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The present invention relates to an installation ‘for 
water~injection ?ring or blasting, and more particularly to 
improvements in the blast cartridge used with water 
injection blasting operations. ' 
A blasting method utilized since a few years, above all 

for the mining of coal, is the so~called injection ?ring or 
blasting (as described in the Nobel-Heft 1960, page 128d 
and page 220d). This method is based on the fact that 
at ?rst the charge is introduced into the borehole and 
thereupon water is pressed into the same with the aid of 
an injection hose. The ?ring or blasting takes place while 
maintaining the water pressure. The injection hose is 
expanded by the water pressure and abuts sealingly against 
the bore walls. The advantage of this method resides 
especially in the fact that with coal the proportion of lump 
coal is increased, the coal is not thrown so far which is 
important for the protection of the ?ring or blasting per 
sonnel, and the dust and cloud gas or smoke formation 
produced by the blast is reduced. Of course, this method 
may also be used with other types of rocks or stone forma 
tions other than coal. 
The water-injection blasting is comprised of the follow 

ing steps: Boring of a borehole, introduction of the hosed 
cartridge, insertion of the ignition cartridge, introduction 
of the water-injection hose, supply of water under pres 
sure and blasting or ?ring. However, the blasting or ?ring 
should be carried out only when the ?ring foreman has 
determined at a manometer that the required water pres 
sure is present. 
The difficulties which had to be overcome in the realiza 

tion of this method resided to a lesser extent in the con 
struction of the water hose but rather in the blast cartridge. 
Completely satisfactory results could be achieved only 
when explosives had been developed that are insensitive 
to water pressure. However, also with these explosives, 
completely satisfactory ignitions could be achieved only 
When the cartridges were in natural contact. The car 
tridges could not be separated thereby from one another 
by washed-in or silted-up particles to assure proper opera 
tion. 
The aim of the present invention is the creation of a 

blasting apparatus by means of which the injection blasting 
can be carried out in a considerably more simple and more 
safe manner. The present invention essentially consists 
in that the blast charge together with the ignition means 
thereof is constructed in the manner of a cartridge and is 
attached directly as head at a water-injection probe. A 
single, unitary apparatus now takes the place of the sepa 
rate parts consisting of water hose, blast charge, ignition 
charge, and ignition device. It is only necessary for pur 
poses of blasting to bore the blast bore, to introduce the 
probe together with its blast-head and to apply the water 
pressure to the injection probe. The di?iculties of the 
installation of the blast charge and the correct packing 
thereof in the blast-hole and the installation of the igni 
tion charge are obviated by the present invention. The 
blast charge has in every case a shape and form by means 
of which, in contrast to the use of several individual car 
tridges, a safe ignition is assured. The size of the attached 
head containing the blast charge depends on the powder 
quantity necessitated for the blasting operation, and there 
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fore can be chosen at will without having to change any 
thing in the apparatus. 

Experiments carried out with the novel probe of the 
present invention have demonstrated surprisingly that 
practically no damages occur at the probe and at the 
securing supporting parts for the cartridge but that instead 
these damages are limited to easily interchangeable parts 
appertaining to the cartridge so that the costs for each 
blasting operation are not increased by replacement parts 
for the probe. 
An essential characteristic of the injection blasting 

method according to the present invention is the fact that 
it does not release a blast effect, properly speaking, but 
instead a pushing or sliding effect. Consequently, the 
blast charge which is more properly designated as propel 
lant charge, is a slowly burning explosive, for example, 
nitrocellulose powder that is assembled in the cartridge 
in loose packing. It is only necessary that the propellant 
charge does not burn little by little but instead com 
pletely simultaneously as much as possible. This can be 
achieved in accordance with the present invention by the 
application of a guide-duct-ignition. A tubular pipe mem 
ber, for example of cardboard, is extended longitudinally 
of the propellant charge which is operatively connected to 
the rear of a booster charge which, in turn, is ignited 
by an ignition device or fuse. The ignition jet of the 
booster charge guided through the guide duct or pipe 
ignites the propellant charge instantaneously over the 
entire length thereof. 

Appropriately the bottom piece of the cartridge and/or 
the support part thereof are so constructed that the fuse 
or ignition device can be installed only shortly prior to the 
?ring or blasting operation so that cartridge and fuse can 
be stored separately. The cartridge case is made appro 
priately of conventional plastic material, especially of 
polyethylene. It has been found that the case is not 
burned out or consumed. 

According to a further development of the present 
invention, the bottom piece of the cartridge, into which the 
ignition device or fuse is inserted, is also made of plastic 
material. Since the booster charge is assembled or in 
stalled into a channel of the bottom piece, it might happen 
that the bottom piece is deformed by the pressure pro 
duced during the ignition. This may be prevented if 
according to a special construction of the present inven 
tion, a metallic cylinder is inserted into the bottom piece 
which absorbs the pressure and keeps the same away 
from the parts of plastic material. 

With longer cartridges for the propellant charge, it may 
be appropriate to subdivide the propellant charge car 
tridge case. The parts are clamped together by a friction 
forrn-locking connection. In order to facilitate with sub 
divide-d cases the introduction of the guide duct for the 
ignition jet of the booster charge, the case parts may be 
separated from one another by intermediate bottoms with 
cylindrical projection for the emplacement of the pipe 
sections of the guide duct ignition. 
As already pointed out above, the ?ring or blasting fore 

man should release the ignition of the propellant charge 
only when a su?iciently high water pressure is present. 
The correct carrying out of the blasting operation is there 
fore subjected to his attentiveness. This may under certain 
circumstances lead to human errors. In order to exclude 
possibilities of this type, according to a further feature of 
the present invention, a switch-manometer is connected 
into the ignition current circuit of the electric ignition 
which permits a transmission of a ?ring or blasting com 
mand signal only when the prescribed or intended water 
pressure is present. For the realization of such types of 
switching manometers, numerous possibilities exist in the 
prior art so that a detailed description thereof is dispensed 
with herein. In its simplest form such a switching 
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manometer has the form of a membrane or diaphragm 
capsule expandable by pressure which closes a contact in 
the ignition circuit only in the presence of a predetermined 
pressure. 

Accordingly, it is an object of the present invention to 
provide an apparatus for water-injection blasting which 
eliminates by simple means the aforementioned short 
comings encountered with the prior art constructions. 

Another object of the present invention resides in the 
provision of a unitary water-injection blasting apparatus 
that not only facilitates the ?ring operation but also in 
creases the safety and reliability of operation thereof. 
Another object of the present invention resides, for 

blasting equipment with water injection, in the provision 
of a unitary probe containing one propellant charge, 
ignition device, and water supply means which obviates 
the need for numerous separate parts, facilitates greatly 
the installation of the necessary element in the borehole 
and enhances the ?ring safety. 

Still another object of the present invention resides in 
the provision of a blasting equipment of the type de 
scribed above which obviates the need for separately in~ 
stalling the blast charge in the borehole and eliminates the 
necessity for high degree of correct packing thereof. 
A further object of the present invention resides in the 

provision of a water-injection blasting apparatus that per 
mits the selection, at will, of the proper quantity of eX 
plosives as needed for the particular blasting operation 
without having to change in any way the apparatus, prop 
erly speaking. 
A still further object of the present invention resides 

in the provision of a blasting apparatus of the type de 
scribed above which etfectively minimizes the costs by the 
absence of replacement of costly parts for the probe. 

Still another object of the present invention resides in 
the provision of a probe assembly containing the blast 
charges which is so constructed and arranged as to assure 
a substantially simultaneous burning of the entire pro 
pellant charge. 
A further object of the present invention resides in 

the provision of a blasting apparatus of the type described 
above which automatically controls the blasting in de— 
pendence on the presence of a predetermined water pres 
sure thereby eliminating human errors. 
These and further objects, features, and advantages of 

the present invention will become more obvious from the 
following description when taken in connection with the 
accompanying drawing which shows, for purposes of ii 
lustration only, two embodiments in accordance with the 
present invention, and wherein: 
FIGURE 1 is an elevational view, partly in cross sec 

tion, of a water-injection probe with attached cartridge 
of a blast equipment in accordance with the present 
invention. 
FIGURE 2 is a partial cross sectional view through a 

sub-divided cartridge case in accordance with the present 
invention, and 
FIGURE 3 is a partial cross-sectional view, on an en 

larged ‘scale, through a modi?ed embodiment of a ‘bottom 
piece of the cartridge in accordance with the present in 
vention. 

Referring now to the drawing wherein like reference 
numerals are used throughout the various views to desig 
nate like parts, reference numeral 1 generally designates 
in FIGURE 1 the water-injection probe which essentially 
consists of the connecting piece generally designated by 
reference 2 for the pressurized water, of the expanding 
hose 3, of the connecting sleeves 4, of the pressurized 
water discharge-head 5, and of the propellant charge 
cartridge generally designated by reference numeral 6. 
The supply line for the water under pressure is connected 
to the nipple 7. As a result of the supply of water under 
pressure the hose 3 is expanded so that it abuts sealingly 
against the walls of the blast bore. Additionally, water 
under pressure is discharged through the head 5 and ?lls 
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the borehole about the cartridge 6 as well as possibly 
present gaps and crevices in the stone or rock formation 
within the vicinity of the cartridge. The propellant pres 
sure of the cartridge 6 is thus transmitted by way of the 
pressurized water to the rock formation, especially to the 
coal. 
The cartridge 6 consists of a case 7, which is made ap 

propriately of polyethylene, and of a unitary bottom 
piece 8 connected therewith, through which extends a 
channel 9. The case 7 is ?lled with a powder charge 10 
serving as propellant charge. A tubular member or pipe 
11 extends through the powder charge 10. The tubular 
pipe member 11 is supported at 12 on a projection of the 
bottom piece 8. The channel 9 is ?lled with a booster 
charge 30. The bottom piece 8 is further provided with 
claw-like projections 14 for forming a bayonet-type clo 
sure device. The cartridge 6 is connected with the probe 
1 by threadably connected intermediate piece 15, and 
more particularly by way of a case or sleeve 16 which is 
provided with apertures or recesses corresponding to the 
claws 14 so that it can be placed over the claws 14 and 
then rotated until it extends ‘with the surfaces 17 over the 
bottom piece 8. The case 16 has a thread 13 to which 
is coordinated a counter-thread at the intermediate piece 
15. By tightening the threaded connection the bottom 
piece 8 is securely clamped against the surface 19. A 
ring 20 of any suitable material is inserted as a precau 
tionary measure to provide a proper seal. An electric 
ignition means 21 of conventional construction is inserted 
additionally into the intermediate piece 15. 
The case 7 is assumed to be of two-partite construction 

in the illustrated embodiment. The two parts thereof 
are connected with one another at 22 by a form-locking 
force-locking connection. 

If the cartridge is ignited after the blast foreman has de 
termined the presence of the required water pressure, 
or after the manometer switch closes the ignition circuit, 
then at ?rst the booster charge 30 is ignited whose ignition 
jet ignites with the least time delay the propellant charge 
It) over the entire length of the tubular member 11. 
A special measure is illustrated in FIGURE 2 in con 

junction with the subdivision of the case at 22. The 
lower case part 7a is initially ?lled with propellant charge. 
Then a disc 23 is inserted which is provided on both sides 
thereof with a tubular extension 24. The pipe or tubular 
member 11 is subdivided into the two parts 11a and 11b. 
The disc 23 initially holds the pipe section 11a. There 
upon the second case part 7b is emplaced and the pipe 
section 11b is introduced into the extension 24. 

In the illustrated embodiment of FIGURE 1, the case 
7 and the bottom piece 8 are made in one piece. FIG 
URE 3 illustrates a modi?ed embodiment in which the 
bottom piece and case are separate parts. 
The bottom piece generally designated by reference nu~ 

meral 25 in FIGURE 3 and provided with the claws 14 is 
made of plastic material and passes over into a collar por 
tion 26 into which is inserted the case 7 with form-locking 
and force-locking connection, as illustrated in FIGURES 
l and 2 at 22. Additionally, a conically tapered annular 
groove 27 is formed into the bottom piece 25 into which 
is clampingly or wedgingly introduced the end of the case 
7. Reference numeral 28 designates a recess serving for 
the accommodation of conventional ignition means. It 
may be readily recognized from both FIGURES 1 and 3 
that the ignition means is not a ?xed component part of 
the cartridge but instead that the bottom piece ‘and the 
connection with the probe are so constructed that the 
ignition means can be inserted only shortly prior to the 
‘blasting operation. A bottom piece 25 made of plastic 
material might be deformed under certain circum 
stances by the pressure stemming from the ignited booster 
charge. In order to avoid such deformation, a metallic 
pipe 29 is inserted into the bottom piece 25 in accordance 
with the present invention, which is ?lled with booster 
charge 30 corresponding to the channel 9 of FIGURE 1. 
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Otherwise the construction of the cartridge of FIGURE 3 
is in principle the same as in FIGURE 1. 

While we have shown and described several embodi 
ments in accordance with the present invention, it is un 
derstood that the same is not limited thereto but is sus 
ceptible of numerous changes and modi?cations as known 
to a person skilled in the art and we therefore do not 
wish to be limited to the details shown and described 
herein but intend to cover all such changes and modi?ca 
tions as are encompassed by the scope of the appended 
claims._ 
We claim: 
1. A blasting apparatus, comprising: 
probe means operable to be inserted into a borehole 
and including means radially expandable against the 
side walls of the borehole for closing the rearward 
portion of the borehole to form a forward sealed 
chamber, said probe means being operable to inject 
a vliquid under pressure into the forward sealed 
chamber of the borehole, a cartridge containing 
propellant charge means and ignition means, con 
nection means operatively connecting said cartridge 
to‘ the forward end of said probe means to constitute 
a head portion for said probe means. 

2. A blasting apparatus, comprising: 
probe means operable to be inserted into a borehole 

for closing the rearward portion of the borehole to 
form a forward sealed chamber, said probe means 
being operable to inject a liquid under pressure into 
the forward sealed chamber of the borehole, a car 
tridge containing propellant charge means and ig 
nition means, connection means operatively connect 
ing said cartridge to the forward end of said probe 
means to constitute a head portion for said probe 
means, said propellant charge means being a slowly 
burning explosive assembled into said cartridge case 
in loose packing, said probe means including a ra 
dially expandable hose means operable to expand 
into sealing engagement with the sides of the bore 
hole when conducting the liquid under pressure. 

3. A blasting apparatus according to claim 2, wherein 
said slowly burning explosive essentially consists of nitro 
cellulose powder. 

4. A blasting apparatus, according to claim 1, wherein 
said ignition means includes open ?ame conducting igni 
tion duct means extending longitudinally through the pro 
pellant charge means, booster charge means outside of 
and aligned with said duct means operable to ?re into 
said duct means for igniting said propellant charge, and 
independent means for igniting said booster charge means. 

5. A blasting apparatus, according to claim 1, wherein 
said cartridge case consists essentially of plastic material. 

6. A blasting apparatus, comprising: 
probe means operable to be inserted into a borehole 

for closing the rearward portion of the borehole to 
‘ form a forward sealed chamber, said probe means 
being operable to inject a liquid under pressure into 
the forward sealed chamber of the borehole, a car 
tridge containing propellant charge means and igni 
tion means, connection means operatively connect 
ing said cartridge to the forward end of said probe 
means to constitute a head portion for said probe 
means, said cartridge case consisting essentially of 
polyethylene plastic material, said probe means in 
cluding a radially expanding hose means operable to 
expand into sealing engagement with the sides of the 
borehole when conducting the liquid under pressure. 

7. A blasting apparatus, according to claim 1, wherein 
said cartridge has a bottom piece and said ignition means 
includes an electric ignition device adapted to be inserted 
into said bottom piece prior to the ?ring. 

8. A blasting apparatus, according to claim 2, wherein 
said ignition means includes open ?ame conducting igni 
tion duct means extending longitudinally through the pro 
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6. 
pellant charge means, booster charge means at the side 
of and aligned with said duct means operable to ?re into 
said duct means for igniting said propellant charge, and 
independent means for igniting said booster charge means, 
the cartridge case consisting essentially of plastic mate 
rial. 

9. A blasting apparatus, according to claim 1, wherein 
said cartridge has a multi-partite construction including a 
plurality of ‘case container parts, each ?lled with said 
propellant charge means, and form-locking and force 
locking connecting means operatively connecting together 
said plurality of parts. 

10. A blasting apparatus, comprising: 
probe means adapted to be inserted into a borehole for 

injecting liquid under pressure into the borehole, 
and means in the form of a cartridge structure includ 

ing case means, propellant charge means, booster 
charge means and ignition means, said cartridge 
structure being attached to said probe means as head 
portion thereof, 

said ignition means including rnuiti-partite ignition 
guide duct means so arranged that the ignition jet 
duct extends substantially through the propellant 
charge means from the booster charge means, 

said cartridge case means being of multi-partite con 
struction, and form-locking and force-locking con 
necting means operatively connecting together the 
several parts of said casing means, and intermediate 
disc means at the separating place of two adjoining 
case parts having pipe-like extensions for the em 
placement of the tubular sections of said multi 
partite tubular guide duct means. 

11. A blasting apparatus, according to claim 1, 
wherein: 

said cartridge includes bottom means essentially con 
sisting of plastic material, an ignition channel con 
taining a booster charge means, and metallic bushing 
means inserted into said channel. 

12. A blasting apparatus, according to claim 1, 
wherein: 

said connection means includes bayonet-type connect 
ing means and threaded clamping means for clamp 
ing said bayonet-type connecting means. 

13. A blasting apparatus, according to claim 1, 
wherein: 

said ignition means includes an electric ignition circuit, 
and switching manometer means in said circuit in 
cludes means for closing said circuit only in the pres 
ence of a predetermined pressure of said liquid. 

14. A blasting apparatus, according to claim 11, 
wherein: 

said cartridge case essentially consists of plastic mate 
rial, 

said connection means including bayonet-type connect 
ing means and threaded clamping means for clamp 
ing said bayonet~type connecting means. 

15. A blasting apparatus, according to claim 13, where 
in said cartridge has a bottom piece and 

said ignition means includes an electric ignition device 
adapted to be inserted into said bottom piece prior to 
the ?ring. 

16. A blasting apparatus, according to claim 15, 
wherein: 

said cartridge essentially consists of plastic material, 
said cartridge including bottom means essential-1y con 

sisting of plastic material, an, ignition channel con 
taining a booster charge means, and metallic bushing 
means inserted into said channel for reinforcing the 
structure. 

17. A blasting apparatus, comprising: 
probe means adapted to be inserted into a borehole 

for injecting liquid under pressure into the borehole, 
and means in the form of a cartridge structure includ 

ing case means, propellant charge means, booster 
charge means and ignition means, said cartridge 
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structure being attached to said probe means as head 
portion thereof, 

said propellant charge means 
slowly burning explosive, 

said ignition means including multi-partite ignition 
guide duct means so arranged that the ignition jet 
duct extends substantially through the propellant 
charge means from the booster charge means, 

and means threadably mounting the cartridge structure 
With the parts thereof onto the probe structure, 

said ignition means being an electric ignition device 
adapted to be inserted into the bottom means of the 
cartridge prior to the ?ring, . 

said cartridge case means being, of >multi-partite con 
struction, and form-locking and force-locking con 
nection means operatively connecting together the 
several parts of said casing means, and intermediate 
disc means at the separating place of two adjoining 
case parts having pipe-like'exten‘sions for the em 
placement of the tubular sections of said multi-par 
tite tubular guide duct means, i 

said ignition means including an electric ignition cir 
cuit, and switching manometer means in said circuit 
including means for closing said circuit only in the 
presence of a predetermined pressure of said ‘liquid. 

18. A blasting apparatus, comprising: 
probe means adapted to be inserted into a borehole for 

injecting liquid under pressure into the borehole, 
and means in the form of a cartridge structure includ 

ing case means, bottom means, propellant charge 
means, booster charge means and ignition means, 
said cartridge structure being attached to said probe 
means as head portion thereof, 

said ignition means including multi-partite ignition 
guide duct means so arranged that the iginition jet 
duct extends substantially through the propellant 
charge means from the booster charge means, 

the cartridge case means essentially consisting of plas 
tic material, 7 

said cartridge case means being of multi-partite con 
struction, and form-locking and force-locking con 
necting means operatively connecting together the 
several parts of said casing means, and intermediate 
disc means at the separating place of two adjoining 
case parts having pipe-like extensions for the em 
placement of the tubular sections of said multi-par 
tite tubular guide duct means, 

said bottom means essentially consisting of plastic ma 
terial and being provided with an ignition channel, 
and metallic bushing means inserted into said chan 
nel for reinforcing the structure. 

19, A blasting apparatus, comprising: ‘ 
probe means adapted to be inserted into a borehole for 

injecting liquid under pressure into the borehole, 
and means in the form of a cartridge structure includ 

ing case means, bottom means, propellant charge 
means, booster charge means and ignition means, 
said cartridge structure being attached to said probe 
means as head portion thereof, 

being constituted by a 
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said propellant charge means being constituted by a 
slowly burning explosive, 

said ignition means including multi-partite ignition 
guide duct means so arranged that the ignition jet 
duct extends substantially through they propellant 
charge means from the booster charge means, 

the’cartridge case means essentially consisting of plas 
tic material, 

and means threadably mounting the cartridge structure 
with the parts thereof onto the probe structure, 

said ignition means being an electric ignition device 
adapted to be inserted into the bottom means of the 
cartridge prior to the ?ring, 

said cartridge case means being of multi-partite con 
struction, and form-locking and force-locking con 
necting means operatively connecting together the 
several parts of said casing means, and intermediate 
disc means at the separating place of two adjoining 
case parts having pipe-like extensions for the em 
placement of the tubular sections of said multi 
partite tubular guide duct means, 

said bottom means essentially consisting of plastic ma 
terial and being provided with an ignition channel, 
and metallic bushing means inserted into said chan 
nel for reinforcing the structure, 

said ignition means including an electric ignition cir 
cuit, and switching manometer means in said circuit 
including means for closing said circuit only in the 
presence of a predetermined pressure of said liquid. 

20. A blasting apparatus, according to claim 1, where 
in said connection means includes sealing gasket means 
forming a fluid tight connection between said cartridge 
and said probe means, and said probe means injecting the 
liquid into the bore hole rearwardly of said cartridge. 
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