Reliable transmission of the ignition in perforation systems The invention
relates to a method for transmitting the detonation effect from one
detonating cord to another according to the precharacterising clause of
Claim 1 and to a device according to the precharacterising clause of
Claim 3. Perforation systems, as an example in which reliable

ansmission of k38 deforation eflsqt s ienely JiPORgRt e ksed, for

example, in deep borehole blastlng in the petroleum an naturﬁ gas
industry for connecting the b&tER6RHB theRtFH§EFBAZzoN. Depending on
the requirements, a perforation system comprises a plurality of individual
segrfents trRiving perfolatorss each segaignt domprisingsmeartiet lube the
hawing raninternakheldingsdeyice for racqiving the perfarators,, %‘i’i%’% e

individual segments are connected only on site to One another, in the

aiE FSCiBR Vi c5ﬁ’ﬁeéﬁﬁ§%ﬂ§aeﬁﬁéﬁaéﬁ&%§r§a&f§‘?’grﬁt§d%ﬁ im 1 and to
detodatiig eortisc Sintirthetindividual segments:arergennegted anlyon £

sitey dtig kgown to connect the detonating cords in such a way that the

ignition is transmitted from one segment to another. For this purpose, the

d?)t %tl %cords are Fprowded with boosters at their ends, the first booster

of thia HEtGNAIHY 6 6Fthe St S8yrRERBEy cBuplBa 6 tHeeadipig
ségurasbdostérof thé detenatinigocard 0f the Seeand alemesnt dassach a

waythatthedwo naosters lie apposite in thelr axial dire éa“%‘ '%H%rfe blasting
arranged on a straight line” opposite one‘anofher. By méans 0
aﬁang&%eﬂﬁqﬁ@ leum and natural gas industry for connecting

the borehole to the storage horizon.

Depending on the requirements, a perforation system
comprises a plurality of individual segments having
perforators, each segment comprising a carrier tube having
an internal holding device for receiving the perforators.
Often the individual segments are connected only on site to

one ancther, in the axial direction via connecting parts.

The perforators are ignited by detonating cords. Since the
individual segments are connected only on site, it is known
to connect the detonating cords in such a way that the
ignition is transmitted from one segment to another. For
this purpose, the detonating cords are provided with
boosters at their ends, the first booster of the detonating
cord of the first segment being coupled to the adjoining
second booster of the detonating cord of the second element
in such a way that the two boosters lie opposite in their
axial direction, i.e. are arranged on a straight line
opposite one another. By means of this arrangement, the
ignition process is transmitted from one detonating cord
via the booster to the adjacent booster and then to the

adjacent detonating cord.



ignition process is transmitted from one detonating cord via the booster to
the adjacent booster and then to the adjacent detonating cord. 2
Boosters are understood here to mean generally a donor or acceptor
booster. The donor booster of the one detonating cord is coupled to the
acceptor booster of the other detonating cord or 'vice versa. However,

bﬁgégﬁéigbgr5nQﬁﬁ@%%%EHaeﬂ@f%mggeﬁggﬂ@l889§§&ﬂ3¥_a donor or

simplification, only boosters generally are therefore “referred to in this ,
dRSERPHGH Wittt ffakind tHe RMEHST BElFderPdordthsysterdicPnating
aceeptofr Hoosigs Decbidisectional boestesOn preparationt fartusep thesr

aboye:mentioned connecting part, Is screweq O%Xe%er?f s teeads inlo ;5 54
one segment. Next, the detonating cor%,‘ provided with a booster, is
intFsHUCEHC fiflo iYe BERGecting gt 86§ e 3dgmentihdsuch & Way that

tha hposter isssituated dnthe regipn-efthatend ofithey conaectingpab re
faci%% the gd'acent S g}mentd It is known to fix th%}tl)oo,?rters LnieachC%%se in
are ﬁ/llfneg eVice and'to afchor the ré@er?\?iné" device irzrrfﬁiy in‘the
segatentcThedisadvantagedere is et the diseantedsataebath degriter or

sides; ofwio; agdjagent haostgrs can vary owing to temperature influences,

with the result that reliable transmission of the ignition is often not

ensured. The length of the deton E%ng cord must be precisel match%d to
= . t
(RS EAREA Tehgin. Mbrabver, Betieah 116 oS GHRE Tareigh bodies 0 P2
may acaaviataté whigtemay idtefferéwithdhe into one segment. Next,

the detonating cord, provided with a booster, is introduced

into the connecting part and the segment in such a way that
the booster is situated in the region of that end of the

connecting part facing the adjacent segment.

I+ is known to fix the boosters in each case in a receiving
device and to anchor the receiving device firmly in the

segment.

The disadvantage here is that the distance between the
front sides of two adjacent boosters can vary owing to
temperature influences, with the result that reliable
transmission of the ignition is often not ensured. The
length of the detonating cord must be precisely matched to
the measured length. Moreover, between the front sides
foreign bodies may accumulate which may interfere with the
transfer of the ignition and also ensure that the adjacent

booster is not initiated.

Furthermore, these transfer kits require many individual
parts and are therefore expensive and labour-intensive.
Owing to varying outside diameters of the charge carrier

tube, different transfer kits are required.



transfer of the ignition and also ensure that the adjacent booster is not

initiated. Furthermore, these transfer kits require many individual parts

and are therefore expensive and labour-intensive. Owing to varying

outside diameters of the charge carrier tube, different transfer kits are

required. 3 One aspect of the preseqt invention provides a method for

transmitting the detonation effect from one detonating cord to another, the

detonating cords having a booster at their respective ends and the
Ondoester of thefoneldetanatingrcord ntogetherwith the booster ofithelotherfor

+ r getanating.cordnto whichythe; detopation effectds to,he trapspiitted.Reing -

£ AMaNged with their front sides adjacent, characterized '}E‘o%h@mtﬁ‘i 'e§‘§f PRS:ir
booster of two aﬁjacent élgtbnaﬁng cords 18 su]bjected 0 4 force in'the

re gireefién of BecGtherbobster Etrthiat theofroritisidedrsf the bdjarenty cord

toboosters areralways i}ﬁcr@ﬂji@&t. Inra r@fmemm@acemdm@wi&h@ iRvertion: o
wn 6 bagsters, arg arranged inrecejving deviges d.é‘%éﬁ@%?@%"&}hebeing

receiving devices of two adjacent detonating cords is s cted to a force

ArfR e direttion of e Adjacent: receiiy BEVIEE AN altéTiate aspecrer 1n
thile preséatimventien providesta oevicechavingrindividudt segments; cords

i s coupled to ope another, eachssegment containing.charges of explasivey ne r
b and havinsg de onatin_grbgorg§ Iedtthrou h each segmen and segvi%% o, .

Ofghife the Charges” the Fetortating cords Raving HOGstérs 5t “their ~oosters
argegpective eéndssandahé first booster of the

In a refinement according teo the invention, the boocsters
are arranged in receiving devices and at least one of the
recelving devices o0f two adiacent detonating ccrds 1s
subjected to & force in the direction of the adjacent

receiving device.

An alternate aspect of the present inventicn provides a
device having individual segments coupled to one another,
each segment containing charges of explosive, and having
detonating cords led through each segment and serving to
ignite the c¢harges, the detenating cords having bhoosters at
their respective ends, and the first ©booster of the
detonating cord c¢f the first segment being coupled to the
adjoining second Dbooster of the detonating cord of the
second segment in such way that the boosters lie opposite
in theilr axial direction and thus, on use, transmit the
igniticn process from the first segment to the second
segment, the Dboosters each being fixed 1in a receiving
device, characterized in that at least one of the receiving
devices is subjected to a force 1in the direction of the
adjacent recelving device, so that the front sides of the
adjacent boosters are always 1in centact on use of the

device.



detonating cord of the first segment being coupled to the adjoining
second booster of the detonating cord of the second segment in such
way that the boosters lie opposite in their,axial direction and thus, on use,
transmit the ignition process from the first segment to the second
segment, the boosters each being fixed in a receiving device,

charagierizedin dhat.atleast ane.of the leceiina deviggads subleciadip
a force’in the direction of the adjacent receiving device, so that the front
it gt ee laujacent pobsers aré aldyRSn tBniakforl tsgDF ivg ©f the

devi¢e cén@wing-toithefactdbat aklpastong efihefecaivingrdeviges isof the
subjected o 3 force In the direction.of the acjacent recelying devige $9.

that 1he Tront Sides of fhe adjacent Hddsters are always In contact on use

of el eevicee faliablectransinissibpcofthe ffnitidrefrdrarokel aBgiepmteone

apethesis-ensurgd andanly fewindividual-pastsoane regeiiresn Breferably, parts
the receiving device not subjected to a force is fixed in the segment. An
eRpEIEREHEVESpment of the invention is distinguished in that the

segments are connected to one another via a connecting part on use and

oResf e hdjaceitreceRiifg WEVited4 fiked Mthe TORNBEMTGpAR. @ force

Advartagegusly, the-desdegqis perforating gun for deep borehole
blasting and the charges are perforators. In a preferred embodiment, the

%ﬁﬁé%‘é@%% ABGL FECRIVING devicg s sHRISCIEd IS ProdueRdYiR s shed
in that the segments are connected to one another via a
connecting part on use and one of the adjacent receiving

devices is fixed in the connecting part.

Advantageously, the device is a perforating gun for deep

borehole blasting and the charges are perforators.

in a preferred embodiment, the force to which the other
receiving device is subjected is produced via a spring.

However, the force may be produced in other ways.

In a refinement of the invention, the receiving devices are
composed of thermally stable (up to 260° Celsius) half-
shells, into which the boosters and part of the adjoining

detonating cord are fixedly inserted.

For cost savings, the half-shells are produced from
plastic, preferably by injection moulding. The plastic is
preferably one of the following:
High~temperature~resistant polyamide (PAGT)

Perfluorcalkyl vinyl ether (PFA)

Polyether ether ketone

Hexafluorcpropylene ({FEP)

A further feature of the invention is characterized in that

the other receiving device subjected to a force is inserted



However, the force may be produced in other ways. In a refinement of the
invention, the receiving devices are composed of thermally stable (up to
260 Celsius) half- shells, into which the bgosters and part of the adjoining
detonating cord are fixedly inserted. For cost savings, the half-shells are
produced from plastic, preferably by injection moulding. The plastic is

peferaply oneof the.following: Highstemperature-tesistant polygmids .11
(PACT) Perfluoroalkyl vinyl ether (PFA) Polyether ether ketone .
HE@HHBFEToPiens (rEsfATGithéPfeatite of tRfinvBfticGPIsing via a

_chamerﬁz_e@bjﬂcthat thmet@re&&mi@mgqieﬂeet&u@jﬁ@_fect@ @f@f@ad%d here
'rﬂﬂ?r?ds?}f[ﬂﬁg %@Iﬁtes%@§&§50$%éedo%§%@gr}l:telgg{lvalﬁal|yde ice to a
préloaded manner against the force of the spring via a bayqnec_% catch.
THe'sreloHdirg R tHeretsrielsrbdaded here By acspringiRReh sibfecisiiee of
other reagivingrde\ies t=a tforcaiipibe direction obtheadiacen; reegiVindso be
device of the adjacent,segment..However, the preloadin also be

o G%Jec l%li;/egr\fot%ré(r} g@igeff 8ﬁlc%%hect§r¢g %%R&%%éﬂ%g%% segment to
cohfechiy part ithe mbartreceivingddvice is= aatomatically subjectsd to a

f@@@omfiﬁatm?pﬁ%jié&@l%%&%i%M@%@éﬁ%‘ﬂ”%ﬁé@?ﬁ% € 1t
subjecied to a force against one another. Advantageously, the half-shells

of thé réceifiRg Bblit8s tdve Qampiiy Bihs Hhd ragegésfe%?tﬁé%ebﬁeiﬁ@bjected
drrargeticinee rensrsed or amiroredomaaner between the two half-shells.

Advantagecusly, the half-shells of the receiving devices
have clamping pins and recesses, these being arranged in a
reversed or mirrored manner between the two half-shells.

As a result, only matching half-shells can be assembled.

In a preferred refinement, there is arranged in the
connecting part an indentation, advantageously a bore, into
which a receiving device is pushed as far as a stop and the
adjacent other receiving device of the adjoining segment
projects into this indentation, the front sides of the
boosters belonging to the two receiving devices being
situated in the indentation. The front region of the

boosters is thereby protected from contamination.

Preferably, the front sides of the receiving devices are of
mushroom-shaped design in cross-section, so that on
assembly dirt is displaced or is not deposited on the front

faces.

For sealing and also holding, the other receiving device
pushed into the indentation as far as a stop has on its
circumferential surface an O-ring which lies against the

wall of the indentation.

In a particular refinement, there are arranged on the

receiving devices electrical contacts which, after the



As a result, only matching half-shells can be assembled. In a preferred
refinement, there is arranged in the connecting part an indentation,
advantageously a bore, into which a recejving device is pushed as far as
a stop and the adjacent other receiving device of the adjoining segment
projects into this indentation, the front sides of the boosters belonging to

the-twos receiying devices being. situatgd n the.indeptation . The fropt

region of the boosters is thereby protectéd from contamination.

Prefakasy, hBdrdrit Sittesdt the'fedelify tievieRs afgpsmission of the
misheoemishapefdesign ircregs:section; sodbainetassambly dildScontacts

displaced.qr s rtg)i deposited on the front faces. For sealing and also
hoiding, the other receiving device pushed into the indentation as far as a
sg)p has on jts circumferential surface an O-ring which lies against the

wall S thé uehtaisht 1 8 parddfirmbfifdmeht, Iheetdetrfarfyaarsments is
the e Eeeivintydevicesseléttriedl cortacts svhich; after thexbdrecrivirgntrol

deyigeiasibee,subjagteq g adotge, nake goptactagd s, in addition

to the transmission of the detonation effect, an electrical connection of the
cantacts also takes place, A control signal for electrical or electronic
c%lrﬁr%%ﬁtz?%a B}’}ﬁé)rsabﬂftrgﬁs% RIS (e cSHiEcE MM hd ohftsl figures
sitprat st dyridesignal to a detonator. Further features of the invention

are shown in the figures described below.

Figure 10 shows a detail of a perforation system comprising
individual segments 19, 20 lined up in a row one behind the

other or coupled to one another.

Such perforation systems are used, inter alia, for

penetrating boreholes.

In the exemplary embodiment shown here, each of these
segments 19, 20 comprises a carrier tube 9 and a charge
carrier tube 8 arranged in the carrier tube 9.

Perforators 14 are attached to this charge carrier tube §.
In this case, these are shaped-charge perforators which on
ignition pierce the carrier tube 9 and break open or

penetrate the borehole wall (not shown here).

The individual segments 19, 20 are rigidly connected to one
another via a connecting part 1l1. For this purpose, the
connecting part 11 has on its two ends in each case one
thread on its outer circumference, by which threads the
connecting part 11 is screwed into the segments 19, 20 or

into the carrier tube 9 thereof.

To ignite the perforators 14, a detonating cord 5 is led
through the individual segments 19, 20, the cord touching
the perforators 14 at their rear side and on ignition

causing them to ignite.



Figure 10 shows a detail of a perforation system comprising individual
segments 19, 20 lined up in a row one behind the other or coupled to one
another. Such perforation systems are used, inter alia, for penetrating
boreholes. In the exemplary embodiment shown here, each of these
segments 19, 20 comprises a carrier tube 9 and a charge carrier tube 8

arraages in:thei eafrige tube; 8. Redarators 14 ara.attaghed tp thisgharge: 1+

cgrr]v_(la{éli%erﬁf In this case, these are §haped-charge perforators which on
ighttion pierce the catt8r fLbE"S Bid brediCopeifor Penbtrafdient 20-

borehole wall (not shown here). The individual segments 19, 20 are rigidly
coRrécted 16 oRher AR6Herorea BaTTEctingparelbywForithis pifesshe to

conpeating partd 1hasen s twie ends ingach ¢ase.one dbread-on its,
opter uc}i:ré‘:ugﬁere%mge, Q V\éhiCh tpreads the connecting part 11 is screwed
into the segments 19.20'5r fiftothe Cartiet fibe §Theféof o ighftitfs also
peefordtersti, sdewnatingebrd 5 is led through the individual segments
19, 20, the cord touching the perforators 14 at their rear side and on
igritiairecausingsthens tignite. erlherigvantien describeghhare improyves
t %gam(?fe£rgf gh%:ﬂ%r}iggrérf_lrgm one gg%ment 19 to the other segment 20.
is is described more premsefi/el?eﬁow V\r/}lﬁaFe*é’r%hce to Figures 1to 8

and as an overview with reference to Figure 9. The same reference
SHAshoiE RAhESgUrés Bl eRdteiRe samediiseted via a booster kit

DW (transfer system) which, in the embodiment described
here, comprises, inter alia, two half-shells 1, 2 made of
injection moulded plastic which form the associated

receiving device 22,

A booster 4 is crimped on the detonating cord 5 and placed
in one of the two half-shells 1, 2, the front face of the
booster 4 terminating virtually flush with the front face
of the receiving device 22 (see Figure 9) or of the two
half~shells 1, 2.

The front side of the receiving devices 21, 22 is of
mushroom-shaped 28 design, so that on assembly dirt is

displaced or is not deposited on the front faces.

To enable the two half-shells 1, 2 to be fitted together,
they have clamping pins 6 and recesses 13, the positions of
which are reversed between the two half-shells 1, 2, the
clamping pins 6 of one half-shell fitting into the recesses
13 of the other half-shell and vice versa. Before the two
haif-shells 1, 2 are fitted together, a spring 3 in the
form of a helical spring is slipped onto the detonating
cord 5. The two half-shells 23, 24 can also be screwed to

one another.



Figures 1 to 4 show an enlarged detail from Figures 9 and 10 in a
different representation. The transfer of the ignition is effected via a
booster kit DW (transfer system) which, ig the embodiment described
here, comprises, inter alia, two half-shells 1, 2 made of injection moulded
plastic which form the associated receiving device 22. A booster 4 is

crigped pmtbedetonafing.cord.S.and placed inone.of the two tfﬁ%'?igé'fed, a

1, 2, the front face of the booster 4 terminatmgngtually flush wit ont

14U bf e ket GeViCe 2248 BIghite 9F dr oFtHertwo: faft-shells e
2cFhedroni sidessidhe reddivingdevices 215 B2 is ef 1aystreomsshapesh be

2 an, S ly dirt is. displaced ar.is not depasited on the
fréoﬁtg?a%gs .§%§ %%tg%rllééth%ee{vgv% hog}f-sks?erhcs)s%% to be fitted” g%%%aerr,cgtﬁé)f S
haVERIdTping <6 &8 Y cessetCERWRE pESitions of which are

reversed between the two half-shells 1, 2, the clamping pins 6 of one

hatfeshell fitinglintethe reedsses 13rofdhel othies halfshel anekvieeyresa: 19,

B&{%@éhgg\ggt}ﬁlggh@}%%,ﬁ%e gtitl%dtto&g@ecgfa rin é%cig .tge nform of
a helical spring is sllgped onto the detonating cord 5. The two hali-shells

451 an s B Shrelie PRY OhblahdEher. §1Ps knibRetheqwee pushed in
halfeshelis 28h24 to bedlisassemblet:a pyeferably aveﬁi@@nmaﬁ@ﬁ positioned

ing.29 is_provided,at the connecting edge.. The.two half-shells 23, 24
ggﬁgt{r{]egﬁ e!lgzs%%/rseesp%?éﬁte%%roam So%%sa%n%]f}%enftusﬁ)g_g(t)%%ﬁgefd fgorgtion and
a bayonet catch is formed.

Figure 2 shows the pushing-in operation. The arrow 25

denotes the pushing-in direction.

In Figure 3, the receiving device 22 is pushed in to the
maximum. The spring 3 is compressed. Now, the receiving

device 22 is rotated through 90 degrees and released again.

As a result, the receiving device 22 is arranged preloaded

in the end plate 7 (see Figure 4).

Figures 5 to 8 show the introduction of the receiving
device 21 into the connecting part 1i. The detonating
cord 5 is led through the segment 20 from one perforator 14
to the other and also passes through the connecting

part 11. The thread 26 by which the connecting part 11 is

screwed into the segment 20 can be clearly seen.

Again, a booster 4 is cfimped or fastened on the detonating
cord 5 and placed in one of the two half-shells 23, 24 and
fixed by pressing together the half~shells. Here, too, the
front side 15 of the booster 4 is arranged flush with the
front side of the two half-shells 23, 24 or of the

receiving device 21 (see also Figures 9 and 10).



such as, for example, a screwdriver. Apertures 17 are made in an end
plate 7 of the segment 19, these apertures enabling that end of the
receiving device 22 which is opposite theé‘ront face to be pushed in
against the force of the spring 3 in a manner so positioned that it is
arrested by a subsequent 90-degree rotation and a bayonet catch is

farmed. Rigure 2. shqws the pushing-in gpgratiop, The .sfsf%wm%ﬁ edc?noé[t%s o-
theﬁ)ushlng-ln direction. In F%ure 3, the receiving device 22 IS pushed in

5t maxititif. FHIYR T3 is SofprEssed. RBIWC tHereceivirg device
22iiscotefed thiougl 90 degrees-and ielgasrd:again 2 Asidtesult, the
receiy ' is arranged preloaded. in the end plate 7 (see Figure
4)?%%%%%? %g%%é%v%t %eql%t?o f:t%ﬁ%‘ﬁ%?eé:g?ﬁﬁ% ?é)é:vice 21 into the
nnecting part 11. The detonating cord 5 is led through the segment 20

ﬁr\%erﬁ %net%é‘?folfﬁfa? 9B InE BT andalds pAssarthrshighie an
combectiag part 110 The threald 26 by whichathetconnesting parid ldsvice 21
ssweddodhe sepment 26.cap heclgaly aean, Adan, a.000ster 2.
crimped or fastened on the detonating cord 5 andp ée;d in'one of the
SRR ERells2 R ERLARE fixed BySpressing togehdetigdralZshellshHetat ter

toanthet fioat siderlddofithe bepstes 4 isasrangsd fiush withuthe: frontside
gfit%gllw f?lf-shcgll 2(%,154}03[ 0‘1‘1 tf}eesre eivin g(@élce 21 (see also .F|gu_res

9a 1%% After the receiving device 2T hss rn assembled, an 0O- ring

12 (see Figure 6) is mounted onto the outer

On fasténing the connecting part 11 to the segment 19 (see
Figure 9}, the receiving device 22 projects into the
indentation 10 in the connecting part 11 until the two

receiving devices 21, 22 and hence the boosters 4 are in

contact at their front sides.

Next, on screwing the connecting part 11 further into the
segment 19, the receiving device 21 exerts a pressure on
the receiving device 22 and pushes the latter against the
force of the spring 3 in the direction of the end plate 7.
As a result, both receiving devices 21, 22 are pressed with
pressure against one another and hence also the front faces

of the boosters 4.

The described booster kit DW according to the invention
thus comprises four thermally stable {preferably up to
260°C) and, for example, injection-moulded half-shells i, 2

made of plastic, and a standard metal spring 3.

A further description of the features according to the

invention follows.

After crimping on, the booster 4 and the detonating cord 5
are placed in the half-shells and fixed between them by

means of clamping pins 6.



circumference of the receiving device 21 into a circumferential groove 27
provided therefor. Next, the receiving device 21 is inserted into an
indentation 10 in such a way that the receli ing device 21 rests on a stop
18 (or else a shoulder). Even when pressure is applied to the receiving
device 21, the latter cannot be pushed in further than to this stop 18 (see

Fighees, 4apd £,3nd Figures 8@“91%0%95‘5@%@”;{‘9&“&\?0%‘6%%9 Mrire 17
11 to the segment 19 (see Figure 9), the receivin device 2 projects into

the ind&htatidfeto Rithe OnnekingBartatalil theotivd hecsiingge carrier
deévibes 21, 32and hense 1he beosiels:4 aie Eliﬁ@nﬁaﬂt ah@e'trufmrﬁlamtped—

Si 0 wing the connecting part 11 further into the segmen

e et oL et & SSare b T bRV TNY Bt 23
aftpBeRESHe [Biter dgaiRsetheotsied ofithe spring 3 in the direction of

the end plate 7. As a result, both receiving devices 21, 22 are pressed
withepressiresagairstsanesanother ard henee alsosthedropt faces efthena1f-

bagsters.4,The, descri ter, kit DW, accarding to the invention thus
cgr%lpriggs %du%hgﬁmagl%lﬁgst%%?f (’%%été?ab y upqti!xc:)g 2 eE:) Lg)n%? foree&%mop e,tljle
irfjEctioh-rdalkEe haiistel 1, i Maddetlgiastt3 andh stindhrd meted kind
spting 3i Afuaherdesasipsion of thefeatures seaerding tthg KIVERLOT:; ved by
fg!g) ssAgtgr crrjir%)in .on,tah? ooster 4 and the detonating cord 5 are

n

placed in the half-shells and fixed batwedH thant By “m8and BRERHpPHgn 10 in
pifseg connecting part 11.

Besides fixing the booster kit in the end plate 7, the
spring 3 additionally ensures flexibility. Given the
different diameters and the different distances between the
individual booster kits situated in the respective carrier
tubes 9 of the connecting parts 11, a dynamic stress is
built up, thereby avoiding the accumulation of foreign

hodies betwesen the boosters.

The assembled parts can be taken apart again without
problems using a simple tool, if this is necessary. The
explosive components can thus be recovered undamaged, in
the event of excessive ageing (after 5 years) orx following

discontinuation of the use of the carrier tubes.

Further advantages of the invention

- The explosive components (detonating cord 5,
booster 4} in the booster kit/transfer kit are held or
clamped in the end plate 7 by means of preformed

profiles 16 on the receiving device 22.

- The accumulation of foreign bodies between the
assembled boosters 4 is avoided owing to the spring

action and shaping of the parts.



10 The additional part of the booster kit DW is the profile 17 in the lower

part of the end plate 7 of the charge carrier tube 8, which enables simple

fitting of the two clamped- together half- r;tells 1, 2 by positioned

pushing-in and subsequent 90-degree rofation. The spring 3 ensures,

inter alia, fixing of the two half- shells 1, 2 to the end plate 7. At the upper

end of the _outer ie e 9, half-shells 23, 24 of the same kind  wi
installedﬁﬁgols%grr %?gﬁdgd%%ﬁgltir}%néiorl?i%sar%ﬂf%(‘é%%syaineuésnes &igtnho- erent
12 by wa§’of 5%oré ¥r thddiftatidi 10$n tHeE Eomrectingpatt aneBegides since

fixing therkoastarkitdn the enghatech she spring Sradditionallyansures, |
flexibilitﬁ. Given the different diameters and the different distances
betweer tfe frioffdaabooltet kit€ sitaated i e rbdpictive carief itlbed 7 in

9 of thedonnenting-pants 11, acynBRIGBHESSH§ built tipe thareby: |

avoiding the accumulation of foreign _bodies between the boosters. The
a—ssemb%&ﬁj paAS T5A belakér ApAR ERjaik With6a pRblémerimpart again
simple topl,sfithislis necessaryndhe sexplesiye:eemponentscanthus beot used
recoverggﬁpdgwgi% ghe event of excessive ageing (after 5 years) or

following discontinuation of the use of the carrier tubes. Further
g@\éanta es of the invention The explosive components (detonating cord

Booster) in the bSodtBFRiVELASER Kit P8 REldisr ERntpedin thewsrctive
platss7 by mbansieftprefarimeg prafies 16 onihe ceceivingisievices2d 4 are

situated are immovably inserted into two half-shells 1, 2,
23, 24 preferably made of plastic. These two half-shells
1, 2, 23, 24 with the end of the detonating cord 5 and of
the booster 4 are then inserted into the connecting part 11
and into the end plate 7 of the adjoining carrier tube 9.
It is essential here that one of these two parts,
comprising two half-shells, is subjected to a force in the
direction of the other adjoining part, so that no gap is
present between the two front faces of the two boosters 4.

This force is preferably produced by the spring.



The accumulation of foreign bodies between the assembled boosters 4 is
avoided owing to the spring action and shaping of the parts. 11 The

spring action enables universal use with_different carrier tube and charge
carrier tube diameters, since the spring 3’ compensates for different
distances. The receiving device 22 is fixed by the profile 17 in the end

plate 7 and by shaping of the parts. Tg%g){angsster kit/transfer kit can be

taken apart again by simple means and used repeatedly, if it is not used

with explosives. The invention is thus distinguished in that the respective
ends ofth&@etifating cord BrativHicH fite boSsteR 4 arR- sittiateddie™ from
immovably:inserted intotwohalfashells dn 24 123 24tprefetablymaade.gf cords
plastic. These two half-shells 1,.2, 23, 24 with the end of the detonatin

Cord 5 AT St e SoSBL T aré e sortad AHG e Lonrei g oot TL°
and intd thesérih plate 710t g adjefiing earied tuberd. Tigessential hefe the

that one.efthese twe parts, comprisingitwie:halfshellsy-is, subjecled tdathe
force in the direction of the other adjpinigg part, so that no ga%is, gresent
s prée

betwee e 1o ot factSs OF the twd’ boosters F S This'force 1R praferatis 9
producediby: thenspringt 12n Claimssk A thisthed for transmitting the
deto“at!%%‘a%féec%&?{“z Sne.detonating co rgetgdgaglog)%qﬁq fhe detonating .
cords havmg a booster at fhelr respectlve ends an e
adijacent detonating cords is subjected to a force in
the direction of the other booster, so that the front

sides of the adjacent boosters are always in contact.

2. A method according to Claim 1
g ’

characterized in that the boosters are arranged in
receiving devices and at least one of the receiving
devices of Two adjacent detonating cords 1s subjected
to a force in the direction of the adjacent receiving

device.

3. A device having individual segments coupled to cne
another, each segment contalining charges of explosive,
and having detonating cords led through each segment
and serving to ignite the charges, the detonating
cords having boosters at their respective ends, and
the first booster of the detonating cord of the first
segment being coupled fo the adjoining second booster
of the detonating cord of the second segment in such
way that the boosters lie opposite in their axial
direction and thus, on use, transmit the ignition
process from the first segment to the second segment,

the



booster of the one detonating cord together with the booster of the other
detonating cord, to which the detonation effect is to be transmitted, being
arranged with their front sides adjacent,,%haracterized in that at least one
booster of two adjacent detonating cordsis subjected to a force in the
direction of the other booster, so that the front sides of the adjacent

boosterg are always in %onéact. 2. A.method accordin% to Claim1, .
OOSJ,EEI ?%hc S 1’1% Tiged in & rec .‘].Vll’lg delvice
charactérized in that the boosters are arranged in “recéiving devices and

at least one:of the receiving ndevices ef-two=adjacent«letanating cosds isving

subjectecg to a force in thghdirecti ngf the ,ciacent.recaiving device.. 3. A
. evzces.lg s ect? O rce in hhe dlﬁeCtan of
device having individual Segments coupled to ohe another, each segment

containingchafges-eféxpiesivd,vand having detorating ecrds fed thietigh sides

each segment-and sgrving todgnite thescharges, the detonatingn €ards on use
having boosters at their respective ends, and the first booster of the

detonatifg cotd of te fifst segment being coupled to the adjoining
second booster of the detonating cord of the second segment in such
way thaf:theeragsteEsliecappasite’in theif a%ial direction and thus, on use,
transmit the ignition ; progess from.the first seqment tp theysegond ., ¢
segment, the 13 boosters each being fixed in a receiving device,
charactiFeEinthdt &fleasticHE6f the réégivingtn the segment.

5. . A device according to Claim 3 or 4,
characterized in that the segments are connected to
one another via a connecting part on use and one of
the adjacent receiving devices is fixed 1n the

connecting part.

&, L device according to one of Claims 3 to 5,
characterized in that the device 1s a perforating gun
for deep borehole blasting and the charges are

perforators.

7. A device according to one of Claims 3 to &,
characterized in that the force to which the other
receiving device 1s sublected is produced via a

spring.

8. A device according to one of Claims 3 to 7,
characterized in that the receliving devices are
cemposed of thermally stable (up to 260° Celsius)
half-shells, into which the boosters and part of the

adiocining detcnating cord are fixedly inserted.



devices is subjected to a force in the direction of the adjacent receiving
device, so that the front sides of the adjacent boosters are always in
contact on use of the device. 4. A devic gccording to Claim 3,
characterized in that the receiving devicg[ not subjected to a force is fixed
in the segment. 5. A device according to Claim 3 or 4, characterized in
that the segments are connected to one another via a connecting part on
use and one of the adjacent receiving devices is fixed in the connecting
part. 6. A device according to one of Claims 3 to 5, characterized in that

the device is a perforating gun for deep borehole blasting and the
chargesare® Pefterators® 79 Aldevice 4déotding to one of Claims 3 to 6,

characterized.in that; the force tonwhich the gthier receiving device is,quced

subjected is produced via a spring. 8. A device according to one of
Claims 3167, RehaFacterizétF mithaf thereRdiviny d&iiced arkC toMposed
of thermally stable (up to 260 Celsius) half-shells, into which the boosters
ahd-partofithel adjoining detonating cord: aretfixediyLinseretio14',9. A
device according to Claig1 8 cf]Eara%te;'CiI;ed inEtrpat the half-shells are_.

C FaCLaerize T £l .Lhe .0 er recelvVing aevice
produce from plastllc, pre%erab[yaby injection moulding.

subjected to a force i3 inserted in an end plate of

the assoclated segment in an axially prelocaded manner

against the force of the spring via a bayonet catch.

11. A device according tec one of Cleims 3 to 10,

characterized in that the half-shells of the receiving
devices have clamping pins and recessesg and these are
arranged in & reversed manner between the two half-

shells, with the result that only matching half-shells

can be assembled to form a recelving device.

12. A device according to cne of Claims 3 to 11,

characterized in that there is arranged in the
connacting part an indentation, into which a receiving
device is pushed as far as a stop and the adjacent
receiving device of the adioining segment projects
into this indentation, the front sides of the two

boosters being situated in the indentation.

132. A device according to cne of Claims 3 to 12z,

characterized in that the front sides of the receiving
devices are of mushroom-shaped design in cross-—

section.



10. A device according to one of Claims 3 to 9, characterized in that the
other receiving device subjected to a force is inserted in an end plate of
the associated segment in an axially pre{%aded manner against the force
of the spring via a bayonet catch. 11. A device according to one of Claims
3 to 10, characterized in that the half-shells of the receiving devices have
clamping pins and recesses and these are arranged in a reversed
manner between the two half- shells, with the result that only matching
half-shells can be assembled to form a receiving device. 12. A device
according to one of Claims 3 to 11, characterized in that there is arranged
it fhe conR&&ting pal anindadhtalion SnfoWhith a receiving device is

pushed asfanas a.siop andthe adjacent reeriving deyice-efithe adioiRag into
segment projects into this indentation, the front sides of the two boosters

being sifuited i e iRdentatidn. 13 °A d8vice Actbrding td°Bne of Claims

3 to 12,ccharactesized in that the frentsides Of thenrecelvingy devicesage inst

of mushroam-shaped.design in.cross--section. 15 14. A device according

to Claim 12, characterized in that the receiving device pushed into the
indentatjon as far as a stop has on its_circumferential sugace an O-ring
1?;

which ' fies'8gifst e wafl of the indehtation. 1574 Gevice atcording to

one of Claims: 3@ 48zed in that there are arranged on the
receiving devices electrical ceontacts which, after the
receiving device has been subjected to a force, make
contact and thus, in addition to the transmission of

the detonation effect, an electrical connection of the

contacts also takes place.

16. A device according to Claim 14,

characterized in that a control signal for electrical
or electronic components is tTransmitted via the
contacts and the control signal is preferably an

ignition signal to a detonator.



characterized in that there are arranged on the receiving devices
electrical contacts which, after the receiving device has been subjected to
a force, make contact and thus, in addition to the transmission of the
detonation effect, an electrical connection of the contacts also takes
place. 16. A device according to Claif® 14, characterized in that a control
signal for electrical or electronic components is transmitted via the
contacts and the control signal %’é{ferabi/ an ignition signal to a
detonator. 16 ABSTRACT REL NSMISSION OF THE
IGNITION IN PERFORATION SYSTEMS The |nvent|on relates to a

respective boosters (4) at thelr ends. The booster of one detonation cord

Tmtfh\tbﬁtld‘n@ﬁ@ﬁé@fté@rﬁﬂﬁﬁcﬁcﬂgﬁ@rﬁiﬂ@ﬂ:é‘@ﬁ@ﬂ%ﬂﬁé@éﬁh@ #RIBRYIRMon effect

fect should he pro dar arra ed wi ir front faces joining
”"zﬁc% a 8naﬁ?1 0 Olﬁ(} F([jn t(?l QW@IWMQ@ AP &Rprise

re&ﬂ%iww|@W§ﬁ@r@dﬁgaﬁdheazlwdmdféheuhmsmubmdetonstm|te>rd and the
bomwlag oRlydeerindividbaPaitsd Rer tiscRUIReS.Rh48ast &#&P%ﬂéiﬁ& be

of twg agdjacent detonation cords is subjected to a force acting in the

p"%‘?rae%% BFthd SR h B LB e th KR FSsSUIRY Kb RaEnPEShtadhsr @B of the
infepficfatset (16Yidé thevadljademidaaiiers: hiiste Mows propagation also under

unfavorable conditions while requiring only few individual parts. For this purpose, at
least one booster of two adjacent detonation cords is subjected to a force acting in
the direction of the other booster, thereby ensuring constant contact of the front faces
(15) of the adjacent boosters.

Figure 9



