EXPLOSI VE CHARGA NG TECHNI CAL FI ELD The present Invention relates to
expl osi ve charging, and in particular to a nmethod of charging a
substantially vertical borehole with a coherent string exiting froma hose
end opening, wherein the exiting string only partially fills up the
borehol e di ameter. This can best be described as tovertical string

char gi ng, Accordingly, the present invention relates to a nethod for
chargi ng explosives in a substantially vertical blast borehole, with a
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fill up of the Is borehole dianmeter with the explosive in bulk form
BACKGROUND ART 20l n the mi ni ng EXPLOSEVE GHARGENG®Si ve charges are used to
remove rock and other ground nmaterial as part of normal m ning operations.
Expl osi ve enul sions are often used to provide the expl osive energy. Such
enul sions are fluid or viscous cohesive matter which can be sprayed into
the | ocati ons TEoHNICAL FEIBELD be used. A typical arrangenent for the
pur poses of_ expl osive renoval is to have an underground, substantially
hori zont al "passageway (drive), wth downwardly extending hollow shafts or
"bl ast hol es', SucFhebpsenttiovartionrrelabdst tonexmlosivegivdrding, fand iowavidautiry i n a

downward or u | ' ; [ ' ry 0 t hol es
transversely 1& }r‘\?mq}eﬁ*ef{dgﬁ g@t}?@é%aﬁae&?? ?voeé?&%\cggféglaﬁg @ﬁ asg%r%# or mati ons
are known as 'sFifhedting g a hqaeend enrming. avkergisuthiel G gk 0Bl adj acent
groups of fanmpagidiy @ upl the bbrehbleORRRtdS Thid @ai st IbeOdesRfibédiGas
passageway, pei ag, af LANg hargthg! OV

Accordingly, the present invention relates to a method for charging
explosives In a substantially vertical blast borehole, with a loading density
reduced in relation to that corresponding to the complete fill up of the

15 borehole dlameter with the explosive in bulk form.

BACKGROUND ART

20 In the mining environment, explosive charges are used to remove
rock and other ground material as part of normal mining operations.
Explosive emulsions are often used to provide the explosive energy. Such
emulsions are fluid or viscous cohesive matter which can be sprayed into
the locations where it will be used.

25

A typical arrangement for the purposes of explosive removal is to
have an underground, substantially horizontal passageway (drive), with
downwardly extending hollow shafts or “blast holes”. Such blast holes are
often arranged to fan outwardly in a downward or upward direction from the

30 drives in a series of blast holes transversely from the direction of the drive.
Accordingly, such formations are known as “fanned rings”. Indeed, there
are usually a number of adjacent groups. of fanned rings, with their
openings into the floor of the passageway being arranged in rows.



It is inportant to carefully control the energy of the explosive forces
used, to effect perineter and brow control of blasting in mning production
areas and to effect suitable explosive energy distribution in fanned rings.
In 5 particular, it is inportant to mnimze undesirable damage to
surroundi ng rock and earth matter, and thereby delimt the zone In which
the expl osive energy will renove such rock and other matter during

bl asti ng. Al so, given the fan-1like arrangenent of the rings, it wll
be appreciated that the rings are closer,to one another at their upper ends
than at their | ower ends. Accordingly, the explosive forces required to
remove the internediate rock and other matter needs to be |l ess towards the
upper ends of the rings given the conpounded effect of the explosions in
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remove the intermediate rock and other matter needs to be less towards

the upper ends of the rings given the compounded effect of the explosions

in the multiplicity of adjacent rings.

15
One method of achieving this is to reduce the density of the explosive
charges in an upward direction, towards the upper ends of the rings.
However explosive emulsions are not particularly practical for such use for

reasons mentioned below.

20
The density of the emulsion can be reduced by an aerating process
and this reduction in density can be used to lower the explosive energy
capabilities towards the upper ends of the rings. However, in order for the
explosive emulsions to be effective, the minimum desirable density is 0.8
25 g/cm?.

To compensate for the minimum effective density of the emulsions, in
addition to reducing the density, the overall compounded explosive energy
can also be reduced by providing the explosive emulsions up to different

30 heights in the respective rings, to form a staggered arrangement. However,
this process of Inserting such emulsions is cumbersome and time-

consuming and not particularly effective.



Anot her probl em of the known nethod of spraying explosive enul sion in blast
holes is that the overall weight of the emulsion in the blast hole is such
that, as a result of hydrostatic pressures and the reol ogy of the enul sion,
only a limted colum height of the emulsion (usually 35mto 45m dependi ng
on whether the emulsion is applied in an up-hole or down-hole direction)
can be supported. Anot her avail abl e net hod of reduci ng expl osive
energy is to use so-called ciecoupled expl osive products. In the

above- nentioned environment, LO this nidght take the form of expl osive
materials or enul sions which do not fully fill the blast holes, but which
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vertical bore holes, as the overall weight of the 4

15 United States patent no. 5584222 (Engsbraten et al) discloses a
method for charging explosives in substantlally horizontal boreholes. The
method comprises the steps of introducing a charging hose with an end
opening into at least one substantially horizontal borehole of a blasting
round. A pumpable and coherent bulk explosive is then pumped through the

20 charging hose at a controlled rate, and simultaneous with the pumping of
the explosive, the hose is withdrawn at a controlled rate. In this way, the
pumping and withdrawal rates are adjusted to form a coherent string
exiting from the hose end opening. The exiting string only partially fills up
the borehole diameter. This can best be described as horizontal string

25 charging.

In other words, the exiting string of explosive has a diameter that is
considerably smaller than the diameter of the substantially horizontal bore
hole. As the barehole is substantially horizontal, under the influence of

30 gravity, the exiting string sits on only the lower surface of the borehole. It
can be appreciated that such a system would therefore not be particularly
suitable for substantially vertical bore holes, as the overall weight of the



enmul sion and as a result of hydrostatic pressures, the enul sion would not
stick to the side wails of the vertical boreholes. One previous
attenpt at providing a nethod and apparatus for chargi ng boreholes wth
expl osives, which is suitable for use wth substantially verti cal

borehol es, Is described In United States patent no. 6397754 (Perlid). This
docunent discloses a nethod and a device for chargi ng boreholes with

expl osives. One end of the charging hose Is introduced to a substantially
predet erm ned distance fromthe bottomof the to borehole. Subsequently, a
punpabl e expl osive I's punped through the charging hose at a controlled rate
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15 Unlike the method described in United States patent no. 5584222, in
United States patent no. 6397754, the explosive Is caused to flow out from
a nozzle, arranged on the end of the charging hose, in the form of a hollow
cone and at high pressure, so that the outflowing explosive is given
increased viscosity and by virtue of the high outflow rate cohesively adheres

20 to the entire cylinder-shaped wall portion of the borehole, upon which the
explosive impinges in connection with the outflowing. With the aid of a
centering device, the nozzle is centred in the borehole.

In other words, the nozzle is adapted to spray the explosive in the

25 form of a hollow cone towards the cylinder-shaped wall of the borehole,

where the explosive is deposited as a ring In the borehole. This can best be
described as vertical, cylindrical decoupled charging.

It is an object of the present invention to provide an explosive

30 charging, and in particular a method of charging that overcomes or

ameliorates the disadvantages of the prior art, or at least provides a useful
alternative thereto.



According to a first aspect of the present invention there Is provided a
nmet hod of chargi ng explosives In a substantially vertical blast borehole,
with a loading density reduced in relation to that corresponding to the
conplete fill up of the borehole dianeter, the nethod including the steps
of : introducing a charging hose in fluid connection with a nozzle into an
end opening of the vertical blast borehole; noving the charging hose and
nozzl e al ong the bl ast borehole along a travel direction at a controlled
rate; as the to nozzle is being noved, fsorcing an expl osive enul sion though
the nozzle at a controlled punping rate such that the emul sion is sprayed
by the nozzl e DISICLOSURE OFITME INVENTION travel direction, In an arc
formati on extendi ng around an axis of the nozzle, which axis is parallel to
the travel direction, and onto an inner wail or the blast hole; and

adj usting the punphengrding 4 §rstiadped of thenprneseritdnvantion there ist progideds to form
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string anount In mal n
1s and the controlle movmg rate so as to form a coherent string of the

explosive emulsion exiting from the nozzle, whereby the string only partially
fills up the blast borehole diameter.

Preferably, step (iii) includes forcing the explosive emulsion though

20 the nozzle such that the emulsion is sprayed by the nozzle at a spray angle

to said direction of travel, the spray angle being in the range of 75 to 85
degrees.

Preferably, step (ii) includes moving the nozzle along the blast hole in

25 the travel directlon at a varying speed, which varies at a steady rate, while

step (iii) includes forcing the explosive emulsion at a substantially constant

rate, such that the volume of explosive emulsion sprayed onto the inner
wall, per unit length of the blast hole, varies along the blast hole.

30 Preferably, the nozzle is adapted to spray-said emulsion in said arc
formation.



,4 bore-hole |l ength. The excess ampbunt is obtained by a delay of hose

w thdrawal after the start of punping. In this specification, the
word "vertical" or "vertically" (for exanple in the expression "vertica
string") is to be understood as neaning upright or 10 uprightly,
respectively, or upward or upwardly, respectively, unless the context
clearly indicates otherwise and Is thus not to be interpreted to nean
literally vertical or vertically. Al so, within this specification
a string is aline of explosive that only 15partially fills up the borehole
di anmeter, having a dianeter that is considerably smaller than the dianeter

of the borehole. ON OF THE. f
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invention i$ pgsfeOkdi®dength. The excess amount is obtained by a delay of hose
withdrawal after the start of pumping.

In this specification, the word “vertical” or “vertically” (for example in

the expression “vertical string”) is to be understood as meaning upright or

10 uprightly, respectively, or upward or upwardly, respectively, unless the

context clearly indicates otherwise and is thus not to be interpreted to mean
literally vertical or vertically.

Also, within this specification a string is a line of explosive that only

15 partially fills up the borehole diameter, having a diameter that is
considerably smaller than the diameter of the borehole.

BRIEF DESCRIPTION OF THE DRAWINGS

20
Preferred embodiments of the invention will now be described, by
way of example only, with reference to the accompanying drawings in
which:
25 FIG 1 is a schematic perspective view of a "“180° nozzle” in

accordance with a first aspect of the present invention;

FIG 2 is a schematic section view through a blast hole in which a

method according to an embodiment of the invention is performed,

30 illustrating the spraying of an arc of explosive emulsion onto the inner wall
of the blast hole utilising the nozzle of FIG 1; and



30l lustrating the spraying of an arc of explosive enul sion onto the inner
wall of the blast hole utilising the nozzle of FIG 1, and 7

an enl arged schenmatic sectional
shown in FIG 1. 5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

present invention generally relates to explosive charging, and in

particular to a nethod or charging a substantially vertical borehol
with a coherent string 30 exiting froma hose end opening 16, wherein the
soexiting string only partially fills up the borehole dianeter, Thi
best be described as vertical string charging. Referring to FIG 1
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i ncl udes an inner passage (not shown) opening out through an aperture 12,

above which there I's a deflection wall 14, with an exit opening 16
peri phery of the deflection wall, the opening
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The present invention generally relates to explosive charging, and In
particular to a method of charging a substantially vertical borehole 50 with
a coherent string 30 exiting from a hose end opening 16, wherein the
exiting string only partially fills up the borehole diameter. This can best be
described as vertical string charging.

Referring to FIG 1 there is shown a schematic representation of a
commercially available nozzle 10 which can be used to perform part of a
method according to an embodiment of the invention, as described below.

The nozzle 10 Includes an inner passage (not shown) opening out
through an aperture 12, above which there Is a deflection wall 14, with an
exit opening 16 at the periphery of the deflection wall, the opening
extending partially around the aperture.

The nozzle 10 also includes a screw thread 18 and a spanner
engagement formation 20. The nozzle 10 is adapted to be connected to a
hose (not shown in FIG 1), by means of a spanner or other suitable tool
engaging the spanner engagement formation 20, for use in spraying an
explosive emulsion (also not shown in FIG 1).

The emulsion is directed by the hose into the nozzle 10 as indicated
by the arrow 22, so that the emulsion exits via the aperture 12 and is then
deflected by the deflection of wall 14. In this manner, the emulsion can be
sprayed, by the nozzle 10, in a formation extending 180° to 200° about an
axis 24 of the nozzle as indicated by the arrows 26. It will be appreciated
that the spray formation around the nozzle 10 is thus arc-shaped.

at the



20extending partially around the aperture. The nozzle 10 al so

i ncludes a screw thread 18 and a spanner engagenent fornmation 20. The
nozzle 10 is adapted to be connected to a hose (not shown in FIG 1), by
means of a spanner or other suitable tool 25 engaging the spanner
engagenent formation 20, for use in spraying an explosive enul sion (al so
not shown in FIG ). The enulsion is directed by the hose into the
nozzle 10 as indicated by the arrow 22, so that the enulsion exits via the
aperture 12 and is then 30 deflected by the deflection of wall 14, In this
manner, the enul sion can be sprayed, by the nozzle 10, in a formation
extendi ng 14300 to 200C about an axis 24 of the nozzle as indicated by the
arrows 26, It will be appreciated that the spray formation around the
nozzle 10 i s thus ®eterahq@ped to FEG 2, there Reshewn| schenbicadity, Bl ®s3;sectimre i s

shown, schemat - ' . . [ .ehol e 50
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a nozzle 10; which is for up-hole charging of the blast borehole. The nozzle

10 is attached to a hose 54 (indicated in phantom|ine ich i in
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connected to a source of explosive emulsion, which is not shown in FIG 2.
10
There is also provided a means 56, also shown in phantom lines, for
drawing the nozzle 10 upward through the vertical blast borehole 50. In a

preferred embodiment, the means 56 Is constituted by the hose 54.

15 The means 56 for moving the nozzle 10 through the vertical blast
borehole 50 is connected to a computer-actuated controller 57, which
controls the rate at which the means pulls the nozzle through the vertical

blast borehole.

20 In use, the hose 54 is adapted to direct explosive emulsion into the
nozzle 10, and the nozzle then sprays the emuision laterally outwards in an
arcuate pattern, onto the inner wall 52, as indicated by the arrows 60.

As best shown in FIG 3, the configuration of the nozzle 10, and in
25 particular the deflection wall 14, is such that the angle 58 at which the
emulsion is sprayed is In the range of 75° to 85° from the direction of travel
of the nozzle 10 through the vertical blast borehole 50. This direction, which
is substantially parallel to the axis 24 of the nozzle 10, is indicated by the
arrow 59, and the direction of spraying is indicated by the arrows 60.
30 )
The rate at which the controller 57 causes the nozzle 10 to move
through the vertical blast borehole 50, and the rate at which the emuilsion is
sprayed from the nozzle in an arcuate dispensing pattern, is such that the



15The nmeans 56 for noving the nozzle 10 through the vertical blast borehole
50 is connected to a conputer-actuated controller 57, which controls the
rate at which the neans pulls the nozzle through the vertical bl ast

bor ehol e. In use, the hose 54 is adapted to direct explosive enul sion
into the nozzle 10, and the nozzle then sprays the enulsion |aterally
outwards in an arcuate pattern, onto the inner wall 52, as Indicated by the
arrows 60. As best shown In FIG 3, the configuration of the nozzle
10, and in particular the deflection waPl 14, is such that the angle 58 at
whi ch the enulsion Is sprayed Is in the range of 750 to 850 fromthe
direction of tmansin firmsecotezraitevetiat birivggdD pm@ pation ehlthdinast wabr ehol e
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causes the nozgugiock) to nove through the vertical blast borehole 50, and
the rate at whi ch the enul sion is sprayed fromthe nozzle in an arcuate
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fills out the bl ast bor ehol e di ameter 50, several objectives are reached,

The expl osive itself need not i orre i ng
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full power of Fosi ve ronounce antages are
obt ai ned i n charge some bore-holes in thelr entirety with utilization of the full power of

a bulk explosive. Yet, the most pronounced advantages are obtained in
15 cautious blasting with thin strings of the explosive. It has been found that a
pumpable bulk expiosive string, uncoupled from the bore-hole wall and
spacing devices, neither behaves as confined nor as unconfined, with high
detonatlon velocitles. Rather it detonates with a markedly reduced velocity
and shock generation, perfectly meeting the requirements in cautious
20 blasting. The charging method outlined and the detonation mechanism
obtained sustains a stable and undisturbed detonation also in thin strings,

contrary to previous experience.

As the nozzle 10 is pulled through the vertical blast borehole 50, the
25 speed of movement is controlled by the controller 57, such that the speed
increases, while the rate of spraying of the explosive emulsion remains
essentially constant. As a result, the volume of explosive emulsion that is
sprayed per unit length (e.g. per meter) of the vertical blast borehole 50
decreases along the upward length of the blast borehole.
30
According to the preferred embodiment, the speed increases
uniformly, with the result that the volume per unit length decreases
uniformly. This assists in enabling a reducing volume per unit length of



15 cautious blasting with thin strings of the explosive. It has been found
that a punpabl e bul k expl osive string, uncoupled fromthe bore-hole wall
and spaci ng devices, neither behaves as confined nor as unconfined, with
hi gh detonation velocities. Rather it detonates with a markedly reduced
vel ocity and shock generation, perfectly neeting the requirenents in
cautious "to blasting. The charging nethod outlined and the detonation
mechani sm obt ai ned sustains a stable and undi sturbed detonation also in
thin strings, contrary to previous experjence. As the nozzle 10 Is pulled
t hrough the vertical blast borehol e 50, &he 25 speed of novenent is
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rate of sprayin plosive enulsi on essen Stant .

a result, the wrperresddhensripl osi ve enul sion that is sprayed per unit Iength
(e.g. per neter) of the vertical bl ast bor ehol e 50 decreases al ong the
upward | ength of the bl ast borehol e. According to the preferred
enbodi nent, the spdb8 |a|'?§¥eea'-‘-$8tesa%nm96"r‘9ﬁe§’ aReYh bae Pealy| foupdato t he vol ume
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menti oned abovB0.has been found to be advantageous as it assists in causing
the coherent string of the explosive emulsion 30 to stick effectively to
the inner wall 52 of the vertical blast hole 50. The coherent vertical
string 30 of expl odiheeoBRiENE verHical\iing 30 @4 ggrlogive emulsion, which leaves a

10 substantial portion of the Inner diameter of the blast borehole 50
substantially free of the explosive emulsion is advantageous as the area
that is substantially free of the explosive emulsion results in the emulsion
constituting a decoupled charge, which is useful in limiting and controlling
the explosive energy available on detonation of the charge.

15

Another advantage of the coherent vertical string of explosive
emulsion is that configuration of the sprayed emulsion assists in avoiding
problems of hydrostatic pressures. As mentioned above, such pressures In
the prior art can limit the maximum height of the column of explosive

20 emulsion that can be used. The reduction in such hydrostatic pressures can
enable a column of increased, or possibly even unlimited, height to be
achieved (subject, of course, to the height of the blast hole itself, the
charge hose, etc).

25 Although the invention is described above with reference to specific
embodiments, it will be appreciated by those skilled In the art that it is not
limited to those embodiments, but may be embodied in many other forms.

30 INDUSTRIAL APPLICABILITY

The present invention can be used in respect of explosive charging,
and in particular to a method of charging a substantially vertical borehole



to substantial portion of the inner dianeter of the blast borehole 50
substantially free of the explosive emulsion is advantageous as the area
that is substantially free of the explosive emulsion results in the

enul sion constituting a decoupled charge, which is useful in limting and
controlling the expl osive energy avail able on detonation of the charge.
Anot her advantage of the coherent vertical string of explosive emulsionis
that configuration of the sprayed emul sion assists in avoiding problens of
hydrostatic pressures. As nentioned above, such pressures In the prior art
can limt the maxi num hei ght of the columm of explosive 20 enul sion that
can be used. Tt & edherbntostrihg esial fivvel raomtsabhe opéuﬁﬁ@,twmeiﬁaﬁhemm

a
colum of incrgase or i ev e eight to b eved
(subj ect, of c%ﬁ’ qmlyt (9aﬁgi'§h§<l grpet s‘far?l%f" l?'§eﬁn har ge
hose, etc). describAutdswgfrcatsteingmhmrigon |s descri bed above W|th ref erence
to specific enbodinents, it wll be appreciated by those skilled In the art
that it Is not limted to those enbodi nents, but may be enbodi ed i n many
other forms. 30 I NDUSTRIAL APPLICABILITY 1. | with a coherent string
exiting froma hose end opening, wherein the exiting string only partially
This up the borehole dianmeter. This can best be described as verti cal
string charging. 12 CLAI M5



1. A nethod of charging explosives in a substantiaily vertical Dblast
borehole, with a |loading density reduced in relation to that correspondi ng
to the conplete fill up of the borehole dianeter, the nethod Including the
steps of: (l)introducing a charging hose in fluid connection with a nozzle
into an end opening of the vertical blast borehole; (S) noving the charging
hose and nozzle along the bl ast borehole along a travel direction at a
controlled rate; (111) as the nozzle i, being noved, forting an expl osive
erriuision though the nozzle at a controlled punping rate such that the
emul sion is SpRHYEd by the nozzle laterally relative to the trave
direction, In an arc formation extending around an axis of the nozzle,

whi ch axis is paral, travel ectl on a i nner wal |
or the bl ast h(e)l e; "an t'iod a?ﬂ?rﬂ'é‘f’l 85 dﬁnapusﬂgsq?’g% "ﬁ%&%"hggﬁ"ont rol | ed
moving rate so as t8ehePm “&t*bﬁehoéﬁmg s@#ﬂshg iefuge e ire xislagion v ehell si on

exiting fromthe neazéspomigytoOthet Etmpmamn Wbt ktheOborbiie dRkatdr, Bese, wher eby
the String only Parftd.ald IXCIJC‘"LJ % he bl ast borehol e .di ameter, 2, A method
of charging explosives Ina su St rally vertical blast bor ehoI e of claim

1 wherein step (lim i neroddasg éccwgmg Hobe IrefyMi @sriné@ioNWithsh ABzzlehatigh t he
nozzl e such that the ‘:‘aﬁ"élnﬁ'oﬁéhl F?sofgpg | stldfengRzzl e et a spray angle to
e

the direction of trav the spray ang elnglnthe range of 75 to 85
degr ees/. A net hodi)of marggthagchevgmgoaaseemdl Roz@lesaldrat €2t biadt| Boratret | cal

‘bl ast borehole of cl qyd;g?% AL agtﬁg bhtrdnedbldes moving the nozzie

along the blest ‘hole In the trave irection at a varying speed, which
vari es at a st eadyliy atas,.thahidzele Sk efgirgHimoved) Clodles afi Oexpiofige tehlstonpl o0si ve
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emulsion is sprayed by the nozzle laterally relative to the travel
direction, In an arc formation extending around an axis of the
nozzle, which axis Is paraliel to the travel directlon, and onto 6nly~
an inner wall of the blast hole; and

(Iv) adjusting the pumping -rate and the ‘controlled mdvlng rate so as
to form a coherent string of the explosive emulslion exitlng from
the nozzle anly on the inner wall of the blast hole, whereby the
string only partially fills up the blast borehole. diameter.

2. A method of charging explosives In a substantially vertical blast
borehole of claim 1 wherein step (iii} includes forcing the explosive
emuisfon though the nozzle such that the emulsion is sprayed by the
nozzle at a spray angle to the direction of travel, the spray angle being
in the range of 75 to 85 degrees.

3. A method of charging explosives in a substantially vertical "blast
borehole of claim 1 wherein step (i) includes moving the hozzle along
the blast hole In the travel direction at a varying speed, which varies at
a steady rate, while step (iii) includes forcing the explosive emulsion at
a’ substantially constant rate, such that the volume of explasive



ta enul sion sprayed only onto the Inner wall, per unit length of the bl ast
hol e, varies along the blest hole. A nethod ot charging explosives in a
substantially vertical blast borehol e of claim1l1. wherein Igniting nmeans
ore introduced into the bore-hole. S. A nethod of charging explosives In a
substantially vertical blast borehole of claim4 wherein the Igniting nmeans
art positioned close to the bore-hole innernost port and that the punping
and Wthdrawal rates are adjusted to give an expl osive anount at the
igniting neens In excess of the strin§3annunt in the main part of the

bore-hol e | ength. Ammidosbrefed SRR GtoGe el 0&il, VRS uhid I@gBLIhamidsal | Y

vertical Nast borehgle£,9 I in the excess anmount |Is obtained by
del aying the wt hdp‘gv?/élvgﬁoﬁsqt'cﬁg%]éotg%wg@?er t he punpi ng of the expl osive

emul si on has started.

4, A method of charging- explosives In a substantially vertical blast
bOrer_lole of claim 1 wheyein igniting means are introduced into the
bore-hole. )

K A method of charging exploslves In a substantially vertical blast
borehole of clalm 4 wherein the Igniting means are positioned close to
the bore-hole innermost part and that the pumping and withdrawal
rates are adjusted to give an explosive amount at the igniting means In
éxcess of the string amount in the main part of the bore-hole lengi:h.

6. A method of charging explosives in a substantially vertical blast
borehole of ¢laim 5 wherein the excess amount Is obfalned By delaying
the withdrawal of the hose after the pumping of the explosive emulsion
has started.



