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[57] ABSTRACT 
A remote control circuit and apparatus for exploding 
explosives. Electric power generated at a resonance 
circuit when it is tuned to a control electromagnetic 
?eld is used to charge an ignition condenser. Provision 
is made for a control circuit including a controlled 
recti?er called a triac. The control circuit is adapted 
to generate a starting pulse at an instant when the con 
trol electromagnetic ?eld is extinguished. The starting 
pulse serves to make the controlled recti?er conduc 
tive and hence discharge the ignition condenser 
through a detonator, thereby initiating it and explod 
ing blasting explosives used to break rock and other 
solid material. 

2 Claims, 7 Drawing Figures 
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REMOTE CONTROL CIRCUIT AND APPARATUS 
FOR EXPLODING EXPLOSIVES ~ 

This invention relates to a remote control circuit and 
apparatus for exploding explosives used to break rock 
and other solid material. 

All of the apparatuses for exploding explosiveslwhich 
have heretofore been used in general consist of a wired 
apparatus comprising an ignition circuit and an electric 
detonator, both being interconnected through electric 
wires. 
However, such wired apparatus has the disadvantage 

that it is difficult to connect the ignition circuit to the 
electric detonator by means of the electric wires under 
such conditions as in the sea where violent tidal current 
is present, etc., and as a result, it has been required to 
explode the explosive in a remotely controlled manner. 

For this purpose, it has heretofore been proposed to 
provide a remote control apparatus for exploding ex 
plosives with the aid of signals such as supersonic 
waves, shock waves under water and light rays, etc. All 
of these remote control apparatuses, however, have the 
disadvantage that provision must be made for an elec 
tric detonator and a battery for supplying a current 
thereto, both being connected in the same circuit. 
Such disdvantage will now be described with refer 

ence to FIG. 1 showing a representative remote control 
apparatus for exploding explosives by means of super 
sonic waves. The remote control apparatus shown in 
FIG. 1 comprises a control device for radiating super 
sonic waves 5 and a- receiving device consistingtof an 
ignition circuit having an electric detonator 1, a relay 
2 and aibattery 3 for supplying a current to the electric 
detonator 1 and a control circuit 4 for receiving the su 
personic waves 5 and coupled to the relay 2 of the igni 
tion circuit. The control device arranged distant from 
the receiving device serves to radiate the supersonic 
wave-s 5 which upon being received by the control cir 
cuit 4 causes it to open or close the relay 2. Ifthe relay 
2 is closed, a current flows from the battery 3 through 
the electric detonator 1 to ignite it and to explode the 
blasting explosive, thereby completing the blasting op 
eration. Even though provision is made of a safety de 
vice for preventing erroneous operation, the presence 
of the battery 3 could cause an accidental supply of 
current from the battery 3 to the electric detonator 1, 
thereby causing an accidental explosion of the explo 
sives. Thus, the apparatus shown in FIG. 1 is not safe 
in handling and installing thereof. In addition, the 
above mentioned receiving device including the igni 
tion circuit is complex in construction and hence con 
siderably expensive, and as a result, such receiving de 
vice is not suitable as one which is completely ex 
hausted after one shot of the explosive has been ef 
fected. Moreover, the battery used as the power source 
is always in the ignition circuit during a period of time 
from its installation to the explosion of the explosive 
and hence becomes considerably consumed so that it 
is impossible to reliably explode the explosive in a sta 
ble manner, and that the use of a battery results in a 
limitation in time. 
An object of the invention is to provide a remote con 

trol circuit and apparatus for exploding explosives 
without using a battery, etc. as a power source, which 
can charge a condenser by means of an electromag 
netic ?eld before the ignition of the explosive and 
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2 
which is extremely simple in construction, reliable and 
safe in operation and can be manufactured in a less ex 
pensive manner. I 

The invention will now be described in greater detail 
with reference to the accompanying drawings, wherein: 

FIG. 1 is a schematic circuit diagram of a remote 
control apparatus for exploding explosives; 
FIG. 2 is a schematic circuit diagram-70f‘ a remote 

control circuit and apparatus for exploding explosives 
according to the invention; 

FIG. 3 is a simpli?ed schematic circuit diagram of the 
remote control circuit shown in FIG. 2; and 
FIGS. 4A to 4D are pulse shape diagrams illustrating 

a manner by which the remote control circuit and ap 
paratus for exploding explosives according to the in 
vention shown in FIG. 2 may be operated. 

In FIG. 2 and FIG. 3 is shown one embodiment of the 
invention in which reference numeral 6 designates a 
loop antenna for radiating an electromagnetic ?eld to 
a control circuit 8. A control oscillator 7 is connected 
with the loop antenna 6. From the oscillator 7 an alter 
nating current power having a frequency of’ several 
KHz is supplied to the loop antenna 6 which then radi 
ates the strong electromagnetic field. The control cir 
cuit. 8 is- hermetically sealed in a plastic container and 
comprises a resonance circuit consistingof' an antenna 
coil 9 and a condenser 10 connected in: parallel‘ with 
each other. The resonance circuit comprising, the an, 
tenna coil 9 andcondenser 10 are adapted to be tuned 
to the, electromagnetic ?eld radiated from the loop an 
tenna 6 so as to induce an alternating current voltage 
in the antenna coil 9. Across the condenser 10 are'con 
nected a diode 11 and a large capacity ignition con 
denser 1-2 connected in series with each other. An igni 
tion switch circuit Ig and a heating bridge 21 of anelec 
tric detonator 19 are connected in series across the 
large capacity ignition condenser 12'. Across the’ con 
denser 10 is also connected a series circuit including a 
switch starting circuit St, the ignition switch circuit Ig 
and the heating bridge 21 of the electric detonator 19. 

The switch starting circuit St may preferably be com 
posed of a diode 13, a small capacity condenser 14, a‘ 
?eld effect transistor 15 and a resistor 18. The ignition 
switch circuit lg may preferably be composed of a con 
trolled recti?er 16 called a triac. 
As shown in FIG. 2, the diodes 11 and I3v are con 

nected in opposite polarity, that is the diode 11 be 
comes conductive when a positive potential is applied 
to its anode from the resonance circuit 9,. 110 and the 
diode 13 becomes conductive when. a negative‘ poten 
tial is applied to its cathode from the resonance circuit 
9, 10. The small capacity condenser 14 and the resistor 
18 of the switch start circuit St are connected in paral 
lel and this parallel circuit is connected between the 
common connection point between the anode of the 
diode 13 and the gate electrode of the ?eld effect tran 
sistor 15 on the one hand, and the cathode of the con 
trolled recti?er 16 on the other hand. 
The gate electrode 17 of the controlled recti?er‘ 16 

is connected with the drain of the ?eld effect‘ transistor 
15. The source electrode of the ?eld effect transistor 
15 is connected to a common connection point be 
tween the cathode of the diode 11 and‘ the anode-of the 
controlled recti?er l6. 
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The operation of the remote control circuit and ap 
paratus shown in FIGS. 2 and 3 is as follows. 
The alternating current power having a frequency of 

several KI-Iz is supplied from the oscillator 7 to the loop 
antenna 6 which generates a strong electromagnetic 
?eld. The resonance circuit consisting of the antenna 
coil 9 and the condenser 10 is tuned to the frequency 
of the electromagnetic ?eld to induce an alternating 
current voltage shown in FIG. 4A in the antenna coil 
9. This alternating current voltage is supplied through 
the diode 1 l to the large capacity ignition condenser 12 
so as to positively charge it as shown in FIG. 48. At the 
same time, the alternating current voltage generated at 
the antenna coil 9 and of which the pulse shape is 
shown in FIG. 4A is supplied through the diode 13 to 
the small capacity condenser 14 so as to negatively 
charge it in a rapid manner. Thus, the gate of the ?eld 
effect transistor 15 is kept at a negative potential, and 
as a result, no current flows through the ?eld effect 
transistor 15. Thus, the potential of the gate 17 of the 
controlled recti?er 16 becomes zero so that no current 
flows through the controlled recti?er 16. 
When the oscillator 7 is made inoperative at an in 

stant when the large capacity condenser 12 has been 
suf?ciently charged as shown in FIG. 4B, the small ca 
pacity condenser 14 is suddenly discharged through the 
resistor 18 to decrease the negative gate potential of 
the ?eld effect transistor 15, thereby making it conduc 
tive. As a result, a starting voltage as shown in FIG. 4C 
is applied from the drain electrode of the ?eld effect 
transistor 15 to the gate 17 of the controlled recti?er 
16 which then becomes conductive to connect the 
large capacity ignition condenser 12 across the heating 
bridge 21 of the detonator 19. Thus, the large capacity 
ignition condenser 12 is discharged through the heating 
coil 21 to supply a discharge current as shown in FIG. 
4D to the heating bridge 21 to cause explosion of the 
detonator 19 and hence explode blasting explosive 20 
for breaking rock and other solid material 22. 
As explained hereinbefore, the use of the measures 

describe ensures explosion in a safe manner and pro 
vides a number of advantages. In the ?rst place, very 
weak electric power is used for a suf?ciently long time 
to charge the large capacity ignition condenser 12 con 
trary to the case in which the detonator is directly ig 
nited with the aid of radio waves. Secondly, the control 
circuit is not required to incorporate batteries therein 
and by making the oscillator 7 inoperative it may be en 
sured that the detonator 19 can instantaneously be ig 
nited in a stable and safe manner. Third, a number of 
control circuits arranged in the electromagnetic ?eld 
emitted from the sending antenna 6 may simulta 
neously be ignited to explode a corresponding number 
of explosives at the same time and hence the invention 
provides signi?cant utility in the explosive blasting in 
dustry. Fourth, the remote control circuit and appara 
tus according to the invention is not provided with a 
power source such as batteries so that when preparing 
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4 
the explosive blasting operation there is no danger of 
the explosive being exploded by accidental shots 
thereof, and a result, a number of operatives for install 
ing the ingition circuits can be effected in a safe man 
ner. Finally, the remote control circuit and apparatus 
according to the invention do not deteriorate with the 
lapse of time so that it is possible to instantly and reli_ 
ably operate the ignition circuit after it has been left in 
operative for a long time. 
The invention makes use of the electromagnetic ?eld 

whose frequency is several KHz which is not used in 
common radio communications and electric supply 
sources. As a result, at places where the remote control 
circuit and apparatus according to the invention are ar 
ranged, there is no strong electric ?elds which are suffi 
cient to operate the control circuit thereof. In addition, 
the electromagnetic ?eld is received by the tuned an 
tenna coil so that there is no risk of the ingition circuit 
being erroneously operated by the presence of electro 
magnetic waves whose frequencies are different from 
several KHz. 
The control circuit of the remote control circuit and 

apparatus according to the invention may be embedded 
in the ground and may be remotely controlled from the 
loop antenna 6 of the control device arranged distant 
therefrom. 
What is claimed is: 
1. A remote control circuit for exploding explosives 

comprising a control circuit comprising 
a. a circuit including a resonance circuit adapted to 
be tuned to a control electromagnetic ?eld and an 
ignition condenser adapted to be charged by an 
electric power generated at said resonance circuit 
when tuned to said control electromagnetic ?eld, 
and 

b. an ignition circuit including a controlled recti?er 
for generating a starting pulse at an instant when 
said control electromagnetic ?eld is extinguished 
and discharging the electric power of said ignition 
condenser through a detonator. 

2. A remote control apparatus for exploding explo 
sives comprising a control circuit comprising 

a. a circuit including a resonance circuit adapted to 
be tuned to a control electromagnetic ?eld and an 
ignition condenser adapted to be charged by elec 
tric power generated at said resonance circuit 
when tuned to said control electromagnetic ?eld, 
and 

b. an ignition circuit including a controlled recti?er 
for generating a starting pulse at an instant when 
said control electromagnetic ?eld is extinguished 
and discharging the electric power of said ignition 
condenser through a detonator, and 

c. a control device including an oscillator and a loop 
antenna and adapted to remotely control said cir 
cuit for exploding explosives. 

* * * * * 


