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they are brought into contact with each other 
and therefore render the addition of other 
substances for the purpose of forming a 
blasting charge impossible. The appliances 
serving to carry out the process may be con 
structed in manifold ways according to the 
nature of the explosive. A few of such ap 
pliances are illustrated in the drawing. 

Figure 1 shows an appliance in horizontal 
section and Fig. 2 the same appliance in ver 
tical section which may be used for blasting 
by means of liquid air in particular. Figs. 
2 and 2 are cross-sections on the lines A-B 
and C- D of Fig. 2; Fig. 2 is a vertical 
section of a broken off portion of the ar 
rangement shown in Fig. 2, the movable 
parts being in another position than in Fig. 
2: Figs. 3, 4 and 5 are vertical sections of 
modified forms of my new device; Figs. 5. 
and 5 are cross-sections on the lines E-F 
and G-H of Fig. 5; Fig. 6 is a vertical sec 
tion of a further modification of my inven 
tion; Fig.6 is a cross-section on line I-Kof 
Fig. 6: Fig. 6 is a front view of the disk 
11 of Fig. 6; Fig. 7 is a plan of the arrange 
ment shown in Fig. 6; Fig. S is a vertical 
section of another modification of the device 
forming the object of my invention. The Borehole? in which is made an en 
largement 2, is nearly filled up by a plug. 3 
consisting of a suitable material, metal, etc. 
If the bore hole is not of the same diameter 
along the whole of its length, the plug is 
made to fit the bore hole approximately. 
The plug 3 has a central passage 4 running 
through it to its end situated next to the 
blasting chamber, while, its opposite end 
is a solid cylinder which is adapted to work 
fluidtight or gastight in the hollow cylinder 
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6. In the passage 4 and coaxial there with is 
placed a tube 7 and inside this in its turn 
with ample clearance and rigidly connected 
thereto is a tube 8. To enable the tubes 7 
and 8 to be noved axially the cylindrical 
portions 3 and 6 are provided with re 
cesses 9 and 10, (Figs. 2 and 2.) and on 
the tube 7 is placed a handle 11 which passes 
through the slots 9 and 10. At its rear end 
the tube 7 carries conical jaws 12, which 
when the tube is pulled forward force the 
locking parts 13 apart and into the enlarge 
ment 2 of the bore hole and so secure the 
plug therein. At the rear end of the tubes 7 and 8 and lying in the prolongation there 
of are short tubular pieces 14 and 15. These 
tubular pieces are rigidly connected to each 
other at a mutual distance apart and can 
be drawn back by a chain 17 which is at 
tached to a projection 16 on the tube 15, 
passes through the tube 7 to the mouth of 
the bore hole and there terminates in a 
handle 18. At the rear end of the block 5 
is also a closing valve 20 which is controlled 
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shuts them off, (Fig.2). By suitably modi 
fying the arrangement the tubes 14 and 15 
could be shut off separately. The tube 8 
also, which serves as an inlet tube, may be 
used as an outlet tube, and in like manner 
the outlet tube 7 may be used as an inlet 
tube. To the rear end 5 of the plug 3 is 
attached a tube 21 which reaches into the 
blasting chamber 22 and is perforated. A 
passage 23 in the rear end of the plug 3 con 
nects the blasting chamber 22 with the in 
terior of the tubes 14 and 15 so that gases 
can therefore pass out of the blasting cham 
ber 22 through the passage 23 into the space 
between the tubes 14 and 15, thence into 

70 

75 

80 
the space between the tubes 7 and 8 and from 
there into the open air. As long as the tubes 
7 and 8 or 14 and 15 are not closed by the 
valve 20, liquid air or gases or liquids can 
be introduced from a receptacle 24through 
the tubes S, 15 and 21 into the blasting cham 
ber 22. The liquids may also carry with 
them solid bodies in the form of powder. 

In the rear part of the plug 3 are provided 
passages 25, (Figs. 1, 2 and 2), which con 
ject the blasting chamber 22 with the en 
largement 2 of the bore hole. When the 
bore hole is being charged these holes are 
closed by a disk 26 with a packing disk 
lying in front of it and the thickness of 
which is of such dimensions that the gas pressure produced by the explosion in the 
blasting chamber can not perforate it. The 
explosion only perforates the disk at the 
points where the passages are and allows 
the gases to pass through them into the en 
largement 2. Finally there is inserted in 
the plug 3 and in a passage provided for it 
the fuse 27, which terminates in the primer 
28. In the case of many explosives this lat 
ter may be omitted, as where the bore hole is 
securely tamped the danger of the lining 
thereof being driven out is avoided and the 
use of simple flame ignition is therefore ren 
dered possible. The part 3 is separated 
from the part 6 by a packing 29, the pur 
pose of which is to bar the way into the open 
air of any gases which may penetrate there 
into. The cylindrical part 6 slides in the 
hollow cylinder 30, which is filled with 
water, oil or the like and is supported against 
the prop 31 by the wedge 32 or in some other 
manner. The pressure for forcing up the 
part 6 may be produced by a pump. 33. 
The operation of the device shown in Figs. 

1, 2, 2, 29 and 29 is as follows: After the ele 
ments of the device have been assembled, the 
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plug 3 and dependent parts are introduced 
into the bore-hole, whereafter the hollow 
cylinder 6 is pressed against the packing 29 
by the mentioned hydraulic means or the 
like, such as the hydraulic cylinder 30 to be 
seen in Fig. 1. 

by a spring 19 and which inlinediately the inder 30 or the like is locked in its position 
65 tubular pieces 1-4 and 5 are di'awn back y the prop 3 a nil the wedge 32. IFurther, 

Now, said hydraulic cyl 
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the tubes 7 and 8 are drawn forward by 
inneans of the handle 11, so that the conica. 
jaws provided at the rear end of the tube 7. 
force the parts 13 apart into the enlargement 
of the bore hole so as to lock the plug therein. 
During the whole time the explosive, for ex 
ample liquid air, is conveyed through the 
tube 8 past the tube 21 into the blasting 
chamber 22, and the gases developed in the 
blasting chamber can escape through the 
passage 23. AS Soon as a sufficient quantity 
of explosive has passed into the blasting 
chamber the combined tubes 14, 15 are drawn 
back by means of the chain 17 and handle 

5 
closes the outlet of the inner tube 15 so that 
no explosive can any more enter into the 
blasting chamber. Now, the explosive in 
the blasting chamber can be fired by the tape 
fuse or other igniting device, and by the 
pressure produced by the explosion gases the 
disk 26 is perforated and a small portion of 
said gases can escape by the passage 25, 
while the main part of the gases exerts the 
intended biasting action. 
By means of the apparatus described it is 

possible to combine in the blasting chamber 
22 constituents of explosives be they tough 
or easily fusible, gaseous or hard, (in the 
form of powder or dust), and by this means 
to produce the explosive in a mannel it 
from danger, at the place where it is tised, 
that is to say in the biasting chanier itself. 
The mixture of the several constituents may 
be effected by blowing in air. in order to 
prevent solid ol' is aid constituents from 
coming out of the blasting chamber when 
blowing it the air there is placed in front of 
the outlet opening of the outlet the a filter 
or sieve which is not shawn in the tirawing. 

If one or two or more of the constituents 
of the explosive evolve gases, or if gases be 
evolved from chemicals in the bore hole oi' 
in the blasting chamber itself, the simple ap 

45 paratus shown in Fig. 3 may be employed. 
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It consists of the block 1, the packing 2 and 
the ttahe 3, which by screwing it, on to the 
block compresses the packing 2 and causes 
it to bear firmly against the walls of the bore 
hole. To prevent the pressure which is pro 
duced in the bore hole during the prepara 
tion of the cartridge from driving 
paratus out, the abutment 4 is provided, 
which by means of a screw-threaded bolt 5, 

50 

55 a piston6, a spring 7 and a cylindrical por 
“ion 8 elastically supports the tamping plug 
consisting of the parts 1,2 and 3. 3s in 
of this arrangement tie pressure viiich is 
produced in tha bore hole during the prept 

60 ration of the cartridge is utilized . . . 
more firmly compress the packing indi: ... the increasing pressire. 

18, whereafter the spring-actuated valve 20 

A mixture of oxygen and hydrogen may be produced as the explosive in the biasting 
65 chamber 9. The oxygen may be introduced 

in the form of iiquid air into the biasting 
chamber which is ined out with a capsule 
10. When tihis explosive is chosen there is 
placed in the capsule 10 a vessel 11 contain 
ing zinc dust 12 and lipo) it an easily break- e. 
able vessel 13 coniaining sulfuric acid. 
There is also provided an ignition device 14. 
which is set in operation by a fuse or an 
electric wire 15. The pressure of the vapor 
izing liquid air breaks the glass vessel 13, 
the sulfilric acid is poured into the zinc and 
evolves hydrogen and an explosive mixture 
of hydrogen and oxygen is prodiaced in the 
bore hole or biasting chamber. If a body 
which evolves no pressure in the bore irole st; 
be selected as one constituent of the 
site, and if the production of anot 
stitueat is only to take place afies int: - 
tion into the bore hole, a passage may be 
provided in the block through which a 35 
striker conically shaped at its frent . 
into the biasting chain be 
push of blo is a bottle containing a 
can be broken in the bore hole and 
initiate the producti 
stituent for comple 
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the flame and be provided with openings 
closed by stoppers 13. By the pressure of 
the explosion gases these stoppages are 
driven out and the coal which comes down 
and the head or end of the gallery can be 
subjected to a spraying with gas or water 
by the action of the explosion gases. The 
apparatus is rendered liquid and gas-tight 
by the packing 14 which consists of some 
suitable material, such as asbestos, etc., and is compressed by a nut 15 which is tightened 
up by a spanner inserted in the holes 16. Two 
or more securing devices serve to secure the 
cross bar 17. Against it bears the spring 18 
so that the means for holding the apparatus 
in the bore hole is elastic. By slightly modi 
fying the appliance shown in Figs. 1, 2 and 
3 one or more other substances may be intro 
duced into the explosion chamber for the 
urpose of obtaining explosive mixtures 

with the bodies produced by the electrical 
decomposition. 

Fig. 5 shows an arrangement for holding 
the apparatus in the bore hole in which 
there is inserted between the blasting charge 
and the means for holding the apparatus in 
the bore hole a part or parts which provide 
elasticity at the instant of the explosion. 
The strength of this part or these parts is 
so calculated that should the blasting charge 
produce any pressure in the bore hole before 
the explosion ensues, the parts resist it, yet 
are shattered by the pressure of the explo 
sion and driven into the enlargement of the 
bore hole. In this way the pressure upon 
the means for holding the apparatus in the 
bore is lessened, which in the case of some 
coal prevents the apparatus from being 
driven out of the bore hole and in general 
reduces the wear of the means for keeping it 
therein. The bore hole 1 again has an en 
largement 2 in which the bolt 3 engages, 
(Fig. 5). The block 4 contains three pas 
sages 5, 6 and 7, of which the passage 5 is 
the inlet passage, the passage 6 the outlet 
passage and the passage 7 the passage for 
the firing wire. As in the arrangement 
shown in Figs, 1 and 2 there are in the inte 
rior of the block two tubes 8 and .9 which 
are rigidly connected to each other and can 
be rotated by a handle 10. Each tube has 
at its rear end an opening, the tube 8 having 
an opening 11 and the tube 9 an opening 12. 
In the position shown the tubes 9 and 8 
communicate with the passages 5 and 6 re 
spectively through these holes, (Fig. 5). 
For the purpose of preparing the charge 
the tube 9 is connected with the filling vessel 
by means of the hose 13. After the charge 
has been prepared the passages 5 and 6 are 
shut off by turning the arms 10. - 
The appliances described are intended to 

permit of being used repeatedly. It is how 
ever desirable, in order to make the use of 
the process general in practice to have gas 

and fluid tight explosion chambers the lock 
ing and packing of which are so simple and 
cheap that the use of the apparatus once 
Only offers no obstacle to the employment 
of the process from a monetary point of 70 
view. Fig. 6 shows such a gas and fluid 
tight blasting chamber locked in vertical 
section and Fig. 7 is a plan view thereof. 
In the bore hole 1 is an enlargement 2 of 
any desired shape and size. Several en- 75 
largements may also be provided. Into the 
bore hole fits a plug. 3 consisting of any de 
sired material of suitable strength and from 
which a bolt 5 controlled by a spring 4 can 
emerge for the purpose of entering the en- 80 
largement of the bore hole. The bolt may 
also be moved outward by its own weight 
or by lift or tension or by the pressure of 
the gases in the interior of the bore hole, 
in short in any desired manner. The plug 85 
3 is traversed by three passages 7, 8 and 6, 
(Fig. 6), for the inlet and outlet and for the 
firing wire. These passages may be reduced 
to two or one in which the others are in 
closed, similar to that shown in Figs, 2 and 90 
5. Behind this plug may be conveniently 
placed a paper bag 9 filled with some plastic 
tamping material and behind this again may 
lie a turned up packing ring 10. The outlet 
tube is either turned up in the paper bag or 95 
in front of the cartridge in order to catch 
and carry away at the top any escaping 
gases. At the side of the plug next the 
mouth of the bore hole is likewise placed a 
layer of plastic packing material 14, through 100 
which the inlet and outlet passages are 
formed by pieces of tube inserted therein; 
the firing wire 6 running along the side of 
the plug, (Fig. 7), is bent up in front and 
passed through a radial slot in the central 105 
tube projecting from the plug and screw 
threaded externally. On to this screw 
thread is screwed a disk 11. In addition to 
the central screw threaded passage the disk 
2 has openings 12, (Fig. 6). When the 110 
blasting chamber is being charged the open 
ings 12 lie in the continuation of the pas 
sages 7 and S through the plug. After the 
preparation of the charges has been com 
pleted, the inlet and outlet tubes are drawn 115 
back and the plate 11 is screwed on by the 
aid of a spanner which fits on to the pro 
jections 13. By this means the packing com 
position 14 is compressed and the openings 
in the passages closed. 

For the purpose of convenient filling a 
plug 15 is pushed into the front end of the 
bore hole and around it are slung chains 
or cords 16 from which the vessel contain 
ing the substance to be introduced is sus- 125 
pended. Into this vessel passes a stopper 18 
which closes it tightly. If liquids which 
ive off gases, stich as liquid oxygen or 
ydrogen for exile, are to be introduced, 
he safety ('tick 2) is closed, so that the 'i' 
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liquid and gases are conveyed into the blast 
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ing chamber 21 under the rising pressure. 
If liquids which do not produce any pres 
sure or bodies in the form of powder or 
dust are introduced into the blasting cham 
ber, the necessary pressure is produced by 
a pump. After filling is completed the plug 
15 and the.vessel 17 together with the inlet 
and outlet pipes are removed. The tamping 
plugs may obviously be also constructed in 
another form. If circumstances permit of 
it the blasting chamber may also be closed 
by the ordinary tamping plug of filling ma 
terial, loam, sand and the like instead of a 
rigid tamping plug. The tubes for the sub 
sequent introduction of explosive constitu 
ents into the blasting chamber then pass 
through this tamping plug. The lining 
plugs may also be provided in addition to 
the locking device with the packings com 
mon to lining plugs. . 
So far it has been assumed that always one 

bore hole is to be charged and fired. It is 
obvious however that several bore holes may 
be charged in the manner described and then 
fired. This may be conveniently done in the 
manner shown in Fig. 8. 1 is a receptacle 
placed upon a raised stand and containing 
any desired blasting liquid. From the re 
ceptacle leads a pipe 2 to which are con 
nected the supply pipes 3 leading to the 
several bore holes. If the blasting chamber 
is above the level of the blasting liquid con 
tained in the receptacle 1, the liquid must 
be forced into it by a special pump 4 
through a pipe 5. When liquid air is used 
the pump may be dispensed with even when 
the level of the several bore holes is above 
the surface of the liquid in the receptacle 1, 
provided the receptacle be closed airtight. 
In such case the pressure produced by the 
evaporations of the liquid may be utilized 
to force the liquid into the blasting chamber. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent of the United States is:- 

1. In combination with a blasting cham 
ber and an igniting device, an apparatus 
for producing blasting charges, comprising 
a tamping plug secured in the bore-hole by a locking device and closing tightly said 
blasting chamber, said tamping plug bein 
provided with a channel for receiving sai 
igniting device, an obturable inlet passage, 
through which constituents of explosives 
can be introduced before closing the blast 

ing chamber, and an obturable outlet pas 
sage permitting the escape of air and gases. 
during the filling of the bore-hole, substan. 
tially as described. 

2. In an apparatus for producing explo 
sive blasting charges, the combination with 
inlet and outlet passages coaxial to each 
other and to the tamping plug, of means 
for obturating both passages together, sub 
stantially as described. 

3. In an apparatus for producing explo 
sive blasting charges, the combination with 
inlet and outlet passages coaxial to each 
other and to the tamping plug, of valves 
adapted to close said passages either to 
gether or separately, substantially as de 
scribed. 

4. In an apparatus for producing explo 
sive blasting charges, the arrangement of 
inlet and outlet passages or tubes, whose 
ends are formed of telescoping tube pieces, 
a pulling device adapted to draw said tele 
scoping tube pieces back in the air; 
chamber, and a valve adapted to close sai 
passages or tubes by its own weight sub 
stantially as described. 

5. In an apparatus for producing blast 
ing charges, the arrangement, of a tamping 
plug, a plate preferably held in Er by screwing and adapted to be perforated un 
der the influence of the explosion, a channel 
arranged in said tamping plug, and a ves 
sel or receptacle connected to said channel, 
said vessel or receptacle being adapted to 
take up a part of the explosion gases, sub 
stantially as described. 

6. In an apparatus for producing blast 
ing charges, the combination of a vessel or 

'95 receptacle, a channel in connection there 
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with, and stoppers to be blown off under the 
influence of the explosion, substantially as 
described. 

7. In an apparatus for producing blast 
ing charges, the combination of a vesselor 
receptacle, an outlet tube, and a safety valve 
closing said outlet tube, the latter contain 
ing means for absorbing the heat of the 
flame, substantially as described. 
In witness whereof I have hereunto 

signed my name this fifteenth day of May 
1911 in the presence of two subscribing wit 

SSeS. 

AMBROSE ROWASTCH. 
Witnesses: 

PETER MEFFERT, 
HENRY HASPER. 
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