2114088 Fil m Cartridge Manufacture and Filling Method and Apparatus This

i nvention-'relates to an apparatus and nethod for 5 filling convolute film -
packages with viscous, plastic, gelatinous or enulsified products. The
“invention has partlcular application to the packaging of water-in-oil or
"oil-in-water enul sion expl osive conpositions in convol ute paper packages.
10 Enul si on bl asting agents, such as those disclosed by Harold P.

Bl uhmin United States patent No. 3,447,978 granted June 3, 1969, are
fi'ndthg i ncreasi ng comrerci al usage because of their inherent 99133‘ 885
manuf act ure and use and their high brisance. Generally, these W a#% T
~agents basically conprise a |iquid aqueous phase contain- ing one or nore
di ssol ved oxygen-supplying salts, a liquid carbonaceous fuel phase, an

occl uded gas or gas-containing material such as resi-n. or glass m crospheres
and an enul - sifier. Preferably the aqueous phase is the discontinuous 20
“phase. Additional materials may be incorporated in the basic conposition
such as emul sifying agents, sensitizers, for exanple, particulate organic
expl osives, fuels, for exanple, sul phur and alum nium thickeners, for
exanpl e quar gum and cross-linkers, ph-controllers, crystal habit 25
nodifiers, liquid extenders, bulklng agents and other -2- additives of
common use in the explosive art. Dependi ng pn_their conposition, these
enul si on expl osives may be relatively insensitive and capable of initiation
only in 5 rel atRida ;calramrcpdgeu muéastusengné booster charge. Alterna-
_tlveLy, enul si Gkdebd Bted to be sensitive to blasting

.cap rnitiation in smmjlg (ih%ﬁﬁkgbncbélﬂﬁéso’&oSﬁ,aﬁpéﬁﬁ#ﬂlﬁﬁeh%&heﬂ Eees.

These cap- S%?SIEIffinéyg%nVOQu%e £ilm packages with viscous, plastic,
gelatinous or emulsified products. The invention has
particular application to the packaging of water-in-oil or _
oil-in-water emnlsion exploszve compositions ln convolute
paper packages.

10 " Emulsion blasting agents, such as those dzsclosed by
Harold P. Bluhm in United States patent No. 3,447,978
granted June 3, 1969, are finding increasing commercial
usage because of their inherent safety in manufacture and
use and their high brisance. Generally, these blasting

15 agents baeically comprise a liquid aqueous phase contain-
ing one or more dissolved oxygen-supplying salts, a liquid
carbonaceous fuel phase, an occluded gas or gas—centaining
material such as resin or glass microspheres and an emul-~
sifier. Preferably the aqueous phase is the discontinuous

20 phase. Additional materials may'be incorporated in the
basic composition such as emulsifying agents, sensitizers,
for example, particulate organic explosives, fuels, for
example, sulphur and aluminium, thxckeners, for example
guar gum, and cross—linkers, ph-controllers, crystal habit

25 modifiers, liquid extende;s. bulking agehts and other




‘meter charges are rendered sensitive by the inclusion therein 10-of a

. proportion of a particulate self-explosive or substantial anmobunts of air by
.t hesMeans of resin or glass mcrospheres or both. The use of mcrospheresw
és’ensi tizing agent is the material of choice. Heretofore,  emilsion
exptosi ve conpositions, like 15 aqueous slurry expl osives, have been
packaged in plastic film tubular, chub packages. Such packagi ng neans have
been con- sidered essential because of the rheology of the conp05|t|ons\9pd
their high liquids content. Chub packales are both prac- tical and
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15 aqueouys slurry explosives, have been packaged in plastic £ilm,
tubular, chub packages. Such packaging means have been con-
sidered essential because of the rheology of the compositions
and their high liquids content._'Chub packages are both prac-
tical and economiec, particularly where the package sizes and

20 unit volumes are 1arge. The uae cﬁ chub packaging for small
diameter cartridges, especially for'air-sensitized emulsion
explosives, is, however, not without disadvantages. These
dzsadvantages are particularly evident when small diameter
chub packaging efficiencies and costs are compared with those .-

25 of conventional convolute paper, dynamite type packaging. ~/
Additionally, small diameter chub packagee, because of their
rounded, saueageéshaped ends,'have a tendency to override
‘each other in the borehole, causing jamming. Also, paper
cartridges are more easily tamped in the borehole. Advan-

30 ‘tages also lie with dynamite type packaging in matters of
material cost, unit volume of output and better borehole
1cad1ng. However, the physical nature and. rheclcgy of
emulsion explosives prevent the direct adaptation of dynamite
or gelatin cartrrdgzng apparatus. |

35 Conventional filler apparatus operating at high production
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apparatus, nanely, a nechanical valve nounted within the extrusion or

filling nozzle, also acts to crush the m ¢ro- spheres resulting in »
i aisensi ttve packaged products. 10 It has now been found that enul s
eprOS|ve conmpo- sitions and ot her slurry-like expl osive conpositions co )

taining resin or glass mcrospheres or simlar void-contain- ing material
as a sensitizing agent may be cartridged in convol ute paper tubes at high
rates-of productivity without 15 |oss of exmd osive sensitivity due to-
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mandrel ing material as a sensitiziﬁg agent may be cartridged in
convolute paper tubes at high rates of productivity without
15 1loss of explosive sénsitivity.due to crushing of the
microspheres or the like.

According to the present 1nvention, ‘a method for
packing viscous, gel-like explosives into convolute paper
tubes is provided wh;eh comprises the steps of -

20 (a) feeding a pre-cut length of paper film to a

~ continuously rotating, hollow winding/extrusion

- : mandrel to form a. cylindrical convolutely-wound
paper shell thereon,

(b) closing one end of the sa;d paper shell upon

< 25 _the said mandrel by means of an inwardly folded

crimp,
(e) extruding a cylindr;cal column of viscous, gel-
like explosives through a tubular element within
. the said hollow mandrel and into and against the
30 crimp-closed end of said paper shell, the said shell
' | being simultaneously slid along the said mandrel
by the force of the'explosive extrudate,
(d) cutting and separating the said cylindrical
- explosive column at a point adjacent the leading
'35 | open end of the:Saidfmandrel and indented within




(f) restraining the said displaced, filled shell in a holding neans, and
_(g) closing the said open end of said restrained, filled paper shell by
. ea f an inwardly folded 10 crinmp. In order to illustrate the w
1nv on, an apparatus for the form ng of convol ute paper shells and the’
pl acthg therein of a viscous, gelatinous product will be described with
reference to the acconpanyi ng drawi ngs wherein 15 Fig. 1is a

di agrammatic representation of the_apparatus enployed in the nethod of {he
invention; Fig. 2 is an enlargenent 0f the central tube winding and fill ng
conponents of tHaeaggddapaperf shedl to provide ian anfiddedapaperi n
cross-section oghglgrbga #ertabh, extrusion nozzle and Fig. 4 is the

extru5|on/mnnd|n n conbln {ion, ys n the a par tus of Fi

Referring to Fi g %igggagzngt Pes?§g f&**PQin FE&Wp@Bgstal 1
contmlﬂrm)(notsahdwmpnaheldrlve 25 nechanlsn1for the nmoveabl e el ement s
of the apparatu e c ry har ged
with bul k, vi sc?us%??giﬁggaf orgpél%ﬁggl ngﬁl%épﬁr m ro 1 progl des a
source of film R4S BeABRser ABAs SA which is dramn t hr ough t ensi oni ng
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acking ro ecte 0.a Jota Ligve nmechani sm
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7. As ¥Q | m mat ecirdmpsA | s drawn fron1source 5, it is cut into
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. therein of a viscous, gelatinous product will be described
. with reference to the accompanying drawings wherein
1s Fig. 1 is a diagrammatic representation of the
apparatus employed in the method of the invention:
Fig. 2 is an enlargement of the central tube wznding
~and filling components of the apparatus of Fig. 1;
Fig. 3 is a view partly in cross-section of a prior
20 -art extrusion nozzle and- ’
Fig. 4 is the extruszon/winding nozzle combination
used in the apparatus of Fig. 1.
Referring to Figs. 1 and 2, .there is shown a floor-
mounted pedestal 1 containing (not shown) the drive o
25 mechanism for the moveable elements of the apparatus. N/
Mounted upon pedestal 1 is a receiving hopper 2 charged
with bulk, viscous material 3 for packaging. Paper f£ilm
- roll 5 proéides a source of film packaging materials 5A
which is drawn through teﬁsioning'roiis 6A, 6B and 6C and
30 thence between driven cutter roll 7 and backzng roll 8.
Rolls 7 and 8 are connected to a rotating drive mechan;sm
. - within pedestal 1. A special knife edge 9 is shown on
the surface of roll 7. As film material 5A is drawn from
source S5, it is cut into parallologram-shaped sheets 5B
35 by knife edge 9 on roll 7. The cut sheets 5B are delivered
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, _
mat eri al 5A successively towards wi nding mandrels 12 and 13. 5 Mandrel s

12 and 13 are connected t.o a rotating drive nmechan- ismwthin pede (1.
Cut filmsheets 5B are formed into convol ute paper tubes, shown, for -
exanpl e, at .14 by neans of w nding nmandrels 12 and 1. The proj ecting open-
| eadi ng end of tube 14 is folded closed by neans of a rotating crinper 10
fi nger mechani sm 15. VVndlng mandrel s 12 and 13 conprise a fixed nandrel

houging 16, surrounding a w nding mandrel (not shown) and a fixed internal
hoiFBMIplpe (not shown) which constructi & =is shown in Fig. 4. This
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interl ock fRot whthin hoppemn aaedman@smswaapmvzdedelnct shown) within
- piston dispenser assembly l7 whereby measured volumes of
‘bulk material 3 from hopper 2 is injected through the extru-
sion nozzle into the crimped £ilm tube supported on the
wzndxng mandrel 13. As the tube 14 is filled with bulk
20 explosive material, it is pushed from winding mandrel 13
against . the resistance of a reciprocating retaining arm 18
and associated pneumatic piston 19. The resistance of re-
taining arm 18 against the end of tube 14 causes the bulk
_ explosive to take up the full volume within tube 14. Aafter
o 25 f£illing, tube or cartridge 14 is ejected and falls by gravity
to sloping receiving guide rails or rack 20 where it is held
in position for the closing of its open end by means of, for
example, a cam or pneumatically operated crimper 22. There-
- after, the complete, filled cartridge, designated 14A, falls
30 or is directed to a conveyor mechanism 21 which carries it
away to a casing unit, not shown. The apparatus is arranged-
so that bulk material is sequentially injected into end-
crimped £ilm tubes on each of the winding mandrels 12 and 13,
the extrusion cycles being governed by,  for example, a
35 mechanised interlock (not shown) within pedestal 1 associated
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with a piston assenbly and drive as shown at 17. Wth reference. to Fig. 3,

which shows a cross-sectional view of a conventional or prior art extrusion

ndegN\e, there 5 is shown a hollow extrrusion pipe 30 having a reduced di as
-Q; outlet end 31. Spool. valve 32 adapted for reciprocal hovenent is

shown nounted within pipe 30. The cylindrical wall of spool valve 32

contacts the inner wall surface of outlet 31, in order to cut off the fl ow

of viscous material 10 3 being extruded through pipe 30. Thi.s depicted

nmechani smtends to suffer fromtfuaéhﬁadvantage that the cut-off of the

fl ow of viscous material 3 through: the extrusion pipe 30 is not always
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be COQ%°'%E%'¥:$@&QQ chéﬁggmlnated package. In addition, where the
viscous material being extruded is of ;he type which con-
tains essential, gas-filled microspheree_or particulate
porous particles, the pressure required at high extrusion °*
rate of the viscous materzal around spool piece 32 and

20 through a reduced dlameter cross-sectlon within plpe 30

causes substantial breakage of the mlcrospheres_durlng
extrusion. This condition is aggravated as the'diameter
of pipe 30 is reduced. ' | B

Fig. 4 shows in cross-section an extrusion nozzle used o/
in the apparatus of Fig.llin cembination with a convolute
£ilm winding mandrel. There is shown an untapered, hollow
extrusion pipe,40_which is surrounded by a rotatable winding
mandrel 12 driven from a source (not shown). Mandrel 12 at
its downstream end 42 projects slightly beyond the end of
pipe 40. Stretched and secured across the diameter of
rotating mandrel end 42 is cuttlng wire 43. Around rotating
mandrel 12 is a non~rotating or fixed mandrel housing 1l6.
Housing 16 contains a longitudinal slot.(not.shown) along
its full length, through which slots sections 5B of
film (not showh) are passed to be convolutely wound by and



-*7- against rotating winding mandrel 12. A convol utely wound cylindrical
f|In1package having a closed | eading end 44 is shown at 14. As extrudat’e
vi scous material 3 is forced through extrusion pipe 40 in the direction ¢
the arrow, the.5 formed package 14 is caused to be pushed fromthe rotat(%@)
mandret 12 in the arrow direction: When a predeterni ned vol une of
extrudate has been injected into package 14, forward notion of the
extrudate through pipe 40 is halted, rotating wire 43 nounted in nmandrel .
end\42 cleanly severs 10 the colum of extrudate and filled fil m package 14
is drawn away from mandrel 12. In operation, and with reference to the
figures of the drawi.ng, convolutely wound fil m packages such as shown at 14
in Figs. 1, 2 and 4, are fornmed al ternati Wely on 15 rotati ng w ndi ng
mandrels 12 and 13 (Fig. 1) fromfilmsections cut between rolls 8 and 9

fromfilm SO%&S&n% a9 Hindiag mhmareakages ame c@hmadequoszadnas
show. at 44 | I)
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'  In operation, and with reference to the figures of
the drawing, convblutely wound film packages such as shown
at 14 in Figs. 1, 2 and 4,.a;e formed alternatively on
15 rotating winding mandrels 12 and 13 (Pig. 1) from £ilm
sections cut between rolls 8 and 9 from film source 5.
The ends of'the film packages are crimped closed as showa
at 44 (Fig. 4) by means of rotating finger crimper 1S or a
star crimper (not shown). After being crimped closed, the
film packages retained on and surrounding mandrels 12 and
13 are filled with extrudate drawn from a bulk material
supply 3 within_hopper 2. The extrudate is injected alter-
natively through each central extrusion pipe 40 within
hollow mandrels 12 and 13 into film packages 14 in pre-
25 determined or selected volumes depending on the volume of
package 14. Extrudate volumes are preselectad or set by
c - regulating the stroke of, for example, a piston dispenser
extrusion mechanism as shown at 17. After charging with a
chosén.volume of extrudate, the column of extrudate within

°n and near the open trailing end of package 14 is severed by
means of rotating wire 43 mounted at the end of winding

mandrels 12 and 13. Charged package 14 is withdrawn from
windirny mandrel 12 or 13 aided by reciprocating retaining
arm 18 and is guided into receiving rack 20 where it is



held until its open end is crinped closed by nmeans of crinper 22. If
_required, provision can be made for the application of an adhesive or other
.S ng material at 5 the tinme the crinp or closure is made to the end of
[oF: ridge 13. The fully cl osed package, designated 14A, is *passed from
rack 20 into, for exanple, a conveyor 21 for delivery to a gathering
station or casing unit. Thus a totally integrated cylindrical film
cartridge manufacture 10 and fillifigg aperation is provided which is %;;
adaptabl e t e ucLLo ange of cartrid i apeters_gnd vol unes.
The nechanigﬁégeﬁgﬁgge§£#0$p€%e {nﬁéﬁﬁf%ﬂP%EWQ%Pfggtggngegﬁsf? m packagi ng
mat eri al SAcrAmpP@rndeng F re@uissed f prowisicneansBe madef Ebm thees 14 by

means of Wi agphgcERRERCLE dX adedirditt diheddNdealiRE REtaEihheapound film
t ubes by _neaps of flgger crinper el enent 15 is described |nﬂgn|ted St at es
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convol ute wewldma8. cartridge 14 or 14A is preferably a kraft paper mhiQQ)
has been treated

e o o2 okl nBbh e ks ARSFoy 2 ° RS pEORE) BT ST PEC
: . sections 5B from packaging material SA the winding of the
15 £ilm sections 5B into film tubes 14 by means of winding
mandrels 12 and 13 and the end crimping of the wound f£ilm
tubes by means of finger crimper element 15 is described in
United States patent No. 1,575,894 granted to William T.
Ayer. Any common mechanical drive apparatus may be em-
20 ployed to power the aforementioned tube winding and crimp-
ing mechanism, which drive apparatus is conveniently
- housed within pedestal unit 1. The mechanism employed for
the proportioned injection or extrusion of bulk material 3
into -formed cartridges 14 preferably comprises a piston
25 dispenser apparatus. The crimper means 22 employed to N,
. close the end of the filled cartridge held in rack 20 is
preferably operated by a mechanical cam arrangement within
pedestal 1 but may also be operated pneumatically.
The film material used to make the convolute wound
30 cartridge 14 or 14A is preferably a kraft paper which has
been treated for oil resistance by, for example, coating
one surface with an oil-insoluble resin such as polytetra-
fluorcethylene or the like. -




-9~ Cains"l. A method for packing viscous, gel-like explosive material into
convol ute .paper tubes which conprises the steps of (a) feeding a pro-cut -
section, of paper filmto a b ~continuously rotating, hollow
mnndlng/extru3|0n mandrel to forma cylindrical ‘convol utely wound paper
“shell thereon, (b) closing one end of- tghe. sai d paper shell upon the said
mandrel by neans of an i nwardly folded 10 crinp, (c) extruding a
cyl'parical col Whaimfs vi scous, gel-Iike explosives through a tubular

el erent within fhe sgid ROl le gaj.ns
crinp-cl osed end .of gal d papg:\rﬂ gﬁ% Pf?ﬂddj%%esasge} lf%tl% e[:):gl:g‘ive
si nul t aneousl y glaterdiadng ntioe W@Mrﬂﬂ?% ke s whdehy fcampr isgs
extrudate, (d) (gggasngfand separating the said cylindrical explosive colum
~at a point adjacent the stream 20 en end of the said mandre
and indented within thd ag \A%e&gﬂ'é’rg eIy %%'Eﬂs"'hrf’ rﬂ?ﬂ’?’eof’p]&be?" shel |

end portions (e) displ zontdnuwonsiy sttt pps) 1w obind Ly -

M (s %é%%%%%@%??%maﬁ#%é?f% e 1,2,

shel | by means of an | pagest ghedilddthexreany. 2. A nethod as clainmed in daim

‘1 conprising the 30 aqgti eidlsiHPRrd dHP'GH e dsd £ SHELE s nst

the exterior of the cri cl gsed end of .the said er é?é%ﬁ urin
expl osi ve extr usi on. tg% sS%a mandrel by means gﬁugn fhwardl éofhed

10 - ¢rimp,
o - (¢) extruding a cylindrical column of viscous,
gel-like explosives through a tubular element
. within the said hollow mandrel and into and
against the crimp-closed end of said paper shell,

15 ‘the said shell being simultaneocusly slid along
o the said mapdrel by the forcg of the explosive
extrudate, ’

(d) cutting and separating the said cylindrical
explosive column at a point adjacent the dowpstream
20 open end of the said mandrel and indented within
the said paper shell to provide an unfilled paper
- shell end portion,'
. (e) displacing the said filled paper shell from
— the said mandrel, —
: ' 25 (£) restraining the said displaced, f;lled shell
in a holding means, and
(g) closing the said open end of said restrained
filled shell by means of an inwardly folded crimp.
2. A method as claimed in Claim 1 comprising the
39 additional step of providingla resistant force against the
exterior of the crimp-closed end of the said paper shell
durxng explosive extrus;on.- -
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-10-. 3. ‘A nethod as clainmed in daim1 or Claim2 wherein the.said
72 ut sections of paper filmare fed alternatively to nore than one
4? g/ extrusion nmandrel. 5 A nethod as claimed in any one of &

: : : - 10" = : . _
A5 1 to 3 inclusive wherein the said paper filmconprises*a kraft paper
havi ng at-least one resin-coated surface. 5. A nethod as clainmed in anyone

of daims 1 to 44nclpsigsrdhei®imineegaid expiast Vsrlélgi‘ﬁi. ded in 10 _
measur ed volunes by means of a piston dispenser.. 6 as clai

in any one dhegedthEhe Said RYEEVE $PCEEPRStAE BAPET efplBsAE col um IS
cut and sep@ed %wﬁﬁnﬁé@smdnérélenbﬁh@hé Pindeaggertrasiadt wre
supported at t ownstreamend of the said 15 rotating mandrel. 7. An
appar atus f 8@ acki ng of viscous gel- |ike explosive into convul ute.
paper tgbes conpm:yrn;methmﬂﬁasmnlaﬁmeda;naamptamengfconhEmSMMeteby
sel ected segGtians.. e er, source, (b) a
f eeder Wneré‘&? s“a%lgpepr%h%ru BIpa%SéF) ése:{':% %Anéégrgﬁ% ‘gbglgg afi ngs
paper - mﬂndiMgaﬁmupager(hgvzngkn#ilﬁ@StowmglngslpageataﬁndunganandreI '
whereon a pre-cutg papeinsH ?cﬁF'éigfﬁggd h”éﬂ%aoﬁ8”§eléiSiMs“QU@Q paper

a

tube, the said hoIWOM/nand ving an inter ow extrusion tube
t hr ough whlQWQAﬂﬁﬂﬂﬁsWb&ﬂ@%nv%%en%@i%eeéﬂ%géﬁvﬁnﬁesé¥§rﬁéﬁﬁo&nnandreI al so

having 3q taweafgdxeed:b&énﬁﬂeérw%neéﬁsw aopiéeodowgf:éeaakend wher eby the
30 extrudat e fron1t1§¥;a|d hol | om1extru3|on tub E gﬁglbe severed (d)

a crinping neans &herfeiet cﬁ)%rf’}%’afﬂﬁ gtRn3Y one o ms1to 5

inclusive wherein the said explosive column is cut and o

separated within the said filled shell by means of a
taut wire supported at the downstream end of the said

_rotating mandrel.
7. An apparatus for the packing of viscous gel-
like explosive into convulpte_paper tubes comprising in

pa
(83 ]

combination:

{(a) a rotating cutter whereby selected sections

'20 ~ .of paper film are cut from a paper source,
(b} a feeder whereby said pres-cut paper sections
are fed to a rotating, paper-winding mandrel,
(¢} a hollow, rotating, paper-winding mandrel
whereon a pre-cut paper section is formed into a

35 " convolutely wound paper tube, the said hollow

mandrel having'an internal hollow extrusion tube
through which viscous explosives may be passed and
said hollow mandrel also having a taut wire cut ti
means affixed to its downstream end whereby the

30 ~ extrudate from the said hollow extrusion tube may be
severed, _ '
(d) a crimping means whereby-the open leading end
of said convolutely wound paper tube may be
folded closed upon said winding mandrel,

35 (e) dispensing extrusion means whereby a measured
volume of explosive is charged into the said wound

T



of said conval utely wound paper tube may be fol ded cl osed upon said w ndi
mandrel, 35 (e) dispensing extrusion nmeans whereby a neasured vol &yg
of epr05|ve is charged into the said wound and crinped paper 'tube upQ
the said mandr€l, the charge tube being displaced fromthe said nandrel,

(f) hol di ng means whereby the said di spiiaced, expl osive-charged paper tube

is restrained for 5 end cl osur.e, and (g) crinping nmeans mhereby t he
open“trailing end of t S I h g tub |s fQl
cl 0S€d. 8. An apparatugggsé%gmﬁéa thg % %'7 &gr PSE S aﬁ?e

wher eby the said pre-cghapgagetubecbedng én@nﬂ@@edlﬁapmathmeByldommmdeeﬂhan

one paper-w ndi ng mandre). gol&@népﬂééﬁ’éu%h%e@ya't'ﬁ%d dal dCadisP1b oz, 0 aim 8
al so conprising a restralnlnggneans adapted to ap a 15 resistant force

agai nst the crinp-cl osE¥P&RE P‘FﬁérgépdpﬁgﬁértPGEbi&uFPﬁérﬁﬁée@hiPﬁlng of
- the said tubg with expkadi ¢¢8sut@, Andet hod for packlng vi scous, gel-like

| osi Pal i l, b Q.d bed
s oo e g5 UL bR Renn BARR A Ll 35 0tene b

t he packing of viscouspfgthe bakd exp&osive-n@@egedlpapew cabeolist €ocidpdr
tubes substantially as.dggghi bed herein and as shown in 25 Figures 1, 2 and

4 of the accompanyin raMAn
panyl ng gapparatus as claimed in Claim 7 also

10 comprising means whereby the said pre-cut paper sections
; are fed alternatively to more than one paper-winding
~ mandrel. |
9. An apparatus as claimed in Claim 7 ar Claim 8 also
comprising a restraining means adapted to apply a
15 resistant force against the crimp-closed end of the said
paper tube during the charging of the said tube with
explosives. _
10. A method for packing viscous, gel-like explosive
material into convolute paper tubes substantially as
20 described herein with reference to the accompanying
drawings.
11. Aan apparatus for the packing of viscous, gel4
like explosive material into convolute paper tubes .
\_ " substantially as described herein and as shown in
25 Figures 1, 2 and 4 of the accompanying drawings.
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