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Fig. 1 Schematic diagram of principle of MBS.
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Fig.2 Relation between transmitting coefficient
and width of gap (Size of transcore : out-

side X inside X thickness =18 x 10 X 16mm).
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(b) Final model

(a) Test model

Fig.5 Housing of the transcore.
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Table 1 Comparison of housing performance between test model and final
model against adhesion to dust for joint of the transcore.

Tea condiion | Tremitingcoclicien [ Trgpmiting cosfiin
No aline substance 100.0 100.0
Water mixed 30.1 99.6
Sand & mud 22.9 96.5
Water mixed clay 34.3 97.9
Clay 30.1 93.7

BRECERTS5DC—AC A -9 —i2 L 51
EERBTHRENTWD, £/ HHBETIZE B
BRERLNL L =¥ L ABEN DIz BRI (ET
BarFr4+—rRgERICHAIBAZATVS,
FEMMER 350V, FHBA= 7o +— iz 400
uF L L, BHERRTHDBERRES L CHBRA

2, BREBICARIALERNESG L RBEMAT
2AY—THIRET .
BEATHOHDRRIIMEAL—TRTHY, BN
DT R —TRAUETE Vo0, GEKEEAAL
FURnF 2y —-&MRBLI.
2.5 REV/ES FUHRHBER

Table 2 Relation between lead wire and induced current.

Kind of lead wire

Paralle! cable (s=0. 75mm7%)
Parallel cable (s=5.50mm?)
Microphone cable

Parallel shielded cable
Coaxial cable (5C-2V)
Coaxial cable (5D-2V)

Low impedance coaxial cable

DC resistance(2/m)| Induced current(A)
0. 022 6.22
0. 003 7.16
0.02 7.98 -
0.015 8.11
0.023 7.42
0, 008 7.87
0. 005 8.75

Lead wire lenght: 20m, Connccting wire lenght:20m, Leg wire lenght wire
lenght: 1. 8m Number of transcores: 1, Number of detonators:1,Section area

of cable: s
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Fig. 6 Relation between connecting wire length...
and induced current (Lead wire length:
100m, Leg wire length : 1. 8m, Number of
the transcores : 20, Number of detonators:

100).
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Fig. 7 Outline of MBS.
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Fig.8 Wavelorms generated by MBS blasting
machine.
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Table 3 Safety against stray direct current.

Stray direct current (A) Induced current (A) Results
30 0 Not fired
60 0 Not fired
120 0 Not fired

Table 4 Safety against stray alternating current

Stray alternating Induced Energy induced

current (A) current (A) by one cicle (mJ}) Results
10 0.06 0. 0064 Not fired
30 0.15 0. 0156 Not fired
50 0.23 0. 0235 Not fired
100 0.42 0. 0419 Not fired

Alternating current
I, : 100 A rms
(100 A/div)

Induced current
I, : 0.42 A peak
(0.5 A/div)

(t : 5 ms/div)

Fig.9 Waveforms of alternating and induced current
(Frequency of alternating current: 60Hz)
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Table 5 Protection against leakage current.

Firing method Medium transcore X shots* Results
MBS Fresh water 20x 5 Fired
MBS Sea water 20x 5 Fired
MBS Dil. CHsCOOH 20x5 Fired
MBS Nay; CO4 Soln. 20x5 Fired
Series connection** Sca water 100 (shots) 89 not fired

(*) In MBS, Number of transcores were 20 and 5 detonators were held each transcore.

(**) Conventional type.

Table 6 Safety against static electricity

Firing method Discharging voltage (kV) Results
MBS 50 Not fired
MBS 10.0 Not fired
MBS 15.0 Not fired
Series connection* 1.5 Fired

(*) Conventional type.
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Fig. 10 An apparatus for direct impulse inflow experiments.
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Development of electromagnetic induction blasting system ( MBS)

by Yoji TASAKI*, Koichi KUROKAWA®*, Masashi NAKANO*

and Takeo UEDA*

MBS (electromagnetic induction blasting system) is a new firing system of elec-
tric detonator. This system has much more safty in electric blasting operation and

simplifies compared with conventional type (series connection).

Based on the principle of transformer by means of Faraday's electromagnetic in-

duction law, this system is operated as following ;

When high frequency alternating current is applied to lead wire (primary circuit),

magnetic flux is generated in transcore and induced current flows through the looped

leg wire of the detonator (secondary circuit).Then the detonator is ignited by this

induced current.

(*Chemicals & Explosives Laboratory, Taketoyo plant, Nippon
Oil and Fats Co., Ltd., 82 Nishimon, Taketoyo-cho, Chitagun,

Aichi-ken, 470-23 Japan.)
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