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*Blaster-exploswe assembly cartridge

Fig. 4 Axis of electromagnetic field
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~ Table -1 Specification of loop ahtenna and oscillator  * . &R

Loop:Antenna _,
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- She2a(my Y il 33 Frequency fo(Hz) 550
§ L
8 ction'of antentia 0.15x 0. 15 Capacitor C(uF) 6

_max:Current(4)"
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Fig 5 Shape of loop antenna
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Fig. 10 Side type blaster | -,-
+ - Table 2 Speciﬁcation of blasters and reception effiﬁiency- .
Fig. Type Diameter () Length(mm) | Turn of coil(T) | Efficiency(%)

. Fig.7" | Short 30 50 11000 4.0
Fig.8 | Projection 0 200 13500 14.0
Fig.9 ...|: - «Tube - 40 500 10500 0.4
Fig.10- | * "Side & 40 900 - 3700 0.4
LB—4W *| Undersea | 70 900 5500 46.0
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RBEEORYF - FlE T 1 bR .
Fig. 7~10cif8@%, Table 2 &itfe™S,  REHET-2&f, Fig 7 0nBEELRRE
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Table 3 Specification and reception efficiency of projection type blasters

Type | Digmer | Maialo | Mg | Tatel || pagior mi enkin) Eifcen
Ferrite—A |  ¢40 Ferrite*! | 200,415 | 13500 | 20 23 15
Ferrite—B t 1 350, 815 - t 23 31
Ferrite—C 1 1 200, $15 1 47 15 1
Ferrite—D 1l ) ) 1 20* 20 20
Ferrite—E 1 1 185, 15 1 1 ot 17
Si Steel-A t | siStee** [200x10x10| 1| 20 E:B 6
Si Steel—B t 1 200x15%15 | 1 t 23 14

*! Relative permeability g, = 800
*Z Relative permeability g, =
*3 Power supplying time 60 sec
** Improved circuit
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3500 Plate thickness =0.3m

6.5% Si Steel(Prodﬁ& of NKK)
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Development ofe:ﬁe_m__te controlled blastlng system for- tunnels

by Satorn ,S_UZUKI*; Minoru’ KAWAMURA* and Yoshikazu HIROSAKT”: "
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A wireless blasting system for tunnel constructxon, which cons:sts ofa loop antenna,
blasters-and power supplier;i has been developed. The base’ technology of this system had
o been studiéd in. 1970s to develop wueless blastmg equnpment for underwater blastmg, and

. v.had_be

ccessfu]ly us‘ed as a Remote Controlled Blastmg System (RCB) in the Hon-

shb/ Shlkdi(u B dge constructnon prOJect  This underwater system is now re-designed to
. applylto under ound blastxng for turinel Gonstruction. The diameter of a blaster is fitted to

. '-~be—103d6d—~mt0 -2 blast holé down« 0 45 m;

~,.‘ . -‘.-\—

‘ Expengnental blas gs were successfully carned out in a underground site using this

Systep A current'f' 70A thh freduency “of 550 Hz was supphed to the loop antenna of 3

a

m" '?“m*square to charge*blasters of 40mm in dxameter and 185om in length. The blasters
were’ prehmmary loaded mto dnlled holesof 1.2 m in depth. The surface of the rock was

NMm away from the antenna The results showed expected performance of the system.
(‘NOF Corporatlon ‘Aichi Works Taketoyo-Plant 61—1: Kitakomatsudani
- Taketoyo- cbo‘Chlta-g.un, Aichi 470—23, JAPAN) = - : »






