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20 boiler to be restarted and brought into full operatibnal 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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25 place on a more or less permanent basis. The tubes are “inserted before the deposits begin to
form or before they are formed sufficiently to cover the points where one wishes to insert the
tubes” and are. “cooled by the passage of a cooling fluid . . . therethrough during operation.”
(col. 2, lines 26-29 and col. 1, lines 44-51) It is necessary “to provide sealable holes in several
bficksforallowing the tube . . . to be inserted, or . . . to remove the bricks during operation of
30 the furnace so that a hole is formed through which the tube may be inserted.” (col. 2, lines 32-
36) The tubes are supported “at the back end of the pocket upon supports made for the
purpose, e.g., by a stepped shape of the back of the wall . . . [or] at the front end or in front of
and in the wall . . . [or by having] at least the higher tubes . . . rest immediately upon the




attached for feeding cooling water . . . and discharging said cooling
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25 explosive will not self-detonate, so that the process does not have to be unnecessarily hurried to
avoid premature detonation.

Third, the pre-placement of thie fubés as discussed above constrains the placement of the
explosive when the time for detortion atrives. The explosives must be placed into the tubes in
their preexisting location. There is no way to simply approach the hot space after the slag

30 accumulation, freely choose any desiréd Jocation within the hot space for detonation, move an
explosive to that location in an unhiirried manner, and then freely and safely detonate the
explosive at will.

Fourth, it may be inferred from the description that there is at least some period of time
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enphasi s a and, since the "tubes are 5 exploded i me y after
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paragraph) Such holes are “drilled at the time of need or made prior to the formation of the
solid mass.” (translation of paragraph beginning on page 1 and ending on page 2) Since the
device for implementing the process of the invention “includes at least a tube that permits
feeding the cooling fluid into the bottom of the blasting hole” (translation of page 2, fourth full
30 paragraph) and, in one form of implementation, “a retaining plate . . . positioned az the bottomn
of the blast hole (translation of paragraph beginning on page 2 and ending on page 3), and since
it is a key feature of the invention that the blast hole is filled with coolant prior to and during the
insertion of the explosive, it may be inferred from this description that the blast hole is
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t hat de&5 awithout any need to alter or preoonﬁgure 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 blast hole, which appears to eliminate many types of heat-exchange device into
which it is not feasible to introduce a blast hole.

30 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-
exchange device to remain on-line for explosives-based deslagging, valuable operations time for
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from anthetimgdlesittdeani ng, the boiler. Alternative preferred enbodi nents
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maintaining the explosive well below detonation temperature. Coolant within the membrane in

turn flows out of the membrane at a fairly constant rate, through perforations or microscopic
25 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
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.
30 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. _
Alternative preferred embodiments include, but are not limited to: (1) using a non-liquid
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DETAI LED DESCRI PTION OF THE ] NVENTION FIG 1 depicts a preferred enbodi nent
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fuel bg{)gﬁic%n@nd / or incineration facility is carried out in the usual
manner by neans of an expl osive device 101, such as but not limted to an
expl osi ve sti cKiGor2 ilhistimes ox plan siewe the deviee, Gystem rahd gnetakdi o FIG| hde dts

appropriately inside the facility, ., and then 5 t onat suc hat the shock
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FIG. 4 illustrates in pian view, an alternative preferred embodiment of this invention,
which reduces coolant weight and enhances control over coolant flow, and which utilizes remote
detonation,
FIG. 5 illustrates in plan view, the use of highly-heat-resistant insulating materials to
25 insulate explosive device used for on-line explosive cleaning, in place of or in addition to the
aforementioned liquid or gaseous coolants.
FIG. 6 illustrates in perspective view, a heat-resistant explosive preparation used for on-
line explosive cleaning, in place of or in addition to the embodiments of FIGS. 1 through 5.

30 DETAILED DESCRIPTION OF THE INVENTION
FIG. 1 depicts a preferred embodiment of a basic tool used for on-line cleaning of a
fuel-burning facility such as a boiler, furnace, or similar heat exchange device, or an
incineration device, and the discussion following outlines the associated method for such on-line
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In an alternative preferred embodiment, air and / or gases are used instead of a liquid
coolant. Here, it is preferred to circulate normal room temperature air through the device.
This can be accomplished by using a s_tandard commercial air compressor (not shown) to
deliver and move the air past eiplosive device 101. Alternatively, cooled or refrigerated air
30 from a portable air conditioning unit is circulated past explosive device 101, either providing
pressurization from the air conditioning unit, or using pressure provided by an air
compressor. Also contemplated is the circulation of one or more non-flammable gasses

such as nitrogen, or any other inert gas such as, but not limited to, carbon dioxide,
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alternative, and such substitations for attaching cooling envelope 104 to coolant delivery pipe
106 are fully contemplated to be within the scope of this disclosure and its associated claims.
Coolant delivery pipe 106, in the region where said pipe resides within cooling envelope
104, further comprises a number of coolant delivery apertures 109, twin ring holders 110, and
30 an optional butt plate 111. Explosive device 101 with detonator cap 102 is affixed to one end of
an explosive connector (broomstick) 112 with explosive-to-broomstick attachment means 113

such as, but not limited to, duct tape, wire, rope, or any other means that provides a secure
attachment. The other end of broomstick is slid through twin ring holders 110 until it abuts butt
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connected to a coolant supply and explosive positioning system 12 as follows. When the
coolant employed is, for example, a fluid in the form of standard water, a hose 121 with water
service (for example, but not limited to, a standard 3/4" Chicago firehose and water service) is

30 attached to a coolant supply tube 122 (e.g. pipe) using any suitable hose attachment fitting 123.
This water coolant runs under pressure through hose 121 as indicated by directional flow arrow

120. The end of coolant supply tube 122 opposite hose 121 contains attachment means 124
such as screw threading, which complements and joins with similar threading 117 on coolant
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state, di sassen‘ol ed into its primry conmponents. Explosive device 101 is
attached tFPISYLIRNIeI0%ap 102, with detonator cap 102 in turn connected to

the one end of WHR MG, 8¢ Hepicts electronic detonation of detonator cap 102 and explosive
25 device 101 via a hard wire signal connection, it is contemplated that any alternative means of
detonation known to someone of ordinary skill could aiso be employed, and is encompassed by
this disclosure and its associated claims. Thus, for example, detonation by a remote control
signal connection between initiator 103 and detonator cap 102 (which will be further discussed
in FIG. 4), eliminating the need for wires 126, 118, and 119, is very much an alternative
30 preferred embodiment for detonation. Similarly, non-electronic shock (i.e. percussion) and
heat-sensitive detonation can also be used within the spirit and scope of this disclosure and its

associated claims.
‘While any suitable liquid or gas can be pumped into this system as a liquid or gaseous
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25 pipe 106 is then attached to one end of coolant supply tube 122 as also discussed in cornnection
with FIG. 1, and hose 121 is hooked to the other end of coolant supply tube 122, completing all
coolant delivery connections. Initiator 103 is attached to the remaining end of lead wire pair
126 forming an electronic connection therebetween, and completing the electronic connection
from initiator 103 to detonator cap 102.
30 When all of the above connections have been achieved, the on-line cleaning device is
fully assembled into the configuration shown in FIG. 1.
FIG. 3 now depicts the usage of this fully assembled on-line cleaning device, to clean a
fuel burning facility 31 such as a boiler, furnace, scrubber, incinerator, etc., and indeed any
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(105) or25cervelaps 104 and / or release valve 130, so that a continuous flow of coolant into the system

maintains explosive device 101 in a cool state. For gaseous coolant, the added weight

introduced by a fluid coolant as discussed above is not an issue. Finally, when the operator has

moved explosive device 101 in the desired position, initiator 103 is activated to initiate the

explosion. This explosion creates a shock wave in region 35, which thereby cleans and deslags

30 that region of the boiler or similar facility, while the boiler / facility is still hot and on-line.

As used herein, “envelope and explosive positioning means” shall be interpreted to refer

to whatever means ight be apparent to and employed by someone of ordinary skill to move

cooling envelope 104 and the cooled explosive device 101 therein through on-line facility 31
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Additionally, because liquid coolant filling cooling envelope 104 adds significant weight
to the right of fulcrum 33 in FIG, 3, if the coolant to be used is a fluid, the materials used to
30 construct cleaning delivery assembly 11 should be as llghtwelght as possible so long as they can
endure both the heat of the furnace and the explosion (cooling envelope 104 should be as light
as possible yet resistant to any possible heat damage), while to counterbalance the weight of 11,
coolant supply and explosive positioning system 12 may be constructed of heavier materials,
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high heat-resistant rope.

30 In its preferred embodiment, heat-resistant cooling envelope 104 of FIG. 5
comprises both an outer insulating layer 502 and an optional but preferred inner insulating

~ layer 504 to maximize heat-resistant protection. Outer insulating layer 502 comprises at
least one layer of, for example, commercially-available knitted silica, fibergiass and / or
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form proprietary ways known in the art.

Cooling envelope 104 in this embodiment is preferably cylindrical, fitting over
25 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-
resistant tape, wire or heat-resistant rope. Once this embodiment of cooling envelope 104
is slipped over explosive device 101 and detonator cap 102, the open end of the tube is

30 closed by the methods described above.
Detonator cap 102 continues to be detonated as described above, using any of
electronic, non-electronic (e.g., shock / percussion and heat-sensitive detonation), or remote
control means. For electronic detonation, another consideration in this embodiment is the
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determine the amount of insulation need to protect explosive device 101 and detonator cap

25 102 in the 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-use cooling envelope' 104.

_ It is important to emphasnze that while the embodiment of FIG. 5 can stand alone, it

30 may also be used in combination with the embodiment of FIGS. 1 through 4. That is, the

" embodiment of FIG. 5 may be combined with fluid or air coolants, as described above, by
providing cooling envelope 104 with permeations 105 and / or release valve 130 as earlier
shown and described, or it can stand alone without coolants.
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preferred variation of this embodimient, such heat-resistant material replaces the traditional

outside plastic or paper product éxﬁiﬁéive casing which holds explosive material 606. Inan

alternative variation, this explosive casing 602 is wrapped around, and simply insulates, a

non-heat-resistant traditional plastic or paper product explosive casing 608. Traditional

30 explosive casing 608 is shown in dashed lifies since it is omitted entirely in the preferred
variation of this embodiment.

Explosive device 101 eiiﬁif&%ive caéing 602 also comprises a detonator well 604
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25 controlled detonation of explosives 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 will be referred to herein as a “coolant%upplyingf’ enveiope, any cooling envelope
104 that is insulated 502, 504, 506 will be referred to herein as an “insulating” envelope,

30 and any cooling envelope 104 that comprises explosive casing 602 will be referred to
herein as a “casing” envelope. Thus, for exarrrple, not limitation, if a number of the
embodiments disclosed herein were to be used in combination, one might for example,
simultaneously employ three cooling envelopes 104 such that a casing envelope 104, 602
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provi di ng coolln nedlunlas ool ant _enbadi nents of .this
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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
25 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
ordinary skill, enabling those explosive devices to be introduced into an on-line fuel-burning
facility and then simultaneously or serially detonated in a controlled manner, is contemplated by

30 this disclosure and covered within the scope of its associated claims.
It is to be understood that the terms “cool” and “cooling” are to be broadly interpreted,
recognizing that the key object of this invention is to maintain the explosive in a sufficiently
cool state prior to the desired time of detonation so that it does not prematurely detonate, and to



1 1. An explosives-based system for deslagging a hot online heat-exchange
devi ce (3dygrnessscOnPrising: 3 an explosive device (101)pchushbnesgiist one
cool i ng envefope (104) cooling said explosive device (101) particularly 5
whi |l e sai d expl osive device (101) is within said hot online heat exchange
device (31), thereby 6 preventing h#gat from said hot online heat exchange
devi ce ﬁn’&)misrmlediatmmitmmmﬁedth:opthnﬂlmehea?e:@b&dgcde(@])topnydwm a time
when it is desired to.deto te at_ wi " i ce.
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expl osi ve positionin means (12,.106,. 1 sai d at e. coolin
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pr oxi r@evi@, %ﬁ&qmi* ﬂin t Bﬁﬁe ﬁéwc%aitsélf%ﬁ\&'t@m@ ﬁﬁdnsﬁ}aﬁﬁg)amdlﬁalf-
posi tioning nmeans 6,

11 enablin | east on 13 person hol di ng
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posi ti onj % fhe SN ﬁuaﬁ dnR 38§ thane
cool i ng nve‘feope %gfwoﬁlﬁ?&%ég?eée'bé%ﬁébde@gt:’cg &; cool ed therein
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31 d A £ QL c&ﬂh d at
I(ea)s.t a(r; 'c' 19 ?‘ﬁ‘&s #\é ‘@@3@?@5‘2‘“@%&’)@%@2{8%9&3%. l qs(rom Vfg'éw cebl?_ngil) , an
whi | 1@ ainderatbod, eventthrough ip ey ant lmacaverhjsprostﬂlngut@om medmtn lando thersbolant heat

exchange ice and.19 ns_foer -d II sai d
expl osi \Pgﬁi’ﬁé (0?1%5)““"’“50“2 q‘ﬁ‘f 0%y S ctoglm ‘3\% c‘fogﬁ#ﬁ SL’ atiehgrr%e%%oorr%ﬂrl sing: 2
cool ant edednpaing boREaGivé teoling0fnd idaildtvgns peventiag i mﬂmmfgL ofvexplosiveol ant
into a coolant 3 suppl ying one of said cooling envel opes (104), said

cool ant 48viee Wndi ng and so-cooling said 4 explosive device (101). 1 3. The

system of cl gy fhe?, whilt! 6hiy taftPrefeRétPfehthreS 6f fe lidvaihtiosl hale Yeen TiRSraxBim@M Of
claim3, the liquid coolant corrprlsm water. 1 5. hesstemof claim 2,

sai d t@cﬂembed;myumdnﬁgatwng ges god sphetitufiong will ?HC“‘cWoafP‘PFFB ledyip thesarbous
cool ant qg’rqf] ) gﬁgadaj 2 I @ éyveraalf sec@ol ant
suppl yi nlg one zglélgé %%?l%dgﬁ\t/el opes (1(5:21)klﬁd gﬂel ?mgae% per meabl e (105),

t her eby modiﬁdatmng andi¢hanges a$ &l (within the wue spisivof hedysationi nt o, through, and 3
out of said cool ant supplying one of said cooling envel opes (104) and
so-cool said explosive 4 device (101). 1 8. The systemof claim?2, said
cool ant - suppl yi ng one of said cooling envel opes (104) further This Sheet
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2 conprising a rel ease mnmmﬂmuumnmeby enabl ing said coolant to flow
cont i nuouslgal 3t f said coolant s I ng_one of

sai d cooliﬁzognve!%pes (104y and#soscool said 4 exp|osi§§%h§VP@§3(101). 1
9. The systemof claim1l1l, an insulating one of said cooling envel opes (104)
conprising: 2 an outer insulating |ayej3 (502) conprising at |east one |ayer
of at |east onyetd@h: 3 insulating material insulating said explosive
device (101) fromsaid heat fromsaid hot online 4 heat exchange device
(31), aridlt he¥oesplosives/based systam Jon deslagingita hef, onling heg-exchangendevicea(3d), 5
explosiggcggﬁk .(101). 1 10. The systemof claim9, said insulating one of
sai d cooling envel opes (104) further 2 conprising: 3 an inner insulating

| ayer (504) cowpexplosimgdeyice(®dkt one heat reflective material further 4

i nsul ati,ng sai | osi Vi ( ). from sai d heat, f.rom said.hot online
heat exéhange g&%@\?ﬁ%ﬁ‘ﬁ%‘@@ﬁ r%ﬂ%gfﬁﬁ?%‘@@ﬁ?é‘%?ﬁ ﬂh partigpiarly
over heats mile saidi explosive alevicey(10beis ehithbashid Hiov enliné hebe exchnge Hovide (fslp)y thegblyect i ng
any heat eneﬁrathi n% sai outﬁr i.nsul ating I@érh&SOZ away from 7 said
expl osi Ve PERETAUEE beat drpin saigt o o *f’ﬁé"e%tﬂ?}’émﬁe&e" ithirom drgpating said explosivei ng: 2
non- f | ammabties (o)leribi fer ﬁm@wné@itIw&sﬁép@)dewimyiﬁ%ﬁ em(sjléslikle Lidd (org Of

ex

sai d coaqli ngr . 3 envel gpes ( 104},_ further insulating said explosive device
(101) f BofErsingaid explosivefievics (141 subsantiafly fixed miative 10 Red withje s otilest qr81) , and

t her eby o %dlih?énv@rogéfgﬂ)'& ng fromoverheating, and so- 5 cooling, said
expl osive device (101). 1 12. The system of claim 10, further conprising: 2

non- f | afmabl e #AYFIRPer a0 explpsia positiping 1Ews (12106 Ih2)swithdsaichat Udasttinagoading  of

said cogl | t ' ' i xpl osi ve devi ce
(101) " frioch epe; (08) EIPREF eokie dhite 160 oD MR a2 St Gt 051) *®and
thelr ebyL 2f u;q@o@a'ﬁi\(fa?el@pfgl?g exp_?osiyu@odm" ixigmg;ansaf I i mg;llﬂ),ggﬂilihgliﬂ,leasﬁné

expl osivwe _device,. : stem of_ cl ai , said at |east one

| ayer 0 B%I?O(ﬁl lho?dlége%{étm%vﬂg st Of Qterf%fgofﬁﬂg &pyeppe a‘%ia SPIoslve BFItioRBA t he
heat i nauhpimsi(12y1106|01 12)00Fresly ntre 8fid 2 lEkEk @6bling envelops Q4)%M sald Lﬂgﬁﬁw&' ot h;

al um ni_zedq sil, cloth; silicone coated silica 4 cloth; fiberglass cloth;
silicore ééﬁif‘é‘&e"f therein o auy;desiped Ingation, within said petconlinsphestexchapge deviess: 5
neopr eng iti : h&ridnl . Ka N I 1 14.
The oy oie b At pukblicly B85 phéieh Bheiud B dcagBfle, Whdd B B Il Splubiipe * 14
sel ect éd £avsiepe (W4heqels saidl explopive tevias (WD candawhilg rseid at deastins pensan refnains 3

cer am & S Pl o et BltaR e s Al L C0 " T 1
1111 19 detonating means for detonating at will said explosive device (101).
1 2. The system of claim 1, further comprising:
2 coolant-delivery means (12, 106) delivering a continuous flow of coolant into a coolant-
3 supplying one of said cooling envelopes (104), said coolant surrounding and so-cooling said
4 explosive device (101).
1 3. The system of claim 2, said coolant comprising a liquid.
1 4. The system of claim 3, the liquid coolant comprising water,
1 5. The system of claim 2, said coolant comprising a gas.
1 6. The system of claim 5, the gaseous coolant comprising air.
1 7. The system of claim 2, wherein said coolant-supplying one of said cooling envelopes (104)
2 is semipermeable (105), thereby enabling said coolant to flow continuously into, through, and
3 out of said coolant-supplying one of said cooling envelopes (104) and so-cool said explosive
4 device (101).
1 8. The system of claim 2, said coolant-supplying one of said cooling envelopes (104) further
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st ai nl ess l{}?d ot emof claim11, wg %ﬁn’m&bl e
bul k fi beVo; H§ %Htion *(596)* cdmpfising at 2 |east one ﬁ ating

material selected fromthe heat insulator group consisting of, 3 treated

and untr eat ed armrphous silica fibepg silica cloth; alum ni zed silica

cloth:, 2 cOmpriside” 8 Poleds @s0), ey CnBlick | ART BoBES10CAGY RontiiubistP R,
| npregnat € erg abric; 5 vermculite coated fiber I ass; neoprene -
coat ed® fﬂnrmhgmm;t oﬁ@mbneﬂummng emecPfisaifl coaliag snvelopes (104)@nd sascool said.  The

syste d expl osive device (101) further conpr|5|ng 2 a
heat-n%se}g@iﬂet exp gg ve casing (602) conprising a casing one of said

co](c)Ic i gg esvnisrlmrsmpﬁ%mmﬂo@ insulatihg foue ofrsaxdoodmgremquséwﬂ)eqommmg vel | (604)
Su i Ci \ om I X evl ce
(101) 4nd saff 9 QUiER, g é“&'&ﬁ ?ﬁ%n?éé‘i‘?qi?‘g %t Lv. u&tgb&es? nét%

i nsul ag lmm? magsilanalating sadexpldy dwlm:em)v&amm hent(fmimmdamnonlml |
604 7 | 60 d with d t.h
sl u disaisreange dswica 3D, g Herdyciraiesto BOB, Mo, At 5ol 7

expl osgv&pﬁﬁ%dw,cém..- 1 17. The system of cI aim 16, further conprising a

non- heat - resi stant expl gsi ve casi ng_ (608) encasi ng sai d expl osive
mat er i &l 10 6055 sysier rofi Wa?'ds%ﬁlsﬂé%ﬁ& P%P%%M%I Surlgres d n@“{'%'08) 3
and saj mlggm ve material (606) therein is encased within said

heat - resi stant™ expl osive 4 casing (602). 1 18. The system of claim 16,
sai d haat - r eghstnentnselatingolayer 504 comprisigDat) leash pnr hest-feflective matpsial fusthene | ayer

f at I t &6k | at
o oup * SUAaNER Spit Rabistive v A0 "Tork sk neBC B! S pOGIChdP Yceafll 5
silicas Cde@icb (39| hid thereby dartied psaveiting fro oveditehting mmbg,caigtemlosw i cone
cont eqbrdenies oI55 EBReui abl e pEhefiaiog i B oo 1R E0T ol OE" "
syst enhojmd:é,@ldgivadeﬁw(mey conprising an insulating one of said cooling

envel o es (10 a ul ati n. one of said cooling envel opes (104)
conpri %Gféi“ d%\&ﬁ’ﬁfmr W&er (502) conprising at |east one | ayer

of .at beast %ﬁ-d&ﬁﬁsablébdlmmxamlnmdmw)l withih rssluhﬁuaﬁ@ 6 6F saiddodkdgy
device (101) fromsaid heat from said hot online e é@? chan‘g deV| ce
(31), anenvelnpss Sb9A) pﬁmtmwgﬁeﬁweﬁmvre%&vwﬁd Arﬁant’@“@ ﬁ?g‘ ag
expl os| V&lﬂxﬁ\ﬁbﬁeexé édeﬂcez? tﬁéf@&yefﬁhﬁér preventidg! flom T¥ertledrifs, Udnatsb-ng one

of sal i ng envelopes urther
cooling, said explosive devnce (101)

5

1 12. The system of claim 10, further comprising:

2 non-flammable bulk fiber insulation (506) within said insulating one of said cooling
3 envelopes (104) further insulating said explosive device (101) from said heat from said hot
4 online heat exchange device (31), and thereby further preventing from overheating, and so-
5 cooling, said explosive device (101).

1 13. The system of claim 9, said at least one layer of said at least one heat insulating material
2 selected from the heat insulator group consisting of:

3 treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica
4 cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass;
S neoprene coated fiberglass; ceramic cloth; and knitted silica glass.

1 14. The system of claim 10, said at least one heat-reflective material selected from the heat-
2 reflective material group consisting of:

3 treated and untreated: aluminized cloth; silica cloth; fiberglass cloth; ceramic cloth; and
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i nsulating | ayer (504) corrprl si ng. it Teast one heat-reflec er| al
further 4 insulating said explosive device (101) fromsaid heat from said
hot online heat exchange 5 device (3125 and thereby further preventing

f r om ove4 Ieeniriiéssigreel eoth. so- cool i ng ‘said explosive 6 device (101), by

refl ecti heat p sal ou i-nsul ating, |ayer (502) away from
7°5ar d chpkSos e AL S o St o e Tl ool A500), comgrtne
conpri smgmseormaatidsambmrmelecﬂheﬁlmemhﬁhh&? gloa Eonsithidghden sai d

i nsul ating one of said cooling 3 envelopes (104) fu t her I'nsul ating said

expl osi v& devi &6 89 uRtreateds amarphettt silicadines asiliraraeth; ﬂlﬁmlzedesllimaﬂothxchange
d h t 5
evi ce (3@11@1%‘4:05@@ rid Elof: ﬁl%erl %Va?{hz gﬂlu{f)hg r%@)¥§é‘;m g ¢ ﬁc %%asr% Fio:

cool i ng, said explosive device further
conpr i si hgrermicyin ceatethfibasglassh neaprénetsoated fiberglass; ocra(nﬁoay:mmmkmmmmca

i nsul atlé]%é& ge of said cooling 3 envelopes (104) further insulating said
expl osi ve device (101) fromsaid heat fromsaid hot 4 online heat exchange
devi ce (B, 'I&nwsmhmfebynﬂwaidmplomaedeem(mg)ﬁxmbﬁmmsh@ati ng, and so- 5
cooling said & device (101 23. The stemof claim2, said
expl osi Ve devi g)e(ﬂ% %ﬁ ?tu?’??ﬁoéfve (g(hgcon@namgl fasings pre; gh gaid eppling ve
casi ng (mayelmsrmrm;s,u 419 farther CoRPrising a Aetofi@bilwelP Q04Y SuffidicREY RIRRES fr(n%laodf)
and further co 604) sufficiently renoved from 4

@ sf %§ getonator wel | §

an out si ‘H&MAYIA SErTe of s3id explofivrsdeyice (i é%d{amloawe CauRE(68303p prdvide caS| ng
602) t

(602) 105 RableIReat DGR R € dB@ktor &gtglei) flitel %,&gggzp@ﬁ%%m #81 (dohP2) (506)

pl aced within said detonator wel osive materl
encased &i2P#i n, and t her eby |nsul at ed and prevented from 8 overheating by

321 d oxp) o5 ve TR e s ) EARRAP A derétly uled 4 BBl pn

expl osi vﬁa owbmz(oma)i heatiresistant explasiveaasing (602 of sal d cool ing 3 envel opes

(104), g.a.detonator well iciently renoved
from 4an ou hﬁésu&i@g@ further comprisige 2 o @é’ SIYP, Gasing; (§08)
expl osi v& wasmglwd G@B)snfcanmm (605), vﬁ:eﬁditll Eﬁ@hﬁx—ﬁﬁﬁn‘esxktﬁﬁ@%ﬁ%s’i\@%%n% @g ).

an

KT RO N R ST R i
pr event ed cheigp602).

1 13. The system of claim 16, said heat-resistant explosive casing (602) comprising at least
one layer of at least one heat insulating material selected 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.
19. The system of claim 2, further comprising an insulating one of said cooling envelopes
(104), said insulating one of said cooling envelopes (104) comprising:

an outer insulating layer (502) comprising at least one layer of at least one heat
insulating material 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).
20. The system of claim 19, said insulating one of said cooling envelopes (104) further
comprising:
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8 overheating by sa]“lmmlu(lnﬁ ﬁl/&{“] expl osive casing (602). 1 25. The
system of _cl evice (101) further TR g. 2 a
heat remgﬁaﬁ)?'&% pl osi ve casi ng (602) conprising a casi lrzgi)oneho 9sal d
cooling Thi's Sheet Has Been Replaced 111111 1111 .111111111 WD 01120239
110111) 14 S 27 3 envel opes (104), amgk further corrpri sing a detonator well

(604) sufficiAhhey iRsAERNE fhyér G03) d;m@ﬂs hﬁh&@oﬁ&h@aﬁﬁdﬂeﬁﬁe%ﬁt&mﬁwlve

device (101) and said epr05|ve casin to provide, 5 suitable heat

i nsul ati ipsulatiog said caxplesive deviepp(l P!L)Oﬁ?mpﬂaﬂc’éeét \fﬁoF’nFq%d digt gnlins; besh exchangs |
(604) 5 @ev 33,§f S Rse y%ﬂﬁéreﬂéexg mggﬁﬁﬁﬂ oeaﬁeaa@gdamkmmg%dtenﬁaﬁw

I nsul a event e from heating by said heat-resistant
expl osbvdevicag10Y, 6B Hpcting anp hequpeneiyating saidfouter dnswiating layeni(@P2e aprp diowe devi ce

(101) tu 2 a heat-resistant explosive casing (602)
P SRS o).

conpri si casing on said cooling 3 envelopes (104), and further
conpri gi 2y Fhetsystemaf daimitd, furh&OeHmpsisig:i ci ently renoved from 4 an outside

surface of said expl 1 .sai d..e ' ' .602) to
rovidd s suiordmmabie ik 1B GSato o8 b e PSR Bk ) 1
Saitﬂ det éﬁ%albpésd pes MBJE) |ﬁ1(’tﬁﬂ'4ilhsulanﬁg 34id explesivel mg:v]glﬂ‘mtﬁegi salid hﬁx@@l)onemaﬁed g
heat s PHDe ReaCSESF JEVIER G InAiOgDERY Brber PipHidtng SOB VEREg: HEEY. sai d
expl osigv Eg”sﬁlﬁeﬁﬂlgsl\)e(fe%éhﬁl) conprising: 2 a heat resistant explosive
casi ng ( conprising a casing one of said cooling 3 envelopes (104),

and furlt%r mgf plgim2Q) SerdhereswPrifBEl  (604) sufficiently renoved from 4
an outsjde s e casi ng
(502) " 2o pr ovichEfilgiiole B P uiialion (C06) Hano sl infiing Sn oF il BBl

pl aced 3wenvelopess€lDd) thetheminswatingsshidl explosiye devige {HH) frosugaxdabmérmwéulm (606)
encase t hi b
oni d-hdabuod ey EHiadsd Heiy (A9 HlehERL ERGURE GUSREE Foh el PhidiB 19,2
sai Iol e&pbaﬁmg,&aﬂexigoﬁve(de@ib& (10t).t her conpri sing: 2 a heat r IeS| st agt I

expl osi_ve, casin risin casi coolin envel opes
(184) Jag‘& ﬁ?iﬁ@&@ﬁﬁﬂ???ﬂ&xy’%‘éﬁt &ﬁ)%ﬁﬁﬁer ér)?s'ldguf fici egt ly rem)veg
frolm 4 an ouj &ieﬁk&gﬁmﬁt?ﬁ@ldafvesmﬂg e()sm)o?mxbplelsﬁ;gva cmu(glaiiﬁ) toﬁmdldféuotlng

expl osi ve casin 0, provi ui t abl e i on

GoF ot Pelpes T193). 4 fusedr oym sing 3 deioraipy el 508 spfiieath pomovsd o 7

expl os '4V§n Eﬁ&ﬁe 'sedfadefi%ind RRPISHASdNide (101 and Shid BAPIGNNE daing (GU2P b Frovide

prevented from
5 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).

24. The system of claim 9, said explosive device (101) further comprising:

a heat-resistant explosive casing (602) comprising a casing one of said cooling
envelopes (104), and further coﬁlprising 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).

25. The system of claim 10, said explosive device (101) further comprising:
a heat-resistant explosive casing (602) comprising a casing one of said cooling

ST TR, TS R, (S U B R 7 I I - B )

This Sheet Has Been Rep

[T




8 overheating by sai omm‘ﬂ xpl osi ve casing (602). 1 29 The
syst em of ggqb M‘mm\l“mtl ce (101) further 9@9@ polep
heat - r esi st | osi Ve cadi n§ (602) conprising a casi ng ne o sai d

cooling 3 envel opes (104), and further conprising a detonator well (604)
sufficiently removed from This Sheet Jjas Been Replaced H Il 1111111 131111
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28 4 an outside surface of said expl osi ve device (101) and said expl osive

casi ng (%@nputs@e purdape @F said exnlosiveisevicn BA1) mdsaidaxplosive gasing (60D e potvideap
(102) p'sa%&ﬁ maa&%%a&a% o6 JP%S}% ﬂﬁﬁ&ﬁ&g@&%&ag@}e“ al

(606) encase and t prevente rom
over heaté ragdby sal d heat-re3| stant expl osive casing (602). 1 30. The system

heat - resl ot ant SlECTOR Se0eh CheifeaSo i, i hiiek GOTREN 3hF Brorbiedl rom
Suf 'f:Q?esnﬁm%ma‘?h%“lwe’iﬁs??g? o Of gafjgt 3Qaf o5ive device
?l{Ol) antd 2§a| e EXSmAL G@%&éﬂﬁ@xﬁ%& @‘5‘33#@3 abIOe heat

insulatipn to aui@mmmr RiBive kasihg R60RT @Bmptisihg samg iRt oM adi® lcodVig]
(604); 6 and 7 e‘;ﬁl osi veex@naterl al g606 en‘ggse% w thi_n, and theyreby

i nsul at e%j eBYrAoRsH &\Ehtand ffufdaﬁwomp&sw n&eterater woll L6OAY swHBgien ye@rr@f%fmm
expl osi Ve ;n3aisiE stERe)of sakd %ﬁpxosm%@wwn 2 Glapdx po&%e cSsHe(6629Rb gﬁiv)Ya% devi ce

(101) further conprising: t-resi stant explosive casing

conpri si ﬁgu@ab&mhﬁahglsu}ra@omfo gdctan:m:oqap dé]OZ)@l@nd'éﬂldipe&K{ ﬂcw}atorawdl {&¥her
conpri S|é1%n§ detonator well (604) sufficiently renoved from 4 an outside
surface of Said explosive device (101) and said expl osive casing (602) to
provi de 75. suex;ﬂdmh\e hatextial | (606) Ieattasadnwtﬂnnaalﬂelhemw nsulaw¢ afid pEvemedfrent Wi t hi n

sai d detonat and, 7. ex mat eri al (606) encased
within, %u? tLW é’agﬁgtéﬁmml?ﬂ‘@ 5‘“ @Sﬁ'om 8 overheating by said
heat - r esi 7arThe eysRinOsticlatin ¢2,hid expidfve devide (301) fikthBe@impkisiag:st ant  expl osi ve

device (101) to faC| | i tate ontrol | ed expl osi,ve detopation ‘? hot
surround® ng endiledrisy %WFW (602) oqmprisipg & Sacsﬁ‘lgtm}?xﬂ% (Gi \PS"B’&Sl ng

(602) coimubeibgep (W?%W%oﬁbnﬁﬁ’g 9 d%ﬁinb:”ﬁell fo0a) vatisieRey &M&ééa frad

further conprising a detonator ; suff|C|entIy renoved from 5 an

out si de fsmnfmttséie@ﬂrfwuqﬂ said pxnieswﬁedemm(k% andosejd explosiva icabingx(§0Dp peovidesi ng
E) Fgg)e dt WI edgeglx gmgfdp&ﬁgdt g rd&&%& r %@gﬁ?ﬁ) piibed Qvithirt i Db Ao (6647
6 an
7 explosive material (606) encased within, and thereby insulated and prevented from
8 overheating by said heat-resistant explosive casing (602).
1 28. The system of claim 19, said explosive device (101) further comprising:
2 a heat-resistant explosive casing (602) comprising a casing one of said cooling
3 envelopes (104), and further comprising a detonator well (604) sufficiently removed from
4 an outside surface of said explosive device {101) and said explosive casing (602) to provide
S suitable heat insulation to a detonator cap (102) placed within said detonator well (604);
6 and
7 explosive material (606) encased within, and thereby insulated and prevented from
8 overheating by said heat-resistant explosive casing (602).
1 29. The system of claim 20, said explosive device (101) further comprising:
2 a heat-resistant explosive casing (602) comprising a casing one of said cooling
3 envelopes (104), and further comprising a detonator well (604) sufficiently removed from
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7 and 8 expl osive MIMM",MHW,HHMSM wi thin, and thereby insulated and
prevent edwd opzms3s9 ove e g o heat resistant exptTaEsR0S68SI NQ
(602). 1 33. The heat-resistant expT osive device (101) of claim32, said
heat resistant explosive casing 2 (602) conprising at |east one |ayer of
at |east one heat insulating nmateri aP8sel ected fromthe heat 3 insulator
gr oup 4« e@nwitside syrface of naid explosive deviceXiQl) and paid explosive gaging (602) 1q proyide |t |
I

and. urt Phigblbeat sl e con” (6 bled i S alilor bt (G0Af 01 <

silica abdcloth; fiberglass cloth; silicone inpregnated fiberglass fabric;

vermculite coated fiber s; .6 ' : I C
cloth;? and kFTR'OSEYE DRFTK g&g@adgxggsei'ag@ﬂ{ $ﬁ§ ﬂﬁeg%&qgse‘@%tgf%g{ @e&mggt:i@tg] devi ce
(101) ®fovedhaiting 3 saitl bedtresisammemplosiveicasingr(682)heat - 2 resi stant expl osi ve
casing (608) encasing.said expl osive ma | al., (606) .. .wherein said non-heat -
3 resi%%&nt iﬁ%?%%?i@%@%ye%&eg@%@%l%ﬁ "t eri al (606)
thereiy i s egCrpafrtsidlaht explosives ddsthgh68R) comprisimnt @xing amevel waid icogling602) . 1
35. A nethod for desl a%ng a hot, online heat mﬁ&@ge gew ceﬁ({&%,
conpr i dienyelenes (1943 pandofurther-ensmnr e detonsras Syef (64, utticiently emgy larly
while sa | Qe i i i jdishidrexpiaside BRingQB02)N6 prvide
exchanggdnglg\%eﬁ%e?ﬁgﬁeéri@gé&grag‘(/lééﬂlpﬁ’ wﬁesgitd f??png %ai dngﬁot )onFi ne 4 heat
exchangesuitahlé beat (iBsu)ation denaddstenator jcap) (b@? @lased wirhin, widydetprator well (604 or to a
time earﬁflit Is 5 desired to detonate at will said expl osive device (101),
eas

usi ng at t one cooling envelope 6 (104), wherein said explosive device
(101) s subskplosiveamaterial (686) enshasedi within,candrtbereby inswatedjapd areveryed framt one

cool ing envel o 104): 8 affixing.sai east one cool i ng envel ope (104)
and saga""'«?m??%‘?ﬁ%)ésa@e aEEes’(s%BtﬁxP B’?géﬁn&?@érei n proxi mate a second of
sai d t W3 sgdtend bf Ealned20 peid enplbsive dévicei (Y1) firthet ¢omprisigg:neans 10 (12, 106,
112); 12 hol di ng and novi a first %two ends of said eniyel.gpe nd

expl osPue podh MATASINATh SRIGsIva sasingy (GU2) FOMPHYINE 2 cosfh oner o Foid &g i ng
sai d ag LfRfbesO104)C afd iitther BuRp1asEy 4 Uorbhatanwels ¢60d) sificienty) resioved etomi ce
(101) cooled therein to any desired |ocation wthin said &(& onl i ne heat
14 exchasmyeutsids, surface ofi saidienplosiverdexice £101) and-said explosiyp £asing,002) g provige

desl aggi ehCingAotd e |138d SIS Said USkbharts Bl (SB)d at

| east g-ngﬁ%%'g%‘gmg‘ﬂ%“?%eéﬁg% , )r(l(gbz\?\/?ﬁ?&;drermi ning 16 outsi(g?)sai d
hot, oll amk heat exchange device (31); and 17 detonating at will said

expl osi,ve devj . d G f | Si ng
tho. ot dpof - PHEp{vE dlterit (0% o Fidiga hcieBl Bsited; i grilentel ik

cool antg- svdphéaying\byy said hedt-resistant exphosivegrasing (602).

1 32. A heatresistant explosive device (101) to facilitate controlled explosive detonation in a hot

-
-~

2 surrounding environment, comprising:

3 a heat-resistant explosive casing (602) comprising a casing one of said cooling
4 envelopes (104), and further comprising a detonator well (604) sufficiently removed from
5 an 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);
7 and

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

1 33. The heat-resistant explosive device (101) of claim 32, said heat-resistant explosive casing
2 (602) comprising at least one layer of at least one heat insulating material selected from the heat
3 insulator group consisting of:
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3 envel opes (104), sa m““lm\uwndl ng and so-cooli ng sai d expl osi ve
devi ce (103 usi ng A\ \m y neans (12, 106). 37. The net hod
of clai m 36VOLMPS: 06| ant “cohpr' si g a liquid 1 38. The W&W claim

37, the liquid coolant conprising water. 1 39. The nethod of clai m 36,
sai d cool ant conprising a gas 1 40. Th? met hod of claim 39, the gaseous

The otog of . TRrRstd wrcady s R ainfld S el plie ol Vi, 1) "0

0112023% Iclokh; Ifibetglasy tlotht silibdrxb lmpndgnatddlﬂlwxglss [fabivicP@risdiey @aee Siberglase

cool ant -5 PP pah Eba gl LRl it itk MR OBY O O S0 cool i ng

sai d expl 38i v'ﬂmﬂﬁeat—msxsxaﬂtoaxplosmdme(lor) ofaglaim 32, cfmuieambmpmmml yinoghane of

said cool i enve es 1 bei n m er.neabl e The, net hod of
ol ai m 3G AR ERp ffret %@ Osjve P@ﬁﬁ‘ﬂgg‘gﬁi) TG A O hEAT
conti nUOJJ%siﬁta'nf‘E;@losivB c@i%hmrﬁd% eseﬁloﬁad thagfigll @06) Gkl iienBased Kithid Of

sai d cool i ng_envel opes 04) and so-cooling said explosive device (101),
using a%é disat-resistan explosiveRasing {602hi d cool ant suppl yi ng one of said

cooling en e'onﬂaﬁod(f@aPéés}agémﬁhotT&ﬁnﬂ%w&ghﬁ be &b f’@omf;ﬂkﬁﬂéﬁé StERISRr 1 Si g

1
the step of 2 insulating, said BI osi ve device ?0 fromsaid heat from

sai d hot2 onl i nGOQHéatan iaplesmwdm @i preticulzaly | W‘Mﬁdaﬂh@‘i)@ e gevicee 0ng from
heat | t
Phoul at 1 ha il 1REGHRE Heltdcraihey e BAP BRI InARNRE el b said R REAT 001 1

(104) comheatekchgngatdevien@i) foone détenatng safd explo&ma&wco (01 hprivtr 10 mamb avhemig is

mat eri al The net hod, of.. cl her. co ri sing the st

fur ther 3 deied e fgoutl ot Sl it Folbeffe fRider (o0 g Ghies;ore bt Sisibent o ot
onl i ne heglod), 3wkxsn 841 explésive Cevitesd iiD1) 8 BtbsiaRullp Hixed teldtine ko idowigint baDatf rom
overheatlng and o coolln said 4 explosive device (101), by reflecting
any heat? ﬂ@??éi“? H@e%"&%e 89‘! insulating layer (502) 5 away from said
expl oS vig_devi affxiod 3did at lst Bk &Bnﬂgryaeéloﬂerzm hd 6 dxpIoe ERA)101] octtad
insulating 6 one of said cooling envelopes (104) conprising at |east one
heat - r ef9 MWGWM& sgeond of1gid tweeendeohadenyelops and explgsive msmqemg ESAST i Si ng
t he st efo §6 lf?)t her insul ating said expl osive device (101) fromsaid
heat from sail online heat 3 exchange device (31), and thereby further
preventing f r oholding aicmovingg ﬁmrni twwends of saidenvalepe cdnd explosive pssiitmamgmchme

e

3 explosive device (101) oooled therein to any desired location within said hot online heat

14 exchange device (31) and particularly into a proper position for deslagging, while cooling said
15 explosive device (101) using said at least one cooling envelope (104) , and while remaining
16 outside said hot, online heat exchange device (31); and
17 detonating at will said explosive device (101).
1 36. The method of claim 35, further comprising the step of:
2 delivering a continuous flow of coolant into a coolant-supplying one of said cooling
3 envelopes (104), said coolant surrounding and so-cooling said explosive device (101), using
4 coolant-delivery means (12, 106).
1 37. The method of claim 36, said coolant comprising a liquid.
1 38. The method of claim 37, the liquid coolant comprising water.
1 39. The method of claim 36, said coolant comprising a gas.
1 40. The method of claim 39, the gaseous coolant comprising air.
1 41. The method of claim 36, further comprising the step of:
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1 46. The met hod of l‘“wnmm“ muuar conprising the step of 2 further
I nsul ati nw(ﬁmzabgaxplm 1) from said heat f pefnssidsggot online
heat 3 exchange devi*ce®(3%)," and thereby further preventing from

over heating, and so-cooling, said 4 explosive device (101), using
non- flannable bqu fiber insulation 396) within said 5 insulating one of

sai d cdol i ng fleming sideosolantoepptinuoysty, into, musheta%eutcﬂf seﬂmﬂmm pRsr

conpri g [;}gi%fd E\Fefor?é t I at .
| east one heat ﬁééu at ned g@tdenra%g Qg%rmtdh eat I nsul at 6?%}"%ugﬂcagﬁnsi sting
of . 3 érmbﬂebumi!inmmdmmolmg exvelopes| (404) being samipirmeables(lfF)ca cl ot h;

il A ; I th; sili i ted
71 ber gr s ekt of S %6 RelpPeonphiBl BedBB oF 01 2100 e Coated
fi bergkRass; dlemwding saidcdoolaht coatimhiolsiy trive dhrough, caadghtaafssaxd coelant-supplying ene Thi S
Sheet B zepl LD L) [JIT)L0] 11.11111111111
T1111 10rSRE foofi; cqyRoPe 10H:AY S polifecsalscrplaite s (0D, g yfsteate

et hod40¢am-,l @30y of 4aid EevldnbSupplyigont 6f sail dobkngenedlopes (M@).ecting said at | east
one heat reflecti ve%n%aerl al fromthe heat-reflective material group

consi stithy 'g}em@op,ogal@ ARrtheR pomapRisig theepofini zed cloth; silica cloth;
fiberghass Cll%ﬁu%g:e aﬂfrbfpl&siv@tébwc@r(‘llﬂl)%&ﬁ asmﬂl RSS fite QhidChat Jihhncl, rf’e%e The

met hod of claim45, said non-flanmrabl e bul k fiber insulation (50
conpr i 3i ¢xghange devicea€il).onnd Hbereby PERYERENEN Homaeverhealing, f apdt moobmpm® ng the

step of, é@io?ﬁ&b&@w 7019, Ring'afi 3iter ﬁ?\ﬂatﬁiﬁt ea@gic}rlg'ﬁlh%hl g’aﬁt?ﬁ:gﬂa?dco%ﬁ the

heat insul ator gro p consrsting o untr anor pious
si | i ca5f énvelppes <104) canprising lat least onei layer efiat ddastiope heak imswlatingSnatérial.cone coat ed

veor i oA Me g B BT oF ke cltbBRIR T oy ol s Cooram ¢ ol ot
and kngtted sfuithet dnsuldting aRBexp;bsﬁ@dedeee(mm)tfﬂomkabrheat from s3fd, hot onlie lfdaﬂ_g the
expl osPERaRe P (Hocinaabh AR B vebet B eare oSt gb00) 4

conpri gi a@oawe @svx&g (100 b9frefidiidg GaP heROpenbyAing AR Ol hsulAig Idyee (saby

I nsul ating and preventing from overheatin sai d expl osive materi al
(606) : samyaﬁwpaepﬁgplas%@ey (O S aimer A 875 08T ok 8 ISR 04) of
sai d heapneld734ié boblihg enveRp& (904) Compriviipif1chs? Bre heabrRBshtive inaRAsIor vel | (604) -

sufficientl r-enoved from an out5| de
1 45. method of claim 43, 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) .
46. The method of claim 44, 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-ﬂainmable bulk fiber insulation (506) within said
insulating one of said cooling envelopes (104) .
47. The method of claim 43, 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;

Uy B W N R B W NP U e WwN

neoprene coated fiberglass; ceramic cloth; and knitted silica glass.
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8 surface of said exp 1) and said expl osive casing (602),
thereby suitably 9 i mmml‘m“uﬂﬂ“ﬂ venting from overheating, said
detonat or cWPOA2B3 . 1+51¢ The "nefhod of clai m 50, corrprll’ﬁfwsfurther

steps of. 2 encasing said explosive material (606) in a non-heat-resistant
expl osi ve casing (608) 3 and 4 encask Elgg sai d non- heat-resistant expl osive

szlspgt gg?&éxg&gm Ve ca3| ng (’W%@ f%gt%ﬁse%%al 1&5}0 congrrgﬂlg

t he furtheneﬁeﬂxmnat&nﬂﬁbmhekagt—mﬂednwmﬂmmﬁgmhmmmﬁdgwi 2 | east one heat
insulatl gmaterla ai.d heat-resjstan | @si ve ing (.60 fromthe
heat nsul at"GP aﬁ‘m ﬁ&k&’&ll%ééﬁe e‘éﬁ\( séﬁ?‘r gg?ré’ l%é\ H“g

cl ot h; algumlmesgeﬁezs;lokh ca cloth; silicone coat ed silica 5 cloth; fiberglass
cloth; silico i npre tedflbr ss f br| verm cyl i coat ed

fi ber gl a%s‘k @g@%%@f P12 gai "g’é'%@‘l“ &HSBHHB?%E %Q hePIpRS g @t
silica gbaﬁ&to&e&&mﬂlh%n faeial, ﬁfrth&'c%knfhﬁ& m&%ﬁ Bﬁéelééﬁ&iﬂ%td%t%st%ﬁ@h&i ep of

2 insulati ng sai d expl 03| ve device (10 fromsaid heat” from said hot
onl i ne h@ainsulating gaterialdrom e heat insulmeng ra@é@mm&sefnllllllllllll I~til~ WD

0180239 |, 1Al é&%&%%& uhddateld: (aHokﬂho{fo sitibd hbéDCP{ ibMb{i> GRunddized3sifACA8ROC

device (31), ereby preventin rom over heati ng, and so-cooling, said
4 expl os Bvshrtmwl mte(llsl!uqq clathin gibenglagu tcdoth;i siiodnst urmjem;edr fibespiays (ﬁbran

e or ByREule Rt BaRla Sopstef Rl Rl Sr GRS W ihiet SBRE O
S co (e ad hear. T romsai d bat o .nﬁ”' B S eechans tovi ce
(30) - and Therie petot o s FERPHSTE 1 ek ek SE PG SH8 SSORBIETRY, sai d

4 expl oshvgogewt ce (101), by reflecting any heat penetrating said outer
insulating layer (502) 5 away from said explosive device (101), using an

i nner i ndul ati rfgcsagap sxpigsye graesial (POPhwithiag hegt-regisgpicexplosygicasiog 02hg
envel opeg é&gﬂﬁsmg?f’%r B B Hf daRP Ebolih eenﬂél@ﬁesrﬁf)«i)e thﬁerglﬂ} Hshidting IndS- The

met hod of her conprisin tep of furt I atlng
sai d expﬁomw@naeﬁbmeovema_t)ngi saidrexplosivereaserial (690 9ad d hot onl i ne heat

o ool t 8o sorppctny) o aB0Fby EC Y WG] RSB WA ot OF LAY FaRERIaRP; 32?
i nsul at i Gnexpid6k casmgn(ﬁomasdd detonaen) Imtli(ﬁ@)osnﬂ‘idﬁntly a'enio‘tstfromganemtﬁﬂ@pes
further Boiugiadk o aid erpiosiys daurs, COm: Rl 6 SerlGeove, oatnd L50)n BSEERF Bl o ot
urther #n | o}
online hSaﬁlsnli’m%@b P@@mﬂ@ﬁ&ﬁo&&ﬁehnn@rs@kdtdb@m&ycaﬁluozbler preventing from
over heatin so-coolin sai d

1 gi 'Ihemethodofclanngd

comprising the further steps of:
2 encasing said explosive material (606) in a non-heat-resistant explosive casing (608);
3 and

4 encasing said non-heat-resistant explosive casing (608) and said explosive material
5 (606) therein within said heat-resistant explosive casing (602).

1 52. The method of claim 50, comprising the further step of selecting at least one layer of at
2 least one heat insulating material of said heat-resistant explosive casing (602) from the heat
3 insulator group consisting of:

4 treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica
5 cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass;
6 neoprene coated fiberglass; ceramic cloth; and knitted silica glass.

1 53. The method of claim 36, further comprising the step of:

2 insulating said explosive device (101) from said heat from said hot online heat
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4 expl osi ve device fl ammabl e bul k fiber insulation (506)

W t hin sawgm@ozgg\suﬂﬂnmmlmmwmrtmd cool i ng envel opespifiddondsed 7. The

met hod of claim 36, donprisiny tthe*further steps of providing said

expl osive device 2 (101) by: 3 encasing an explosive material (606) wthin
a heat-resistant explosive casing (6B® 4 conprising a casing one of said

cool i ng exchamge pdevice 1(3),, and dherehyr roventinguframi ongrheating, Sandr sorcootingy gsaid om
over heating,. said osive material. (606) ;cnaN .placi or cap -
(102 4 ebsive duiee HED inkn P e Sy (A% o e e B¢ L GRAET | 0
casi ngs( &Relbpes SE04Y cottyiring adleasverel layed 0F9t lcutfche héae inbhlytingenaeciatl fr om an
outside _8 surface of saig expl osi ve. devi ce 0(97‘101) and sai d expl osi ve casi ng
(602) , 1t $fbr Bagymeathed;ofjslaym 5 q‘ﬁ@ﬁmﬂrﬁﬁ’gzﬁﬁf‘iﬂ venting from overheating, said
det onagor Capfuﬁﬂe%ﬁsula&éé&id SPRsE vk (001) Gloal SHidiiear REMaIdSA1@nlikehdatir t her

ex

steps of providing sai | osive device 2 (101) by; 3 encasing an

expl osBvexchenge deyice @3‘06}“‘#@9‘@!1 flﬁﬂlﬁég{equtlgg ff(g’inaﬂ‘{f" o\ se-coglingndaid g02) 4
conpri 3l %%lcgir\{g %@{g@% gl@i‘ﬁ 1 refédiilg GAY | HeMOpeRRY AIri2PARI Okt ihsuldg 1hyRE (RRY

i nsul at’i eventing from overheating, said explosive nmaterial
(606) ; SamslayTfom ssidexplopine devdes (160 pnsingan inper|ipsplating layer (304} of said ipsulating | |

111111) 1121117 .t G| / 20568 33 6

pl aci n)é 8neooéf%lﬂ%§%irnhgé%ﬂo%%oé@#%% n atﬁgﬁ% §ﬁ%{1eg§ev\eeﬁg£n%%g ) of said heat
resi st anss. Themethoabofiolninas] fughe 6o@Prisingtheistepedfonat or wel | (604) sufficiently
renoved from an outside 8, surfac | OS] eyi d said
expl \(;sizve cas el'l(J‘ 1hg 33 F’ﬁ?”&ﬁ?@%ﬁ@’%ﬁ%@ﬁ%?‘ﬁg‘ %%‘gﬁ%ﬁoé%%{l%gg frijm
over heat efflangeadesice €8 Dnahd therebyp ffrili2? prevénting froltheverheatinglamf soedoafing, 4aid

conprising the further steps of providi ng.saLd expl.osiv Vi G 2.(101

by 3 anesbig dYcE 0L S v Rk fiter: TR (o] o pit faid T

expl osingmg%e@p%mﬂnmbﬁkm)a casi ng one of said cooling envel opes
an

(104), t hereby insulating and 5 preventing from overheating, said
expl osilv86nThemethpd pfsiam 54afuithes comprisingthe steROBHnat or cap (102) within a

det onatpr wvel %@m%?@%%ﬁ%%ﬁé&% om £ai® K& Holm’ §id B&d Jiliné BE¢) . sai'd

det onat'or wel l'y renoved froman outside 8 surface of
sai d expleschiavge dryicec(@1), 20d yheeahy furshes pesvientingifiom eveshenting; aubso-cooling: sy
suitably . olesive device (101), using. non-flammable bulk fiber insulation (506) within said

5 insulating one of said cooling envelopes (104) .

57. The method of claim 36, comprising the further steps of providing said explosive device
(101) by:

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

1
2
3
4
5
6
7
8 surface of said explosive device (101) and said explosive casing (602), thereby suitably
9 insulating and preventing from overheating, said detonator cap (102).

1 58. The method of claim 43, comprising the further steps of providing said explosive device
2 (101) by:

3 encasing an explosive material (606) within a heat-resistant explosive casing (602)
4 comprising a casing one of said cooling envelopes (104), and thereby insulating and
5

preventing from overheating, said explosive material (606); and
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9 insulating and prevemmﬁlmmmuﬁmrati ng, said detonator cap (102). 1.

60. The ne cl ai the further steps 1 ding said
expl osi ve égglglé{e& % (101) by:* 3*entasi ng an expl osive na?g%"lug’fﬁ?%‘g@ Wi t hin
a ‘heat -resi stant expl osive casing (602) 4 conprising a casing one of said
cool ing envel opes (104), and thereby |3|35ul at| ng and 5 preventing from

over heagl ng, zﬁ%ﬂ\g‘?&(%ﬁﬁiﬁeﬁﬁ’ﬂ?@@ @iuu ﬁog%@l be‘whéﬁ r cap

(202) within etonat or we sal at -resi’'stant expl osi ve

casi ng OGW)OSiVsMnﬂdﬁwaS%d dmmtox( B@H)(ﬁgﬂf wﬁ,ql@ﬂvuymp%frem 417( ledﬁ
OuLS! de g SirBHE oP S8 YoV d5viEd IO End'B) SA1aacREs)] thefit! ABbtp cas! N9
er y “sul nsu g,

(602), |ng and "preven hea sai d
det onat or mvaﬂu(gmﬁprev&nn&ig frofi evenlsating) saifl detoadvon ¢ (1020npr i SI ng t he further

st eps of din oSV e 10 an

oxpl os1 Fe s o Bhin A, Pombfiieltt i el M bl BRI 0¥ s02) &
conpri sin(0) wyasi ng one of said cooling envel opes (104), and thereby

i nsul ati_ng and preventin fro eating, sajd explosive nat

(606); and 6 pqna*’é}nﬁgme?"a@f' &é YGE*I)“ %ﬁﬁ%r?%“&nﬂ%‘?%%é‘teo‘i”%l(3@604) of
sai d heat cofstishigaR tcasifg B! assai@ c6dlik nawﬂ@pé) (1082 £hd d@ERPRtiIaRY lang 604)
sufficiently renmoved froman outside 8 surface of said expl osi ve devi ce

(101) aﬁdp@amnair@nwerﬁ@amsm@em@mmm@m #dtably 9 insulating and
hod of
D o o 58 oS Ut 0% (AR BhReny AR ofsBf sl B 0 0

claimb5s r steps rovidin evi ce
2 (101) myxplwmeSCﬁnge(ﬁoﬁasaxsebmnﬂep et e(@04)| sufficidnitly | dempved {roml an\GOuEKR0239 |

c LS PCT/U 4 ) i [ terial £80 .t hi heat

resi st ant sgw isi’fg e&‘é@?‘&é%?%‘ggfﬁﬁhgﬁhﬁ‘? i%‘ﬁﬂ%%a&ré?giﬁgﬁo%’% srsl]1<1;1'$bd§‘cool i ng

envgl opeisu(st_ilﬁﬂx)g,alﬂrpdevbhﬁrgefﬂgm) bmhdgﬁtég',rsgldaiaﬁbnatﬁr pglaMNt i ng f rom over heaLi ng,

sai d exp i mat e an acin eto tor ca .Wthin a

det onat Jr %veﬁ (085139 gf’laé‘hgg %@H?s"l‘ge@?&rg‘ﬁrt &ep? Ogi?fﬂv g\ﬁé’d(?é % sai d

det onat @ (10g)dy: (604) sufficiently renpved froman outside a surface of
said epr05|ve device (101) and said explosive casin 602), thereb

suitably 9 i r@mswmagemmwsmeém (699) withim heat-Frsistan ggxplgs‘a\feocaa@g & or cap

192, 3, S, SO0 85 0 Ay 100, 0 i

5 preventing from overheating, said explosnve 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).
61. The method of claim 46, comprising the further steps of providing said explosive device
(101) by:

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

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).
62. The method of claim 53, comprising the further steps of providing said explosive device

6
7
8
9
1
2
3
4 comprising a casing one of said cooling envelopes (104), and thereby insulating and
5
6
7
8
9
1
2 (101) by:
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3 encasi ng an expl osmm‘m“t‘“ﬁu‘mg‘g) Wi thin a heat-resistant explosive
casing 4 w®aAp3oNp i sng «0ne of said cool i ng pessbespess (104),
and thereby insulating and 5 preventing from overheating, said explosive
material (606); and 6 placing a detonator cap (102) within a detonator wel’

(604) of said heat-resistant 7 e&@é’i.v.e casing (602), said detonator well
(604) Buffi ciceepsing ap explogive matsriah (O09) withinea heat-sepistant explpsive rasingx(§0Dsi ve

devi ce, ( ; [+ | 2Sd | er.oh Lt .9 -
i nsul a‘tlic}l,g aﬁ@gg? 33‘% ?ﬁg o?r%air/‘r{eg\slgrﬁiﬁeg‘%vi@n Zs) ggﬁg %@t glﬁg%ﬁgrﬁgg% “El?)"é‘) .1 64.
The ne§ turevenfing frammvetheatingnpaid sxplopivenmatenial (606); andeps of provi ding sai d

expl ospve deyy , 8 ' r 60 W thin
a heat l-;r esi Sﬁ)'é‘a% ge% Sﬁég%‘%’fep%ﬁa@%g %@%?%@&g@ﬁ%{;}??ﬁ% og% %:‘lgs}?e%re(%l %f sai d
cool i ng explosive prasing 602), said dietdnatoe bwelli (604) sufficignthnbmdyed rfeoneahi ongsider om

over hegtin sai d expl asi ve .ma Lal ., (6Q6): and 6.pl acy a detaonator ca
(o2 B woRlke F st GABlo8Te WEviFE () oo el harofius syl RORT Hofteby adBlyc) o™
casi ngs(ﬁgﬂéﬁng?nadraeﬁmm owli'héa_tiﬁﬁ,osﬁ)d wnhioihqi:n@bmar errp\d/ed flrom_ an _
out si de rface of said explqsive device and sa xpl osi,ve casi ng
(602 <1 Gor Bt mbfiod B S 20 mrisng g ke StV sovins Pk PRPR teng. oo &
det onapogiopay; (102). 1 65. The nethod of claim56, conprising the further
steps of providing said explosive device : encasi ng an

2. (101) by: 3
expl osBve mat eri alfi@EOBRN GFRIPSIYF BAkER) 69_@sw'§f§iaﬁth)eétx%ﬁiét§ﬁlwmaiyﬁ §8iN602) 4
conpri gi @@ cdyibtisiHg £88ingons 3F Gaid Q@J)%g%gggﬁés qees, £M&ieb§lmu&ﬁg g&ralval

insul ating 'and ™ 5 preventing from ov ! sal d expl osive
( 606) ; Saprevestipg Fommyecheating; azid explosiye mawriyl (WOrand a det onat or wel | (604) of

sai d hgat -1 eqUakt debnfiSPLER (168) GARHT'Y @b w604 i AR ar MShlanf 604)

sufficrently rom a surrace o explosiv evi ce’
(101) anekpimivd eaxing q602)e said sdetomatod Gl (G0AE seffiviently ravidved fidm anShweside Has
Been Replaged L1IL..1Li 111 J1.l L1LITL] 1111111 111 (1 i
111111 1&%‘%‘%?% 589 £3Plopere G%@‘@"R&ggé and saig qxplosive, CASIRE i‘%?éip'}‘&?bhs?‘ﬁ&'% rom
ove[ helglt inagacin‘gladnd_pﬁ}@bgm?tml?mah_éﬁﬁg) sai({Ldeﬁﬁ;amAcapégmm)j for facil j[tat i2ng
contro osi ye_deto ion .i.n ot surro | ng environnent, .
conpri i &ﬁé of M?ﬁw&m&%%&&@w é@%&neﬂﬁ?“ % Pa¢ EXplosiyeevige ( 101)
for sabd(lggﬁgg olled 3 explosive detonation by: 4 encasing an expl osive
006)

material ( within a heat-resistant expl osive casing (602) 5 conprising
a casi Rg cool SNER§ING ARExplasive reptstial (606) within B heatrfesistant; explosing casing,(682) ng from

4 comprising a casing one of said cooling envelopes (104), and. thereby insulating and

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

6 placing a detonator cap (102) within a detonator well (604) of said heat-resistant
7 explosive casing (602), said detonator well (604) sufficiently removed from an outside
8 surface of said explosive device (101) and said explosive casing (602), thereby suitably
9 insulating and preventing from overheating, said detonator cap (102).

1 65. The method of claim 56, comprising the further steps of providing said explosive device
2 (101) by:

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

6 placing a detonator cap (102) within a detonator well (604) of said heat-resistant
7 explosive casing (602), said detonator well (604) sufficiently removed from an outside
8 surface of said explosive device (101) and said explosive casing (602), thereby suitably
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6 overheating, said eﬂw“wl!“lmmu (606); and 7 placing a detonator cap
(102) wit hl‘pogi,ﬂ ona said heat-resistant__ 8 expl osive
casing (602), det onat or wel | (604) sufficiently r enSGUYSR868 an
outside 9 surface of said explosive device (101) and said expl osive casing
(602), thereby suitably 10 insulatin@snd preventing from overheating,

sai d detsomulanng:mdp(rdv&it)ngﬂoxﬁBverE&ﬁngf&hiﬂQlétoﬂitoﬁé@im& conprising the
further s p i,ng sai | psive material (606) in a

non- heat: g ?s’t’%‘tdzfg&ﬁfﬁ F’?é"“& gﬁ P?%US)‘“’“’“%(’%W& het %W%er%wamt

non- heatz k@fpristngnthe Sty Qfsdprbsﬁdlﬁgl%l tege-rediih} eﬁﬁl&n%adedloemw%rmxd“@én&sﬂ@' °
(606) therein within said heat resistant explosive casing (602). 1 68. The
net hod of eER%?FVﬁldS'Gm"EBH?bH sing the further step of selecting at |east one
| ayer ofq at {arOBBIOIRE madt ) YkntEPA Bt ishi %ghgsnbbe@:& %bzgt ant
expl osi ve caS| ng 02) fromthe heat 3 insu at or group consi st

t r eat ed SaGeMPritingeacating egoling gnvalape (104 and thereby lmulatma apd préventiig| frnmne
coat ed Jath; silicone inpregnated fiberglass
fabric; Séver(%nﬁ%au?% &gloglb F'E%lélaz(ﬁ()@ 8} 6 neoprene coated fibergl ass;
ceram ¢ &l ot h; plarnng Rrdetanatdr sag (162) gdlthmsa déatbnsoreetll (60d) Beexid Hieitl-raﬂﬁihtl [

1111111 || 01/,20239 36 S 20568 E db
the | nt jealr n%tDAé Ioéalﬁgllg @éﬁeﬁﬂdo Ongof ‘YBF%@H ﬂ’%éc @5’05%38'0?1‘ L‘L%gg]ll \lée Y

AR kthrfahé_]oﬁsiiﬂ d)dbllosi‘ife @ehcd\l(lfﬁlj‘ an(DEthleﬂ%lbsNd sl 0P8 theslyaagdhlpy new
clainms 1-84 (14 @ces) An ex | osi ves-based system for desl agging a

hot onl4%h&s Feysgn Qerheayyg, said detonppy %ﬁPr{é 02)3 an expl osi ve device
(101); 4 @t ﬂ@@ﬁ&hmcﬁgg“ rbgmm@rtggﬁ&hys%opool i ng said expl osive device
(101) by non-liquid 5 cooling nmeans particularly while said expl osive
devi ce (3101) i&cepng:wid fée@wwwmmh@éhm pef-eat-gsisant ¢xplosiversasing 6608k at
exchangg ice (31), thereby preventing heat fromsaid hot online heat 7
exchange device (31) fromdetonating said expl osive device (101) prior to a
time when it i|gcBingessid oeh-heat-rdsistant xxplosive vasing (6@8) chnd xspidosdiplosivel ematergal ( 101)

9 I t t 12, 106, 112 ith
sa?dcg?# g&ﬁﬁgﬁéﬂ#@nﬁgp S“E‘S‘S}QF’S’?‘IES' o Zy:a?(r:ln <(axpl osi ve devi) c\tlavI
(101) caok&d Thé eetioy oﬁf:ihinxéﬁ cbhprmgomé ﬁﬂ’therl&@» of skikctinkZak leaSt R ldyBdofaa f OF ce

applied_to said,cooli a S d expl osive positioning system (12,
PP 2 feast One heat ?nsulat?ng }J axc? Heat—res tant explos?ve casing (602? from the hea(t

3 insulator group consisting of:

4 treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica
5 cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass;
6 neoprene coated fiberglass; ceramic cloth; and knitted silica glass.
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12 106, 112) to freely nmove said at |east one cooling apparatus (104) and
sai d explypgbiasdevi ce (101) 13 cooled thereby to said mmsbamd | ocati on

wi thin said hot online heat exchangw'é6 device (31) and 14 partictutarty nto

(160 “and 15 &&L%ttﬁé'mmmwt%ﬁfELPHIWLMHHIIIEIIII I
device (101). 1 2onaﬁmlmuamtacsalbgnewamnﬁmsdmtpageenst one*cobl itng ™

apparatus conprisin 2 a coaql ant-delivery rat u 12, 10 delivering -a
non- | i kUi cAw explesives-based sysier £95|dsslagging %h‘?f@@f.gé eat-gxhapesdeyice (i’a cool i ng

sai d 9:'09: fe.device (101). 1 3. The systemof claim2, said non-liquid
cool a ﬁp | ng a gas. 1 4. The systemof claim 3, the gaseous cool ant
conprisi ng alanttxPiOSBledﬁﬁ@ @98t em of claim 2, said coolant-delivery apparat us

d
con' 1 1Bl 2 b EdR: BE BBy Spdatdi (104 ithg i BRGEAGick 1517 BY wERARUNY
cool i ng coolisg mmm(ﬂiiﬁs)ulabdwlnh-smddprawd dewicd 661 \is adaw desir¢d Beytioniwighin The

t f.cl 2, d l,ant I I. i Si '
el o saidihsh phiis neaseruAnet vics G este PERRGAL hok RO hABpihcRl ' O
enabl i AGexgRinge BOVIcd (3U)frémeienhailiy shid efxbl@mve devie(1 Dhuerics |ty aitinteowhentic sugh, and
out of said cooling envglsaé‘f%ﬁﬁﬂe artd cool sai d explosive 4 device

(101) . 8 1depiredrigedetapdic g dg‘é‘f"ﬂ ) east one cool i ng appar at us
conpri gi ng at, dogRstappeue ﬂﬁlekﬂeswe?poeﬁtuﬁhgmwmmum cmywmsmagt jeddt one

I nsul ati ng one of ag d cooling envel opes 104 nprisin an outer

i nsul a0i uylmamumdm)mmemﬁgmtevm& IW adfix t‘heFfé%Q? heat

i nsul | foSitidrkfkldys sai d heat
from g‘é %%& @‘Jc?] tﬁéﬁe@é %%ogﬁg% eV| I?Wée?%d t her eb%ﬁ‘gszeventl ng

f r om aee 106 a12)ng fresiy thovosaisias leastgpe eopling @Ppﬂaw |(1% and saideexmlosive dovice {101k s

011203305 TR AL g ol it ol b hig e ot e FR B, 1

ge%m% Zlygﬁw:aﬁdépagﬁgﬁlngr n OWh( hmg/emd)“ si ng atlceluelgis)ltnm:ne ’
heat - a&e‘w‘% 3‘?“%@?‘195%‘81“ sg:d ‘?ré%é g@ d expl osi ve device (101)
from sai d, Imhetystedén claind, mamkudnemﬂga@mmmgmpm ce 4 (31), and

t hereby further preventin ro olin expl osi ve
devi ce’® ( 101% coqiant-delivery PW“Z\% ﬁ@hﬁl q’ﬂgﬁﬂﬁ ?‘é"r k’é’ﬁf ating
layer (Q %) \é‘ﬁa'cédiﬂm&&b&gﬁtdwbﬁﬁd@mémpe (101). 1 9. The system of
claim art her risin

1 3. The system of claim 2, said non-liquid coolant comprising a gas.
4. The system of ciaim 3, the gaseous coolant comprising air.
5. ‘The system of claim 2, said coolant-delivery apparatus comprising a semipermeable (105)
cooling envelope, thereby enabling said non-liquid coolant to flow continuously into, through,

1

1

2

3 and out of said cooling envelope (104) and so-cool said explosive device (101).

1 6. The system of claim 2, said coolant-delivery apparatus comprising a cooling envelope (104)

2 further comprising a release valve (130), thereby enabling said non-liquid coolant to flow

3 continuously into, through, and out of said cooling envelope (104) and so-cool said explosive

4 device (101).

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

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

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

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

5 device (31), and thereby preventing from overheating, and so-cooling, said explosive device
S
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2 non-flammabl e bul k fiber insulation (506) within said insulating one of
said cooling 3 envelopes (104), further insulating said explosive device
(101) fromWaoH2®@¥at from said hot onmww« 31), and
thereby further preventing from over heat [ %‘%‘

ﬂ“m ling, said
expl osive device (101). 1 10. The system | I““ er conprising: 2
non-flamrabl e bul k fiber insulation (506) intsabd i nsul ati ng one of
sai d cooﬁlﬂel) 3 envel opes (104) further insulating said explosive device

(101) freny sehekylitalor E15igd 7, %ﬁa@hsmgangﬂoneaﬁaﬂ%o&lﬁ@ten@@pbﬁﬁ% foener aﬁnﬁxﬁihk: and

thereby further prevent| ng from overheati ngméand so- coolin sai d
expl osi vé devi ¢ ifneoinyulating javer 79/ copprisingiab P@Wﬁeﬂmf futer one

| ayer of 35 ﬁen{ib@ I eskfé% t he
heat |nsulg‘% %?Jgg%&’cogﬁgl I%Oloﬁ'ﬁ@s rgé#e an 1Sdrtltof}e £6% %F%g C eoth;
al um ni zed(ﬁ},lméﬂxendbytfﬁr;thespteivexmnngrommaﬂeasng, iandiscetoolimg, said éxplhmwgkim cl ot h;
S|I|cone| na flbe assfabrlc erm.culite ted fibergl ass;
meopr ene® LOD0 Y EFERng Py bébe BoEmafa 1o enleb e iskr FORL Sy el iy oot
12. The sysippirivefdedite{101)3, said at | east one heat reflective material

selected fromthe hat 2 reflective material group consisting of, 3 treated
and untréa§ °§¥F‘E‘H1°ﬁ?‘i‘§ﬁg dWGERComIiSng's ¢l ot h; fiberglass cloth; ceramic

cloth; apd 4 Sz{oﬁlﬂihﬁ%le%ﬁ@ﬁbe? |ui%hfinon1g@)§} willig szﬁ&%@lﬂﬁr@fm@ bfadam'o%olufgai d

non- fIam*rabI e bulk fib i nsul ation rising at least 2 one heat

i nsul at i ﬁgenvalpeqs|(é94)s@mf¢tn§alamcsmdten@0w@atew HBQDM sagirlwapfr@raﬁ@ﬁépﬁ ng of 3
treated an S 8 I | zed
silica c?‘o?ﬂ“‘e}(&ﬁ%l Con ﬁﬁgg’gm’ ?ﬁtbécg@cflf“gpﬁ;m?ﬁ‘ g{s:é‘gc Hﬁ‘s i cone

i mpr egnatSecholipg) saig kxpdasive dbviced10Ner mi culite 5 coat ed fiber gI ass neopr ene
coated fib h knitted silica glass. 1 14. The
system of- ?(?% ?smgg%mg’tc&%gg%{mg&’nﬁ@%ol i ng apparatus conprising at |east
one cooli2ng 2 mnMahmmble bulk fise mmmibn @06 pwihin asd hrgulating ok ofsidtocking i ng
ST15025 %l S kot L1 oot s e 3
further QOBHlinehest@xcifinge dbRRE (3B Saril thétbbyPreRthét Prétenti Frontiovefeating ARG S NY
sai d casing one of said cooli n815 envelopes (104), and further conprising a

det onat o5 #olipg.seid syplasireidevieed®y renoved froman 6 outside surface of

Ui tab) & ok THSTRESr ), 28 B! et S 3 EAF bfkhel itk RERY | O 7
det onat o2 seldcted f@Ovthe heahigisulgorgrmipeonsistingieft eri al (606) encased within, and
thereby iznsul at @&F?g%i RhceaRiat Sficd HOM AuRileld St HidmD ¥111§&ledco£k§@§ux£aec%cﬁt ant

expl osi vé casi ng
fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass; neoprene

coated fiberglass; ceramic cloth; and knitted silica glass.
12. The system of claim 8, said at least one heat-reflective material selected from the heat-
reflective material group consisting of:

treated and untreated: aluminized cloth; silica cloth; fiberglass cloth; ceramic cloth; and
stainless steel cloth.
13, The system of claim 9, said non-flammable bulk fiber insulation (506) comprising at least
one heat insulating materia selécied from the heat insulator group consisting of:

treated and untreated: amorphous silica fiber; silica cloth; aluminized silica cloth;
silicone coated sitica cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite
coated fiberglass; neoprene coated fiberglass; ceramic cloth; and knitted silica glass.
14, The system of claim 1, said at least one cooling apparatus comprising at least one cooling
envelope in turn comprising a casing one of said cooling envelopes, said explosive device (101)
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1 15. The systemof claim14, further conprising a non heat-re5| st ant

expl osi veywisihiEe (608) 2 encasi ng sal d exptesive materi gl V\/nerel n
sai d non- heat -resi st ant epr05|ve |ng L d exp 05|ve
material (606) therein is encased wthi n MM ant expl osive
casing 4 (602). 1 16. The system of clai m 14, 1Saln re5| st ant

expl osiavardasdonprifing2) corrprl sing at |least one 2 layer of at |east one
heat insulating material Selected fromthe, heat..insul ator_group consisting.
of 3 th ear ech BATSIRAME SAARHY S 03] SR sIBE FHi LR O, 9% Sl CPURE,

Si | i conre empapee(19it), afid il Bomptishiphedetinams weliq60Y) stfficieRdy ferhdiRd a@Reked

fiberglass fabric; vermculite coated fiberglass; negprene 5 coated
fi ber gléagutside syrface of §416F¥P1°Sa‘{fcﬂel¥ﬁPﬂ0éﬂa%q fai p{ﬂsa’wasms 692) wrpsodget em of

claim 2, ssiabfl b 1551’1‘5.[0 ?‘3 dﬁﬁ p@gr ?Jc&?wftlﬁhtsgﬂﬁrde&:ﬂ%f el g§b4z;tangea5t
one 2 cooling envelope further co rising an i nsulating one al
cool i n@ envel explasivegatgrial {6(06) exrasadwithin,iang thenebydnsulasédiandpotventgd drome| opes

(104) (502) conprising at |east one
| ayer %?%g{rh%éﬂgpyéﬁg@'ﬁ%%ﬂ%dégiﬂw g&g‘nkﬁ(ﬁ ial insulating said explosive
devi ce I 151)hé syswemsuficthirh éét fuftiieo bomgristhgaotonhedtiresistanesxplosive baing€608p devi ce
(31), and thereb eventing,f ver.heatin and so-c oI | n

expl os?v&nfaﬂ%iaé&l pE%Uf)mq%iég %;P eéeg}%faéﬁsrf“@f?h%f EEFW?X %@P&tl ng one
of sai i aaPiaidekpRizive nfddésul (608Y hefeidl & BfdasedwitiA LIl &ibﬂGemﬁaxﬁle;blBﬁ% casing

I nsul ati ngq | ayer (504) conprising at |east one heat-reflective materral

furthert 454Dyl at | ng sai d expl osive device (101) fromsaid heat fromsaid

hot onl{ ng, heakys emms 19 Vi fear Fesisiid expmﬂetc&qﬁgetmzie&%hgﬁ%eg:%g&{e ng

from over heat | n and so-cool i ng, said g osi ve devi

ref | ect3 hayenefiat leastonpheabinsulating gnatesiplseloetedirom M@ﬁtxmlgtqrsgm cOBBLng oﬁ:vay from

d 7, I 0 f
corpri 6 ng | 2 EE St idfaed: Yo el unBe UL sfsche Todd sl gl
i nsul at4 rfiperglass clbths alhdoMprcgyateQ fiberglabsofabric; (veOnipulite codtest fibengladsaneopeensai d

I dh t AVMENDED SHEET ( ARTI CLE
ig? %%%ggﬁg@oﬁé O%ﬁa#ﬁmf¥ﬁ%igh [ ° CF/ 1J899120568(4
online heat mwtwng@fdmacmdale)astunedodhhganhmfslfmueeconmrmuglatiumoﬁer om

overheat and. so- coolipg, sai explos devlce 101 . The
system?d P‘&leﬂ’ﬂ?e Frappris s %kw}‘ sﬂg

i nsul at3 GibulatiilbdneWf bdid Bodliag enve gl(mq)egnﬁ-igﬁ,gpf sal d cooling 3 envel opes
(104) further 1nsulating ig%u d gpl osiive device (101) from said _heat from

sai d hot 4 onpRAweraglating gr@@)mré%“g(%ﬁﬂ°%BY¥W§?@ﬁ§tQ’8MéﬂS“BFQA/ent i ng
from ove rm?fal i?lgulatﬁig %x%l&lﬁ%hbé‘ﬂonsfﬁdr&'saﬁf%hpﬁbﬁi%aﬂ‘?%t &am%%)mﬂm . The

syst em of alm 2 | east one ‘cool ing apparatus further conprrsing
at | easé dgmiee (31), and thereby preventing from overheating, and so-cooling, said explosive device

7 (101).

1 18. The system of claim 17, said insulating one of said cooling envelopes (104) further

2 comprising: _

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

4 insulating said explosive device (101) from said heat from said hot online heat exchange device
5 (31), and thereby further preventing from overheating, and so-cooling, said explosive device

6 (101), by reflecting any heat penetrating said outer insulating layer (502) away from said

7 explosive device (101).

1 19. The system of claim 17, further comprising:

2 non-flammable bulk fiber insulation (506) within said insulating one of said cooling

3 envelopes (104) further insulating said explosive device (101) from said heat from said hot
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2 cooling envelope in turn conprising a casing one of said cooling

envel opes, iq Plosive device 3 (10I) further conprising 4 a
heat - r esi st 05% osi ve casi ng (GOZB%OMIHIBHHJI@ Hml PRI sai d
cooling 5 envel opes (104), and further coW '”L | What or wel | (604)
sufficiently renoved froman 6 outside surface of said expl osi ve device
(101) and said.expl gsi ve, casi (60 to provide 7 suitable heat insulation
{0 a dot &SR Besheehanen dexies L1, pd therebycfurther posvamis dfom @rerhepmg gnd sgnd
expl osive B&ﬂﬁg,isﬁhdﬁ&%dﬁﬂ@%@ﬁ. wi thin, and thereby insul ated and
prevented from 9 overheating sai d heat resistant explosive casing (602).
1. 22. TRe2Qyhesystem of plaimnd 87 furtser cgmprisitgsast one cool i ng envel ope conpri si ng

a casi ng-sone of .5 ) < . |V ! .101)
Furher *dompr | cXRoldbpabicORtL S R RIELP RS vith Suf HRRRe e RblidGon’ )
sai d casi3ngnvgiepesdl 04 firthecinmliting sald explosivogevice (1003 romadid hearftdnesaid herpr i si ng a

det onat or 6l VAN ved fraom an. Qut si.de.surface of
sai d expl%gﬁ\kldg hé%\% %:he"lﬁ %g 1{?%%3#3 %‘gitge%pﬁg{)‘é?r\})éevfﬁ ﬁﬁ’"{ BEHFALg: Y50 de 6
sui t abl e sheadling,ssid kexglosive devicea(10191 onat or cap (102) placed within said

det onat or. I 604); .and . 7. | osi ve terial (606) encased within, and
t her eby ilngﬁl ﬁeésﬁ%&&fé%ﬁ@i)ﬁwﬁﬁﬁ\%&m S%Efg’ﬁéc%%qrﬁmﬁéh&f‘@gei st ant
expl osi ve easingdenvelBiih trh cafprisig @ ciiyl @ oPlaid-dodlip &veiép’é’k,?&aﬁtexé]i\slﬁﬁde%@@

cool ing envel ope conpri sing a casing one of said 2 cooling envel opes, said
expl osi ve SN} fugher LOMMBIIsINg: ¢ her conprising: 3 a heat-resistant expl osive

casing (@02) CojTat-FebREnSRplsive Sisiig (665 c%Bﬁfiﬁ{slﬁ%ing%Pé of N E (104),

and further conprising a detonator y renoved® from an
5 outsi d& suNelopese(184), and furthsesiomprising 8l detonator(wedh (S0 raifficisnty esmdved ifrom aasi ng

602) to A ' I S, tion. det onat 1Q2 | aced
oo o Bkl Sucbiod bt SRt il b s dud Buflesive Ak figeS Rlsbiden s o
w t hin, anmimhbmeatlynshhﬁui at edbtorar pﬁpeaé oMt pisted Mtﬁin&am\/@tdiﬁ(@? iwlalg (604) S d |

eat -resi_stant expl.osive casi 60 1. 24, The systemof claim9, sai
at | east Sone co%‘?f‘)’ﬁ eEﬁ%é’F Q&%B ?‘12 jthi *%P%L‘QQ'FW "‘Sﬁ%‘l‘“dslgFYFn‘eAI‘fENbED
SHEET ( AQT b¥erheafifl b)‘gﬂa!dlﬁe“aﬂ-?gﬁﬁﬁﬂﬁglbﬁﬁéﬁ% (6023.11%!1 WD 01/20239 40 L " s *
TI US99/ 205%3 ’nie cool i ng .envel opes, said expl osive device (101) further

£5-3

conpri si g ¥ep of gaimst, s3id atdsast ong paqling suvelope asmpriping @ eppingsing gf said d
casi ng O%ﬁi@%a@wﬁd%p&mwﬁﬁﬁ@%%%ﬁgﬁgf“”her conprising a

detonator well (604) sufficiently renov 5 outside surface of
sai d expPosi ve dksar-resistantexplosivelcasing (602 powprising saids¢asing 0668 saidcgoling i de 6

dot onat of SelopEAP: allftuhfertoldBlihet Blnal. v Gt Ehu ke Bin an
t her eby iSneutsid¢ sufaceof saidoexplosieel dévicen(it®t) aud sdie atplativelrasifg (602 wprovigsi st ant
cool i g Entarb Bed iRhri o deronaer Fap O ooyt sa detopator et (03 and "
7 explosive material (606) encased within, and thereby insulated and prevented from
overheating by said heat-resistant explosive casing (602).

8

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

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

1 24. The system of claim 9, said at least one cooling envelope comprising a casing one of said
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” 72 cool i ng envel opes, said expl 05| ve de"”"mHHIHIIIHTHWﬂML C:}gg;b;sng 3 a

heat - r esi wh3irbe2se< P! 0si ve casing % comnpre sitngusas id
cooling 4 envel opes (104), and fur er conprising a detonator well (604)

sufficiently renoved froman 5 outside surface of said explosive device
(101) and said expl osive casing (602) to provide 6 suitable heat insulation

t d t Q4 t Il (604 d 7
0 28! SRl AfFemlkUC B 101 Rl dngiiagal o vel | (604): an

expl 03| ve encased wit and thereby insul ated and .
prevenged fr MQt-wgﬁnéﬂmqug’eW%ﬁQZ}Wls%|S§1@&?Rm8391fpﬁ Hf$nideopling ng (602)

1 26. Fh e f risin
2 casi AgPRRATINY, gfid Sibe domy Rl Mewds AP bell 16p4) STRLRALE RYRVEPRORORD. | o1 1O
furt hes owsipe surface of Sichexpiasiverdevics (8) amqaldﬁplnewemmg(@&lg)prmodﬂprl SI ng

said casin e af d.coqling 4 e : . |S|n a
det onatoruapiR e dammatoed F drafifr <P alB) BHER il o BElmdt YOFleGBRIR' o "
sai d expl osi vexpitsive amatdriad {g06Raxtased i within [2ind sheveby dasniarg e(tﬁQEévehmdﬁom/l de 6

sui t abl e heat I nsul a&hon to a detonator. c $102) pl aced within said

det onatBoPVeRagating EMS‘ %des“fa“éﬁ’fﬂl%‘fe\f@s%g@ | (606) encased within, and

thereby b&syhddysemastdlaih W@.&Hadleist 618 cholpEunieléiei cogipiingSHédink ©Ad of s8] stant

expl osi ve casing (602). '27. The systemof clajm 18, said at |east one
cool i n@ é@ﬂl’@gé?)@m@@ﬁ?rﬁﬂﬁl @fw@lvad@a@i@él)&mebw@a\sm 2 cool ing envel opes, said

expl osiye. dey sﬂaasg Rasing mzbééxﬁ,glsu%samfmhgbﬁébﬁamooﬁxfl osive

casing (602) conpr|5|ng one of said cooling 4 envel opes (104),
and furd hmelopeﬂﬂ:%klang furthée comprising mwnaecmm)\l @%)ﬁuﬁipmtly yemmm 4 om an

(602) "t oppHl pe Y A s SR A ROIF Mo d Db ag oS B D) ©70 12

Wi thine amthbtéeﬁeanmhﬂauonab la deoRdtpr c@ddOZ)n)lmql)Wahm\sexdrmmaﬁoa well §68); axdcased

Fesi st expPrene e 6 oBsed S e iy btk gt ' 5, "

| east Qﬂ%v&ﬁ@tin@ﬂby%ﬂhlﬂieﬁtﬂesmm&pl&slﬂ@cﬁu@E(GM)g one of said 2 cooling

envel opes sai d expl osive_devi c urt h r conpr.i.sin AMENDED, SHEET '
( ARTI CLE 2693The system ofjclaim 17 4spid qtfeP-'f PEM‘P ing 2 53§ingpng of said

T/ 59912 Qafihg edv %hdreﬁﬂbsﬁk%m@anlmtwosﬂﬁis (602) conprising said
casi ng one o cooling 4 envel o (104) lrﬁ further conprising a

det onatdr wel Iahwﬂ'ﬂ-‘)ls%nlﬂl’bW%mﬂn; (E lﬁlﬂbW‘bWsmS oaapéméc@nm ace of
sai d expl c ( e 6
S t abl b efes AU i itk cBGrifaL & BRGSO NIRRIRN timbRatal

det onat ®routside| su(fsa49f saxdreetplos?ive d@ﬁl@aﬁilOB angd isaid mloqlmme N@%’é éQiPWldh in, and
Lo oove WIRFHGS oSt 6 S OB B bbbl A0kt 2
cool i ng7 envel epplosiveTmatesial(§06) muemgltbmeald‘thaab)dmsﬂatetbend ptgvmtt:dd’mpes sai d
expl osi 2\3/ eovct.!,r \éalu(l;neg b 132} hJatlfrregljgt%xrn egc([)) 1rv|e %ésugg (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).

1 28. The system of claim 19, said at least one cooling envelope comprising a casing one of said

2 cooling envelopes, said explosive device (101) further comprising:
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3 a heat resistant explosive casing (GOZMMkuﬂ"I‘M%Hﬂﬂ casi ng one of
said cooling 4 envel opes (104), and furt det onat or wel |
(604) suffig’ioé’hf'ﬁ"?z?9 renmoved froman ZFpoutside surface of saAVEPIWSEDOSI ve

device (101) and said explosive casing (602) to provide 6 suitable heat
I nsulation to a detonator cap (102) placed within said detonator well

(604); and 7 explosive material (6 encased w.t hi.n, and thereb
i nsul at edl and %E%ﬁf’%‘ﬂmﬁ‘ﬂﬂﬁ“&e 8@2 FOmPrisins said fasing, pne. ssﬁgtcaﬂlﬂﬁlgexpl osi ve
casing ( Q%eloées:im)ﬁaddeﬁﬁhdi' RShpriship a % el (60 isefBicieA®yldenioRed A6inlant at €

control l ed expl osive detonation in a hot 2 surroundi ng environnent,

conpri si hgputsidessurfaen of saidsxplesivg devies (B4 grd witsexplpsive 62502 ERPrPSrevddea casi ng
one of saig; | I ) Feai S at or
et 1 (605) ERY bt Dl BSH G HBERaip? 801023 oo NG BEBLAGY A fooRE A

expl osi vé devi caplpsive natgrial (6C6) dncasedl within.end dherehy ot and ppevented ot

sui tabl e_h L Je ' [ Q.- 0 02) placed within said

det onat o? &W%hehé%ﬁi%ag@%&%&@gﬁéee&ﬁé?g?éil (606) encased within, and

t helr eby lmlﬂbeﬁtglgggcr}di?\mrﬂaﬂhl é Ttteﬁsgﬁh&oﬁli@dﬁfﬂép'temgmbnlﬁsi@d cﬁsiggaﬁedfe?iiiga?nt f

expl osi ve casin » ) e -resistant, expl osive device 0

claim 30? @gﬁlgq%gé[?nef,esgﬁdﬁﬁsgveé{%}g%éﬁbgurg)ggfqu&ns@g.( 602) conprising at |east

one | ayeg of atz Heg@@bist@it@xplosite éa8mp(602) B ix%rshal caSify 66d 6baldr@alishe heat
an

3 insul ator glroup consisting O. 4 treate untreated: silica _cloth;
al uni ni z8de¥Elepes{194) o further icpmpisings detenatar \wedl {604) sulsicienty ramoved fem a8 ot h;

i . _ ; o . . . :
ooy onc® TRBSRRB RS GhANELANAS) SUEER Ellie SR Bl pitsaArSS,
32. The HAewitahle beat insnlatienkiol agieropator eapi (192) (plaged wishinshididetosaior welt (60d); and
g i ) . h oS . ; d

conpr {51199, & TR ABRATHAR st AR ol i 00N SRR B
casi ng (608 rieadngstey stidchept-esistant explbsive cdsing §602). t herein i s encased within

idh 4 resistant l.0S| ' 602) . 3. A, hod. f
desi agg: g AR SR dexipe TR o el bl SRS EERGn BRI eps
of :  AVEARRRohidiig lentitdiheni, to ing:111ti11111111111111111111 |ilt WO 0120239

42 * CL_MS r/Us99120568 2 cool I ng an expl gosive device (101) by non liquid
cool i ng feans, riesistant explogie ?’émgéﬁ(g) CampRSNEAGasiBg 9B, PEwid qookifg | s at any

desired LogRblope (104)Didd Hand chﬁ?xaiﬁﬁﬂoi H&oxf%i‘:ﬁ'tweﬁx@@@%%‘ cfiaMy Fnovid fl%%l)

t hereby preventing heat from sa t online heat "exchange devi ce

det onat i Agoutddesarcesisaidsxplosivedévics (1010 2yd paid orplasivesasingréi0dhierprovida s _
desi red §Oufiahio ok Sudlait ola AdhoP KB} (5 Yaco@ulBNI S0 ARRY: wl gl b 521

at | east "one cool1ng appara 0Si ve devic
cool ed t Rer eby explosive onaterinlg60f) pacastd witlindane tidretsyi inmigaiind ppevengd $oai em (12,
106, 112); 9 .applvyving.a force to sai.d copli apparatus and expl osive
positio nl)e n‘@"“élifg{a‘ﬁﬁy( %the'ﬂ‘)@?‘mm explosive casing (602).

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

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

from

3 insulator group consisting of:

4 treated and untreated: silica cloth; aluminized silica cloth; silicone coated silica cloth;

5 fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite coated fiberglass; neoprene
6 coated fiberglass; ceramic cloth; and knitted silica glass.

1 32. The heat-resistant explosive device (101) of claim 30, further comprising a non-heat-resistant
2 explosive casing (608) encasing said explosive material (606), wherein said non-heat-resistant

3 explosive casing (608) and said explosive material (606) therein is encased within said heat-

4 resistant explosive casing (602).

1 33. A method for deslagging a hot, online heat-exchange device (31), comprising the steps of:
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10 112) and thereby freely noving sal d H“IHM“EMHH“L ng appar at us (104)

and sai d wopi/meve 11 device (101) 50 sai

| ocation‘within said hot online hedg exchange 12 device (31) and
particularly into a proper position for deslagging, while cooling said

expl osive 13 device (101); and 14 detonating at will said explosive device
(101).21 34. cdﬁimg nbtpidmn‘ detvical(tm);ﬁy nén:liquid coalingpmeéass, partidubarkytvehileshid 2

cor ool (AoRuf i 81 o 8301 U Sy SR 00 P o IRE IS B d A"

appar af ys1)( &ﬁrebi@&)vintglg%_arthﬂ'dﬁﬁ sitﬁhgnd)fllﬁé Ihealt akdhaige, devive @3 Ndronh daumlaﬁng ool ant
conprising a gas. e net ho ¢l .ai m aseqys .Gool ant

conpr .%.SF\@ explpsive deyice (Y0 BRIGE FRAiBe WErm s éef"e@ i %ﬂt@&ﬁa 2yl g .emlwve
appar a¢ Usvie@ol);si ng a semi per rreabl e 2 cooling envel ope, further
conprising the step of: 3 flow ng said non-liquid coolant continuously
into, T hroughtfixingrsaidat lesst @’&lcﬂdw&l’l’ﬁ@t“s 4104h3d Sibexplasive dgrige 51(9 tooling
said e 4

ool arg Raart 9%#}92%%2?‘2%%%8“@?%‘% TRSVE pifilorithe RN 0GAR: e
conpri%i ng t kpplvingp force tcasaid INgEPRURMS mrcxplpqvﬁ mpsmmnamswmm; Wéousl y

Lot o0 i) bl Rl PR} Wi BEL A0S DA AR EAgiO0] | 1D ol ¢

envel ppedefit®AP!) cboldd thereby tcrmtdhmyl desfred loedtion 38thinsaidchoaonline st exchange ool | ng

appar af u i ng. | east _one cooli nvel n turn ri sing an
i nsul %1'15 %&' ﬁghﬂ% *cﬁlag Y B9 iy OB PEY 'gdels%%'%rw@gm’i% sfg e ’fpﬁ(@%3 step
of : 413 ndevicatlonygandai d expl osi ve device (101) fromsaid heat from said hot
onl i ne heat exchange ‘&'i‘ device (31), ﬁ t hereby preventing from

over hddt i ng, 9519PAUEE at |swﬁgxpigsa‘fec¢ewfp 8 'rve device 6 (101), using an outer
i nsul agi§g )ﬁeegho@!@@g];,,rpjg Efﬁ-ﬁﬂ % ee of said cooling envel opes
(104) AI NDED SHEET (ARTI CLE 19) "1117112111111121111111 WO 01/20239 43

T/ US99220368 deliveringp nonsliqwid epolaptta said emosnvaﬁevwea said coalans sa-caghing saidht

I nsul ati 2! further conprising the’
step o? chlo%’%%t icd (ll nilﬁﬂgl ng sail dlm&a?%m ve gjlg?:e (101) from said heat
from sai 3f. h’ﬂtemnﬂiqdméclhmasz sﬁdmnélmmg@oulmmrlslﬂagga!and ][ her ebydf urt heE .
preven ovie and so-cool | n 4 expl osive device (101
by ref e%?i %hfd %é}g]g’?" ggfeoﬂsgwgal tacoﬁngﬁ%mgfgﬁsul ating layer (502) away
S fromis3d. dTieenetiadiof elaihe 94, Gﬁd@d&ﬁ)}-delbenyrmpmxs coneprising 2 sémiperngabiayer (504)

of said in uI ati.n of 6 said cooling envelopes (104) conprising at
| east 6n¥™© lgqqq gE&'FV? ing fhe step }41 The nethod of claim39, further

conpri ging t mbvﬁﬁge.ﬁm{on-hqmd coolant continuously into, through, and out of said cooling
4 envelope (104) and so-cooling said explos:ve device (101).

38. The method of claim 34, said coolant-delivery apparatus comprising a cooling envelope,
further comprising the step of:

flowing said non-liquid coolant continuously into, through, and out of said cooling
envelope (104) and so-cooling said explosive device (101), using a release vaive (130) of said
cooling envelope (104). S

1

2

3

4

5

1 39. The method of claun 33, said at least one cooling apparatus comprising at least one coolmg
2 envelope in trn comprising an msul_atmg_ one of said cooling envelopes, further comprising the
3 step of: o _

4 insulating, said explosive device (101) from said heat from said hot online heat exchange
5 device (31), and thereby preventing from overheating, and so-cooling, said explosive device

6 (101), using an outer insulating layer (502) of said insulating one of said cooling envelopes (104)

AMENDED SHEET (ARTICLE 19)



2 further insulating said expl osive devi #EI!MMM“UIMHH d heat fromsaid
hot online gay exchange device (31), c aby st uft h ting
from over heati %’é@and so-cooling, sa#d 4 expl osive devi ceﬁrﬁsg@?é&nusi ng

non-fl amrabl e bul k fiber insulation (506) within said insulating 5 one of
said cooling envel opes (104) . 1 42. The nethod of claim40, further
conpri si Agey .ﬁé&ﬁ«@é&ﬂﬁ&ﬂ%&&%ﬂe&tmmﬂeﬂpl osi ve device (101)

0

fromsaid heat fromsaid hot online heat 3 exchange device (31), and

t her eby Lu4Q: HEre mathodof claim3%, fastheosomprising thagtep efaid so-cooling, said 4
oMt ol i . ! 2 06
o P 5% A1 noftief Hlac SRS IO AT ot nege m WS HonliBndgE 0C),

met hod off edchinge 88yiced (1), land therebp firtiengrevdnting frap ovdrthestilgp atd sverosliigdsaid | east
one |ayer of 2 said l,east ane heat insul.atin t.erl ro e heat
"noul at of Geissie 38 by Feheon ph Rk PR Rl L ol ity bRS TGy ey

al um ni zedfréilshid@xsibsiddevidel 1CONSIROAliHE: Bildlatidg laybioB0) of sdid aiiging 8 ofl Ot h;
silicone i rrpm{:egnat ed fiberglass fabric; vermcuylite coated fibergl ass;

neoprene® ¥ ‘ES’S’(‘%F“WI?I@F@I F’PBQF&#I'I'E?S'&%P‘_F?,‘“ HAVKRPETRd silica glass. 1
44. The ﬁﬁkﬂoﬁh&ﬁetﬂdd%f%ﬂl%&ff&ﬂ{ef‘&fmep?m?'ilie%teﬁ‘Gf:the step of selecting said
ria

at | east one heat- 2 reflective mt fromthe heat reflective materi al

group cofsi st i rigrteet insglatingsaideyplosivg devics Adom wid heptrfrore gaid hot dnling heat ca

cloth; fiyb Ofah ) X . | nl eel .. .h. 1 45.
The. met hadeSEp I AtELD SEYRRES il Bl i AALAS IF bR, B
conpri si agexplosive detice (F01p,nBing @eh-flammable bukkdibeminsation, (SI6) mtithér saidoingulatiag ng t he
step of Eel ect.i n& sai d at eeti one heat 3 insulating material fromthe
heat insdl eSSy B@D%nglqﬁsi (Ef)of: 4 treated and untreated: anorphous
silica fitbgz.; T hétha oflcRinh 40, Fhreie BanfeREing ileis@p ol Ot h; S silicone coated
silica cloth; fiberglass cloth; silicone inpregnated fiberglass, fabric;
verm cul Pte 6 fupberdpulatingsaidexplesive fiewiss HAD Wﬁ%?@?‘ﬁg?‘, onlige heat ¢
cloth; andeleRhskvied (315,308 tRFcby fhriftp ﬁ&m@ﬁbﬂwﬁ&ﬁﬁé,%@&o%w at

| east one cool ing apparatus conpri si ng at | east one cooling AMENDED SHEET
( ART| CLE41e¥plosive %mﬂ(m,l@mg non-flammabie butkifiber insuyation506) wathin sagl insulatigg *

TNS99120568,.4, Géﬁﬂf [hjalzkw onprising a casing one of said cooling
envel ope%,6 cort;p%é}%ly ng f e ur%r‘ steps 3 of providing said explosive

devi ce (1043. Bye metharofzkuimm 39, forthex ppmprising thestep of selecti@08id atletst ome layer of

heat -resi st ant .expl ogi ve casing (6 5. conprising said casing one of said
cool i ng _@n %&Pﬁgﬂ’m%t@éﬁm%ﬁﬁwwﬁﬂgwm% ng from

over heati3ng, sairshtednl AnirdatedBilied tloth; dlaMéniied3iida Flot; slicot cdatd@ititipéloth; cap
(102) within a detonator well (604) of said heat-resistant 8 explosive

casi ng (@ofiperglass dothesilicone smpragnared fihgrefass fabririyepmiculite ceates, Bheralassymegprene
out si de SUpdacribesIk: &irfic 08 88 ¥RintlPYlie14sd.01) and sai d expl osive casing
(602), thereby suitably insulating and

1 44. The method of claim 40, further comprising the step of selecting said at least one heat-

2 reflective material from the heat-reflective material group consisting of:

3 treated and untreated: aluminized cloth; silica cloth; fibergiass cloth; ceramic cloth; and

4 stainless steel cloth,

1 45. The method of claim 41, said non-flammable bulk fiber insulation (S06) comprising at least
2 one heat insulating materiat, further comprising the step of selecting said at least one heat

3 insulating material from the heat insulator group consisting of:

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

5 silicone coated silica cloth; fiberglass cloth; silicone impregnated fiberglass fabric; vermiculite
6 coated fiberglass; neoprene coated fiberglass; ceramic cloth; and knitted silica glass.

1 46. The method of claim 33, said at least one cooling apparatus comprising at least one cooling
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10 preventing from overheating, said dH!ﬁ'%mHL" MHM) 1 47. The net hod
of clalm‘ﬂ%8 r|S|ngthefurther ste FAhsdo/80s6d OSi ve
mat eri al ggﬂl n a non- heat-resi s#hnt expl osive casing (608); and 3
encasi ng sald non- heat -resi st ant expl osi ve casing (608) and said expl osive
material (606) therein 4 within said heat-resistant explosive. casing
(602) .2 Jené&pemmvmnhﬁﬁnga dkinfgldm: éffsaidaooiiig caivelopes,tontrising the farthepsters
selectin _least one.la ? 93* | east 2 one heat insulating material of
said he P tsa'ﬁte"ﬂﬂsﬂ‘f"déf’ ODAYHg (602) fromthe heat insulator . 3

group gonsi st fin éxpids R rRMerl (06Y Wit lHkar-fb kiafitexplive casihg (B0B) zed

silica cloth; silTcone coated silica cloth; 5 fiberglass cl ot silicone
i pr e g aoaprising erid casing angtafisaid coalingicavaiones (19Xt and therefst sulatiog adopr ene 6

coat ed flgerc @ﬁglﬂogg{bgmngt E%x@&:@){los%qnﬁé}i mﬁ Singi ca glass. 1 49. The

met hod® AT sal a one coo i'ng apparatus further conprising
at | east one pl&lrgmdamlgmenam(lﬁbeMnam:mnmﬁlﬂ 04y ofseid he@ermsmg one of

sai d COO|I envelo sai d
expl ospv"é‘ VFE@S% @ ﬁlg tg%rt%f%ﬁegg{éﬁé gﬁﬁlﬁ{) énrxén id exc%gnge 5
devi ceg(e¥lshid e%ﬁlésxbhﬁéx&dﬂby(lot)mnd S4id ngplﬁ:mmcasmg r(ﬁﬂ%\,t uhugby amdtblyansmjlngragd sai d
expl osi ve device 6 (v usi g an outer1 sul ating layer (502) of said

i nsul &PlW@"W@gngs% peating, P‘Hg BARALPT F3R € l{ 04) 7 conprising at |east one

layer qf 4pt THeAAGhodUTRIalEAS, cbﬁﬁtﬂuigtthélﬁxnl’t&tsﬁpkaf 1 50. The met hod of cI aim
49, further conprising t he step.of, 2 further |nstat| sald ex g)os

devi ce2( 101) eneasingsaid @xplesiye W‘Bﬂ#‘é@ﬁ@ it ponshgal- W%&FP i ce
(31), GRnoh! ?%Jigsssmgf EHR Bisink (08) BMEARpl0iIe nﬁ&?ﬁaﬁ(ﬁﬂ%&ﬁ:ﬂg, sai d

4 expl 05| Ve devlce ectl ng any heat penetrating said outer
i nsul ati whinayxdrhe@mﬁ;taamloslse ¢asing1(602)d expl osi ve device (101), using an

I nner |n n 4 ng
envel oﬂ'e ng%ﬁ%tﬁ%l ng %1’ e‘gﬁhgone '%tdf #ﬂg?ﬂ%tﬁn{?aeggfﬁ@#%l The
met hod zOBnd:neau ifsufdfing fnatetislaf saidheat-resistagt explosive epsing (602)MrEnDiE heHi@ulatar ART|I CLE
19) 111111111111111 111111211 1111 WD 01/20239 * as CL M$ * T/US99n0568
2 furt HeB9UPEOMBEERERF sai d expl osi ve device (101) fromsaid heat fromsaid

POt onlg nﬁ he&éate&tﬂéﬁl&éﬂ&ﬁ sfli&i( cloth; (aBﬂﬂmd mﬁuillwml thmﬂcliddnet:baed ghmﬂmﬂl) i ng
rom over heatin and sSo-.coolln sal OS evl,C, 1 usl ng :
o T | dhREiast oie: Pilpae IPREFIY GHTEiSe Rt Prencds (oAt TR ol R a o
sai d cqp 'cbm}]ﬁsu@mpeémﬁk%m makaatedimeagmshod of claim50, further

conpri si ng fart her i nsul atirng said expl osi ve device (101)

from sai d9nhdhe me mmosquaﬂ@nhmmgmmr ERmArisme @klegst ong,

th b Eﬁirtlﬁ? d 4
exglrgs?/v &@h@?&%ﬁ@d%@é % %Ei sgﬁl Kk f| ber insul at i :)n (506)
Wi t hi n > aoniprising thastemof:

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

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

6 (101), using an outer insulating layer (S02) of said insulating one of said cooling envelopes (104)
7 comprising at least one layer of at least one heat insulating material.

1 50. The method of claim 49, further comprising the step of:

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

3 exchange device (31), and thereby further preventing from overheating, and so-cooling, said

4 explosive device (101), by reflecting any heat penetrating said outer insulating layer (502) away
5 from said explosive device (101), using an inner insulating layer (504) of said insulating one of
6 said cooling envelopes (104) comprising at least one heat-reflective material.

1 51. The method of claim 49, further comprising the step of:
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5 one of said cooling envel opes (104) . |Iﬁ w'":ﬂllmmﬂ of claim34, said
at | east on@ LCP?% gg apparatus further c t one 2 cooling
envel ope in 2 5 nprising a casi ng4ene of Sai'd Coo ing ek

conmprising the 3 further steps of providing said explosive deV|ce (101) by:
4 encasing an explosive material (606) within a heat-resistant explosive

02 104),
and ¢ ber Sy | nduRp Bk il BofosfE 3R (17 i 58 ar S P BefneERD |
mat er i al 3 (®0&nge desdceA31), anﬂthgrehy ﬂxthenprbmnunmnﬁ dPYeativigt, mdsozoclzigosarg or wel |

604 f t ant 60 d det, t |1
(604) suf rRelalE Ty 5 ey po Tafinehls Eile 08 Pisten oo PRt sadunplts vo
and Lo\ prevent ing o ouer beat i ng. gal d_det onator tap (102)° 154 The'
an o praventin OV i ng, .sai
met hod OE @eﬁﬁw'@"g‘ g&]ﬁ‘mﬁe ﬁﬁ'i%‘tcogﬁ@*’%@%%oappar at ug further conprising
at | eastzone Z’m@ﬁ?lnkﬂﬂmﬁ@mkﬁﬂ’&wb'ae\h&r(ml?mrshﬁ'h%ffbn??a?d gar?g 3 ﬁ% sai d

cool ing envel opes, nPr|S|n further steps of provi

expl osi vé %ﬁ@%dw‘@l@ Yopad we@hnagmngpmn@ngofmmmwmxgem@wpﬁn@)sm thin a

heat - r esj s as ope of said

Cool 1 ng ArcEREHERRIATANS it bt ale nilk AR BLRA IR MG eI

overheatﬁn@eogsmdjcmhmmdqms Y i aI (606); and 7 placing a detonator cap

102) wi of s |d heat resistant, 8 ex Ioswe

Casi hg'(Bo5] PheiiRHar Shim e il fiesbistng SEis ebtinin s onBsie ¥

?gg ;I) de smmrg&nv&?pagnﬁmd: Iﬂ? Sbasmggﬁwiﬂ(;sﬁxd(c&&ﬁtteﬂ!%p?ﬁb&nﬁkmg%ﬁ ;/e casi ng
suita |ns atin n reventin rom over heati ng,

sai d detg éf‘ftg% ?YQ'DES? IDM ﬂgabgf claim 20 said at | eastgone

cool i ng appar ateﬂ&s:‘nglﬁﬁ BiptostRRErhl [W6P¥irhif 3 HeartBuart e£ABkiL huiRP Y@DPPE 11

turn conprising a casing one of said cooling envel opes, conprising’ the 3

further t@ﬂ?f'émg&lémgr@e%!ﬂﬁdmgmmﬂ%mmbbwuhtwl ng an

expl osi h { | o e casin 602
AVenED. Rttt lromWttheatol it SRk rhETHESHR] P %111 00 0% 5093b 46
C L MS TIUS992bedg a@mmpcapsﬂmj withirda detonary welle(604) osaaxdhemésﬁswt envel opes
Expl bsi v SR kim0 Sl a0 Sk it bt s oo puide e

det onat o8 ofishid e(:ﬁesﬁve ddvics {1 01) Anbéaid Oldiive Rhsiy (GOD), Bfereb§ shiblyidsllfffghnd Sai d
det onat or wel | &8?% sufficient I‘ieg;ermved froman outside surface 9 of

sai d expP FEFYFOLL overheating s deorgro cap d@ve casi ng (602), thereby

sui t abl yllsasulhatme&ﬁd@ﬂammla@ RicPa 36kt RS cdoliRgTarp: tor cap
(102). 1 56. The nmethod of clai m 41, salcll at ?‘gast one cgﬁsh%g apg@?at us

further 2doptnesmyriopsin fuemepmpoisiog a gasing op¢ efcpaideoaling pavelopes, gomprisogithel si ng a
casing Ofefufher $hsbrpRRIdiNE SR YAbIRRvicE QGBS N9 the

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

B

9

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).
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)

1

(=]

> W N
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3 further steps of providing said expl OH!EHLH‘&H"'E Hw by: 4 encasing an
expl osi ve wWikgioasd! (606) within a heat-r " V &rniseor (602) S
conprising sald casing one of said 4boling envel opes (104)91: an 'ﬂ'?%ereby

insul ating and 6 preventing from overheating, said explosive materi al :
(606); and 7 placing a detonator cap (102) within a detonator well (604) of

sa} ]g_ h@mommmaﬁmimqm@gsﬁémngveamummmmbgw ((]I 604)

Su I Cl n sal ex osi ve evice .
(101) a§§5ﬁy@%§%ﬁ§gﬁgﬂlﬁg s’i“’%&?’%"g%%%%f gar%gsaglatably nsul at ng and 10
prevent? ng fr plhciay ardesmhtongap @62)dvidet o detboatorcwgll (608X0f. saill Hedt-refis@antret hod of
laim42, said at.| ] | | furth i si t | east
oo 2 & SEPIPHEE iR (B FHIS ARG TR L G A nty PPV SOB% o Giion Sefarng
envel opesf s£i@eRilbsivegevideq101) fabid i@ Expidsrescasihg EHOQ)/,it?’éggt%') mjh?% onsRiafifig e

W

device (101) by: 4 encasing an,é explosive materi al In a heat
resi st BhPrexepingsirom ovedieapg ( saidbgetonater 6aR (502)-ng - sai d casi ng one of said

cool i Ny &Y eRRRMol %&B@jm ANdaid Hﬁéﬁpcliheicaahh BbpaliusFikitheP cothstisHala st HhO™

overheating, said explosive material (606); "and 7 placing a detonator cap
(102) v# toaplingenvRiansim fusk comaprising g Gasingatne ohsail ¢poling suelppes ompgisiag fleosi ve

casi ng i -[ﬁ%ﬂr : .iciently renoved from an
out si de:gsur P'glcs:tgl?S cgpg(ﬁﬁs ee):(cﬁ{é%)xg? (\S/egﬁgglvoligﬁ "(101) and said expl osive casing
(602), 4 her ebgnaasing amexplosiveuhatenial §606h eithibtr lpaeresistantrexpiosivencasing (662X i ng,

sai d detonator. ca 102) . 1 58 . The nethod | ai.m 49, sai,d.at | east one
col)l I n ﬁ&f%‘?ﬁéﬁﬁgﬁ'%?mcofmicg?m&eé'?‘t‘l?%eég{mg'n@ldrﬁfr%qyollnf‘h%"@rﬂ?gI' ope in
]Eur?hcosrn{ré\&hﬁa;f ﬁomaﬁrbggatmg@sad emésitbmabﬁaémmvauogis, bcorrgri sing the 3
urther_steps . providing said_explosive devic ; encasi ng an
expl osi Ve rrgté’ a@%%@m‘%hﬂﬂ Wﬁ@ﬁ?#@ﬁ‘@’f‘ﬁﬂﬂ@ﬁ%‘?ﬂ%&“&%*’ﬁﬁ‘ (682) 5
conpri sg N@plsivel caship (02)0 8Ad dbtoSabrowdP@0H) G ffitienell PEBSved ¥k an sdisidé E\ﬁffe@y

i nsul ating and 6 preventing fromoverheating, said explosive materia

X

(606) ; @rff szdexplesive deviesrcl @hand said gxplosivergasing (402, therglex siiablyrinswlating amb4) of
sai d heat i m,@MQN%D m{“ﬁﬁéb 19) 11111111 :
111111? 1%&‘%%%?%1111 WO 01 gégggé 47 %EQQ% 20568 8 expl osi ve casi ng
(602), 357 Thetmethod®f claim #2, said a) least e coblingtapparatus foxther comprisingat deastonel e
surface ' L ve. deyi ~ . Sal | sl Ve, ing (60

t her eby2 s‘%ﬁ{?‘%ﬁ@ gpne ?éﬁg‘?%\‘éﬁgﬂﬁ 2 %é%\%%\#ﬁ%@?%&eﬁé% M?ﬁg ,ﬁ&s aid

det onat ®rfurthgy stefi)6f)providib®saidiénplosive Hevice {101xbwi m 50, said at | east one

cool i ng,apparatus. further .conpri.si at..l east one cool i ng.en pe in
turn cofpri si ﬁa“é"‘é&gr”mj"‘dﬁeﬁg‘f"@éﬁ@é‘ﬁm 715“&'5??5?8%@??“5’8&%‘9%(% the 3
furt her sséoaiprisig s@iﬂ%iﬁi;ﬁb 6f¥aid cRsRgOEvIIOpEY04) Carldifidrbyb isuldring¥mdsi Ng an

expl osive material (606) within a heat-resistant explosive casing (602) 5

conpr i sPrRfe¥eaHpe &row oyerlisating, said sxplopvsomateral d600% MM¥es (104), and thereby
i nsul at png andlacing 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

Q0 U s W R

placing a detonator cap (102) within a detonator well (604) of said heat-resistant
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6 preventing from overheating, said expllwﬁllmm;’ms!u II!|606); and 7 placing
a det onat or, gﬁu&;OZ) within a detonator Jgai z Lesistant
8 expl osi vew€a5| ng (602), said detond?or vvelcl (60'2) suffi #@E%‘“&emved
froman outside surface 9 of said explosive device (101) and said

expl osive casing (602), thereby suitably insulating and 10 preventing from

over heatd Replodivd ¢hsfif (6023 said deftiBatorl Bell (603) Llfficidiig rembweadrath ak bavsidd srface al d
at | east one cooling _appai‘@t us further conpri Zlﬁ@g;at .l east _one 2 cooling
C

envel ope® iof saith pxplesivpslevice fiP1handsaid explgsive easing Heneby, gnitahlydpsmiatiog and
conpri si g, Eﬁn%f}é&ﬁb@&ﬁe ,R_%idchfeoﬂﬁt ‘i’a%:( ):sai d expl osi ve device (101) by:
an exp t

t
4 encasin osive material (606 thi'n a heat resistant explosive
casi ng (532) Thes method of cldimPOssaiddt east prroeooling apparstas frtbursoinprsiegatddasimas ( 104) ,

dth . P ) ) . . ’ | OS]
and et S U WO PSP 00 (BTGRP iRl BEPL 051 Ve
(604) of 3 Sailer kemtof pawididgant efbi@ivp dedta(@01) g1 ng (602), said detonator well
604 fficiently d. f . tsid f 9 of .said '
Govi e (101 Reredog F QeI FHEraLGPMl Y s Reser ot e e aBrgE T2 at | ng
and 10 W&)’f@ﬂ&ihgghid EBHz6e bhed tddling a@b%r@ke@%ahﬁmsx@w (nk@afing #hd 61. The

, in

nmet hod of claim said at | east one cool, appar atus further conprising
at | east 6 gievenyng:Gem oxerheating| Bidexplesive material {BPOsady a casing one of said

cooling gnvel OBFa%in%%%t&i 89 (10§ wihio &diifarc? WRRI66%) oPEé?&’hléﬂtJi‘%(i)séﬁiz d

expl osi ve devi ce ( encasi ng an expl osive nmateria within a

1) by: 4
heat - r esB sqxamivekq@mgé%}/ witsdetnnatop el (609) suffipiently regrovesd faom 48 jonyide swrfase sai d
ver hogt S 1o SefBEBlotye febice U lESalbep o oAl 07 Shefbo D SMER) infihlraD

(102) wio hpreveatingefrom averheating ) sa{dadetbnatof capa(l@2)heat resi stant 8 expl osive

casi ng (602) ,.sai et gnat qr |l (604 ufficiently renoved from an

out si de ﬁé‘c’!’sm@‘%f’}@ﬂ}“ﬁe %éqa%é?n‘a %WW?%@W‘E&&I&E% casi ng
(602), thejoskng envdidpelah drn upiplisihg £ Easmp dne dfQaid cEMRP ehvelbpbs, 0ok et i ng,

sai d detonator ca 2),. AVENDED SHEET ( ARTICLE 19) WO 01/ 202%9 [ Trrrrnd

p 10.&@ I = é
LTTETT B steps; 9f prqviding sadgypesivggisvice UaDbYs2. A nethod for facilitating

control | gd explegski &lpii [ ' )W?fthiﬁ f | i3 ORRE 2
conpri siﬁg theeﬁlg%a%f pr g&i%%p@%eat-rggﬁgﬁﬁggﬁ%gve destisog)e (101)

for sai d5ceompriging said sasingmeof gaid enoling aavelnpen(104) and thareby dpsulatieg@ndosi ve
mat eri al 2( W kDl - | d épﬂlap(%b ﬁe sing (602) 5 conprising
a casi ng%@%ﬂ#%ﬁ%‘&v%pe E%O%?ﬂngr?g]% Hgare yol élﬁti ng and preventing from
6 over hedti ng, plasing acdepinater vap (1) ovithirl a @G ar veelid 604 ) pif axiid heptaesigdanbnat or cap
(102) within a deton wel L (604) of I d_heat -resistant 8 expl osi.ve
Casi hg (B oRE SHrTRph. A cendirel el o sSpPRRLARRYSY B ol g AResiS
out si de gusffsaidexplosive device (101) and said explosive casing (602), thereby suitably insulating and
10 preventing from overheating, said detonator cap (102).

61. The method of claim 52, 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).
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9 of said explosive device (101) and sauwmmuﬂmlﬁglng (602), thereby
sui tabl y woouwke289 ng and 10 prevent 'sng I'nyg, Taisdo/zhsésonat or cap
(102). 1 63. The nmethod of claim 627 conprising the further steps of 2
encasi ng sai d explosive material (606) in a non-heat-resistant explosive
casi ng (602%1; and 3 encasing said non-heat-resistant expl osive casing
(608) hrfd. Samethed frdag rirqlied explasiyp detgnatinn in-3 hot gprroynding guvironment,

heat - r Séoﬁfpﬁﬁhg | mﬁ&ﬁ% : deviee TRIIV RS s&ifl cSudiE 62 :
corrprigi ng "t he %E{teﬁi?%zt ep ?ﬁg—%éﬁtﬂ%‘pﬁvﬁ east r((Igin;e] Ias{yer of “?t | east 2
one heatexplosive detomatiombit:er i al of sai d heat resistant expl osive casing (602)
fromthe heat_jnsulat . LSl 1 i I eat ed:

i 11 cael ot neobP e iShipids PEHR (O BRed reoichal 2A6G0, AR BRS¢

fi ber gbacsnpeisirighy casing icodling enmgdopgl8d)ednd ihbeby imsktifigbrd preventingrifroml it e
coated fibergl.ass;. neoprene 6. ed fiberglass; ceramc cloth; and
knittef g\(erlpeggn@s ‘Qse?‘pi%s‘@%?naﬁaﬁ’éf@é)céﬁéof claim 1, wherein said explosive
devi cevi s subsihciiy 4 adtbiatdri 046 41025 wadhin/£ détenascrivebll B0H)adtIshidheMppeifiadtus. 1 66.
The system of claim2, wherein said ex&éos' v_eq‘%gvi ce ‘ﬁﬁ subst anti al fixed
rel ati PeCXRiosivg asing (QU3Y, saidfleignaier el 4604) spificieqyly remnved Fropran quisigs surfagger ej n

sai d agyofigg] é:@@osiv%%hw (L0M A ﬁ_i@aaﬁfbsmtcaﬁﬁg {609), Radby stitshl§ RAREEnLImal Ce
conprises a furnace region of said hot online heat exchange device. 1 68.
The sy$t preverting|feommpverhegting.csaid deggnatonasp d82)-r ed | ocation within said hot

onl i ne ;heat o V] | SR j on ot her than a furnace
regi on 1o$isgpgdmﬁ‘§§$§{r%gﬁhea rgﬁg%hangé s\??'ce. 1 69. The systemof claim
1, wherein saemtasingysaidexplosiste imacepial (GO6)intanon-heatiresistant expidsiva easingd(608); amdchange

device s proximte the heat of f ur nace. of, id h | ine hea change
dovi 063 170 ey URnereshan mebeng e 608 afy A BRebt et RL DS o1

W t hi n 4s @efeih MithinBaidifeabfesistant expldsivegasinie(@2y i s not proxi mate the heat of

a furnace of said hof .onlj.ne heat exc e deyi ce., AMENDED, SHEET ( ARTI CLE
19) 1174 P41 The meihpd efiolaimG, pomprising 348t P S ppgsfingit eagt o e of ar _

T/ US99/2QabReat ihsﬂﬂting'ﬁ%rﬁy&tsﬁﬂ\lﬁit—&iiﬁhﬂﬂeiploming (602) droai e BeaS ink4tor

| ocation within_ said hot online heat 2 exchange device conprises a furnace
regi on a)fgrtwic_ampgefm i ne heat exchange device. 1 72. The systemof claim

2, whergin sajda@indigRicaed: diRGAUR ahinDed siitd SioltR siliebhe dBtel Siica ciéth;

exchange devi ce conprises a region other than a furnace region of saird hot
onl i ne $dibergiase clotin sijisonteinipregnated fiberginnefabie;: venmisnliteicaatad fiberglass; aeaprengi d
any desjir L on W tihi ai h 3. | eat 2 exchange device is

pr oxi ma e‘:%%ﬁ&eﬂﬁ%g{aggc;fx%h’f’mu@ﬂ%cé&oﬂ;m{stﬁ%}hdﬁ&?“gnI I ne heat exchange device. 1
74. Thel $5stHm syStemlofichai 1, wherein saidsexplbsiva deviessis sebstantialiy fixed relative to saidi d

hot online Peat
2 cooling apparatus.

66. The system of claim 2, wherein said explosive device is substantially fixed relative to said
cooling apparatus.

67. The system of claim |, wherein said any desired location within said hot online heat
exchange device comprises a furnace region 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. .

69. 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.
70. The system of claim 1, wherein said any desired location within said hot online heat

1

2

1

2

1

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

1

2

1

2 exchange device is not proximate the heat of a furnace of said hot online heat exchange device.
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2 exchange device is not proximte the h Hllwmllhlm "I‘ﬁﬁwof said hot online
heat excha {;ﬁ&{ 1 75. The net hod expl osi ve
device is ;W«g an |aIIy fixed relatiw® to 2 said coollng aja}gjséjytog‘g 1 76.
The met hod of claim 34, wherein said explosive device is substantially
fixed relative to 2 said cooling apparatus 1 77. The met hod of cl aim 33,
wherei n $aj1d RiRg% 'o?eﬁmkgcaaeraﬁsxxg &ﬁ ﬁt%ﬁ&%ﬂlm@héiwhange
devi ce conprises”a furnace.region o ot online heat exchange device
1. 78. Thexphangeodevide cemanmss:furmmgm oswcuhqulmmt@@hme deviesa wi t hin

sai d hot [ an a
furnace rgg oﬁ% saloégﬁgﬁﬁbnﬁéli%enqﬁ gﬁf &g%[]gﬁg)e éﬂ\’/n?%ié&)ﬂat%tygﬁé q’%‘?e met hod
of cl ai ne 3Zchaspedwiic @aipdsanyregies dthedthhoe trnae regidwisagldiodotlor heatl | ne heat
2 exchange dgang 5 .S pI‘OXI mate the heat of a furnace of said hot online
heat exc BUTCE: 1 80. The nethod of claim33, wherein said any
desired ﬁ.013@'[Tliny%ﬁfoﬁIa&ﬁdehﬁbanﬂlHiaﬂ?d&&a& lodaroroigtig Saidl @y sifing Beal Ot

proxi mate the heat of a furnace al d hot online heat exchange, device. 1
81. The RevNEPESfeEres m%mat«aﬁlérh@tﬁ 3 Ajrgacs 0y saie 89 oDdne BRAAEXHALERi deRich sai d

hot onli peyf1epfe st@fﬁ(‘cﬁ%ﬁﬂﬁ 2d %Hér@i% sﬁiQ'EH{r iSEed ?ocﬁt&Unﬂ?i@ﬁn Ezﬁg h@trbrﬁ’iim &k d hot

onl i ne heat exch devi ce. nmet hod claim3 wherein said any

desi red Powxghange dwltﬂn!is motsmpﬁm@tﬂmhnat ?fea faenace szsalsi)b@h anlipe hG@‘\PPl@:i@ﬂm iKeses a
ool ce. 3By Tiiedlod HEAAED SALAR Gia ABlob BB LI RERY HEHINNANE |

wi t hi n sai skidaplinhhppasgtiseat 2 exchange device is proximate the heat of a

L4rnace 8176210 BSR40 I e B SR e e 7

exchangezd@xﬁm{mgamfmfsr oxi mate the heat of a furnace of said hot online
heat exchange devi ce, D SHEET, (ARTI CLE 19) 11111111
111111113114 1Theimethad of W%J% Fhorsn s3ist any degixed locatiopwithyp gaid hot ontipg heat

ATENdITEN, SexeAlfEE déVite Ednﬁyré&(alﬁn&@feﬁﬁn%f sad h&%nﬁﬂé’héﬂeﬁhﬁxg%@ﬂé@d to refer

to "non Iigquid™ coolant and cooling neans, and so do not attenpt to claim
the use &f7& Theymethod ebelainx S%W@mmd@ymgwg lopatien withinsaid higt/online heat

comonl y»a th

it or nat ZogSpiitg deABr e gt otat Bk 5 frhld B of @5@?@@‘1”%&&% the

di scl osuBeexcharge debéts.very of cool ant to one or nore explosive devi ces by
any nean u 0 of. _ordi nar kill . enab ose 03|ve
devi ces ﬁ'o‘?%ejrﬁeh '3} @‘g‘?%nﬁow&ﬁ’ W}qaﬂé dSFﬂ@F Torapion ji“flgﬁlfiq‘l f?fmﬁ'ﬁ then ...
det onat ed mhmgeaa-hwis |pckiifEs R heat of aFOMAGIGTIsail 9t Glink ek esdiatgendenice. and

covered within the eo s associated clains."_ Mst, of the renainin
cl ai s a,q,eggﬂ -y gmtgp dvthp@?n said any desired location within said hot online heat J

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

81. The method of claim 34, wherein said any desired location within said hot online heat
exchange device comprises a furnace region of said hot online heat exchange device,

82. The method of claim 34, 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.

83. The method of claim 34, 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.
84. The method of claim 34, 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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cap4t“;re"theessence of the invention aH;“l“l Miu“ﬂ(w!ﬂ !Ibese terms, and to

avoid an wbﬂfrfbi:fér etation that m ght requl ree echuSoresse! ant to
one or nore explosive devices by means obvi ous to soneone of ordinary

skill" to require the use of a preferred enbodlnent "cool i ng envel ope”

that literally conStatensent Explaining, pents ided9€) ns 65, 66 , 75 and
76 specify that the ' expl osi ve. deV| ce is substantl ally fixed relative to
sai d coqidimng 1 2P /B3 i34 are amehdad toseefen to tmon-liuix}S| opokanbanidwodbing meansf r om cl ai ns
1 and 3&d scddadt atréifipt! 1o 6RLA @R sk 0f a tiquid aoslantand coolingoneans ds discloied by ngui sh
clai ms Eompdni§asayRt and bfveitd US pateht 769,631 refereficed innkeintr sdtiongr oups 67

t hr ough sdfgh réport.Nr ough 74, and 77 through 80, and 81 through 84 specify
where within the overall heat exchange device the desl agging takes place,

in  rel afdPRed f phie I, WHBALERIT 60O Bisabshré, Mehe dliveryToftcbelafitts DAE 6r mdfee
f urnace, @e%iceé b8Pfnears DbyibEy @'sBRACSE diioraiaPaKill, thdliappldseat i on
di scl os om@é Jvﬁg?fcp& intt5@feed hﬁd ﬁon—hﬁc fuBl- B\ Hing FaWility an€ kear. .f.rom

[on]
m

thr oughgy £ hoﬁe@rnae SEM A5 b thid iclesureMdeoovbiel witin the i t ed

Fi 9. %;f,% %Bﬁﬁsai B i o ARing (chiths ARBdntARtaré ddsipeedid on can
be. ”EE'WX an@% Lnu ‘fo’asgcfgl 13 Aot o 8 AoicPll W Lhi N the hot
online hee %11 r}&fﬂa raﬁredroieor%@& 10sRRldebiges It 1S
extrenel %T]%eagﬁs F ‘q;]‘gifoml "Y tﬁr& \ﬁg éf?ﬂ:df% Qf'err stricted in
t f b I b d
aﬁtrjn?no ‘é‘ifl“brwf’ envf B‘fe Iﬁ’i%gﬁ’) gog?lﬂexc ger re%l?%lfﬁﬁgm It\rlrreny\/\,hrecﬁstehe

t enper at relst ho Irc : of
the re |TI(9Y SNk Ty = ﬁghg@; d:g&fp; e‘g’g‘aﬁf@qﬁflesthe
remai ni . Uy Tt Q cy and
construg‘ﬂéﬂ eNas ﬂtﬁyé“f’ﬂtﬁ' 1 B?H"'@greg §ﬁé%u h?réén eg rog%/orded
sl i ght | ythe Brigkart eBve non- essent ial limtations, such as the ‘at | east
one person hol ding and npving" e cool e expl ve i.ng
posi ti onFO‘ﬁﬁawﬁF?&“ﬂWén@n‘PM%a 8@&3&‘{%1 %‘ﬁ%{t’{ h% @@eﬁr@g’gg‘aependent
cl ai s 68 SPSEY where withinghe overall evice the deslagging takes

reiatlontothefurnaceregmnandtheheatofthe furnace. The furnace, andhat thereof is

referenced throughout the application disclosure. As regards these claims, it is abundantly

clear from throughout applicant's original disclosure, for example, but not limited to, Fig.

3 and the associated discussion, that applicant's invention can be freely moved to and used

to deslag any desired location within the hot online heat exchange, atanydeszred temperature

region. That is, it is extremely well-established that applicant's invention is not restricted in

terms of where within the heat exchange device 1tmneffecttvelybeusedand in particular that

there is no heat exchanger region within which the temperature is too hot for applicant's

invention to be employed.

All of the remaining amendatory material submitted herewith simply modifies the
remaining claim language so as to maintain proper claims consistency and construction
throughout. Claims 1 and 33 are also amended and reworded slightly so as to remove non-
essential limitations, such as the "at least one person holding and moving” the cooled
explosive into deslagging position, and the aforementioned non-essential matter moved into
dependent claims 65, 66, 75 and 76.




