2114088 1 Film<cCartridge Nhnufacture and F|II|ng thhod and Apparatus This
invention telates to an apparatus and nmethod for 5 filling convolute film
packages w th viscous, plastic, gelatinous or enulsified products. The

i nventi on.has partlcular application to the packagi ng of water-in-oi

oi | -in-water emrul sion expl osive conpositions in convolute paper packages
~1aQ Emul si on bl asting agents, such as those disclosed by Harold F.
Blwhmin United States patent No. 3,447,978 granted June 3, 1969, are
finding increasing comercial usage because of their inherent ¢ Hggx}g
manuf act ure and use and their high brisance. GCenerally, thesdé @ 15
agents basically conprise a |iquid agueous 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 resin or glass m crospheres
and an enmul - 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

nodi fiers, quuid ext enders, bul king agents and ot her - 2 - additives of
common use in the explosive art. EEpendlg% on their conposition,.these
emul si on explosives may be relatively insensitive and capabl e of- Lnitiation
only in5 reIaulmeb;rtnigeedMamuf&ctursna@ﬂa.booster charge. Alterna-
tively, emul sFddld and 38 ated to be sensitive to blasting

cap initiation in &ﬁ%' if-eARi & f&?i@é‘ss S aifVapparatus and method for

N 5 filling convolute film packages with viscous, plastic,

' gelatinous or emulsified products. The invention has
particular application to theepackaging'of water-in-oil or
oil-in-water emulsion explosive compositions in convolute
paper packages. ' :

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

15 agents'basically comprise a'liquid aqueous phase contain-
ing one or more dissolved oxygen-supplying salts, a liquid

_ carbonaceous fuel phase, an occluded gas or gas-containing

N 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, thickeners, for example
guar gum, and oross-linkers, ph-controllers, crystal habit

25 modifiers, liquid extenders, bulking agents and other




3.5 cmdianeter or |less. These cap-sensitive, small dia- neter charges are
rendesed sensitive by the inclusion therein 10 of a proportion of 'a
partate sel f -expl osi ve or substantial amounts of air by the .neans of +
.resiR_ok glass mcrospheres or both. The use of m crospheres as a -
‘sensitizing agent is the material of choice. Heretofore, emulsion explosive
conpositions, |like 15 aqueous slurry explosives, have been packaged in
.plastic film tubular, chub packages. Sucg packagi ng nmeans have been con-*
sidered essential because of the rheol ogy“of the conpositions and their
hi gh 1i qui ds asistittEivtes thcbmpankagesxnreneoexplnsmwetaxtu Dependdngni C,
particul arly | Z d The
&P%x@%o&?%&%ﬁoﬁ thedllenlils espeCI éﬁ;) %rfegr

use -of chub packagln di anet er cart

ai r-sensiti z&PIARH q’é’n ipgsngitiye apd °ﬁB§\E¥%r° n’d! ihation >Séfaé-ﬁ’ant ages.
Theie di sam¥?f§ma§e lazrge d&ane’b;rsvudﬂsg a\/rlﬂusbstfen |crxryent ](calnl@eltha-
packagi ng. e 0

conventi onal '&C{é}ne\e} u%ufﬂq'og 2%?1852‘788’%%% gl ng. %dﬁ b%nas]epsitivel I
di anet er chutﬁ?aattléﬁd-‘é@g Sé@ae@étéﬂtiﬂél inr%mﬂalk @*@mﬂﬁ@d%ééy:have
a tendenc%/ tgs..@lw idamater ei-lheéssn tPRebO" CA @enméyg ST gga-Al so,
paper cartri S are _nopre easi e van
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extrusi on premsusnxalMcﬁcbhnupaure substanti al nunbers of the mcrosphere

| ngredi ent LAUS | lrerali623iag ehiE1928A1 bxpPlsd 0 ! agkee and
reducing 5 its sensitivity. nal%ﬁp %e mean d o cut
. 15 agqueoys slurry eprOSives, ave been packaged in plastic £ilm,

tubular, chub packages. Such packaging means have been con-

- gidered essential because -of the rheology of the compositions
and their high liquids content. Chub packages are both prac-
tical and economic, particularly where the package sizes and

20 unit volumes are large. The use of chub packaging for small
diameter'caruridges, especially for air-sensitized emulsion
explosives, is, however, not without disadvantages. These
disadvantages are particularly evident when small diameter
chub packaging efficiencies and costs are ccmpared with those

25 of conventional convolute paper, dynamite type packaging.
Additionally, small diameter chub packages, because of their \_)
rounded, sausage-shaped ends, have a tendency to override
each other in the borehole,. causing jamming. Alsc, paper -
cartridges are more easily tamped in the bcrehole, Advan-

30 tages also lie with dynamite type packaging in matters of
material cost, unit volume of output and better borehole
loading. chever. the physical nature and rheology of
emulsion explosives prevent the direct adaptation of dynamite
or gelatin cartridging apparatus.

35 . Conventional filler apparatus operating at high production




off flow of product in conventlonally operated cartrldglng appar at us,
nanel y, a frechani cal val ve mounted within the extrusion or filling nozzl-e,
al'so acts to crush the mcro- spheres resulting in insensitive packa"
product.s. -10 It has now been- found that enul sion expl osive co
sitions and other slurry-like explosive conpositions con- taining re n or
glass mcrospheres or simlar void-contain- ing material as a sensitizing
agedt may be cartridged in convol ute papes stubes at high rates of

product|V|ty wi thout 15 | oss .of explosive sensitivity due to crusmqﬁi
the microspher E3t@8 ToRMITeS the 9y FTRREOP, BERRBUF RS FRIGH TUPHHR®0d
for packing vi sabgSangial | nimbere|ofsithes m:.n:tmspharel iheredpent t tioes irs-

provi ded which e rfa

| engt h of paperggggih‘?o&éé%@%ﬁy rota w?isa) eﬁ:g\%g%m@%d&&’ %:'sx} on
mandrel to Por k8 8eRehEETERY. c A ﬁgepaﬁépssﬁBP1°¥ﬂgr%QwF“?tn
closing one engsef £16@ &£ PrdBisd ﬁheidnvmloainy opetheesaezdrmﬁi by

f dly fol ded cr t
Vi scous, gel - FRRETEERTeoReRly i, MephARi Al YALuR RERPOEE ifnis M, O
hol | ow mandr el eandusiaon endfbling tngarleg) also acgsi kp- crushdtheduifsreaid
paper shell, ngrcad fasﬁitﬂ%%adaa&ﬁrawbuckhydaa Qaauées sai d
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open end of thsisaodsnandratheuubIunhyﬁkikememphoszve-cdmposﬁtleascquwper
shell to providg;a0nyntilif P aPliss Mldrdathedds! b2 similar void-contain-
ing material as a sensitizing agent'may be cartridged in
~ convolute paper tubes at high rates of productivity without
15 loss of explosive sensitivity due to crushing of the
microspheres or the like.

According to the present invention, a method for
packing viscous, gel-like explosives into convolute paper
tubes is provided which 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 said paper shell upon

25 the said mandrel by means of an inwardly folded
| - erimp, : : _

(c) extruding a cyl;nd:ical cclumn 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
o being simultaneously slid along the said mandrel
by the force of the explosive extrudate,
(d) ecutting and separating the said cyl;ndr;cal
~ explosive column at a point adjacent the leading
35 ,' open end of the said mandrel and indented within




'(e) di spl aci hg the said filled paper shell fromthe 5 _ said mandrel,

(f) restraining the said displaced, filled shell 'in a hol di ng neans, and
(g) “ttpsing the said open end of said restrained, filled paper shell by
rrea‘ns"an i nwardly fol ded 10 o crinp. In order to illustrate-the

I nventken, an apparatus for the form ng of convolute paper shells and the
pl aci ng therein of a viscous, gelatinous product will be described .with .
_reference to the acconpanying draw pgg wherein 15 Pig. 1is a

diagrammatic representation of the apgar atus enployed in the nethod of the:
i nvention; Fig. Xhe saideprRegefballorot RECYEGE ran. unfidladhdarerand filling
conponents of thehEllaedduportibhy. 1, Fig. 3 is a viewpartly in
cross-section _of prqj.Qr -art extryusio zzle and Fig...4.0s.the

ext rusi on/ wi ndi ng(aﬂo sglé% ”n Foﬁsﬂléegl?ﬁ%h%i%?ga%ﬁj[g fﬂ%&e | .
Referring to Fi gsaill madd¥eli,here is shown a floor- nounted pedestal 1

contai ning (not sgWpedtdaidingceRa sitahassiaced, (L1 Tew WHY1a gheaents of
t he apparatus. Munted upon pedestal 1 is a receiving hopper 2 charged with
bul k, viscous nmati4&HRg; 83aBR%gi ng. Paper filmroll 5 provides a
source of fil m paRaglosimngt chealsaid opencand soflr sadd treshkrgined)si oni ng

Il's 6A, 6B and ] i ; I d
[)gckisng roll gn l@ﬁl?ﬁp%%grgtsg‘régiggﬁﬁﬁgg ?%I%E%%#grrll\?géngghani sm

wi thin Pdestal BTIMBypecial knife edge 9 is shown on the surface of roll
7. As filmmaterimgl cvlers td dWAubteataothcifventio®, i aApparatus for

Chect s 5B arBd g, ot eofipiise Bkegh) biefhd “uin ihd Backne')y

mount-ed for therein of a viscous, gelatinous product will be described U
' . with reference to the accompanying drawings wherein
15 Fig. 1 is a diagrammatic representation of the

apparatus employed in the method of the invention; ]
FPig. 2 is an enlargement of the central tube winding
and filling components of the apparatus of Pig. 1;
' Fig. 3 is a viéew partly in cross-section of a prior
20 -art extrusion nozzle and - R
Fig. 4 is the extrusion/winding nozzle combination
used in the apparatus of Fig. 1. o
' Referring to Figs. 1 and 2, .there is shown a floor-
mounted pedestal 1 containing (not shown) the drive
25 mechanism for the moveable elements of the apparatus.
Mounted upon pedestal 1 is a receiving hopper 2 charged ' W,
with bulk, viscous material 3 for packaging. Paper £ilm
_ roll 5 provides a source of film packaging materials 35A
which is drawn through tensioning rolls 6A, 6B and 6C and
30 thence between driven cutter roll 7 and backing roll 8.
Rolls 7 and 8 are connected to a rotating drive mechanism
. within pedestal 1. A special knife edge 9 is shown on
the surface of roll 7. As film material S5A is drawn from
source 5, it is cut into parallelogram-shaped sheets 5B
35 by knife edge 9 on roll 7. The cut sheets 5B are delivered




f eci procal novenment in order to direct cut sheets 5B from material 5A
successively towards w nding mandrels 12 and 13. 5 Mandrels 12 and 13@
gonnected to a rotating drive nechan- ismwthin pedestal 1. Cut film
sheet s 5B. are formed into convol ute paper tubes, shown, for exanple, at" 14
by means of winding mandrels 12 and 1. The proj ecti ng open | eading end of
tube 14 is folded closed by neans of a rotating crinper 10 finger

nechani sm 15. W ndi ng mandrels 12. and 13_conprise a fixed mandrel housing
16, surroundi ng a w nding mandrel (nof 3hown) and a fixed internal holl ow
pi pe (not shomtmmqmmﬁdectlm@n Pefimotkoribarill is. meMtf@rnal

Wthin hopper Doigieds dyead 5:“%"3.‘3%“30?9*#‘3 i RIS frdw >
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causes the bul k x; t,0.ta t 4.
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pneumatlcally er te ri Ther a te fille
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nreg;am sm 21 mmmoes iist showp tio Bigasédng Thnis, :.mm;ﬂo\hnllﬁwe pipe
ap

ratus is agdanoRthe bd Al eﬁ%s%hehbiﬁlésféf tﬁﬁﬂ Xnd%iﬁ“atle@ into
end- cri gfgd fljmtubes on each_of

| Nng nman 12 an %
ext r usi ontRycl st RPRR*Fedred M8FD aP&FmExéﬁﬁIBrmé’- rﬁi’rﬂ‘ﬁédw-{t in
i nterlock (notpﬁémm)dwuﬁénsurpmuyl1aswnereb?dneasured volumes of

bulk material 3 from hopper 2 is injected through the extru-
sion nozzle into the Crimped'film tube supported on the
winding 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. After

25 £illing, tube or cartridge 14 isﬁejected'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 tq Fig. 3,
which shows a cross-sectional view of a conventional or prior art extrusion
no .. there 5 is shown a holl ow extrrusion pipe 30 having a reduced dia- ¢

. me dutlet end 31. Spool valve 32 adapted for reciprocal novenent is
shown mounted within pipe 30. The cylindrical wall of spool valve 32 y
contacts the inner wall surface of outlet 31, in order to cut off the flow;
of viscous material 10 3 being extruded through pipe 30. This depicted ~
mechani smtends to suffer fromthe-dgsadvantage that the cut-off of the

fl ow of visgous _materci al ough_th rusi ipe 3Q i's not al ways

cl ean, resm’%&'lha P&g’f’g?i 8%3%%8&?%% %’f’%étarﬁiasgf%é&ataect ﬁ'g ‘tip of spool valve
32. This extrud#ishisefanepredbecFig coht aftinh ahqweclragaossrsagdiionsd,
wher etthle hes g laatéehvahtbsiﬁag Qi‘tﬁb'ﬁﬁ.dté_zst @::tﬂéa% ita\ip@mwlt@b ;eaaret ains
essentigl, ,gas-filled _nicrospheres or pastic e porous particles, e
pressurfae" r dquisSheunaf ﬁ%ﬁ"'&x%‘ﬁ%ﬂﬁl‘?’ét%"ﬁ ﬂg‘iﬁ%&sr efafidround
spool pi ecameX2rapdt2ét ehdoldfh aSpecliceallvk aidtagdapheds foxeciecdpracahi n pi pe
30 causes $RstRARG : 4 QEﬁﬂfr " duhy l.@R. This
condition is agg9§Vg%eghggk?ﬂéugﬁgﬁgﬁéﬁﬂéﬁ ;M[ﬁ;%?% iﬁ%?ggggégggéFgg 4 shows
i n cross- s#@diloRfafPeRlr UaivR AR-5PRtAREY Fhe tinnernyald surdpceigsl in
conbi nat i ouliet 3Lgoarobpderf tb newt nslffochatlicd .of Wiaceuss makkertiaan

i nd nd S ddPei o, SHEFRa (LRSI b, ¢ Bt MR ed) mlchnMAY, o
downst r eamteadsq xopsyféersfsemghie \dbradiantage dhptorthe guts9ff gfy et ched
1 Aol e L o 1 e e o housi no.
16, Housi ng0Ld % SEaPREekS| SEERPUCFRATLELS Che bt PRrbagn BF fuiT |
| engt h, t hrextgladaitiec Btskbestipcof ospodB wilve |3R( ndthishewtrudagepassed to
be convy Uikly pMRUldeDY 8BHtaminated package. In addition, where the

viscous material being ext:uded is of Ehe type which con-

tains essential, gas-filied miérospheres or particulate

porous particles, the pressure required at high extrusion

rate of the viscous matérial-around spool piece 32 and

20 through a reduced diameter ¢ross-section within pipe 30

causes substantial breakage of the microépheres durihg

extrusion. This condition is'aggravated as the diameter

of pipe 30 is reduced.

"Fig. 4 shows in crosé-section an extrusion nozzle used
in the épparatus of Fig.l in combination with a convolute
£film winding mandrel. Thére_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 cutting wire 43, Around fotating
mandrel 12 is a non—rotating or fixed mandrel housing 16.
Housing 16 contains a longitudinal slot (not shown) along
its full length, through which slots sections 5B of
film (not shown) are passed to be convolutely wound by and



L7 - agai nst rotating w nding mandrel 12. A convol utely wound
cylindrical film package havihg a cl osed leadiing end 44 is shown at 14,
JAs extrudate viscous material 3 is forced through extrusion pipe 40 i-
direction of the arrow, the 5 formed package 14 is caused to be pushed om
the rotating mandrel 12 in the arrow direction. When a predeterm ned
vol.ume of extrudate has been injected into package 14, forward motion of

t he"ext r udat e t hrough pipe 40 is halted, rotating wire 43 nounted in
mandrel end 42 cleanly -severs 10 the colunn of extrudate and filled film
package 14 is drawn away from mandrel 12. In operation, and with reference
to the figures of the draw ng, convol uteky _wound fil m packages such as
shown at 14 in Figs.- 1, 2 and 4, are forned alternatively on 15 rotating

wi nding mandrels 12 and 13 (Fig. . 1) fromfilmsections cut between rolls 8
and 9 fron1FBFﬁP§6uF@éaSinShEiBﬁaggoPaPHEeF|Fﬁrpacﬁaﬁ@gvﬁﬂgtéﬂynﬂéﬂnélosed |

as shown atc§4ihEcha4)fblmnpaaﬁagé havahgng tloged téadpag éhdoadaistar

crinper (not shown Af ter ,being_crinped,cl osed e.2 i . m packages
retai ned onS2R¥BsH % &6nd.nésnsﬁgFBF§n§2V§ﬁ8°E§ kpke FFF?e% #Pt AOELERudat e
drawn from &hroughmexsérusiosupppg 30winhthehdppection dfietbet nuttawe ithe

i nj ect ed B'ES?ge?ab §h¥etﬁﬁoiﬂh ?ﬁSQdC%BtBQ' ﬁéhéﬁsE?Bmpgﬁgeégt&%ﬁﬁgnor

hol | ow mandre m_pack re- term ne
sel ect ed voWGR€§e&eﬂ3naPn§ SnaFHQWVGPEﬁﬁtéPnpackgbénlﬁ predetggmiredol unes
are presel egbadmer ofeexityudagel Ahsnbetheiatjeekedofintbopackagrl €4,a pi ston

Ol Renser CHbrHRRATnBRIART bR TLAS SUEMaRhe  LnsblkR pIRA' Ab0Esr R Rac 0"
trailing entothtpagkwdzel 43 moypvedednbpandzed endrézaciagniwrsenersnunted
at~he end @heWeBdiuhg Gén@&%?&;ﬁd&%eaaﬁdlhﬁaar #e9mPpakRABe 144! $sakhhAW

fromw ndin ded by reciprocating retalnlng arm 18 and

is guided i &YrgEQPvPﬁng&&k 120 where it is

In operation, and with reference to the figures of
the drawing, convolutely wound film packages such as shown
at 14 in Figs. 1, 2 and 4, are formed glternatively on

15 rotating winding mandrels 12 and_l3 (Fig. l) from £ilm
sections cut between rolls 8§ and 9 from £ilm source 5.
The ends of the film packages are crimped closed as show.a
~at 44 (Fig. 4) by_means_of rotating finger crimper 15 or a
star crimper (not shown). After being crimped closed, the
20 film packagés'retained on and surrounding mandrels 12 and
13 are filled with extrudate drawn from a bulk material
N, _ 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'preselected or set by
"t- regulating the stroke of, fdr.example, a piston dispenser
| .éxtrusion mechanism as shown at 17. ' After charging with a
chosen voiume of extrudate,'the column of extrudate within

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
windingy mandrel 12 or 13 aided by reciprocating retaining
arm 18 and is guided into receiving rack 20 where it is

mn



held until its open end is crlnped cl osed by neans of crinper 22. |f

Fequir provi sion can be nmade for the application of an adhesive ‘or other
seal’i terial at 5 the time the crinp or closure is nade to the end of Y
cart- 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 e
.cartridge manufacture 10 and filling Bpération is provided which is - e
adapt abl e t o héEd prrogillc tiit® opfena endnde ei:impéﬂréﬂqﬁediimﬁiﬁn?s a® vol unes.

gl 4
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or ef or abl y cofpTHLER MhtRarahed, 8 Lindaiaal TATB Far tEidae MARHARIT Sreans
22 enpl oykal tand:lﬁsbliﬂgs opetatiionhd sf ptbvdideérﬁhidge;heidhpﬁwmltﬁo is
preferably opgf é%(iﬂ% aflea t #ﬂg! efdgstal 1 but
may al so be oper p%ﬁﬁﬁ% F'%h hgkff': ?l% %{)o make the

convol ut e woufRRERRS<cartridge 14 or 14A is preferably a kraft paper which
has been treated frHe aidcHapfiistisaee@lbyed' ﬁérexﬁapd:@ttwtomgffme surface

with an of -1 DSl il 43P Ylle WalxaT1RE' BAELERa1 " SAOLOS MG Ye e | ' ke

15 £ilm sections 5B into film tubes 14 by means of winding
mandrels 12 and 13 and the end crimping of t@e wound film
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 proporticned injection or extrusion of bulk material 3
into formed cartridges 14 preferably comprises a piston

25 dispenser apparatus. The crimper means 22 employed to

, close the end of the filled cartridge held'in'fack 20 is _ _
preferably operated by a mechanical cam arrangeiment within o/
pedestal 1 but may also be operated pneumatically. '
The film material used to make the convolute wound

30 cartridge 14 or l4A 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-
fluorocethylene or the like. '
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= 9 - Caims 1. A nethod for packing viscous, gel-like explosive mat I
into convol ute paper tubes whi ch conpri ses the steps of (a) feeding

;pro-cut section of paper filmto a 5 continuously rotating, hollow

wi hdi ng/ extrusi on mandrel to forma cylindrical convol utely.wound paper
shel I thereon, (b) closing one end of9tfwe said paper shell upon the said

. mandrel by neans of an inwardly fol ded 10 ~crinp, (c) extruding a

cylindrical coClaimef viscous, gel-like explosives through a tubul ar

el ement within the s fa'qahﬂéﬁﬁﬂﬁnfaﬂrﬁﬁcﬁﬂﬁg'Gi@céﬂg,agélﬂiikéhéx losive
crinp-cl.osed end of said Qa per 15

d shell
si nul t aneous| ynatreFial} obR; ?H%°§%? Fﬁnﬁ?@?rb§uPﬁ§ VS?EEISngﬁésﬁﬁpkggive

ext rudat e, (d)seupglag and separatlng the said cylindrical epr05|ve col um
at a point adjacent t - n wangr el
and i ndented within t ¥%§%é§§ EPT S5 § s%%@? g gﬁoka%gﬁle paper shel
end portidh, (e) d|sptqutﬁguohalyarat#tﬂhed dows wdind

mandrel , 25 and (g@ ?féftéé' bEfk hhegqahé:%&al %%%mtldlgdmau

[
hol dirng means, osin e sal d en end of said restrained fi
shel | by neans of an Pﬁ&ﬁ?d#@e;GIGEGrEPFWp 2. A nethod as clained in
Caim1l conprising thepB0 cBddihigobne 2hdpodf thieosadidnpapereshelinupom ce

B e e el Lo Bhe'bE16" nliRafel°B¢ Y o 4n® YnhalRAY s¥liea AUri N
10 crimp,

- "~ {e) 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 simultaneously slid aleong
the'said mandrel by the force 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 - (f) restraining the said displaced, fxlled 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

30 additional step of providing a :esistant-force against the

exterior of the c:;mp-closed end of the said paper shell
during explos;ve extrusion. o ”
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* cC L MS * @ - 10- 3. Anethod as clainmed in daiml or Claim?2
Whejy the said pre-cut sections of paper claimare fed al.ternatively to
nor an one W ndi ng/ extrusi on narrdidd® ~ 5 4. A nethod as cl ai ned
inany one of Clainms 1 to 3 inclusive wherein the said paper film conprises
a kraft paper having at |east one resin-coated surface 5. A nethod as
claimed in anyone 8t Chamgihed: 854 cladhes va WHads i tare Gladm eXpl osi ve I'SVI

extruded in Wh@?éﬁﬂréﬂeVthlEE?rlé cma@ec&fmasmo%t Paghspengerard. A
met hod as clalned i ncl ysive wherein the said

‘expl osi ve col f gtEEPXEHHeégpapaFQJ%m q1qﬂﬁaﬁiﬂq}WQ4?¥§FQﬁﬁ9T by means
of a taut- mﬁrmaﬁﬁppmtted at the downstream end of the said 15 rotatlng

mandrel . 7. An appar at pa k|n of Vi SCOUS ke expl osiy
into comul ute papaf t b@§g§8§p§| © &ﬁbﬁ%¥|QhéJ?%0éif gf tutte
wher eby sel ecirdlustveowbeéin the- sfa:.ﬁapalpefn | b Jaer @omprifsgnna paper

source, (b) e r .Sal d,.pre-Gut ct S ar d
otati g, papSToLriRRarGayinE QlpsaEt AR TR S it nal ng
mandr el whereon a DPke-3umephpdr asectliadreds ihoamnyy ong ®fH Glainos Wk ety 4vound

paper tube, t&ﬁ ﬁhgvaobhg?bqﬁnghglsQﬁ&'%ﬁﬁﬂ%éﬂ@éa %¥¥%ﬂé?%f¥ﬁrusion

t ube through vi.scous expl osives asse ow mandr e
al so havidy a"‘?%ﬁ?rﬁﬁirEOéHl“?FrLQYn@&ﬁéisanfl %e@ltsd'-qnt §Wﬁl'e~am end wher eby

the 30 extrugat eaf paghble asaicd al Ao Wne M B dflke IEys Rerseyer ed
inclu51ve wherein the said explosive column is cut and
separated within the said filled shell by means of a
taut wire supported at the downstream end of the said N
rotating mandrel. '
7. An apparatus for the pacxzng of v1scous gel-
like explosive into convulute paper tubea comprising in

[
(%3]

combination:
(a) a rotating cutter whereby selected sections
20 .of paper £ilm are cut from a paper source,
(b) a feeder whereby said pre-cut paper sections
are fed to a rotating, paper-winding mandrel,
{c)} 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 U
through which viscous explosives may be passed ard
said hollow mandrel also having a taut wire cutting
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

* € L MW S *



(d) a crinping nmeans whereby the open | eading end of saidconvolutely wound
paper .tube’ may be fol ded cl osed upon said w nding mandrel, 35

di spensi ng extrusi on nmeans whereby a neasured vol ume of explosive is
charged into the said wound and cringed paper tube upon the said :
mandrel, the charge tube being displackd fromthe said mandrel, (f) holding"
~nmeans whereby the said displaced, explosive-charged paper tube is
restrained for 5 and enthhpeédspsper abdbégnpohi BRengai@ananabelebyhkhe

open trailing end of i [ vezch p [ be_is,folded
closed. 8. An apparat%&gﬁigcg%ﬁée ?%¥c9§?§538§9529§8 %gﬁpﬁ?gﬁnﬂaﬁgﬁﬁé'
whereby. t he said pre-€tft phpbdingcneéams whereby sheesaidi ¢ébplacedpre than

one paper - wi ndi ng mangel os fyre Ah2PPEE AbaiSeaStabal M0 rbatFhahgy7rar daims
al so conprising a restrainjng neans” adapted to apply a 15 resistant force
agai nst thedcrinp-cl otRY ehoS®¥et @<Lai d paper tube during the charging of

the said tube with expipsi yesmpify MeanshwHetebypP8REi Sfei 6eQiEingebnli ke

herei n w th ref erenceot b bhesate cRRROFHEEar BaF HES, Bae? Rib8oA4, SPL8%For

t he packing of viscousloged. |ike explosive material into convolute paper

t ubes substantially ag.deggrggggﬂy@uylagugiéghéﬁu&%1dihgﬁifﬁé&gﬁs 1, 2 and

4 of the aCfgnpgg LQ SQQGWhggis 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. An apparatus for the packing of viscous, gel-
like explosive material into convolute paper tubes @ .,
substéntially as described herein and as shown in

25 Figures 1, 2 and 4 of the accompanying drawings.
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