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This invention relates to procedure and apparatus for 
accurately placing a charge of an explosive and setting it 
011 at an accurately predetermined time, to set up a pattern 
of earth shocks, to be recorded by seismograph, in the 
surveying of earth formation, as in exploration for petro 
leum. 
Up until now, so far as I am aware, the common prac 

tice has been to drill a hole in the ground, usually to a 
depth of about 30 feet, for the placing of the powder 
therein, or a charge of the explosive has been mounted 
upon a pole a little distance, usually about 10 feet, above 
the ground. 

In either case, this involves transporting of drilling 
equipment to the site and carrying on of the work wholly 
as a surface operation, which is a matter of considerable 
time and expense, especially when the site is in marshy or 
densely wooded ground, or at a great distance from the 
base of operation, or in ground either shallowly or deeply 
covered by water. 
My chief objects are to effect economy of time, man 

power and equipment. 
Of the accompanying drawings: 
Fig. 1 is a perspective view, from below, of apparatus 

embodying and adapted for the practice of my invention 
in its preferred form. _ 

Fig. 2 is a vertical section of a surface layer of the earth 
with a part of my apparatus therein as adapted for an 
underground shot. 

Fig. 3 is a similar section but illustrating an above 
ground shot. 

In the practice of my invention an aerial vehicle, pref 
erably a helicopter 10, because of its hovering and alti 
tude-controlling ability, is used for transporting to position 
over and a determinate distance above the site of the de 
sired blast, an explosive-carrying and ?ring, earth-pene 
trating tool 11. 
The powder charge is placed in readiness for being ex 

ploded, by dropping the tool from a suitable height, or 
letting it descend by gravity at a suitable speed, to cause 
the tool to penetrate the ground to a suitable depth. 

Preferably the tool is connected by a cable 12 with 
quick let-off means such as a bracket and pulley on the 
helicopter. The tool is in the form of an elongated shaft, 
which can be a length of metal pipe 13, closed at its lower 
end by a screwed-on, pointed, penetrating-head 14. A 
chamber for powder 15 is de?ned by the head 14, the 
lower part of the pipe wall, and a partition 16 ?tted in 
the pipe and preferably welded in place so that it will not 
be blown out as a projectile. 
For setting off the powder, means such as a blasting cap 

17 can be mounted in a seat in the partition 16, extending 
into the powder as shown. The cap is provided with a 
pair of detonating electric wires 18, 18, for the closing of 
the circuit either in the helicopter or at a suitable place 
on the ground by landed personnel. Also, or alterna 
tively, the cap can be provided with a time fuse 19, to be 
lighted either while the tool is still at the helicopter or by 
landed personnel after the tool has been dropped. 
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The invention is-not wholly. limited to these particular 
elements for setting off the blast, but they permit delay of 
the blast if desired- or necessary, as for withdrawalof’the 
helicopter to a safer height or. off-side position after the 
powder charge hasbeen placed by. the tool’s penetration 
of the ground. 

For an underground blast of predetermined depth, as in 
Fig. 2, the landing velocity of the tool will be determined 
in relation to the character of the ground, by the height 
from which the tool is dropped, or by the speed allowed 
to the let-oif means, in case the cable connection is main 
tained for salvage of part of the tool after the blast. 
The head 14 preferably has substantial weight, so that 

in the case of a free falling of the tool the relative lightness 
of the rear part of the tool, in relation to its air resistance, 
will assure vertical descent and vertical attitude of the 
tool, without the necessity of stabilizing ?ns or the like. 

In the embodiment shown in Fig. 3, for setting o? a 
charge about 10 feet above the ground, the tool can be 
relatively short, as shown, and is dropped from an appro 
priately less height, as it needs to penetrate the ground 
only to a depth su?icient to keep the tool upright while 
the powder is exploded. 

In this case the penetrating head 14a is of course with 
out powder, the powder charge 15a being mounted in the 
upper part of the pipe 1111 between partition members 
16a and 16b. 

Variations are possible without sacri?ce of all of the 
advantages set out in the above statement of objects and 
without departure from the scope of the invention as 
de?ned in the appended claims. 

I claim: 
1. Apparatus for placing and setting off a charge of 

explosive, said apparatus comprising an air-borne vehicle 
capable of hovering over a predetermined ground position, 
an elongated earth stabbing and explosive-placing tool, 
and means on said vehicle for supporting said tool upon 
and dropping it from said vehicle to said position in free 
downward ?ight through the air by gravity, said tool com 
prising an elongated shaft having earth-stabbing means 
on its forward end, having means for containing a charge 
of explosive, and having means for setting off said charge 
by remote control from said vehicle after it has been de 
terminately positioned by penetration of the ground by the 
tool and stopping of the tool by resistance of the ground 
to further penetration by the tool. 

2. Apparatus as de?ned in claim 1 in which the charge 
containing means is wholly within the vicinity of the for 
ward end of the tool. ’ 

3. Apparatus as de?ned in claim 1 in which the charge 
containing means is remote from the forward end of the 
tool. 

4. Apparatus as de?ned in claim 1 in which the elon 
gated shaft is a length of metal pipe. 

5. Apparatus as de?ned in claim 1 in which the elon 
gated shaft is a length of metal pipe, and the earth-stab 
bing means is a tapered metal head mounted on the for 
ward end of the shaft. 

6. Apparatus as de?ned in claim 1 in which the elon 
gated shaft is a length of metal pipe, and the earth-stab 
bing means is a tapered metal head mounted on the for 
ward end of the shaft, and, as a closure for the end of the 
pipe, constitutes a wall of the charge-containing means. 

7. The method of making a seismographic survey of 
earth formation which comprises mounting a charge of 
explosive in ?xed relation to an earth-penetrating imple 
ment, dropping said implement from a position high above 
ground and thus causing it to be stopped and ?xedly 
positioned by stabbing its forward end into the earth, 
effecting detonation of the explosive charge, and seismo 
graphically recording earth shock resulting therefrom. 
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