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Fig. 1 Method for measuring the breaking
time of wire bridge (7}) and the firing
time of fusechead explosive (7))
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Second photo: Fusehead B, time scale
0.lmsec. Upper beam shows blasting
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both indicating that breaking of wire
bridge occurs before firing
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Fig. 4 Obtained relation between supplied
current [ and firing time of fusehead
explosive Ty, Ty vs. I in Fig. 3 is
drawn here for referential use

3
‘1 X Ts
o | e T
:
|

T 2

3

E

=

v

§

e !

00 2 4 6 8

Fig. 5 Breaking time of wire bridgi 7% and
firing time T, of electric detonator.

Reference curve is T, vs I relation
of fusehead
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Fig. 7 Recorded signals at small blasting
current, time scale 2 msec/div. (Fus-
ehead B). Upper beam shows blasting
current in 1A/div, lower shows firing
light -
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Fig. 12 Recorded signals by instantaneous
cut-off blasting circuit in small current
region, indicating simultaneily betw-
een the breaking of bridge and the
firing (5psec/div). Upper beam shows
voltage on firing cable (2V/div), its
rise-up preceding the cut-off means
the breaking of wire bridge in deto-
nator. Lower beam shows firing light.
These records are reproduced from
digital memories with sampling time
of 2usec
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Fig. 13 Detection of tiny pressure change
preceding the firing of electric deto-
nator, time scale 10gsec/div. Upper
beam shows firing light. Lower beam
shows pressure change detected by
piezo electric element attached on
end-face (upper photo) or side-face
(lower photo) of electric-detonator.
This tiny pressure does not appear
in the case of plain detonator, reve-
aling that it comes from firing of
fusehead explosion :
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Fig. 14 Examination of simultaneity between
break-down of insulation of enamelled
wires placed at end-face of detonator
(upper deam)and the firing light(lower
beam), time scale 10psec/div
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Firing Properties of Electric Detonator And
Instantaneous cut-off Blasting Circuit

by Kazumi Tanaka

A special blasting circuit has bcen realized, for cutting off the circuit at the same
instant or a little advance of firing of electric detonator, leaving no electric potential
on shot cable after the detonation begins.

Previously the author studied firing properties of electric detonator, such as the
firing time and the breaking time of wire bridge in fusehead, in relation to supplied
blasting current.

The results revealed that, in larger blasting current region that exceeded a critical
value, the wire bridge broke a little advance of the firing of detonator, and in smaller
current region it broke at the same instant of the firing. In the latter case, it is
noted that the breaking of wire bridge was to be forced by the detonation of detonator
charge at the instant of firing, although this would be delaye after the firing in the
case of fusehead only. The critical blasting current (meant above) was around 3.5A
in our commercial electric detonator.

Thus the desired circuit has been achieved by composing a switching part in it,
which detects the breaking of wire bridge in detonator and enables cut off the main
circuit instantaneouely.

This report includes firing properties of electric detonator and fusehead, measured
and analyzed, and operating examples of realized circuit.  Simultaneity between the
breaking time of the bridge and the firing time, in smaller current region, is examined
again by the other methods.

(The National Chemical Laboratory for Industry,
Hiratsuka-shi, Kanagawa)
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