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PNEUMATIC PUMP 

BACKGROUND OF THE INVENTION 

This invention relates to a pneumatic pump, particu 
larly for use in large shot holes for the removal of wa 
ter. 

In the conductance of large-scale shot hole blasting 
operations in quarries, it is often necessary to remove 
water which has collected in the shot holes, in order to 
be able to accommodate larger amounts of explosive 
therein. This water serves to reduce drilling costs. In 
particular, the practical testing of blasting slurries 
(sludges, slushes) showed that the desired degree of 
filling of the shot hole with explosive can only be at 
tained when the water is removed from the shot holes. 
Heretofore, it has been customary to blow the water 

out of the shot holes by introducing a compressed-air 
hose into the extreme depth of the drill hole and spray 
ing (forcing) the water out of the shot hole by means 
of compressed air. This method exhibits several disad 
vantages. Firstly, the operating personnel are often 
wetted down by the spray of water, which is very un 
pleasant, particularly in the wintertime. Further, loose 
stones are detached by the water shooting upwardly 
along the wall of the shot hole thereby clogging the 
same. Finally, part of the water ?ows back into the shot 
hole, since it adheres, in part, to the shot hole wall and 
often has not been conducted away sufficiently from 
the mouth of the shot hole. 
The depths of the shot holes vary normally between 

15 meters and 40 meters. The most frequent shot hole 
diameters are between 75 millimeters and I05 millime 
ters. In view of the relatively small shot hole diameters 
verses the relatively large depths of the shot holes, the 
use of normal pumps for dewatering such shot holes is 
impossible. 

SUMMARY OF THE INVENTION 

It is an object of this invention to eliminate the disad 
vantages of the conventional method for the draining 
of shot holes. According to the invention, this is accom 
plished by the use of a pneumatically actuated pump 
characterized in that an in?atable cylindrical hollow 
body of an elastic material is provided and tightly 
sealed on both of its ends by means of a pair of ?xed 
sealing elements. The hollow body is equipped with a 
?exible riser extending in the axial direction and pass 
ing through in the zone of the sealing elements in a 
sealed fashion. First and second bores are provided in 
the sealing elements, a controllable valve being in 
stalled in the second of said bores, which valve is regu 
latable by the internal pressure of the in?atable hollow 
body. 

BRIEF DESCRIPTION OF THE DRAWING 

Additional objects, advantages and details of the 
pump of the invention, as well as its mode of operation, 
will be explained in greater detail hereinafter with ref 
erence to an embodiment shown in the accompanying 
drawing wherein; 
FIG. 1 is a sectional view of the pneumatic pump of 

the instant invention; 
FIG. 2 is a partial sectional view of an alternate em 

bodiment. 
The pump consists, in the central section, of in?at 

able cylindrical hollow body 1 of an elastic material, for 
example a hose, which is tightly sealed at its open ends 
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2 
at the top and at the bottom by similar cylindrical seal 
ing elements 3, 4, for example, of metal or other solid 
materials. Bore 5 passes through upper sealing element 
3 and includes insert pipe 6 having gasket 8 being in 
serted thereon. Compressed air ?ows into in?atable 
chamber 2 through insert pipe 6. A compressed-air 
hose, not shown, is placed‘ in communication with the 
pump body via the connecting socket 7 of insert pipe 
6. Riser 10 extends in a sealed manner by means of gas 
ket 11 through second bore 9 in upper sealing element 
3. Upper end 12 of the riser is advantageously adapted 
to threadedly receive a hose. Riser 10 further passes 
through in?atable chamber 2 and sealingly extends 
through the bore 13 in lower sealing element 4. Below 
the pump body, the riser can be extended as desired, 
for example, by way of coupling means 15. Since the 
cylindrical body 1 is somewhat shortened during in?a 
tion, riser 10 must be fashioned to be ?exible at least 
within in?atable chamber 2, and consists, for example, 
of a ?exible wire-reinforced hose or two pipe sections 
10' joined in the manner of a telescope such as shown 
in FIG. 2. In lower sealing element 4, valve 17, sche 
matically illustrated and installed in continuous bore 
16, is constructed in such a manner that it opens only 
when a predetermined air pressure has been reached in 
the in?atable chamber 2 of the pump. At this point, 
valve 17 opens by compression of spring 18, and the 
compressed air from chamber 2 exits through aperture - 
19. 
The draining of a shot hole by means of the present 

invention takes place by coupling a riser line, extending 
riser 10, to the pump body. (The diameter of the pump 
body should be somewhat smaller, for example at least 
15 millimeters smaller, than the shot hole diameter.) 
The coupling is effected at lower coupling end 15 of 
riser 10. A compressed-air hose, connecting the pump 
body to a compressor, is coupled to the upper sealing 
element at connecting socket 7 while a water hose is 
connected to free end 12 of riser 10. On these two 
hoses, the pump body is introduced into the shot hole 
until the end of the extended riser has reached the ex 
treme depth of the shot hole 20. Then, compressed air, 
taken from a compressor of, for example, 6 atmo 
spheres gauge, is fed into in?atable chamber 2 of the 
pump via the compressed-air hose at connecting socket 
7. Closed valve 17 in the lower sealing element 4 first 
prevents the exit of the compressed air, so that in?at 
able chamber 2 is in?ated until in?atable hose 1 ex 
pands into solid contact with the shot hole wall and 
thus effects a sealing of the lower, water-?lled shot hole 
portion with respect to the upper shot hole portion hav 
ing the open mouth. Once the air pressure in the in?at 
able chamber has reached, for example, 4 atmospheres 
gauge, valve 17 in the lower sealing element 4 opens 
allowing the compressed air, which continues to enter, 
to exit from opening 19. The water in the shot hole 20 
is displaced by the compressed air and ?ows, via the 
riser line, which is open at the bottom, into riser l0 and 
through the pump body and the water hose at free end 
12 to any desired place outside the shot hole. When the 
?ow of water ceases and only compressed air ?ows out, 
the compressed air feed is terminated and valve 17 in 
lower sealing element 4 closes automatically. The cock 
for feeding and terminating the introduction of the 
compressed air must be fashioned in such a manner 
that, simultaneously with the blockage of the feed of 
compressed air, a de?ation of the compressed air hose 
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and in?ated pump body result. The extensible central 
portion (in?atable chamber 2) of the pump body thus 
shrinks permitting the water which is still located above 
the pump body to ?ow between the pump body and the 
wall of the shot hole 20 into the pumped-out lower shot 
hole space. At this juncture, compressed air is fed again 
and the venting valve is closed to restart the emptying 
procedure. The water below the pump body is again 
displaced. This procedure is repeated until no water is 
present any more in the shot hole whereupon the pump 
body is pulled out of the shot hole 20 at its upper hoses, 
and introduced into the next shot hole. 
The amount of water displaced by one pumping oper 

ation depends on the length of the riser line below the 
sealing element. The length can be variable and 
adapted to the respective water levels in the shot holes. 
The pump body, however, is to be always at the level 
of the water, or underneath the water level, prior to the 
first pumping step, since the shot hole, with a great de 
gree of probability, is tight underneath the water level 
and has no open fissures at that point. 

In order to avoid the subsequent falling of loose 
stones from the region of the mouth of the shot hole 
into the latter and thus to prevent the danger of jam 
ming of the pump body, the endangered zone in the 
upper portion of the shot hole should be protected by 
a plastic pipe inserted therein. 
The pump of this invention is simple in principle and 

can be relatively simply manufactured. The pump can 
be utilized anywhere with a few manipulations. In addi 
tion, it operates very rapidly, since in each case only 
the compressed-air cock need be opened and/or closed 
to effect the pumping of the water from the shot hole. 
Depending on the pressure conditions selected, water 
may be removed at a very high rate of speed. 

It is understood that the embodiment disclosed 
herein is susceptible to numerous changes and modi? 
cations, as will be apparent to a person skilled in the 
art. Accordingly, the present invention is not limited to 
the details shown and described herein but intended to 
cover any such changes and modifications within the 
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4 
scope of the invention. 

I claim: 
1. A pneumatic pump device for the removal of water 

from holes comprising an in?atable hollow body of an 
elastic material, sealing elements disposed on the upper 
and lower ends thereof for sealing off the same, a ?exi 
ble riser extending in the axial direction through said 
hollow body and sealingly through both of said sealing 
elements, a ?rst bore positioned in one of the sealing 
elements, means for permitting the entry of a gas into 
said hollow body to expand said hollow body into seal 
ing position with a hole, a second bore disposed in the 
other of said sealing elements, and a valve means dis 
posed in said second bore for regulating the egress of 
said gas from said hollow body into the hole upon the 
gas in said hollow body reaching a predetermined pres 
sure whereby water below said hollow body is dis 
charged through said riser out of the hole by said gas 
passing through said valve means. 

2. A pneumatic pump device according to claim 1 
wherein said hollow body and said sealing elements are 
cylindrical. 

3. A pneumatic pump device according to claim 1 
wherein said means for permitting entry of a gas is pro 
vided with a connection means for the feeding of a 
compressed gas to said hollow body. 

4. A pneumatic pump device according to claim 1 
wherein said ?exible riser consists of two pipe sections 
telescopically joined within said hollow body. 

5. A pneumatic pump device according to claim 1 
wherein said ?exible riser consists of a ?exible wire 
reinforced hose. 

6. A pneumatic pump device according to claim 1 
further comprising means connected with the ends of 
said ?exible riser for coupling said riser with additional 
pipes. 

7. A pneumatic pump device according to claim 1 
wherein said ?rst bore is disposed in the upper sealing 
element. 
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