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Search query (8): [SP]: 1. a method of assigning a respective unique identifier to each of a plurality of detonators which are connected, in paralle l
to one another, to respective connection points on two elongate signal-transmitting conductors of a harness which extends from a reference
location to a plurality of boreholes in which the detonators are respectively positioned, the method including the steps of: (1) for each detonator,
directly or indirectly measuring a parameter which is associated with the two conductors and which varies with the lengths of the two conductors
between the reference location and the respective two connection points and(2) using the parameter measurement to generate a unique identifier
for the respective detonatorcharacterized in that a signal with a reference voltage (vr) is impressed on the conductors at the reference location, at
each pair of connection points, a measurement of the voltage prevailing at the pair of connection points, or a value derived therefrom, is used to
control the operation of a voltage-controlled oscillator which is associated with the respective detonator, and in that the frequency (fp) of the
voltage-controlled oscillator is used to generate the unique identifier.2. a method according to claim 1 wherein the unique identifier is transferred
to a memory unit in the detonator.3. a method according to claim 1 wherein the unique identifier is recorded in a mobile device for subsequent use
in establishing a blasting system.4. a method according to claim 1 wherein the signal-transmitting conductors are such that the parameter varies
with the lengths of the conductors from the reference location.5. a method according to claim 4 wherein the conductors are e lectrically conductive
and the parameter is selected from the following: a resistance value, a capacitance value and an inductance value, of the conductors.6. a method
according to any one of cla ims 1 to 4 and 15 wherein the parameter is a value in a signal which is impressed on the conductors.7-9. (canceled)10.
a method according to any one of cla ims 1 to 5 and 15 which includes the step of applying a correction factor to the voltage-controlled oscillator to
counter the effect of temperature drift on the functioning of the oscillator.11. a detonator which includes at least two connection points for
connection to respective conductors in a harness, a memory unit, a voltage-controlled oscillator which generates a signal at an output frequency
the value of which is dependent on a voltage applied to the two connection points, and a processor which uses the value of the frequency or a
value derived therefrom to generate a unique identifier for the detonator which is transferred to the memory unit.12. a detonator according to
claim 11 includes a temperature-compensating circuit for controlling the operation of the voltage-controlled oscillator in a manner which is
substantially independent of ambient temperature.13. a detonator according to claim 11 which includes a switching mechanism, responsive to the
processor which is operable to turn the voltage-controlled oscillator off, or on.14. a detonator according to claim 11 which includes a switching
mechanism to disconnect the voltage-controlled oscillator from the remainder of the detonator when the voltage-controlled oscillator is off in order
to m inim ise current consumption by the detonator.15. a method according to claim 2 wherein the unique identifier is recorded in a mobile device
for subsequent use in establishing a blasting system.16. a method according to claim 6 which includes the step of applying a correction factor to
the voltage-controlled oscillator to counter the effect of temperature drift on the functioning of the oscillator.
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1) US2017030695A - BLASTING SYSTEM CONTROL

1) Family number: 60731005 (US2017030695A) © PatBase 

Title: BLASTING SYSTEM CONTROL

Abstract: A method of controlling operation of a blasting system which includes a plurality of detonators (12) which are
loaded into respective boreholes (18) and a control device (20) for initiating the detonators (12). The method including the
steps of measuring the position of each detonator (12), measuring the position of the control device (20), from these
measurements, in respect of each detonator (12), calculating the distance between the control device (20) and the detonator
(12), comparing the calculated distance to a minimum distance requirement and of allowing the control device (20) to initiate
the detonators (12) only if the respective calculated distance between each detonator (12) and the control device (20)
exceeds a minimum distance requirement.
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2) EP0443221A1 - METHOD AND APPARATUS FOR A CALIBRATED ELECTRONI...

2) Family number: 2603025 (EP0443221A1) © PatBase 

Title: METHOD AND APPARATUS FOR A CALIBRATED ELECTRONIC  TIMING CIRCUIT.

Abstract: A timing circuit 64 includes a variable frequency oscillator 106 which has a control signal that determines the
output frequency of the oscillator. The control signal is stored in the circuit. A reference signal is further stored in the circuit.
A precision calibration pulse 36 is applied to the timing circuit 64 which counts the output cycles of the variable frequency
oscillator (106) during the period of the pulse. This count is stored and compared to the reference count to produce an error
count. This error count is combined with the previously stored control signal to produce a new control signal that drives the
output of the oscillator 106 to a new frequency which is closer to a predetermined timing relation with the time reference
which produced the calibration pulse (36). Additional calibration pulses (A,B,C ,D) are sequentially applied to the timing circuit
64 to cause the frequency of the oscillator (66) to converge toward a predetermined relation with the time reference. The
timing circuit 64 can be utilized as a part of a delay circuit in an electronic blasting system wherein a control unit 12 transmits
the calibration pulse concurrently to each of the delay circuits to cause each circuit to calibrate its local oscillator in
accordance with the calibration pulse. One or more of such pulses can be transmitted to cause all of the delay circuit
oscillators to be brought to within a required degree of synchronization of rates. The control unit transmits a delay count to
each of the delay ignition circuits: A fire command is transmitted from the control unit to each of the delay ignition circuits to
cause the outputs of the calibrated local oscillators to be compared to the previously received delay count until a
predetermined relation is reached. When this relation is reached, each delay ignition circuit generates a fire signal which
ignites a corresponding explosive element.
Classifications: 
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3) US2019186885A - DETONATOR IDENTIFIER ASSIGNMENT

3) Family number: 68507173 (US2019186885A) © PatBase 

Title: DETONATOR IDENTIFIER ASSIGNMENT

Abstract: A plurality of detonators (22A-N) and a method of assigning a unique identifier to each of the detonators
comprises connecting the detonators in parallel to one another at respective connection points on each of two signal-
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transmitting conductors of a harness which extends from a reference location to a plurality of boreholes in which the
detonators are respectively positioned. The method includes measuring a parameter which varies with the lengths of the two
conductors between the reference location and the respective two connection points, and generating a unique identifier for
each respective detonator based on the measured parameter. The detonators include a memory unit (58), a voltage-
controlled oscillator (60, 60P) which generates a signal at an output frequency determined by voltage applied to the two
connection points, and a processor (50) which uses the output frequency to generate a unique identifier for the detonator,
which identifier is transferred to the memory unit (58).
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4) WO08055274A1 - BLASTING SYSTEM AND METHOD SYSTEME ET PROCEDE ...

4) Family number: 41784247 (WO08055274A1) © PatBase 

Title: BLASTING SYSTEM AND METHOD

Abstract: The invention provides a blasting system which includes a plurality of electronic detonators (14) which are
configured in a blast array (18) which has at least one row (20) and a plurality of detonators (14) in the row (20), each
detonator (14) including a memory (34) in which is stored at least respective firing time information and a respective identity
code (86) which is dependent, at least, on the row (20) in which the detonator (14) is, and on the detonator's (14) position in
the row (20), a harness (16) which interconnects the detonators (14), and at least one control unit (70), connected to the
harness (16), which generates a signal to fire the detonators (14).
Classifications: 
International (IPC 8-9): F42D1/055 (Advanced/Invention);
F42D1/00 (Core/Invention)
CPC: F42D1/055
European: F42D1/055
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5) US4899658A - DELAY TYPE ELECTRIC DETONATOR

5) Family number: 3331328 (US4899658A) © PatBase 

Title: Delay type electric detonator

Abstract: An electric detonator of the delay type including a housing having a metal portion and an insulating portion, a pair
of leg wires extending outside through the housing, a delay circuit connected across the leg wires and generating an ignition
current at a predetermined timing, and an igniting resistor connected to an output terminal of the delay circuit and one of the
leg wires. In order to check the resistance value of the igniting resistor even after the detonator has been assembled, a by-
pass resistor is connected between the other of the leg wires and a junction point between the delay circuit and the igniting
resistor. A small measuring current is conducted through the igniting resistor via the by-pass resistor to generate a voltage
drop across the igniting resistor. This voltage drop is measured by connecting a voltage measuring device between the leg
wire and the metal portion of the housing.
Classifications: 
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Title: ELECTRONIC  DETONATOR LEAKAGE CURRENT RESTRICTION

Abstract: A detonator system wherein a detonator is connected via a down-hole harness to a bus extending from a blast
controller and wherein a component is connected in series with the down-hole harness to limit leakage current in the harness
to a level which can be accommodated by the blast controller.
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Title: GPS controlled blaster

Abstract: A blasting system using the global positioning system (GPS) for timing the detonations for a shaped blast. The
blasting system includes a master station including a master GPS receiver for determining a GPS-based time and a master
transceiver in communication with several charge control stations. Each charge control station includes a charge control
transceiver for communicating with the master transceiver, a charge control GPS receiver for tracking the GPS-based time,
and a detonator for detonating an explosive charge. In operation, the master transceiver uses the GPS-based time
determined at the master station for computing detonation times and transmits these times to the charge control stations.
The charge control stations then detonate the respective explosive charges when the GPS-based times determined at the
charge control stations match the detonation times. Location information determined by the charge control GPS receivers
may be used by the master station for detecting errors in the placements of the explosive charges and for refining the
detonation times.
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Title: BOREHOLE LOCATION IDENTIFICATION

Abstract: in a blasting system positional data for a borehole or detonator generated by the use of a remote reference
source is corrected by applying thereto a correction factor, determined by comparing absolute positional information of a
reference location to positional information of the reference location generated by the use of the remote reference source.
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