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I nvention generally relates to a detona- tor as well
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odlment, a detonator comprises a
shell having a closed end against which a base charge is
packed or pressed. In the other end of the shell, an
igniting means, such as a pyrotechnical fuse, a NONEL®
tube or an electric fuse head, is arranged. Between the
igniting means and the base charge, an initiating charge
is arranged, which can be ignited by the igniting means.
The ' combustion of the initiating charge initiates the
detonation of the base charge.

Explosives are roughly divided into primary explo-
sives and secondary explosives. The primary explosives
are characterised in that they are able to develop full
detonation out of being heated when present in small
guantities in a free state i.e. when unconfined. On the
other hand, the secondary explosives need to be confined
and require greater quantities or heavy mechanical impact
to develop detonation. For security reasons, use of pri-
mary exp1051ves 1s -often avoided and the present 1nven-’

“tion only relates to detonators ‘which ‘are free from: pr1-

mary explosives. As examples of secondary explosives men-
tion can be made of PETN (pentaerythritoltetranitrate),
HMX (cyclotetramethylenetetranitramine), RDX (phlegma-
tised hexogen, cyclotrimethylenetrinitramine), TNT (tri-
nitrotoluene), Tetryl (trinitrophenylmethylnitramine) and
mixtures of one or more of these.

m xtures of one or nore of these. WO



There is a quadratic relation between the detonation speed of an expl osive
and the shock wave energy which de- velops at the detonation. In order to
obtain the greatest possible explosive effect, a high detonation speed
nust 5 therehDisgebe provided. This is the case in parti CRCHSEWALEH
detonators Ich are used for detonation of other explosives, since the
detonators generally contain only a small anount of secondary expl osive,
which should thus detonate at the highest possible speed to achieve a

‘'maxi - 10 num expl Qsive .ef fect. .The. det qnati gn_spee an_explosive
I ncreases as the-?%% e'si]’tsy aof‘!uf% g%-lxc IroesF\% °anbé?§§eseglsg hgeg‘é ac‘)ér)l%tr} on speed
of phi egmat i speefleRbgth LRIRPiVe, angrthe, shagkewave engggys which@edensity

1.8 g/ CrTB,d vwheneps A% tiife @&E}b]{liﬁignﬁh]iﬁﬂcfrdé&- t B eolstetisi Tt}lhelil.gEe@éé:éoﬁSWV\lhi ch
corresponds to.__a ti on ck .wav

Det onat ors a&C Fa‘P% %’%lﬁ%lg%- 3’%?%%0%}%?2 g?g&gér%olxgégiﬁgﬁﬁ‘s%gbase char ge
whi ch is Bsuiheyepees kel providedenthis i6f tABoGRSY . 3 PAFLISULRENSR. Even | f
hi gher 20 derdthydesomtasirdsalwhécht éis sl ok Geesndtciam bifeotherpracti ce.

Summry of {RephBuEhLd O'hiHig FHL NabkiEilord! gbhErA NiFNUdrRAihSoh By PT OV de &
25 det onat or iC given a_certaln anmount 8 expl osive. 1n_ the base
charge, yi el @sSARgheTURc PEWEFEORIRG YRR IVE! IR FRoptfobhus ¢

t echni que. Adetpratenat athe bligbest gfosdidlienspaed orp isxchiever e-maxide furt her

i ncr easeggdeqgit ¥xplodiRASErepRrI ge pressed 30 into a detonator, thereby to
provi de an increaséed detona.tion Sg‘ifﬂdfe and t hus, enhanced expl osi ve effect,

of the detonatiofPe T CEAtARDL FRT &P SFP LR YHvETEP8R®Ps®% o provide an
initiating eltbeedensiny ofe the expbosing dncreaisdsi ffhe etopatioy el enent
al | owi ng furispeeai BErSASRFaEEREA NeddyddE (REBRAT 180 £or adaasaceharge pressed
b, e Set 90t Rhyg R CHeLALER BT PR harkad®ud 857541y Beio
' 15 7.6 km/s at the density 1.5 g/cm’, which corresponds to
a reduction of the shock wave energy by almost 30 %.
Detonators according to prior-art technigque are
provided with a base charge which is usually pressed to
a density of about 1.5 - 1.55 g/cm®. Even if higher
T 20 density is desirable, this has not been feasible in

practice.

Summary of the Invention
The main object of the invention is to provide a

25 detonator which, given a ¢certain amount of explosive in
the base charge, yields higher shock wave energy than
allowed by prior-art technique.

A more concrete object of the invention is to pro-
vide further increased density in a base charge pressed

30 into a detonator, thereby to provide an increased detona-
tion speed, and thus enhanced explosive effect, of the
detonation charge.

Another object of the invention is to provide an
initiating element for use in a detonator, said ini-

35 tiating element allowing further increased density to
be imparted to a base charge pressed into the detonator,



.causes a base cha 8e whi ¢

caused to detonate. These objects are achi eved. by neans of a nethod and a
detonator or an initiating elenent according to the ap- 5 pended cl ai ns.
Thus the invention is based on the know edge that a detonator can. exhibit
enhanced exphepisig ef fect given a certain amount of expl pei/sEnoirs?é he base
charge if in- creased density has been inparted to this base charge 10
substantially at the nonent of detonation. If the base charge is
conpressed to such a degree that at |easB sone part thereof attains a
substantially II| t .before during,. the detonation, a
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partially, att a I e r 0 anot her
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are used to hESFERAT AMUGE ?:Fo?f‘%i'rﬁfltvﬁ EB i se,chapge| it ficked, or
unconfined, secoeasrd/ densibyihas \Wesse impargsd it tthis base crleaged, whi ch
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det onate. AccofdHiFF 45 fé’f“pﬁﬁ%’f% mggﬁt o?eqrﬁg n?T’ Oﬂen% s\é’f“ﬁl tiating
el ement is propedtedheneofsattains cPe atemtxailmmﬁalkmmr%ed base

charge whi ch igusiiidedoged bAdtderimdst enat tdmatdehonat sigelribagenpi tiating
el enent accord| ’EC%(?t Qggag%_{e‘p& e%fec%oggr SESL FagCONPr essi on neans which is
co

arranged to be-" st’i on gases, .whi ch devel op in the com WO
01/ 18482 p@#/SECEyGEG?GdIEg o one aspect of the invention, use is
made of the pressure which arises in the combustion of

an initiating charge to further increase the density of

an already compressed base charge and to maintain the
high density until the base charge is caused to detonate,

20 resuiting in an increased detonation speed and thus en-.

| hanced explosive effect. Preferably, such high density of
the base charge is provided that the latter, at least
partially, attains a substantially crystalline state.

According to another aspect of the invention, the

25 combustion gases from an initiating charge are used to
heat until ignition and to compress .a loosely packed, or
unconfined, secondary explosive whose energy is thus in-
creased} which finally results in detonation of this sec-
ondary explosive which thus causes a base charge which is

30 compressed to increased density to detonate.

- According to yet another aspect of the invention, an
initiating element is provided for use in a detonator to
cause a compressed base charge which is arranged in the
detonator to detonate.

35 The initiating element accordlng to the invention
comprises a compression means which is arranged to be
acted upon by combustion gases, which develop in the com-

name-
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bustion of an initiating charge, in order to further com press the base
charge. According to the invention, an initiating element is also

provi ded, which allows hot conbustion gases fromthe 5 conmbustion of the
initiati ngwﬁgf){ggz to passinto a cham ber which®i’s arran8CH/SEW/E676

initiati ng el ement and which is adjacent to a base charge arranged outside
the initi- ating elenent. In the chanber, a | oosely pressed or un- confined
secondary explosive is preferably arranéed 10 which is intended to be

heated unti| hghl{d:Obehnl I e LN £l Ra£QUDUBL I MIAARES FubbidLlipral d base

e invention also relates to an

charge is n ton
initiating eIEﬁT‘-ﬁ% ‘S{ﬁni@ﬁeug Bar9%re above- menti oned conbustion gases to heat
15 and conpress t feedoadsdelytpriass daventdouaran exgitdetiugt elerarse ishe sane

to detonate, 3156 f}frmwa%dtlnﬁlﬁ élh%vﬁompé&mlmgagwﬁﬁom gHexposed to
a force, whlch %eﬁfromt burnhﬁ% tlatln hargei_mnv\ﬁ?lchforce
further i n%re‘é?; B b‘?“t -1pgs §1 ‘?ic}e pgtssz 8a t< part of
t he base charger aitheQMHﬁQaareI;Mazm thiealihit tatdnaleliementt and whichf er abl vy,
\tAﬂe Iogf‘ely Pi8Ss®fhc esﬁceadaryaﬁpAm&g\ée?tﬁan@éfc]g Qmimaeatﬁg uﬁtatll It %nition
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manuf act ur i ngcran%m@ W@ﬁary@%HWW&USECP’F#%Wa?@rW3?ﬂ{ he aid of an
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devel ops in tDg. OIS RBAP]oh Faddy, | LALEDBy A BaskS cHapge L4y furt her

conpress the base rge ore tion thereo cording to a
preferred enbd#dkhf useret? d@kPa%on, the initiating el enent conprises a
secondary ex- pl osthee infrenhion aa]rsrcartg&dtés tause itditdraingneldmenite base

charge in a dg *Pmtﬂes 3Re! Qb@vé’-alﬁédht&‘éhéﬁ' xorasﬁarane@asepo% Yy Of an

initi- ati ng el ement accor n the 1 nventl o e seconda expl osi ve
of the intti afPAFIRIRSH © Eﬁug%%s‘?}éﬁ SFEEFBTH %?cc?ﬂga(ﬁ’/ fﬁgﬁs’?{% /*8E00/ 01676
cause the same to detonate, at the same time as the com-
pressed base charge is exposed to a force, which origi-
nates from the burning initiating charge, which force
further increases the density of the base charge, at
z 20 least some part of the base charge attaining a substan-
tially crystalline state. Preferably, the loosely pressed
secondary explosive is already heated until ignition when
the compression thereof begins to take effect.

According to the invention, a base charge in the

25 detonator, which is compressed when manufacturing a deto-
nator, is thus caused to detonate with the aid of an ini-
tiating charge by means of a method in which the pressure
which develops in the combustion of the initiating charge
is used to further compress the base charge before the

30 detonation thereof.

According to a preferred embodiment of the inven-
tion, the initiating element comprises a secondary ex-
plosive which is arranged to cause detonation of the base
charge in a detonator.

35 In a particularly preferred embodiment of an initi-
ating element according to the invention, the secondary
explosive of the initiating element causes detonation of



5 the base charge by said secondary expl osive being heated wuntil ignition
and conpressed by neans of conbustion gases which develop in the
conmbustion of an initiating charge arranged in the initiating elenment.. 5
One enbodi wrpgys8is2a. detonator according to the in- venti CTVRENUIGTS

conprise an Initiating elenent having a chanber which is connected.w th a

base charge, said cham ber containing a conparatively | oosely pressed or
uncon- fined secondary expl osive. During an initiation phase, 10 i.e. in

the conbust i opuaf 130 Qldid 1YIs5HET SbooridASy ¥Rb IR bga'hﬁ Rbarder s

reduced, resultlrjg LN ajlores- sure rise: g sai d ch er. Al .the same tine,
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expl osive in vestébanmy thms Sewpriee [Fendadtiating gFmendnhaving & essure,
and thus the engmB¥r whitH i® eBanbeted withCheBassl ctarigeqt shild sclepl osi ve

fi- nally attains onat i on, . | to
detonate. In ﬁgf 88‘5%%1 elr%_;o% ﬁ%ﬁéfg{lﬁéqgr 2§§§?§f¥f%§s:e§ ggia,ggg chanber
i s provided bfiaegoseeondanyr expleaivehi ONIiBg 2R UL IRFiPRePIAFR4 at i ng
charge pusbi ng.a.pNathe ctimbuseiaebPisi dnit davindezhashetheso that the
volume theref,|,Sar u%q afl % t . Lk MBSiSic0fint REprdiSston is
greater than %f%gaﬁ’mggn, ?nﬁ%@%g%han f.dggirﬁf 30 The (?ioan tglrmof t he
above- nent i on&YTENERBR 1} SaifcFhambeny Mt ERg 83NG (1S, KRG FOTRYS -
detonation di adeheof ofhe timdténpingiclargehcehses funtdededorpressisitaced in
the.cham ber o¢ThRe Chidd (Mardiet FRAEE Uhudi 28BAL SIS fPIsuBERNE PEL - _
erythritol tetranl.trﬁﬁé is, fop instance about l.mm. 35 Ryrthersore, it
has been #3un§*¥RL? £ |9%FnGthiBPST NETY KEMBEF=7Tq S 4R T8R B on) i s
advant ageous| gigneaf efhd lbase rharge is provided by the burning gases '

in the initiating charge passing into said chamber,

whereby the explosive in this chamber is heated until

ignition. When the explosive in the chamber has been

20 heated until ignition, the pressure, and thus the energy,
in the chamber is increased so that this explosive fi-

nally attains. detonation, whereby the base charge is

caused to detonate. . _
In preferred embodiments, the pressure rise in said
25 chamber is provided by a positive pressure which is
caused by the initiating charge pushing a movably ar-
ranged pistdn into the chamber, so that the volume
thereof is reduced. Preferably, the thickness of the
piston is greater than 0.15 mm and smaller than 1.0 mm.
30 The diameter of the above-mentioned chamber is pref-
erably greater than the critical detonation diameter of
the explosive which is intended to be placed in the cham-
ber. The critical detonation diameter for PETN (penta-
erythritoltetranitrate) is, for instance, about 1 mm.
35 Furthermore, it has been found that the length of the
chamber (its axial extension) is advantageously greater



WO 01/ 18482 PCT/ SE00/ 01676 6 than its dianmeter, but smaller than about ten
tinmes its dianeter. Mreover, in preferred enbodi nents use is made of a
sui tably piston-shaped conpression nmeans to provide said 5 further

conpr essi %E{n e base chatge, the above-nen tioned chapbrsEdweieng ar r anged
‘as a preferably axial duct in the conpression neans. It has been found
that the dianmeter of the conpression neans is advantageously at least 1.1
times greater than the dianeter of suchéa duct. 10 More preferably, it is

‘at least 1.5 tines _greater._ and, nost ef er.abl y.about two. tines greater
than the di arfet® lt%f gf‘ﬁ@erd‘fft’t .bufhgmﬁgig i1 i o;ﬁeﬁ\ll\%o‘@%s fuf act ure of
ini- tiating dlamesers having a total length of 9-10 nm which 15 is

conparabl e with t MrebiER| Vi HleFeir¥ed COabEE nehtdei8e N9 Ahifded@F0Rdi Ng t O

prior-art techni Ln_waich the |en of t 0 f. prijmar
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acconpanyi ng lyé%?hégwp#ﬁséﬂﬁéﬁ%%gsFig#oga%éﬁ%%gﬁggg I%ﬁ% ows a

cross- sect i orfAmeter et bt FOURTESEAPRGTEING He iBAYERERIPOUFH Y 2t
schemati cal | yledsmna .4 elimes-guesitiean thinathelaliznmiter afceuch rgg duett. he

| nventi Omodugh&% hereRhbif; {d A% BRA$EaSNG 3D Hrds azgaé&,ﬁ% ical l'y show
vari ous enbodi nent's qf ?gfl ilating el epents accordlggﬂto the 1 nvention. |t
is to be not SPThATESEFERLY ARG FyRs THEST FSaRET & e £ aMateLr

appear ance orof et idwati.-n the Figures are provided with the sane reference

nunerals. 35 WO 0&EﬁBﬂgaséﬁfvfﬂaygkgéﬁ75118%5 manufacture of ini-

tiating elements having a total length of 9-10 mm, which

15 is comparable with the primary explosive charge in deto-
nators according to prior-art technique, in which the
length of the column of primary explosive in the initi-
ating charge is typically about 6-7 mm.

e 20 Brief Degcription of the Drawings

The various features and functions of the invention
will be apparent from the description below of a number
of preferred embodiments. In the description, reference
is made to the accompanying drawings, in which

25 Fig. 1 schematically shows a cross-section of a
detonator according to the invention,

Fig. 2 schematically shows a cross-section of a
detonator according to the invention during the initia-
tion phase and

30 Figs 3-9 schematically show various embodiments of
initiating elements according to the invention.

It is to be noted that parts or portions having the
same or a similar appearance or function in the Figures
are provided with the same reference numerals.

35



Description of Preferred Enbodi ments Wth reference to Fig. 1, a preferred

enbodi rent of a detonator according to the invention will now be de-
scribed in nDre detail. According to this. enmbodinment of. 5 the invention,
a detonato. ses a shell 1 which has an open end amd¢TSEIE®d end,

t he outer |ane er of the shell being about ,6.5 mm A base charge 2 of a’
secondary explosive is pressed against the closed end of the shell (to a
density of -about 1 5- 1.55 g/cnB)and at T he open 10 end of the shell an

i gniting meang 3. 1 3£ 3282 N ANE ol 110 , I's arranged by neans of a'
seal 4. Insid ase charge_2, an initiating
element 5 is arr an‘@’e‘é‘ WeEeReRFaN=d d1ig-an | grﬁ”fefq?g'-‘ﬁeﬁpﬁf“ged”f‘?"éﬁanhe

NONEL(r). tuba detondtox Ia@&erdhﬂggﬁo ZHeO inveseidd wddflonawi ba ddier eof .

Th tiat I f
fhe. ;\Ig\IE'L?r;“gugkﬁgmn 'm%r%gaggﬁi %h@ﬂé't?@nhl%n%mgf:dﬁrén@% aci ng

acl a At the end
of the inPti&PPnifERReY 5 ¢ 3E?W%€°N®‘§IE%T?) t 233 ghg‘gbérﬁsng 6 is
made. In the anitpetiergl endnmentlésedidingsebhe toutss dilaﬁlebpen@ﬁg:l'& a

Py OtTﬁch”' Ca't sﬁﬁf‘i 9871% %bahﬁaagedrturhn Ase&gesch.e&gér Z?O%GSOEQééﬂ/d et ]gsi ve

e pyrotechnical c e se D r forman
initiating cﬁ&?b@lﬁé’spygﬁfﬁﬁﬂrﬁ%adlns gg %sedﬁe gdtf’ﬁg%)e:lg de- tail
bel ow. The sedbadardersiglyooifvabaer il Sarr éngédgésm & andcthtthey opsni niti at or
whi ch conpgi sesigaof ivrd shed1aasereiiding meahs 37 aﬂﬂt&.:r.SFGSQQCéI vely. One

end face of t S |ston eg b e 2 and-

can thereforggﬁ%}f% é e aﬁransréés pi sag her azlrgl bg?‘ﬁéﬁgf‘é erred to
as static. |tshel}, 1hcm?é\¢€ﬁntb’é°lﬁﬁi’é¥§ﬁ§6dcwil%% PReiBitirEing ston 7 .in
MoSt cases Wi khei@ve = ishakrranged vinich 8ransferts srheéghdstnghtmmeasduring t he

initiation phasg. . enﬂa@ &P i:3baN3 togikfe{e@ars@l cﬁarfgélcb' Albadyet 11 is

formed, which ex ong the centr di nal axi pf the static

pi ston 7 &hd rietaeaw &ERETEAL c ot AMAEHatENG TiPmeRt d6nBrEL Y hase char ge
2 and at the eybhendeiwhl,| bneted ins @ndsyabtimarulen JONELEC sullep? sargh 8.

Since the segpudpiet WhaBrEeing MR ARSI EREAN 2 MAke chBadnd her @hE11

initiating element S facing the NONEL® tube 3, an opening
6 is made. In the initiating element 5, adjacent to said

20 opening 6, a pyrotechnical charge 9 is arranged in series
with a secondary explosivé 10. The pyrotechnical charge
and.the secondary explosive together form an initiating
dharge. The pyrotechnical charge is described in more de-
tail below. The secondary explosive 10 is arranged adja~

25 cent to an initiator which comprises a first and a second
piston, 7 and 8, respectively. One end face of the first
piston 7 rests on the compressed base charge 2 and can
therefore hardly move, this first piston therefore being
referred to as static. It will, however, be understood

30 that the static piston 7 in most cases will move a short
distance § towards the base charge during the initiation
phase. In this piston 7, a central cylindrical duct 11 is
formed, which extends along the central longitudinal axis
of the static piston 7 and is at one end in connection

35 with the compressed base charge 2 and at the other end
limited by a movably arranged second piston 8. Since the
second piston 8 can move considerably more than the



WO 01/18482 PCT/ SEQCOQ' 01676 8 first, static piston, this piston 8 is called
a dynam c piston. The duct 11 contains a secondary explosive 12, which in
this case is PETN (pentaerythritoltetranitrate), HW

(.cycl ot et rypRiAgdsenet etr ani tram ne), RDX (phl egni -5 ti seddsEoye676
cyclotrinethylenetrinitramine) or a mx- ture of one or nore of these
secondary explosives in an unconfined or |oosely pressed state (having a
density of about 0.8 - 1.4 g/cnB). The &uct 11 t hus contains some anount

of air (or pogsibky §9§€1@?§.§toﬂastm%t SHafton 30 §5&¥ﬂ&<§h6%§h2f..gt has an

outer dianeter . a [ engt of the
detonator ha®*% RBI'ITIFT‘n%slé gpn % SECRRABRY PRRLABiYend2ef the
cylindrical i whichtingtleleneme hasPETN o(gentagrgnbt btoltdtmimattrabep, m and a

wal |t hi cknesgmsf <apel$t&1ﬂam Igﬁeéécfa)ﬂlt'i‘ifnhﬁ@lf ﬁi;@tdp@,lg on arranged

in the ini N 5 n as.an_out | amet er ut 5.1 mmand a
| engt h of bo%lt-L gdnﬁ% xﬂ%eé"dnglﬁﬁfb‘ﬂe%mérﬁﬁ“f’ﬁ%m%ﬁ atdc 2pPd¥on is al so
subst anti al | yteyei afr e ommbrikast athiésmetesondarnbexpl@ivesatd anl engt h of

about 5 nMm Thﬁcoﬁ@lhé&tdﬁﬂﬂdaﬁeﬁy sé&“#iahés(ﬁa§iﬁ§'é3d%h§5ng geth an
outer di arret gh S a ut 13 ggée etr than the dia ter of the
duct whi ch |s Sred T n t]h &/ sFi e BHF’ St GH R COPRBLNE oS t ut es about

35 % of the tamguneresxaigeclon peopaibk apmef othersgas imixsiugedn. In this
case, theidy 25 namieymicione8ohator Hdd alineatenf aahiteOcf Fyape @

di aneter whic u Y e S [ er e duct. The
total length cgﬁ13 % [g&ﬁk?éltﬁl 35,8%1; éé’?%}ﬁj |121%a% %91 rr% W?ﬁn? ?’érence to
Fig. 2, a proE‘E@s o‘f’alr fRiEREEF CBRReUWeCoRaMBr 228 ddiedicaging efie invention
wi || now be dehascyli:mi;hdéhennamatgmg iel@meAPUh&S 415 Ribelt ddakyrdbe i g-

niti ng means NQM:I t €, echm al
clhalrgg 9 %3 g;#jﬁé&@a% '?-;etrﬂm\/\/rgi|n§aé eﬁsg:élon- géé)of 613tI @e 1@4 }f n| ted
t

with a sh T e s§§tF‘FoﬂlSEﬂ’f’e arERpEsHi b’h ‘Eﬁe tJWétF-ﬁH-Tl%t i ng charge
creates a hi ghepert sha=e agc buhgr odianetey ofoabout 8.d &m &ha atatic

length of about 5 mm. The duct which is made in the
static piston is also substantially cylindrical and has

a diameter of about 3 mm and a length of about 5 mm. The
. 20 initiating element thus has a static piston with an outer
diameter which is about 1.7 times greater than the diame-
ter of the duct which: is formed in the static piston. The
duct thus constitutes about 35 % of the total cross-sec-

tional area of the static piston. In this case, the dy-
25 namic piston 8 has a thickness of about 0.4 mm and a
diameter which substantially corresponds to the diameter
of the duct. The total length of the initiating element
is about 10 mm.
With reference to Fig. 2, a process of ignition of
30 a detonator according to the invention will now be de-
scribed. When an igniting impulse is emitted by the ig-
niting means 3, which in this case is a NONEL® tube, the
pyrotechnial charge 9 is ignited, after which the secon-
dary explosive 10 is ignited with a short induction pe-
35 riod. The combustion of the initiating charge creates a
high pressure acting on the pistons 7 and 8. The static
piston 7 then exerts a heavy pressure on the base charge



‘static piston, O%uftcHeapEafsvety £YPPEEET

piston 7 then exerts a heavy pressure on the base charge WO 01/ 18482
PCT/ SEO0/ 01676 9 .2, said base charge attaining a substantially
crystalline or at least a very conpressed state with high density at
| east adj ageydneszt he piston. The so-called static pistorPCRGRO0KHen have .
noved a short distance 8 towards the base 5 charge, even if it remains
essentially static. The con- struction of the initiator is such that the
conmbustion gases of the initiating char8e penetrate into the duct 11 past
the dynam c pigtq; ubid QgL i - QPR aheiat Iyt ihei ng
heated to igni?'l %I%Tﬁég%i él%%f\&% #é:ta?g;gigised i r?tt%lghgyd&?{%%%tlé?gt he
gtake Wwith,high densiity abn i ¢
piston 8 is pleasmntaddacedne to the pisbonadtheso-chdled| static phetoduct
and/or its NMasg;1l -then hive FdddPa ShOPt @VEIURRS S towaitidlltheaBable
conbustion gases and therefore the explo 15 si 1.% n_t duct 11 is
heated to i%ni?k%’??edl PY&Byhett leP%ee?)?%‘%ts)lf\rllgyi if ?hécd' ® §88°ri sen
appreci abl y. Téeruahiengefi the Hinihiatornis esuads thatt fhet eomisrione and t he
pressure in t heagliCiofl ihkNChEERA ing ehubed pdinteategynb@sthaldugtned a

[ I h d . | QS| |
Substant a1y P MEaACRINS WAt B, Lorfleind 18 BHE oS AAERTY |\

t he secondary imxgiieosugt peingdwatedprasiitiar-t fhe BISEEHS dScritical |
ener gy subss anpiedded ahtbhehsal-d ilieof Nthidiestatticr pidtan, whHiich i gnition
process yields a | i t O at in0Q, e ; ates to
t he base char g%&éfs\cl)mqgc%a‘éﬁégé‘%/%é ?‘Pssghggd%%?rgﬁplr%és?gﬁ cﬁ%ﬂ%ﬁ% é'? Etag a very

rapi d deto- na¥iimh BFE¥eREed. 1M HPoFEinktn AFIPEGNFR? PR IDOEsEREI | ows the
base charge tdudie and/arsitsteads,alil.g. ciystialdntie, sfrom, miviemg a80 have very

hi gh. density,  af; siie ,80PRO corffuA8bANGhs& ardy thek-BEbFO k1 Sutbliagbl e nass
and size of the,‘Pl stons dc? . selecting s |table.g|.men ons, of _the duct
11 and suit@abl ¥ ‘?jéﬁsﬂf‘ygg? "?‘/ﬁet éﬁ‘pllﬁs#‘e%% TS FIRIERCY Ieela%,y ©det ona-
ti on havi ng théors ¢hespreeserelin ¢beoduct dmssrdsgncapprreciably. The
energy in the duct increases as the temperature and the
pressure in the duct 11 increase, and when the energy has
attained a certain value the secondary explosive 12 in

20 the duct 11 detonates substantially instantaneously in . -
the entire duct, owing to the fact that the secondary
explosive is loosely pressed and thus attains a critical
energy substantially at the same time in the entire duct.

This ignition process yields a comparatively rapid deto-

25 nation, which propagates to the base charge 2 which due.
to its hard compression is subject to a very rapid deto-
nation process. _ .

The above-mentioned ignition process allows the base
charge to be in a substantially crystalline state, i.e.

30 have véry high. density, at the moment of detonation. By
selecting a suitable mass and size of the pistons and by
selecting suitable dimensions of the duct 11 and suitable
density of the explosive 12 arranged therein, a detona-
tion having the highest possible detonation speed can be

'35 ensured, for every given explosive, in the base charge of
the detonator.



35 ensured, for every given explosive, in the base charge of the
detonator. 111111 A WD 01118482 PCT/ SEOQ 01676 10 The one skilled in the
art will find these suitable selections by tests and trial explosions in
conventi ongh mARger . It goes without saying that even iPCFIS§e0AL6%nd 2 5
show a detonator In which the igniting neans 3 is a NONEL(r) tube, other

I gniting neans, such as an electric fuse head, nay al so be used. Figs 3-9
show exanpl es of various enbodi ments of10initiating el enents 5 according to

the Tnventton. Thewtdo6askipply the chll Lhalin ol i9PRhss8 CaLARITIC of

prac- tically any nateria qﬂdgh use I's prefe a strong
materi al , sucﬁe%l%c%‘t%{?l byhEesES riad . exp ?F’é’nssthoﬁanﬁ“é’PH?’%ﬂl t he

wal I's of the wmamheng. can be thin, thereby allowing the initiator to have a

di ameter which 15.aljpgt wggﬁ@&ts dhAn neﬁgt dé@g;ptlefr Fabst Deasdel | 1 and thus
al so the dianeter of_ "the base, ch 61}]1%% ere%%/ a _cont Sresm ng effect is
provi ded atr oS8°%W 3 defongher it ¥ EPGSITREAND MRS P 48P of the base

charge 2 duriNQNEL® tubs ! icxhiernighiising 2@anke pushors systedectrig, 13- 18. of

the initiating,gd GiedlENmalfBR169BY iega plurality of pistons or may
initially even b

for However,, during the ipiti tlon phase,
there is or arise lr;eg gﬁ%‘ﬁee’ﬁ“ﬁlle ST eﬂgoﬁép'gﬁg
conpr essi on i hnihleam edhmeges aﬁ1ch<:§1°rd259| tasthoyrigvepsiane 'Fill%t on whi ch

ﬂsulres thhe cear@{@mﬁfomh@;] mwﬂa&ﬂ@s@némeaﬁge? P ILes made13£ i prddie chanber
n the S er i sfon 0 n

| mpor t ant tha?l &8 nam‘irctm ge?o%i sh‘-’ﬁ:l)ﬁ%li‘l%ﬁ1 e alr‘Jé{BE%f%§a%ly lh;d?mlﬁ during
the initiatiof %‘FP&?}ES (“@tgrlB} NEEES a5t Sﬁee%heblﬁ?%’s%lﬂrebFﬁéﬁTthb@nbust i on

of the initiakthgng aAedahlWhthé whllamot phéteasidy camebenerinpvabl e in the
duct of the Skﬁéfﬁb&aeaitl%%gé {%ﬁ?i@kok“té%@%%%m%k'wﬂféﬂ from case

to case; |t has
almost equals the 1nner diameter of the shell 1 and thus

also the diameter of the base charge 2, whereby a com-

pressing effect is provided across a large part of the

cross-sectional surface of the base charge 2 during the
initiation phase.

z 20 The piston system 7, 8, 13-18 of the initiating ele-
ment may comprise a plurality of pistons or may initially
even be formed as a unit. However, during the initiation
phase, there is or arises at least one static piston
which increases the compression in the base charge and at

25 least one dynamic piston which ensures the compression of
the loosely packed explosive 12 in the chamber 11. In the
cases where the piston system is formed as a unit, it is
important that a dynamic piston should be separated from
the unit during the initiation phase (e.g. by means of

30 the pressure from the combustion of the initiating
charge) which dynamic piston thus becomes movable in the
duct of the static piston. The material in the pistons
will vary from case to case; it has, however, been found
that the material advantageously has a modulus of elas-

35 ticity which is substantially the same as or greater than
the modulus of elasticity of the compressed base charge.



that the material advantageously has a nodulus of elas 35 ticity which is
substantially the sane as or greater than the nodulus of elasticity of the
conpressed base charge. WO 01/18482 PCT/ SE00/01.676 11 In sone preferred
enbodi NeNtSe o {idgsstatic piston 7 has an outer shape whi BOT/SENQH € What

coni cal , the narrow end facing the initiating charge, and therefore it
easily cones off the casing of the.initiating elenent during the 5
initiation phase, for instance, by the ¥asing of the ini tiating el ement

expanding slightly indgc é?{fe@r@%ﬁgﬂ\ﬁodﬁﬁen ° cBAMBLL @ pibekanycal shape

makes it easier to press I'ston nto t S|n of the
initiating S °uA§rs§’6¥P%1§”1”cll‘F§‘ éFa‘P‘P’Ee"H}astt GR”Fga}el%é@I’F’Pﬂm 10 the
inner wal | of eidiefafisignghef initeidtiingi aharge cleaenherefiore iix masdlpl a
greater amunf,Qlg tJ& RhESShithg ¥ Ehet Qm@ﬁrm@ssl&mén@amﬂaaws In Fig.

3, the sane kin Initrating %i%enent 1s

S
det onat or -'sho%/ﬁhl‘?lr?tpl% phase,, fory J‘PﬁFE‘nE%sebY tt}g'g &9ﬁéﬂ$c %"S}eor’rné and the
static pistontiating sdpacat cexprntdingThdightilys vedeti bhe apresmimgyndhi ¢ pi s-

ton, which in éfuaﬁneC%aﬂe' Sa%crrﬁléaqr shaﬁesamétsaattl ahbYer G¥RrRERNt ATy tO
t he cross- sectlon of t he stati.c piston. The

t he
duct 11 has 4 lb'?aﬁﬁ?(té‘l’: ?635‘?“3 rﬁﬂtgngﬁﬁ T’%?f(ﬂ% °(§f @gen‘?ﬁu%aet Bt er dianmeter
of - the statielguesttonA® peombitthe Btethepiptem ds rabteased fFom aneter of

~the dynamj¢ pisd Oihrda( a«aﬂltbﬂ&rﬁ *QsahguUbL lthe mu&eswﬁ@aémmewnan t he

di anmeter of the duct shous an, i hat

conprises 25*F%wo Bt C OEaag%ﬁlesatf§ %ﬁ \Ah%tgzla’% 9855 % hows. an |n|t|-
ating el enentcompugsscithen %?sqftﬁifg@ystem i nst ead has two dynam c pistons
8, 15. Fig. 6 shown #igin3}idtd ramel Rindtod riniktiabihdeelpEnentt da system

initially Conﬁagv%)ns %‘th tBal éeg in@n F%ﬁﬁ&%égle shobn! i‘htﬂ'ﬁ i qn phase, the

pressure cause e CO UStIOI’] (0]

elnll%gcarewllresultln
‘the separk i obhbd caéfepoFP‘Fo‘F\Y‘l%mfcr gietAR §And RabtT (RIS 7 '
constitute taee dyeymriatepusios., The conésrsedtion bif the dynemiiccppsst on

ton, which in this case is circular, is substantially
complementary to the cross-section of the duct 11 which
is made in the static piston. The duct 11 has a diametex
20 of 3 mm and a length of 5 mm. The outer diameter of the
static piston 7 is about 1.7 times greater than the di-
ameter of the dynamic piston 8 (and thus also about 1.7
times greater than the diameter of the duct 11).
Fig. 4 shows an initiating element which comprises
25 two static pistons 13, 14, whereas Fig. 5 shows an initi-
ating element in which the piston system instead has two
dynamic pistons 8, 15.
Fig. 6 shows an initiating element in which the pis-
ton system initially consists of a umit 7, 16. During the
30 initiation phase, the pressure caused by the combustion
- of the initiating charge will result in the separation of
a portion 16 from the unit, which portion will constitute
the dynamic piston, in conformity with the dynamic piston
8 shown in Fig. 3. _
35 The invention also comprises other arrangements of
piston systems. Fig. 7, for instance, shows an initiating
element with an initiator which consists of two parts,

N



8 shown in Fig. 3. 35 The invention also conprises other arrangenents of
pi ston systens. Fig. 7, for instance, shows an initiating elenment with an
initiator which consists of two parts, I11111[:f WO 01/ 18482 PCT/ SE00/ 01676
12 one partwgﬁ a static piston in conformty w:th the perSEMIEESt ON 7
shown in Fi'g and the other part having the formof a disc 17 which is
arranged in front of the static piston 7 and thus covers the duct 11 of
the static 5 piston. In conforrn'ty with that stated above, part of the
disc 17 will be se arabﬁgd duri the i.nitiation 1l;ase and . {1“ ction as a
dynami ¢ pi st on®® ang 80? %"t c?&ﬁ&?ﬁ l?l% Tty WAFR FBE ¢ he piston
syst em whi ch i §t¥b1Q:(IN§tI°n ffushowvheirdyWigni 8 pndttde qtrhee?cs»emalnmng th the

enmbodi 10 nent ﬁhéleﬁ@fnh erd awidli Be T £F aiERE%E iBOaFt@sgdd aiif f}onr:esﬁw or
rupture lines 1 LOBY pﬁ'nSt%r I0\9| QS&' hﬂ*é Q%v% Saéh(%:ndd@acﬂ] 0tf_hgh ar'_ta_t ion is

meant to take p ace. exe
di mensi ons ®f BafECRe- Irt@§§é§r@%t¥ Uity éhPFnEEa%ﬁQe aé?ﬂ"@ot Eér6n4>§/ trher

illTustra 15 tigesuIpasiad. bensépatated duatingotiee eimitiintdonopHasg 4rfd t he

i nvention, t heﬁgﬂwf&ésagsfoaxa&nw@étoﬂesw Lheutd Va]%%%&ggﬁ e@g‘-ﬂ% rensi oned

in relation to at1 ng el ement & om t hat
shown in the Figuref the park gn the ﬁ@taﬁoﬁﬁ%‘ie‘ér?ﬁﬁcﬁhrréﬁt EpscapRfidT of an
initiating el etet¢ tiecaythamjct pisten,i nrneatcondatcee tWiith thasembddis- St ati

part of thg, pi §LRAs sa/égc%%%atnmﬁsr&fereh\ee ebsw%; dAdg,t hecsgqum; out er

di aneter and the sanme di % t ween these prston parts,
a 25 disc is aPFahRd4S &H‘Fﬁ/ﬁl LA PHITARTEVDH %‘Fo’rf*l?esé'ﬁgasré’?e"&‘%‘ﬂ‘ t he
above- descri betheesemaratidonngst heantnittd &ekenplatmsdlhikhgsi rkemplior can be

arranged enti rehydlmlpi@tlae Iﬁaﬁiél.g &of th@edirﬂéﬁé?&ﬂé‘%fehﬁﬁﬁni-e5 (such as

h Fi 6 7 | t
(be. ol AﬂpethgaFﬁ%ﬁ & Bt L iR eartg SgJ83L8 Sl sl 51 uQMu. oSt O

tive purposes. In real 1n1t1at1ng elements according to
the invention, these recesses or rupture lines will, of
course, be dimensioned in relation to the rest of the
initiating element which differs from that shown in the
Figure.

20 In Fig. 9, yet another embodiment is shown of an
initiating element according to the invention. In this
case, the static part of the piston system consists of
two pistons having the same outer diameter and the same
diameter of the duct 11. Between these piston parts, a

25 disc is arranged from which a dynamic piston is sepa-
rated in the above-described manner during the initiation
phase.

The initiator can be arranged entirely inside the
casing of the initiating element § (such as shown in Figs

30 3-6), partly inside the casing (Fig. 7) or only rest on
(be clamped against) the casing (Figs 8, 9).

Preferably, the duct 11 and thus the dynamic piston
-8 are circular in cross-section, but the invention is not
limited to any particular geometry of the duct. The se-

35 lection of the geometric design in a certain case is a
matter of convenience which is decided by the one skilled



Preferably, the duct 11 and thus the dynamc piston 8 are circular in
cross-section, but the invention is not |imted to any particular geonetry
of the duct. The se 35 | ection of the geonetric design in a certain case is
a matter ¢lodgiagseni ence which is decided by the one ski ldcIbEdNd167% 18482
PCT/ SEO0/ 01676 13 in the art and nmay be freely selected within the scope
of the invention and the inventive idea. DescrilDtion of the Initiatinct
Charge 5. Preferably, the pyrotechnical18harge 9 of the initi- ating.

charge has a hyrmdo, el LGl i i han. 5 .t s re preferably ’
hi gher than 10 n?xlé an%?%ogt Wg*,e% %éa;%?;g%%%ﬁgerdt 1%“"2"0%5? e Yr ansi ti on
from def | agr atP¢i HAVeR-ig8: 8Rd: t% inyepkdvenideati ng el enent shoul d not 10
take nore than about 0.5 ns, and therefore the burning speed of the

pyrot echni cal pea¥ g% i8S beNPhe P, £10Q+h A% chilyod N€ Sane tine it is highly
desirable that t ggﬁseffﬁc;__n i\ry expl O0SI Ve FIYRE i niti ati ng charge should
exhibit a 3ub- stdmd % Bt e Fyretechehcal sharsenf cat e lieitine pis 15

tons of the patirg chazgenhas awdrkrsygchpeedusiich Eer higher natiam t he

i nduction persofl/&f naiedpggggfgarw HASREPSE NS ﬁwlsdagg %6’%‘{#& t_ht he
. e

devi ation of zer.o interval, detq- nators does not .excee :
function of t'ﬁlgal?lrﬁ [thgl51§fro?g%ré%oq' 3\%?9 ?Bet'f‘féallﬁ”&gﬁt %F%e‘?ﬁﬁmreépends on
the 20 gener at1¥h %@t detenatien ain |bhehipght patigwued emant hshadibwet tion of
the initizdingakdaige thanpisaid @85 &\fBi,Sangll?aﬂ%retﬁB%E the hamegature in the
igniting pyro [ BEE% 1S, L hi gher  than 20Q0C. More
preferably thée‘?&étﬁér?p%:lrtgg ; |_seénh?’§%8r? ?%%FP% its %&Oopa&”erﬁﬁl y 25
hi gher than 3%%HEamsy tife +f gif ddabL¥t desirabdsetiatr ehefseqamdagyr ot echni cal
charge, a rapexplansdveebfathe imgniikitong chaidee shoabaderyiwtplosuye of the
initiating chagOfila31 mﬁ, s S ot echni terials for
this purpose. ar%zsoygglf%gg "t gl(r;%l?gsh,a&lvﬁi %‘%grr%?élgs]g@m al P38 powder’
(e.g. My,ToAl tofS O FhGHPLFETLAYSLER £QdroTk, fymrBroneysle Surgbsrserve: as
oxi dants. ‘Formanest &heeingyetotoec pernod abf ndadtdl sesondayh eaplioz@v40) YAl +
(70-60) %e2Cmifld be such that the deviation of zero interval deto-

nators does not exceed +0.1 ms. The function of the ini-

tiator according to the present invention depends on the
20 .generation of a sufficiently high pressure in the combus-
tion of the initiating charge. In practice, this means
that the temperature in the igniting pyrotechnical charge
is preferably higher than 2000°C. More preferably the
temperature is higher than 2500°C and most preferably
25  higher than 3300°C. By the high combustion temperature of
the pyrotechnical charge, a rapid and reliable ignition
of the secondary explosive of the initiating charge is
also ensured. Suitable pyrotechnical materials for this
purpose are so-called "thermites", which comprise metal
30 powder (e.g. Mg, Al, Ti, 2r) which serve as fuel, and me-
tallic oxides serve as oxidants. For instance, pyrotech-
nical mixtures, such as (30-40)%Al + (70-60)$Fe,0; and
(20-40) 3Ti + (80-60)%Bi;0; may be used, which cause deto-
nation in the base charge within 0.1 - 0.5 ms. The tran-
35 sition time from deflagration to detonation is thus equi-
valent to that of detonators using primary explosive.




(20-40)9%i + (80-60)%B12C3 may be used, which cause deto- nation in the
base charge within 0.1 - 0.5 ns. The tran 35 sition tinme fromdeflagration
to detonation is thus equi- valent to that of detonators using primary
expl osi ve.ywi6i/f48218482 PCT/ SEO0/ 01676 14 Descri pti on ofPCTSENRDIENSE ow, two
different tests will be described, which prove the high detonation speed
of detonators according to the present invention. 5 Exanple 1 A conparison
was made between the detonation speeds 1%f three different types of

‘detonat ors. Thes&etanak o de (i.e. the explosive effect) was conpared
by nmeans 10 of a generally acc f_pted met hod in]h]a i ch a de%ogatfg_gscr,is
posi ti oned with i BeloWd 58Qi dLtterantafepra s HaAshgegcrihed« Nt 5 mm
t he di anet er pfovéeheohdghhdetormiisms spepdnofitdatimmaterenaccordizig t he
detonat or bei fg ¢kQreaent iAPSHUH . Of its explosive effect (detonation
speed). i5 Ten detonators of three different types were fired, the first
type being detonators with primry explosive according to prior-art
techni que; the second type being dd&xampderd without any prinmary expl osive

according to priQ cdnipar@s6Ai wHiE madedbbbRedhitlk depenheisg sei«mat ors 20

according to e_.nres N tion.. Al S n- I ned an equal
Srount of expPherie HeselUa0 L Alle Be el et A o
according to preest-Eie- tBEhexRARSIVEhEEfRertl ¥aF slomRRERSUPY JReIRE v

expl osi vero yoelaleserpiradignacedptied methadein eguidh aldetdhasst eis of 25 the
bur st - open ho Séié‘Po%écﬂgg'ﬂﬁ Eé‘é‘%@]‘:ag%ﬂQF”é“hlJé&ﬁ Iplggtteoﬂé%i’ﬁi gccording to

the present ihvention a sig- nifrcantly onat] oh speed and

¢ |
made hol es habihgknsfsa et & O (s B agerfiyi of 1'%‘31 hate YhisRiprsFs A
conpari son waspemce: tevdenochieigamd theedetgpesor deidgt bakewras & i n

Exanpl e 1. Thge£OMRAIIS AR VBRpTRIye 38¢AEEI dedshat i98N8pakAY. accept ed

met hod Ca{éed F%Ifgﬁ detonators of three different types were fired,

the first type being detonators with primary explosive
according to prior-art technique; the second type being
detonators without any primary explosive according to
prior-art technique; and the third type being detonators

20 according to the present invention. All detonators con-
tained an equal amount of explosive, namely 470 mg RDX
and 180 mg PETN. The detonators according to prior-art
technique, whether with or without primary explosive,
yielded substantially the same result. The diameter of

25 the burst-open holes was in the range of 9-10 mm. The
detonators according to the present invention had a sig-
nificantly higher detonation speed and made holes having
diameters from 12.0 mm to 12.1 mm.

30 Example 2
A comparison was made between the same three types
of detonators as in Example 1. The comparison was made
according to a generally accepted method called "Prior".
The tests showed that both types of detonators according
35 to prior-art technique corresponded to detonator No. 11,
whereas the detonators according to the present invention
corresponded to detonator No. 13.5.



- conpressed

The tests showed that both types of detonators according 35 to prior-art

t echni que corresponded to detonator No. 11, whereas the detonators
according to the present invention corresponded to detonator No. 13.5. WO
01/ 18482 PG4 1048201676 15 The above-descri bed exanpl es POAGROWHEIS t he
present invention provides a significantly increased detonation speed in
the detonators conpared with detonators accord 5 ing to prior-art

t echni que. Thanks to the use of an ini-1fiating el enment and an igniting
met hod according to the invention, an enhanced expl osive effect could be
achieved wi thout increasing the anpunt of expl] osive .n,the bas char ge.
BT TVTS VD 01 164888 ENGLOEPETAERY HATPLET) B 1P The BE99ST 15131301
CLAIMS S 1. Anvenhhodngfriwidesi agsignifineatd¥dihareassthdgsonation g

det onator, 1 E%&%&eiﬁh@ﬁ@theQ@nBﬁoEﬁL@_ﬂl%atrﬁddﬁ%@Ha&@t@éﬁﬁiﬁ”&c@c&r‘?? o
initiating _chafge, characters. s in a e base charge is further

t o ’i"%— tey Bﬁ*"s%’a'a(fé"nﬁafsnﬁ‘ﬁlﬁee’r %@kgcp?oﬁg%ﬁl Y Srf eggulrrél fromcom
busti on gases tifitéhgdelemens ndnanhignitiingamehlod REREFAYIWRP cFRDuUr ns

dﬁri Bg an ihni tﬂ:ﬁ%hemoﬁh%ge,erﬁﬁgéear@iﬁn&ade dﬁﬂéi:tycd]ﬂim@erra&hiai-enﬁld unti |
t he base charge is gcaused _ . n ~eA « Chal inclaiml
wherein the 3?@??& el?$%ﬁ%§%%§ g%%bgéﬁFgﬁ°§a§g§i§§?§§§ﬁl%ﬂgn§%§% 15 charge
by way of a b®h@rskarge conpressing neans arranged between the initiating

- charge andgt he base charge. 3. A nethod as claimed in claim1l or 2, wherein

the further conpression of the base charge which is provided during the
initiation phase results in at |east some part 20 of the base charge
attaining a substantially crystalline state. '



4. A nmethod as clained in claiml, 2 or 3, wherein a secondary expl osive
arranged between the initiating charge and.the base charge is caused to
detonate after 25 the provision of increased density in the base charge,
which is ivﬂ?int by the detonation of said secondary exPpCBSEWHIE®. A

met hod as cl ai in claim4, wherein the sec- ondary explosive is present

In a loosely pressed or un- 30 confined state, anﬁhwjgiges of
the initiat ing charge are further usedi6o heat- -unt i on an

‘conpress the secondary explosive, which is finally g Imllg .
A nmethod as claimed in claim3 or 4, wherein the 35*pre m by the
conbustion of the initiating charge E&hpRsses the secondary ekplbsi ve
indirectly by transm ssion of force via a secondary explosive This Sheet

Has Been Repl aced { Jnl%?elﬁéél&%%%ve'émb’  Abdrdedt GHeb3482:ECT]SB00 01676

17 conpressing nmeans "arran he Initratin
secondary %xpPOQ?Vé"‘atPr AL thﬁﬁe YIS REANENCRYISE P FetenatiRdiin t he
secondary. exmkassvef ian flmsﬁ.ahmg echawgel,| cigrd i ang Hoya b Tarkudti on gases

whi ch devel op;fr Ehﬁ.é 'ﬂa‘é'eaEhQQg&hj?é %rnkle%&epméeé ke ggcondary
expl osi ve, é sal.d conpres ating el ement

s S it
for use in a SE?Bﬁ%?o‘#Je‘{%thﬁﬂg%r t}teor?ﬁ;éggeakbﬁs%r%rﬁe% P &MBed in the
det ona- 10 t obustiomcgasmest vhichi develian £romgthe ehmitiiatiagprcharag an

i gni tabl eppNi thath BuEAIER 1 HE1 &R LYY dtdBht pﬁﬂséleﬂﬁl%t Qsicreagbgst i on gases
by means of ich.th basemcha{: $.44r egase earcaeused to. detonate,
e e o ety ol S TR e i TR oRE §208%hpr essi ng
nmeans, 15 Whl &h, dekemattthe initiating el enent is posi t [ oned in a detonator,
i s arranged, on the Qhendtabd, atOocBditleddal B3himthe Rg@ihahge and, on the
other, to be %SEEQuHQQﬂnRVthe combustion gases acts on the base
15 charge by way of a base charge compressing means arranged
between the initiating charge and the base charge.
3. A method as claimed in claim 1 or 2, wherein the
- further compression of the base charge which is provided
during the initiation phase results in at least some part
20 of the base charge attaining a substantlally crystalline
state.
4. A method as claimed in claim 1, 2 or 3, wherein a
secondary explosive arranged between the initiating
charge and the base charge is caused to detonate after
25 the provision of increased density in the base charge,
which is ignited by the detonation of said secondary
explosive.
' 5. A method as claimed in claim 4, wherein the sec-
ondary explosive is present in a loosely pressed or un-
30 confined state, and the combustion gases of the initiat-
ing charge are further used to heat until ignition and to
compress the secondary explosive, which is finally caused
to detonate. )
6. A method as claimed in claim 3 or 4, wherein the
35 pressure caused by the combustion of the initiating
charge compresses the secondary explosive indirectly by
transmission of force via a secondary explosive
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sai d combustion gases to be noved towards the base charge for conpression
of the sane. 20 9. An initiating elenent as clainmed in claim@8, which
conprises a secondary explosive which is arranged to be |ocated, when the
initiatingwhepRaz i S positioned in a detonator, betweerpdmsEod/oI6?6 at i ng
charge and the base charge and to be caused to detonate by neans of said
25 conbustion gases and then cause detonation of the base charge. 10. An
initiating elenent as clained in claim8&7r 9, wherein the secondary
explosive is p o] t at 30 11. An
initiating el ecrr?e %g&@ al eJ‘%'O?%%?Q }q"e%%mrqgl gﬁfr%g%s% Ea 7T anged to
heat until igrfiRg $heaRBCORIAMT @§§1Pﬁb"¢oosel y pressed secondary expl osi ve,
by the action of vheacosdhest menclabes) irhelaby 5 oox re;r ahegeihSthenergy to

a level here ddoohBatpusithddivichandl for dnatea feil! il lag Spgment as
clained in_claim11l ereln z;ug{1 %%Os%ﬁlég'r essed s | osive is
|

arranged i i a SPUPPSFion Fasqs & RE, tl{lﬁe"’ﬁis‘é‘tl?ﬁl § hayg®t Has
Been Repl aced fAllowihg ihtd |tHe isebbhdary Id:dnlbmvel | &hd HER] Shbiddddd ! LMNb

11| WO 0] / 18484 sPEohE Q4076 18 charge conpressing neans, and a
secondary expl osi vg conpr%ﬁm on ns i s _novably, arrar;%ed In the duct to
cause sai d conpresit o 8t48e . S {2t OPREHCYS on of the

pressure fromcemeecanterniensegabase charde, Anrrangedtimghel detonaas cl ai ned
I ndcl ali lrr} i3, ﬁwﬂer ebndémat@)gbaleflﬁma@uab éieﬂéﬁﬁt&ﬁnpﬁrhéﬂ:laétéu di ame- ter
and snaller tha n% n_inj tlngeerrent as
clainmed in cl agﬂl‘igﬂlé ,lak egel n { e é’gg ﬁ}ﬁ eér%:% oI egsh ng ans’
conprises a FOUPRFRIODHGATHT BHdMEIRS sctfcél’ﬁﬂahyt]é% &R F8aggapiesiding neans
conpri ses a naenabky o6 rengadssdcooddgucaiage, titaracterised

in that it comprises a base clarge compressing means,

15 which, when the initiating element is positioned in a
detonator, is arranged, on the one hand, to abut against
the base charge'and, on the other, to be acted upon by
said combustion gases to be moved towards the base charge
for compression of the same.

20 9. An initiating element as claimed in claim 8,
which comprises a secondary explosive which is arranged
to be located, when the initiating element is positioned
in a detonator, between the initiating charge and the : _ ;
base charge and to be caused to detonate by means of said : |

25 combustion gases and then cause detonation of the base
charge.

10. An 1n1t1at1ng element as claimed in claim 8 or
9, wherein the secondary explosive is present in a
loosely pressed or unconfined state.

30 11. An initiating element as claimed in clalm 10,
wherein means are arranged to heat until ignition and
compress the loosely pressed secondary explosive, by the
action of the combustion gases, thereby to increase its
energy to a level where it is caused to detonate.

35 12. An initiating element as claimed in claim 11,

wherein said loosely pressed secondary explosive is
arranged in a duct in, or alternatively around, the base
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outer diameter of said first piston preferably being between 1.1 and 5.0
times the dianeter of the novably : arranged .second, piston. 15 15. An
initiating element as clained in any one of clainms 8-14, which has a
substantial |y circular cross- section with a dianmeter wWhipghsedo/r1676
"subst ant i VPPV same as the inner diameter of a detonator in which the
initi- ating elenent is intended to be placed. 20 16. A detonator
conprising a conpressed base charge ofis secondary explosive, wherein at
| east sone part of said base charge is.in a sub”'t'-antia#l .crystalline
state at theSHRIRENCOBPTREFRAMIGARS t ABL RS T¥oftpPi g%/h‘ée nmeans for
further conpresspnegsibe basws chmmgyablyi agrange?b imtheadioh frhase, at | east

some part of thesdasgdchanglesditer @Y tAbl sédbrihry eubIbaité alndgexcrystal line
state. 17. A etone‘l__t.or C n%|3|%rle%g%5%p ressed ba esgharge of a secondary
e i

expl osi ve, ¢ % 34T Pre-PeiP Pt i PRSI R Wi th an
initiating el enentl3asApl dkpihtidy edenent e qlaimedi 4B €ladm J2A,j~iijjij -L
Thi s. Sheet Haghdieam RReel 2egtd ol theladdd 1id hehdlel! thhhiits diame-

ter and smaller than ten times its diameter.

14. An initiating element as claimed in claim 12 or
13, wherein the base charge compressing means comprises a

10 first piston and the secondary explosive compressing
means comprises a movably arranged second piston, the
outer diameter of said first piston preferably being
between 1.1 and 5.0 times the diameter of the movably
arranged second piston.

15 15. An initiating element as claimed in any one of
claims 8-14, which has a substantially circular cross-
section with a diameter which is substantially the same
as the inner diameter of a detonator in which the initi-
ating element is intended to be placed.

20 16. A detonator comprising a compressed base charge
of a secondary explosive, wherein at least some part of
said base charge is in a substantially crystalline state
at the moment of detonation, the detonator comprising
means for further compressing the base charge during an

25 initiation phase, at least some part of the base charge
thereby attaining a substantially crystalline state.

17. A detonator comprising a compressed base charge
of a secondary explosive, characterised in
that it is provided with an initiating element as claimed

30 in any one of claims 8-15.
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