EXPLCSI VE PACKAGE, PRIMARILY FOR SEI SM'C USE The present invention relates
to an assenbly of conponents for naking an expl osives -to rzp}lAThe
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contai ny~er, when filled with expl osi ve, formsapacka% rimarily ‘
in seishj¢ prospecting applications. The1t erm5 "“plastic" as used -
herei n m those synthetic thernopl astic afid thernosetting pol yners )
capabl e being moulded. In the- seisnc ros ecting industr I n which
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expl osi ves pasfagfﬁ Fu %1%9’1%rsf6§mﬁﬁibn25 it Cibbeﬁn&bﬂVetJHYuéE pregged
for initiation to detongtlon b¥ﬁ£¥nch| ngaa hol.e i,n the cqontai ner, and
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boosterl eVl Ca c?ndh gntl 2 f)l Osinrea n%%set _ iosed end and a female
thread at the open end. Such a container, and similar ones,
are adapted to be interconnected with other like containers.
The containers may be filled with explosives of various

types, depending on the intended use for the explosive. For
20 example, the container may be filled with slurry explosives
' or nitroglycerin-based explosives. A closure cap is placed
in the open end of the container to seal the explosive with-

A in the container. _ C
Blasting explosives packaged in containers as des-
25 cribed above may be primed for initiation to detonation by
punching a hole in the containef and inserting a blasting
cap into the punched hole. Alternatively the blasting
explosive package may be connected to a booster device, and
the booster device primed with a blasting cap. An example
30 of such a booster device is disclosed in Canadian patent
823 428, of S.F. Foster which issued 1969 September 23.

It may be seen therefore that for some &pplica-
tions it is desirable to have an explosive package compris-
ing a booster device and blasting explosive encased in the



al in US. ,patént 3 504 628, whi ch issued 1970 April 7. Conmerci al Br
devi ces general ly conpfise a 5 hi ghl_y ;brl sant expl osive e.qg.
trini-trotoluene (TNT), cyclo- nite (RDX), Conposition B (a m xture of TNT
and“RDX) or pesamé | con¥aimexi urndded NUCHnR RARKATS tHF | iskanad Y. Dith) .
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packages in the col um dgo8et ErMen bl asindidydéds EJFVEEthgn'étatpf&héﬁx
det onation of the colum-occurs as follows: the_blasti ngmcﬁg ﬂtlate t%e
mell fnyehvs

primer of the B8XBIBALKEGe tRniFIFD n & uPROBYEE] apég ipfe
the“same packagfisaptihg ahahiamizge e or deemdablieorcafe trmgmmmwxqe

of the-f'b Zél nggggg then ses | %Itl Q_f éahs%. Iﬁeﬁxgﬂowge is_then

next-cou &5t e char n the
package; and c¢ast or pressed xnto the tubular casing to surrOund the

thimble, tube or core, while leaving an open end of the

‘thimble, tube or core at one end of the booster, to form the

capwell.' Examples of such techniques may be found in the

20 disclosures of G.L. Griffith in Canadian patent 973 756
which issued 1975 September 2.

In seismic prospecting it is common to couple

2.2 - sanme cont ainer. Indeed such a package is envisioned by D.H. @t
0

several explosives packages together to form a column. Only

one of the packages, usually one at or near the bottom of

25 the column, has a blasting cap inserted into the primer-end

\/- . of the package. 'I'!_xe remaining packages _in the column do not.

have blasting caps therein. Initiation to detonation of the

column occurs as follows:. the blasting cap.- initiates the

- primer of the one package, which in turn initiates the main

30 charge in the same package ‘and :.n the package below- detona-

tion of the main charge . of the first package then causes

initiation of the primer in the next-coupled package which

in turn initiates the main charge in the same package; and.

sO on, along the column of packages. A typical example of

35 such a package is disclosed in U.S. Patent 4 294 171, of
' G.H. Ducharme which issued 1981 October 13. _

' In one commercially available embodiment of the

package of Ducharme, a 76 mm by 12.7 mm outside diameter |



Y on, along the colum of packages. A typ'i cal exanple of 35  such a
package is disclosed in U S Patent 4 294 171, of G H Ducharne -which

i ssued Cctober 13. In one commercial ly avail abl e enbodi nent of the
packag Ducharnme, a 76 mm by 12.7 nm gugside. di aneter - 3 - piece.
Det apr fl exi bl e tubul ar explosive is:sit- uated around the cl osed enﬁ'
of the pwell. The capwell and Detaprine explasive are encapsulated in a
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in the intended to be connected to a similar package through

15 threaded connections, which is characterised in that the
said component has a capwell at the end bearing the male
threaded portion, the capwell being situated coaxially
within the tube and having’ an annular- cap sensitive
exploSiVe'disposed about'the capwell along substantially

20 - the whole length of the capwell, said annular explosive
having a diameter less than the smallest diameter across
the inside of said threaded portion and being the only
object between the capwell and the inside of the threaded
portion of the ‘tube.

25 The explos1ve package may take the form described
and claimed in our copending Application No.2131924, of
which an embodiment is described in detail in the
accompanying drawings, in which S

Fig. 1 is a cross-sectional representation of the

30 container for the explosive package, this container being
an assembly of three components, :

Fig. 2 is a cross-sectional representation of an
alternative female end closure coupling thereof;
Fig, 3 is a_cross-sectional representation of an

35 explosive package.of the present invention; and

* denotes Trade Mark



aeconpanying drawings, in which Fig. 1 i's a cross-sectional repres r:qion
of the 30 ,container for the expl gsive package, this container bei @n
aésse‘nbl y of three conponents;:Fig. 2 is a cross-sectional represen
an_al ternative female end’ closure coupling thereof; Fig. 3 is a
cro§5>sectiona} representation of an 35 eXQJosive package of the present
invention; and * denotes Trade Mark -24% Fig. 4is aside viewof a
conponent to formthe male threaded portion of the package. Referring to
Fig. 1 the first conponent is shown as cylindrical tube 1. 5

Second conponent 2 COMPigiges @ 14ibg. B24ENG18RCR LW obHURE to FEFRNEhe
conponent 2 is narrowed at” the portion 7 juxtaposed to'end 5, 1n order to
al | ow portion 7pxisq eSlthdaddigdporti®nl ofPehki pAckagBY Merely be tapered or
may have a shoulder 14 to allow portion 7 to fit Snugly 10 w thin one end
of tube 1. Second conp®edeirringastd erRge Lhrardst frdthessmpondetal® showads
6 may be coarse or fine i1.e. have deep or shall ow grooves between the

t hreads.. Third asmoydmndricadmtubeed.a tube havi ng an open end 8 and a
closed end 9. Third conponent 3 has male 15 threads 10 thereon which are
adapted to éngage with Seeend t¢orREREBt 0 LWMRDIRET oAPANOS MAVING | RBen
container. Cd osed - 5-_end-9 may have a hole 12 _therein in which is

engagi ngly i nse®™&# adcARRI P -t hi S8ICONE3 CORPRALIN (28 Isnarrgpefedty i khe

portion 7 juxtaposed to end 5, in order to allow portion 7

Fn of

W4 to slip inside tube 1. Portion 7 may merely be tapered or
may have a shoulder 14 to allow portion 7 to fit snugly
10 within 01:1e_.end of tube 1. Second component 2 has female
threads 6 therein. Female threads 6 may be coarse or fine
i.e. havé deep or shallow grooves between the threads.
Third component 3 comprises a tube having an open.
end 8 and a closed end .9. Third component 3 ha_s male
15 thfeads 10 thereon which are adapted to engage with female
threads 6 'éf a second component of a like container.

Closed




porti-on 11 adapted to slip into tube 1. Rimportion 11 is simlar to
on 7 of second conponent 2 and-ngy-nerely be 5 t apered as shown or
A shoul der (not shown) akin to shoul der 14: O osure disk 15 may be
hel d-in pl and & maxbé:aﬂyéaw S ke bbhdtherein utn nghieh adhesi veengagingly
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be 10. nmec Its per]phery resting on cif-
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'howevr cl gsure k15|5|nteg W th _second.co ne own_in
Fi gs. 2 an% fg as shown &81”& 3 n§" 38%3 I’—(%% 32}‘?“’& a%&oﬁ‘a and
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spi n- bondi ng. C osur %1@3%‘%3151.%% rat ?&rﬁlgey ? eﬁilé’é!é Qrtfe,%gag; onent

2. A booster 20 is situate aroun t he “cl ose capwe tends-
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: a;:colrmdatesa_.cla,lnast oﬁ%ﬁtV\qtzt Eeughb?ﬁ 38 F:.gbol Btaﬁf& Qhe bl ?ﬁtl ng C;iﬁ a][\d\)
its g wires protruging oyt- side the cap era e 0 _
the tRird compo- nen r§58§t e %%r@l?é fhf§§s e & :fﬁ%gl %e%’r"?ng to
't he fenmal ecomponients enmuptrugged Risg.ir?, Fige decamdl aecpnaéntbmonmrses _
cl osure di on - ed u t |

conponent %&a?n@l‘é gp:i% meggﬁ éH)ﬁg g ggﬁjlccg fe'% S ér%i%’/?ng a aper

e.g. of abedt witlegeseond cweoeﬁatoﬂ «pofit Peﬁsveﬁazpngsm tuated caremadiet er
I's attachedneO 1VBHE drid ¥ dapwed1dN 1F,and extends substantially from

20 closed end 9 of thé third component to the closed end of
capwell 13. A chub cartridge 21, which comprises e.g. an
water gel explosive 26 packaged in tubular film- 25, secured
at both ends by clips 22 and 23, is contained within first
component 1. The length of chub cartridge 21 is selected so

-~

25 that when second component 2 is fitted into and secured to
first component 1, the chub cartridge is squashed between
closure disk 15 and booster 20. This ehsures that chub Quf
package 21 and booster 20 are in intimate contact. Capwéll
13 is long enough to accomodate a blasting cap without the

30  joint of the blasting cap and its leg wires protruding out-
side the capwell. Preferably the length of the third compo-
nent is about the same length as the capwell.

Referring to the female end closure coupling of
?ig. 2, the second component comprises closure disk 15 con-

35 nected all around its periphery with second component 2 at
end 5. Portion 7 is frusto-conical in shape having a taper
e.g. of about 4 degrees. The end of portion 7 having the
greater diameter is attached to female thread portion 16,



second conponent has deep fenal e threads having a pitch of for ex

about 1.33 threads per turn. Referring tosFLg. 4 the enbodi nent of

fhird 5 conponent, 3, shown conprises a threaded tube, closed at end-9,
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booster 20 to a capwell thinhle 13. The capwell 13 .is then inserted jnt
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may bed" snaphfdﬁzfﬁﬂsdimtcéf hMee dletorid nyngonenther Made thread W025s inter-
engaged to the_cl.os £ fth LI e €. I Q= [

Al ternatively YR pw ,gi ?°§‘gﬂ5§'r1§?réafqr %rgng?ﬁg ;1tesrhali"sr;11‘l eérﬁloigt SQ?E?r gﬂan. '
co,rrp%nent_, maythee deptdp df tthel"grgoves 1D detaeerno turas 68 sadepdrexd 40

eorogsLer ! i epen abhachegehode @uzatlels 1dTSH(SHekOTRONPRERLE 8
.g. ) 0 ube
a cl osed!?ml e-é’r‘if‘.nq hPEadedonating SRRd 3F ¢ PA§Eing (ﬂaRNaf%?w ¥s og° fay

emul si on expl csherredirs. | NThlet aghd NbS Eherow 18 adjacent to frusto-conical
portion 11 is adapted to permit detonating cord to extend

there bei ng a shoul der' 14 which may abut an end of tube 1. (Fig. 1)@
t

therefrom when the male and female threads are screwed
_ - together tightly. ' _
20 Assembly of the explosives package may be carried
out by first attaching a booster 20 to a capwell thimble 13.
The caéwell 13 is then inserted into the hole 12 in the
closed end 9 of the third component. Capwell thimble 13 may
be "snap-fitted" into hole 12 or may be otherwise securely
- 25 engaged to the closed end 9 of the third component e.g. by

ij . spin-bonding. .

Alternatively the capwell, if separate from the
remainder of the third component, may be "snap fitted" or
spin-bonded to the third component and ‘the booster then

30 attached to the capwell. The first component 1 is_secufed
e.g. spin bonded to the third component 3 to form a long
tube with a closed male e.g. threaded end. A chub cartridge
21 of water gel or emulsion explosive is inserted into the

, first component so that the chub cartridge_ébuts booster 20

35 and the second component 2 with integrally moulded end
closure 15 is slipped into the open end of the first compo-
nent. The first and second components are secured by, for
example spin bonding. A particularly suitable booster is an



first nponent so that the chub cartridge abuts boost er 20 35 and the
secorfd onponent 2 with integrally nmoulded end closure 15 is slipped

i nto\t pen end of the first conmpo- nent. - Thé first and second
conmpoxept's are secured by, for exanple ;pi n bondi ng.” A particularly <5
suitabl e booster is an extruded tuBe’of pentaerythritoltetranitrate
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- third conponent, 1's placed inside the first component. The closure disk
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whi ch congr lb%e-'*‘pltd&d‘ | 1neli G & Hehithd réoompient. Thaes a@and dhﬁlf@Qneﬁhtich
serves as par
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preferred t second and t onents have easi| ga%m
femal e and &9 ePERVERSEs 'f-lh%réliﬁ-nr e§haES€t iSeem, being sée’@‘aY¢‘éd "!ré%‘?

threads. 1oTyryr@al1l,y,wm 28ompPide® thensiebet Baat haad ebﬁpwtfnrtel entrheo
coupl e adj acent Positive |ockin f the threads, after
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second, and dqmirmms /A lEor thadmaonemgs ceaymnine oécmmlorsé.lved packages maryber\J
of mechani cgld % jg/al ent ways, e.g. glui ng, spin bonding, spot welding,

snap-fittings, threads. Heat sealing b spr n bondi ng, for exanple, is
conveni ent for synt Rt i 83VAREABEI &% | £hGol PREESNte GPNERINRE hySenkhat a

pol ypromd eRariety of lengths of the first component may be stocked,
while requiring only standard secohd -and' third components.
It is preferred that the second and third components
have easily engageable female and male threads thereon res-
pectively, e.g. so-called buttress t_:hreads. Typically, one
20 to two turns of the thread are sufficient to couple adjacent
packages. Positive locking of the threads, after screwing
together, may also be provided.
Positive enéagemen-t between the first and second,
. and first and third components may be accomplished in a
25 number of mechanically equivalent ways, e.g. gluing, spin \J
bondingl, spot welding, snap-fittings, ‘threads. Heat sealing
by spin bonding, for example, is convenient for synthetic
thermoplastic poly’mers, e.g. polyethylene, polypropylene,
blends of polyethylene with ethylene-vinyl acetate copoly—
30 mers. Spin-bonding is k_nown in the art of joining synthetic
thermoplastic polymers and comprises spinning one part rela-
tive to a second part while keeping the two parts in fric-
tional engagement. The friction is sufficient to melt con-
tacting portions of the first and second parts. Upon stop-
35 ping spinning the molten portions fuse together to form a



bl ends of pol yethylene with ethylene-vinyl acetate copoly- 30 ners.

Spi n-bondi ng is" known in the art of joining synthetic thernoplastic _
ppl ymers and conprises spinning one part rela- tive to a second part whi
keeﬁ;pg the two parts in fric- tional engagement. The friction is
suffTcient to nelt con- tacting portions qf gthe first and second parts|.
Upon stop- 35 ping spinning the nolten portions fuse together to for
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especimI3q£§gfggéggféggnéga{gdfggr§$ppg$9§§?the second component, which 20

fornms a fe osure coupling,1s pre ably conmbined with the closure
disk.  Such a couplingThe Fiasér Aampanents rprefRRPIViAI Frdgerfxam high

po{ yethyl ene. Thenshegupe1getkyPenti extriuakar akl tubviard |fdrfll Sdnd  wdwath at
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end closure cBApPPRFOPTiatR. lepathqyy 1fe may pe produced by extruding

' : the polyethylene in tubular form by methods known in the

15 art. The thickness of the tube must be sufficient to give
the assembled container rigidity and is generally between
1.0 and 2.5 mm. A thickness between 1.3 and 1.7 mm is

especially preferred. ..

As stated hereinbefore the second component, which

20 forms a female end closure coupling, is preferably ¢ombined_
with the closure disk. Such a coupling is preferably
blow-mouided from high density polyethylene. The closure
‘disk portion pfeferably is a flat disk, joined at all
segments of its periphery with the tubular portion of the

I\ 25 female end closure coupling. The disk may be, for
example, from 1 to 2 mm in thickness. The frusto-conical
portion of the second component, adjacent to the closure
' disk, preferably is tapered at from about 2° to 10°, .
especiélly from about 3° to 5°. Attached to the frusto-

30 'conical portion is a tubular portion having female threads
therein.  Preferably the threads have deep grooves
therebetween to prévide:positive.engagement of the male
thread of the third component, esPeciaily at’ low
temperatures, e.g. at -20°Cand below. The depth of the

35 grobves is preferably between about 4.5 and 8 mm. The
threads may be interrupted as is known in the art. The
threaded portion and the frusto-conical portioﬁ'brsferably

are joined such that a shoulder, adapted to seat on the

end of the f;rst component, is present. The shoulder is



exanple, froml1l to 2 mmin thickness. The frusto-conical portion of the
second _conponent, adjacent to the CL sure.disk, preferably is tapered at
frol ut 2 to [err], especially-frpnrabout [err] to 5. -Attached to the s
30 conical portion is a tubular portion having female threads - .
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bl asti ng @&peaﬁsepe@mimnpolvmascaﬁmeackagiaethbenapupled quickly and

easily even at such low temperatures.

In use, a first package of the invention is taken
and a blasting cap inserted inté the capwell, The detonat-
20 ing cord or leg wires attached to the blasting cap are laid
in the longitudinal furrow in the #hird component and taped
to the outside of the first compohent. A like package is
screwed onto the male end_of fhe first backage. thus pre-
venting the blasting cap in the first package from becoming
25 -dislodged. A simllar package is screwed onto the female end
of the first package- other packages may be attached to form \;,
a column of exploslves-packages. The detonating cord or
"legwires may be taped to the upper portlons of the column.
The coupled column may have borehole centering-
30 devices coupled to the ends thereof é.g. a drivepoint device-
as disclosed in Canadian Patent 827 427 of Graham and
Rintoul, which issued 1969 November 18 to Graham and
Rintoul. The coupled.column is then lowered down a borehole
and may be pushed with a ioading pole.with little risk that
35 the loading pole will dislodge or puncture the closure
disk. _ .
The packages are screwed together so that the
closed end of the third component abuts the closure disk.



20 ing cord or leg wires attached to the blasting cap are laid in the

| ongi t udi nal furrow in the third conmponent .and taped to the outside of N
first conmponent . A |i ke package is screwstl-onto the rmale end of the

pac k‘age t hus pre- venting the blasting cap in the first package from
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e.g. sand, resin, water: gel explos.tve.
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15 booster

connection at one end, and intended to be connected to a simlar package

and the internal wall of

n of the third

h a dense inert or epr05|ve material e.g. sand, resin, water

co t wit
gel e‘%&l osive. 20 25 30 35 Cl_AI VS : H"Imumf H)HILI/lﬂlHackage of the type
conp i ng a tubul ar plastlcs conpone t hreaded Q,E

t hrough t hreaded connecti ons, character- 5 ised in that the said conponent
at the end bearlng the male . threaded portion, the capwell
bei ng situate ngﬁ ¥ially within the tube and having an annul ar cap

has a capwel |

sensitive explosive di sposed about the capwel | along substantially the

whol e length
~dianeter les
t hreaded port
I nsi de of the
according to
a plast|C|§ed

10
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ofy, thﬁn éive sgsad:kﬂélge apful ehe tyReP! eShPLishaY @
s than t | est aneter acrqss the inside of saJ% 3

EBRUAAT bl "Hﬁé on‘F?f“%‘B’j‘%‘a‘f bEANEET t h2 cBARS 1 Bhef
cbhneatédnpartt icore cénd heandbint@ndedn tox pleosiommeatEidags a

iggd in that the said component has a capwell at the end
bearing the male threaded portlon, the capwell being
situated coaxially within the tube and having an annular
cap sensitive explosive disposed about the capwell along
substantlally the whole length of 'the capwell, said
annular ' explosive having a diameter less than the
smallest diameter across the inside of said threaded
portion and being the only dbject between the capwell and
the inside of the threaded portion of the tube.

2. An explosive package according to claim 1 wherein
the cap sensitive  explosive is PETN in a plasticized
matrix.
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