ThIS I nvention-relates to a hoIIOM/charge for linear cutt, o] esﬂ
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-shaped cavity at one of its 5 surfaces, the cavity being |lined mnth a
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be utilized for linear cutting pur.poses. acture
of such I|neaﬂleﬂftFHQVEHE%ﬁ%sltEQWQQKFQlﬂ&§%a§dﬂXcRéeJﬁFthﬁxﬁ?BS? e .
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Fhe stand-of f di stance. Linear cutting charges so produced o fen’ have a
kﬁbn un,forn]mée|thﬁ,goﬁgsguggﬁpe. The penetration of the jet is

dependent on the separation of the charge from the work
surface, ie the stand-off dlstance, the optimum value of
15 which is normally determined by experiment. '
. ' One particular example of a hollow charge is a
linear cutting charge comprising an elongated mass of
'-explos1ve material having a caV1ty in the form of a
V-shaped groove along its length, which mass is encased_
20 by a thin walled metal casing.- Deconatzon produces a’
planar jet along- the length of the groove which can be
utlllzed for linear cutting purposes. In a known method
. of manufacture of such linear cuttlng charges, a lead
{;4, _ ' tubelxs packed with explosive granules and then passed
s 25 through a series of rollers_arranged_to'form the packed
: tube into a bar of chevron cross-section thereby forming
a leadelined, v-shaped groove along the length of the
bar. The thickness of the lead wall encasing the two
. outer apices of the V-shaped groove is relied upon to
,36 space the charge from the work surface and thus defines
"~ the stand-off distance. Linear cutting charges so
: . produced often have a non-uniform wall thickness and
when these non-uniformlties occur at the stand-off
. region or in the lining of the groove, variations in
35 cuttlng effic1ency and a lack of uniformity in cuttlng
power results.




when these non-uniformities occur at the stand-off region or |qkthellln|ng

of the groove, variations in 35 cutting efficiency and a | ack of . -
uniformty in cutting power results. =~ <2- The present i nvention seeks to . *
provide a linear cutting charge having a gonstruction conducive to

accurate. and uniformformation 5 of iT§ effective dinensions. According .

to the present invention a linear cutting charge includes an expl osive

nass extruded in the &grn1of a bar froma c osi:te of eé | osj ve. materi al
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t he groove. The I cu ageousl’y be Ccop
and second pﬁlananﬁﬁérﬁﬁf%C%&¥?(ﬁkﬁﬁﬂﬁ#QﬂSUS be chen1ca||y conpatlble with

the expl osive materi ahcé‘ﬂ?'dﬁﬁc? 5 o 1 aéﬁésérfteritdmluo'ar sf@iabsy the groove
has an outwardly w denind,. triangular_ cross-sectiqn and both thgagar and

the |iner may be BFt&HgvrﬁhaE??) ?ﬁﬂﬂq§n?ntﬁﬁ?yqsﬁgﬁ BasRgeBbRRERC 2tR to
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substanti al | reve e bar I ner during -
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havjng_an © liner extruded from a composite of particulate metal and
' & second pliant material located within the groove. \
The part1cu1ate metal may advantageously be copper. ‘*J
The first and second p11ant materials are chosen to'
15 be" chem1ca11y compatible with the explosive mater1al and
are preferably identical. . '
Preferably, the groove has an outwardly w1den1ng,
‘triangular cross-section and_both_the bar and the liner
may-be of chevron ctoss -section, the liner being bonded
20 to the bar so as to cover the surfaces of the groove.

- Preferably the linear cutting cha ge_further
includes a ca51ng whlch may advantageously'be
substantially rigid to prevent distortion of the bar and
the liner during handling, which casing may

ry.

25 advantageously'include a spacing portion having an -
engagement surface for presentation to adwork surface,
which engagement surface is parallel to the outer. edges
of the 11ner and spaced therefrom thereby to malntaln an
optimum stand off d1stance. Alternatively the casing

30 may be flexible to facilitate cutting of curved surfaces
and curved lines. . ' :

A flexibie linear cutting charge having. a flexible
casing may advantageously include stiffening means which
may comprise metallic ‘strips embedded in the casing

35 normal to the engagement surface and extendlng . _

. longitudinally on either side of the groove whereby the



engagenent surface for presentation to a work surface, which engageng%t
surface is parallel to the outer edges of the l'iner and spaced therefrom
-thereby ta maintain an optinum stand-off distance. Alternatively the casing
30 ety be flexible to facilitate cu%tlng of curved surfaces and curved
lines. A flexible linear cutting charge having a flexible casing may
“advant ageousl y incl ude stlffenlng means whi.ch may conprise netallic strips
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-polyethylenechgqggdhgegggdoﬁnagg vaveption will now be described 15 by'
way of exanple on ference to the accoqﬁﬁ yin dramﬁngs of whi ¢ch:

re
Figure 1 q s a traﬁyg\‘?éfF%eEEHroﬁh%fc%sW%xji € fPaCAJ9char ge,

portion and the groove filling portlon may be
integrally constructed from a low dens1ty flex1b1e
\ s ' material such as expanded polyethylene.
-~ : Embodiments of the invention will now be described
‘15 by way of example only by reference to the accompanylng
drawings of which:
Figure 1 is a transverse sectlon of a flex1b1e
linear cutting charge,
"Pigure 2 is an oblique view of the-whole linear. |
20 cuttlng charge of Flgure 1; and : g
' - Pigure 3 is a transverse section of a flexible
1inear cutting charge having stiffening means. - '
The linear cutting charge of Figures 1 and 2 has ;
‘an explosive bar 1 of chevron cross-section having a '
25 groove 2 defined'by the intersecting surfaces 3 and 4
- which are inclined one to the other at an angle of 120
degrees. ' _ :
The bar 1 is formed by extrusion from a pliant r
mixture of 88% by weight of RDX (Cyclotrimethy-
30 lenetrinitramine), 8.4% PIB (Polyisobutylene), 2.4%
DEHS (2 (DiethYlhexyl)sebacate), and 1.2% PTFE
_(polytetrafluoroethylene). - '
. The th1ckness of the bar - measured 1n a direction
‘normal to either of the faces 3 or 4 is 6.35mm. A -
35 v-section liner 5 of 0.635mm thickness formed by
| extrusion from a pliant mixture of 85% by weight of 300 CF
mesh copper powdér_and 5.6% PIB, 1.6% DEHS and 7.8% '
PTFE, is bonded to the surfaces 3 and 4 by pressure.
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EFigure 2 is an oblique view of the whole linear 20 cutti charge of .
Figure 3 is a transverse section of a flexibl€?linear cuttrng

Figure 1; and
char ge havi.ng

stiffening nmeans. The |linear cutting charge of Figures-

.2 has an expl osive bar 1 of chevron cross-section having a 25 gr oov
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defined by the intersecting surfaces 34and 4 which are inclined one to. the
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The explosive bar 1 may conven1ent1y be initiated
by an electrically operated detonator.(not shown) which
may be affixed externally to the casing at one end of
the linear cutting charge. _ '

A second embodiment of the invention is
illustrated in Figure 3 in which the bar 1 and liner 5

‘described with reference to Figures 1 and 2 are

surrounded entirely by a casing 11 of a low density
_matefial such as expanded polyethylene hébing an
engagement surface 12 which is placed in contact with a
work surf_acei:‘3 The casging 11 COmPfLSES a first portion
16 which is substantially the same as the casing 6_o£
Figure 1 and a groove f1111ng portlon 17 which is
‘bonded to the first portion 16 at surfaces 18 and 19 by
a su1tab1e adhesive.

Stiffening means compr1sing meta111c str1ps 14 and
15 are embedded in the cas1ng 11 on either side of the
groove 2 and normal to the engagement surface 12

~ thereby limiting bending_of the linear cutting chafge

30

35

to lateral bending parallel to the plane of the
engagement surface 12, | _

It will be apparent to those skilled in the art
that various other arfengements of the oresent
invention are possible. For example, a ca31ng may be.
of a rigid material such as polystyrene and any casing
may or may .not include a groove f1111ng portion. A
groove filling portion may alternat1ve1y_compr1se a
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adhesive. 10. ~ The expl osive bar 1 may conveniently be initiat eoﬂby an
el ectrically operated detonator (nqot shown) which may be affixed externally
to the casing at one end of the linear cutting charge. A second enbodi nment
of the invention is 15 illustrated in Figure 3 in which the bar 1 and
liner 5 described with reference to FBgures .1 and 2 are surrounded entirely
by a casing 11 of a low density material such as expanded pol yet hyl ene
havi ng an engagenent surface 12 which is placed iin contact with a 20 work
surface. The ¢thinngalledoapri filled fé¢ompagtmentokhedeblyi elcisdindst antial ly

-the.sane as t%ﬁtg?ihﬁngOthﬁegﬁégbéegﬁg?aces Qgﬁghylkéﬂglportlon 17 which

i's ‘to t irst portion y a suitable
adhe5|ve 25 - resistangef tankhg FebiRn bod loweCHRFEC st rips 14 and 15
are enbedded in the casing 11 on elther S|de of the groove 2 and normal to
t he engagenent surface 12 thereby lLimting bending of the linear. cutting
charge to lateral bending parallel to the plane of the 30 engagenent
surface 12. It will be apparent- to those skilled in the art that various

‘ot her arrangenents :of the present invention are possible. For exanple, a

casing may be of a rigid material such as polystyrené and any casing 35

“may or may not include a groove filling portion. A groove-filling portion

may ‘alternatively conprise a E
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53- thin walled air filled conpartment thereby excluding material fromthe
groove and providing nminiml resistance to the action of t hol | ow char ge..

~Cains 1. A linear cutting charge |nclud|ng an expl osi ve xtruded in s
the formof a bar froma conposite of expl03|ye,na%errér'éﬁgags??rst pl i ant
nmaterial, the bar having a groove extend§ng | ongit one of its
faces, and a liner extruded froma conposite of Q\\ﬂ“\m‘ and a :
second pliant material |ocated - within the groov A*chér ge as cl ai ned
inclaiml gheimgn the particulate netal is copper .~ A charge as .
clainmed in<clarns 1 and 2 wherein the first pliant naterlal .and the second
pliant material have the same constituents. 4. A charge as clalnedﬁr@f

cl ai m 3 whetei n A hdl mearstduttkdmgs chnegPl BncPudyngodut gxplesiveOmass .
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charge as clal ned revious clainms 1ncluding a caS|ng open at

t he groove BREeHiAL rﬂj‘ldan'=l digaerdiansumpbeEigdy | Bh 3L tha% 4 & oove, which
elngagegent §F'66@@§e*§erﬂfﬁ@e{1b‘h@ﬂtﬂdliﬁﬁllg aéﬂﬁdjbl%ﬁélgéﬁCﬁts 65aces°, elaargg as,
clainmed in clajm e_casi_ng_ex s.beyon pro uce
a spaci ng p%rf’f'b?l'\ﬂv‘}g:ré’éi?%[ eog'naaﬁgﬁgﬂflgﬁr?gcgg'r'?%%g%e% ¢ But er
edges of theetomdrpbiart madaetialnilpedtetandtbih thetgreeve.;. A charge as
clained.in glaing a%% %swa%%eat BR- cEAPRNY VHELEHF St PRRIRuTTalkE NI

portlon of a Iow
metal 1s copper.
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3. A charge as claimed in claims 1 and 2 wherein the first
pliant material and the second pliant material have the_same'
constituents. _ ' ' | '
4. A charge as claimed in claim 3 wherein the constituents
are PIB (Polyisobutylene), DEHS (2~ (Dlethylhexyl) sebacate).-
and PTFE (polytetrafluorocethylene).

5. A charge as claimed in any of the previous claims
including a casing open at the groove and héving an
engagement surface per1phera1 to the groove, which
engagement surface is preeenteo in use to a Wwork surrace.

6. A charge as claimed in claim 5_where1n the casing
extends beyond the groove tolproduce a spacing portion .
whereby the engagement surface is spaced from the outer
edges of the liner by a predetermined stand-off distance.

7. A charge as claimed in claims 5 and 6 wherein the .
casing includes a groove filling portion of a low density
material. _ _ . .

8. A charge as claimed in claim 7 wherein the groove
£illing portion and the ca31ng are of integral construction.
9. A charge as claimed in any of the preceding c1a1ms
wherein the groove has an outwardly widening, triangular
cross-section. g '

10. & charge as claimed in claim 9 wherein both the bar and
the liner are of chevron cross-section. :

11. A charge as claimed in any of claims 5 to 10 wherein
the casing is substantially rigid.
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« material. 8. . A-charge as claimed in claim7 mherefn—fhe—geeeve—##lﬂ‘ng

- portion and the casing are of inteqgral Constructl e as :
- claimed in any of the preceding’clains wherein t ﬂﬂlﬁw’!ﬁﬂﬁ utwardly
“w dening, triangular cross-section. -10. A charge |n19 _
wherein both the bar and the liner are=d% chevron cross-section.

charge as clained in any of clains 5 to 10 wherein the casing is
substantially rigid. -7- 12. A charge as clainmed in any one of clains 5

'to 10 wher di2n Bhehangengs i cldineed hire.any3.onk oifacdaims 6 8onk0 wiemdiai m 12
|nclud4ng ﬁbeQE H% {Bage yﬂgﬂfby bendi ng of the bar is substantially -
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atera ndi ng parallel w.th the engagenment surface. 14. A
char g®as éBalﬁeﬁhﬁﬁg%léﬁrﬁj. imgderia fleda 32 ipehndingeahifEomiNg ses neta

- strips errbaédas wﬁei:é CBEMdThd G fTRlhe tbathse@uageaaaiawyf meleéai to
ext endi ng agg + on: eit charge as
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clained in g PRT3J1E ei etﬁBgé EWﬁﬂ |§u5$a%§panded
pol yet hyl edd. A6cha>r9¢1aagecmm‘:hmn adlaimd heherebaf bhe desfferiady with
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as hereinberore des ceto acco
to the engagement surface and . extend1ng longitudlnally on

either side of the groove.
'15. A charge as claimed in any of claims 12 to 14 wherein
v - .the casing is of expanded polyethylene.
U 16. A charge substantially as hereinbefore described with
reference to the accompanying Figures 1 and 2.
17. A charge substantially as hereinbefore described with
reference to the accompanying Fighre 3. '




