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Fig. 1 Circuit which produces a noise from one hole blasting. I=input.
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Fig. 2 Circuit of exploder
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Fig. 3 Noises from a detonator, a: blasting
voltage for b,b: noise from a detona-
tor, ¢: noise from a detonator under
disconnection of blasting circuit.
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Fig. 4 Noises from an explosive charge in a
long cartridge (diameter:35mm,
length:440mm, charge:315-386g, deto-
nation velocity :1400m/s), a: blasting
voltage, b: noise from a charge, c:
noise from a charge under disconnec-
tion of blasting circuit.

Fig. 5 Noises from an explosive charge in a
short cartridge (diameter:35mm,
length:220mm, charge 177-190g, deto-
nation velocity:1400m/s), «¢;: noise
from a charge without electric initia
tion, cs: noise from a charge with elect-
ric initiation which is independent of
the measuring circuit.
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Fig. 6 Influence of the position of the probe E; to the shot hole E; and to the earth
of the exploder E, on the voltage of a noise. (Delay times from switching on
to the initiation of a detonator are also shown.)
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Fig. 7 Noises from a detonator, blasting
current: a:3.3A; b,c,d:1.6A.

Fig. 8. Noises from an explosive charge. The

" probe E, and the shot hole E, are

separated in the case of a and con-

nected in the case of 4,¢ and d (long
cartridges, s.” Fig4 and 5).
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Time of the so-called “shock noises”
compared with time of detonation

Car-~ V'i'ime of detonation Time of shock Differ-

tridge (calculated) noise measured ence
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” ” 0.30 0.02
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Fig. 9 Circuit for imitation test of noises from two hole blasting in a room.
I = input, SW=switch in expleder.
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Fig. 10 Noises from an imitation test, a:
the plus terminal of the exploder is
connected to the broken bridge
which is firstly put into the water,
b: contrary to a. -
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Fig. 11 Noises from a two hole blasting, a
and & correspond to those in Fig. 10
respectively. I.: from a_ detonator,
2.: from a small cartridge which
explodes with a delay.



Fig. 12 A noise from a five step delay blas-
ting using delay detonators.
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Detection of explosion in under water blasting from electrical noises

by Takeo Shimizu

Electrical noises produced in under water borechole blasting has been studied by
imitation tests on the land in small scale. The noises are produced mainly from the
electricity which remains in an exploder after the initiation of an explosive charge.
From the configuration of each of the noises we can know distinguishably the corre-
sponding phenomenon, i.e.a failure in initiation of the charge, an explosion of an
only detonator which is in contact with water, a detonation of the charge etc. This
method applies to a single hole blasting or a multihole blasting with electric wires.

(Koa Firework Co., Ltd., 801-1 Nagatani, Kamikayama, Hidaka-machi,

Iruma-gun, Saitama-ken)
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