (101) and said explosive casing (602), thereby suitably insulating and
O preventing from overheating, said detonator cap (102).

1 60. A method for facilitating controlled explosive detonation in a hot surrounding environment,
2 comprising the steps of providing a heat-resistant explosive device (101) for said controlled

3 explosive detonation by:

4 encasing an explosive material (606) within a heat-resistant explosive casing (602)

5 comprising a casing cooling envelope (104), and thereby insulating and preventing from

6 overheating, said explosive material (606); and

7 placing a detonator cap (102) within a detonator well (604) of said heat-resistant

8

explosive casing (602), said detonator well (604) sufficiently removed from an outside surface
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exchange device comprises a region other than a furnace region of said hot online heat exchange
device. '

67. The system of claim 1, wherein said any desired location within said hot online heat
exchange device is proximate the heat of a furnace of said hot online heat exchange device.

68. The system of claim 1, wherein said any desired location within said hot online heat
exchange device is not proximate the heat of a furnace of said hot online heat exchange device.
69. The system of claim 2, wherein said any desired location within said hot online heat
exchange device comprises a furnace region of said hot online heat exchange device.

70. The system of claim 2, wherein said any desired location within said hot online heat
exchange device comprises a region other than a furnace region of said hot online heat exchange
device.

71. The system of claim 2, wherein said any desired location within said hot online heat

exchange device is proximate the heat of a furnace of said hot online heat exchange device.
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72. The system of claim 2, wherein said any desired location within said hot online heat
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1 75. The method of claim 32, wherein said any desired location within said hot online heat
exchange device comprises a furnace region of said hot online heat exchange device.
76. The method of claim 32, wherein said any desired location within said hot online heat
exchange device comprises a region other than a furnace region of said hot online heat exchange
device.
77. The method of claim 32, wherein said any desired location within said hot online heat
exchange device is proximate the heat of a furnace of said hot online heat exchange device.
78. The method of claim 32, wherein said any desired location within said hot online heat

exchange device is not proximate the heat of a furnace of said hot online heat exchange device.
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1 79. The method of claim 33, wherein said any desired location within said hot online heat
2 exchange device comprises a furnace region of said hot online heat exchange device.

1 80. The method of claim 33, wherein said any desired location within said hot online heat

2 exchange device comprises a region other than a furnace region of said hot online heat exchange
3 device.

1 81. The method of claim 33, wherein said any desired location within said hot online heat

2 exchange device is proximate the heat of a furnace of said hot online heat exchange device.

1 82. The method of claim 33, wherein said any desired location within said hot online heat

2

exchange device is not proximate the heat of a furnace of said hot online heat exchange device.



