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(57) Disclosed herein are significant improvements
in security and safety of blasting apparatuses (11) intend-
ed for use in mining operations. These include the de-
velopment of an apparatus and method for blasting that
involves activation or deactivation of the blasting appa-
ratus (11) in accordance with pre-determined parame-
ters. For example, these parameters may include one or
more of: alocation of the blast site, a time for the blasting
event, a number of previous blasts, a number of previous
blasts within a given time period, and identification of
detonator identification codes. The activation or deacti-
vation may involve cross-communication between com-
ponents (14,15) of the blasting apparatus (11) and/or as-
sociated detonators (20). Such cross-communication
may involve electronic or wireless communication
means, including for example the use of cell phone tech-
nology, or the Internet. In this way, preferred apparatuses
and methods disclosed herein permit rapid analysis and
verification of a geographical location and time for a blast-
ing event, as well as control and logging of the blasting
event, all from a remote location.

Said components may include

a location assesment component (14)

Blasting methods and apparatus with reduced risk of inadvertent or illicit use

and
a location approval component (15).
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the field of
blasting, for example for the purposes of blasting rock
for mining. In particular, the present invention relates to
apparatuses and methods that include safety features to
reduce the risk of inadvertent or illicit use of one or more
components of the blasting system.

BACKGROUND TO THE INVENTION

[0002] Mining operations often employ the use of a
blasting system or apparatus for controlling actuation of
an array of explosive charges. Typically, explosive charg-
es are positioned at the blast site, for example in drilled
boreholes, and detonators are associated with the ex-
plosive charges. During a blast event, signals may be
transmitted to the detonators (often via shock tube, low
energy detonating cord, electrical wires or wireless
means) to cause initiation thereof, which in turn triggers
actuation of each associated explosive charge. The effi-
ciency and success of the blasting event may depend
largely upon the careful positioning and timing of actua-
tion of the explosive charges relative to one another.
[0003] During blasting operations, safety and security
are paramount to blasting apparatuses, and those oper-
ating them. Over recent years, much research and de-
velopment has provided improvements in safety, with the
aim to minimize the risk of injury or death at the blast site.
However, there remains significant room for improve-
ments in both the safety and security of blasting appara-
tuses. In particular, the majority of the blasting appara-
tuses of the prior art include safety features designed to
minimize the risk of inadvertent system setup, or improp-
er or inadvertent detonator actuation, by an experienced
blast operator. In contrast, perhaps less research and
development can be attributed to the provision of blasting
apparatuses that have restricted function in the hands of
unauthorized users. For example, such unauthorized us-
ers may include children or terrorists. Examples of such
systems are discussed briefly below.

[0004] In one example, International Patent Applica-
tion PCT/AU00/00351 published October 26, 2000 dis-
closes a method and system for controlling a blasting
network for use where spurious command signals may
be passed through a blasting controller to the blasting
network without the authorization of the authorized user,
for example when the controller is connected to the In-
ternet or an Intranet. The system includes a firewall
whereby the communication link between the controller
and the blasting network can be placed in a control mode
by a switch. In the control mode, designated unsafe mes-
sages are prevented from reaching the blasting network.
[0005] In yet another example, United States Patent
6,644,202 issued November 11, 2003, discloses a meth-
od and apparatus for use in establishing a blasting ar-
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rangement by loading at least one detonator into each
of a plurality of blast holes, placing explosive material in
each blast hole, connecting to a trunk line a control unit
that has a power source incapable of firing the detona-
tors, sequentially connecting the detonators, by means
of respective branch lines, to the trunk line and leaving
each detonator connected to the trunk line. In addition
the apparatus includes means for receiving and storing
in memory means identity data from each detonator, as
well as means such as a control unit for assigning a pre-
determined time delay to each detonator to be stored in
the memory means. In this way, the detonators may be
programmed to function only with the control unit and the
control unit will function only with specific detonators,
such that theft or other unauthorized acquisition of com-
ponents of the blasting apparatus may be foiled.

[0006] The priorartdiscussed above illustrates various
improvements in the development of blasting apparatus-
es, with the intention that they function only in the hands
of authorized users. However, the consequences of
blasting apparatuses, or components thereof, falling into
the wrong hands can be severe, particularly if built-in
countermeasures intended to prevent unauthorized us-
age can be foiled. For this reason, safety concerns re-
main paramount in the explosives industry, and there re-
mains significant room for corresponding improvements
in the safety and security of blasting apparatuses.

SUMMARY OF INVENTION

[0007] Itis an object of the present invention, at least
in preferred embodiments, to provide a blasting appara-
tus that is substantially inoperable by unauthorized per-
sons.

[0008] It is another object of the present invention, at
least in preferred embodiments, to provide a method of
actuating a series of explosive charges by way of a blast-
ing apparatus that is operable only by authorized per-
sons.

[0009] It is another object of the present invention, at
least in preferred embodiments, to provide a blasting ap-
paratus that maintains or adopts an active state suitable
for causing actuation of at least one associated detonator
only when predetermined parameters such as for exam-
ple, the location of the blast site, the time of the blast
event, or the number of previous blast events, are met.
[0010] It is another object of the present invention, at
least in preferred embodiments, to provide a method of
actuating a series of explosive charges by way of a blast-
ing apparatus that is operable only when predetermined
parameters such as for example, the location of the blast
site, the time of the blast event, or the number of previous
blast events, are met.

[0011] The present invention provides significant im-
provements in security of blasting apparatuses intended
for use in mining operations. The inventors have suc-
ceeded in the development of an apparatus and method
for blasting that involves determination of one or more
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parameters for a blasting event such as but not limited
to: the location of the blast site, the time of the blasting
event, and the number of previous blasts for example
either at the blast site or within a specific time window.
In preferred aspects, the methods or apparatuses of the
invention may involve cross-communication between
components of the blasting apparatus and / or associated
detonators. Such cross-communication may involve
electronic or wireless communication, including for ex-
ample the use of cell phones, satellite communication
and / or the internet. In this way, the apparatuses and
methods of the invention permit, at least in preferred as-
pects thereof, rapid analysis and verification of a geo-
graphical location and time for a blasting event, as well
as control and logging of the blasting event, all from a
remote location.

[0012] In accordance with one aspect of the invention
there is provided an apparatus for controlling actuation
of at least one detonator for a blasting event at a blast
site, the apparatus comprising:

at least one blasting machine for transmitting com-
mand signals to said at least one detonator via direct
electrical connection or wireless communication;

at least one parameter assessment component for
determining a parameter for said apparatus or a
component thereof;

at least one parameter approval component, for
comparing said parameter with at least one ap-
proved parameter, said at least one detonator being
actuatable upon receipt from said at least one blast-
ing machine of at least one command signal to FIRE,
only if said parameter and any of said at least one
approved parameter correspond.

[0013] Inaccordance with another aspect of the inven-
tion there is provided a method of controlling a blasting
event at a blast site with a blasting apparatus, the blast
site having positioned therein at least one detonator and
associated explosive charges, each detonator being
adapted toreceive viadirect electrical connection or wire-
less communication command signals transmitted or re-
layed by at least one associated blasting machine, the
method comprising:

determining a parameter for said blasting apparatus
or a component thereof;

determining whether the parameter matches at least
one approved parameter, and

if said parameter corresponds to at least one ap-
proved parameter then causing said at least one det-
onator or at least one component of the blasting ap-
paratus to adopt or maintain an active state suitable
for actuation of said at least one detonator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]
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Figure 1 illustrates a preferred blasting apparatus of
the invention.

Figure 2 illustrates a preferred blasting apparatus of
the invention.

Figure 3 illustrates a preferred blasting apparatus of
the invention.

Figure 4 illustrates a preferred blasting apparatus of
the invention.

Figure 5 illustrates a preferred method of the inven-
tion.

Figure 6 illustrates a preferred method of the inven-
tion.

Figure 7 illustrates a preferred method of the inven-
tion.

Figure 8 illustrates a preferred blasting apparatus of
the invention

Figure 9 illustrates a preferred method of the inven-
tion.

DEFINITIONS

[0015] Active state: refers to a status of a blasting ap-
paratus of the present invention, wherein if a blasting
apparatus adopts or maintains an active state, then the
blasting apparatus is in a condition suitable for actuation
of at least one associated detonator. Other actions may
be required by the blasting apparatus in order to achieve
actuation of associated detonators, such as for example
the transmission to the at least one associated detonator
of a command signal to FIRE, and / or a firing code and
/ or a delay time. However, the general status of the ap-
paratus will not cause a bar to normal operation of the
apparatus to cause detonator actuation when the appa-
ratus is in an active state. Any component or means may
be utilized to achieve the active state. Moreover, the ac-
tive state may be caused by passive means (for example
an apparatus that remains active in the absence of sig-
nals to become inactive) or by a positive mechanism such
as the activation or powering-up of one or more compo-
nents of the apparatus.

[0016] Antenna: refers generally to an antenna of a
cell phone network for receipt and / or transmission of
wireless signals to and / or from wireless devices such
as cell phones, or any other form of device capable of
sending and / or receiving a wireless signal adapted for
communication via the antenna. In preferred embodi-
ments of the blasting apparatus of the invention, use of
such an antenna may permit the apparatus to determine
for example a location of the blast site and / or permit
communication between components of the apparatus
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to determine if the location is an authorized location.
[0017] Approved location: refers to any location that
has been previously approved by a appropriate or des-
ignated authority for a blasting event.

[0018] Approved number of previous blasts: refers to
a number of blasting events that have been previously
approved by an appropriate authority according to se-
lected parameters. For example, an approved number
of previous blasts may refer to a an approved number of
blasts within one or more specific time windows, or at a
specific blast site within one or more specific time win-
dows. Alternatively, an approved number of blasts may
refer to an approved number of blasts conducted by a
specific blasting apparatus, or one or more components
of a blasting apparatus or for a blast site. In general, the
blasting apparatus of the present invention in selected
embodiments will not maintain or adopt an active state
suitable for actuation of at least one associated detonator
unless the number of previous blasts is less than the
approved number of previous blasts. In other words, if
the number of previous blasts is equal to or exceeds the
approved number of previous blasts then the blasting
apparatus will not adopt or maintain an active state and
may adopt or maintain an inactive state unsuitable for
actuation of the at least one associated detonator.
[0019] Blasting machine: a device in signal communi-
cation with one or more detonators, for arming, disarm-
ing, and firing of the detonators via the receipt and / or
relay of signals transmitted from a central command sta-
tion. A typical blasting machine may be in communication
with one or more detonators or groups of detonators via
radiocommunication or other wireless communication, or
direct physical connection (e.g. low energy detonating
cord, shock tube, or electrical connection). The term
blasting machine also encompasses a device that itself
generates command signals, or detonator firing codes,
typically in blasting apparatuses that do not employ a
central command station. A blasting machine may also
be capable of receiving and processing information from
detonators associated therewith, including firing codes,
delay times, and information regarding the position and
condition of detonators. Blasting machines may them-
selves be assigned a unique identification to differentiate
each blasting machine from every other blasting ma-
chines in the blasting apparatus or system. Typically, an
identification code may be semi-permanently assigned
to a blasting machine for a predetermined time period,
or for the lifetime of the blasting machine. In more pre-
ferred embodiments, a blasting machine is an i-kon blast-
ing machine, most preferably an i-kon Blaster 400 or and
i-kon Blaster 1600S.

[0020] Blast number approval component: refers to
any device or software capable of receiving information
relating to a number of previous blasts from a blast
number assessment component, and comparing the
number of previous blasts with an approved number of
previous blasts. In preferred embodiments, a blast
number approval component may, upon determining that
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a number of previous blasts is less than an approved
number of blasts cause the blasting apparatus to adopt
of maintain an active state suitable for causing actuation
of at least one associated detonator. This may, in select-
ed embodiments, involve the transmission of a decision
signal to one or more other components of-the blasting
apparatus.

[0021] Blast number assessment component: refers
to any device or software capable of recording or storing
a number of previous blasting events that have occurred,
for example, within a specific time-window, or at a specific
blastsite. Inits simplestform, ablast number assessment
component may simply comprise means for counting a
previous number of blasting events.

[0022] Blast operator: For the purposes of this speci-
fication, a blast operator encompasses anyone who uses
or attempts to use a blasting apparatus of the present
invention. The expression 'authorized blast operator’ re-
fers to a candidate blast operator who has been deter-
mined by an appropriate or designated authority, or by
components of the blasting apparatus, to be authorized
to operate the blasting apparatus by reason of compe-
tency and / or sufficient training and / or trustworthiness.
In contrast, the expression 'unauthorized blast operator’
refers to those blast operators who fail to meet the re-
quirements of an authorized blast operator.

[0023] Biometric analyzer: Any device capable of
scanning or otherwise analyzing one or more biometric
feature of an individual (e.g. a blast operator). For exam-
ple, in the case where the biometric analyzer scans a
physical biometric feature the device may include a cam-
era such as a digital camera or RF scanning means, and
optionally means to store an image such as a digital im-
age. Furthermore, a biometric analyzer may include stor-
age means to store the image and means to communi-
cate the image to a blast authorizing means. Examples
of such a biometric analyzer unit include the Sony™ FIU-
700 Biometric Unit, those produced under the trade name
"V-pass" by the company Bioscrypt, as well as those de-
scribed in United States Patent 5,937,557, issued August
17, 1999. However, biometric analyzers are not limited
to those that capture and process images comprising bi-
ometricfeatures. Inthis regard, the expression "biometric
analyzer" includes devices that capture other biometric
features including but not limited to voices (such analyz-
ers may include a microphone and optionally sound re-
cording means), DNA fingerprints (such analyzers may
include DNA sampling, extraction and analysis means),
written signatures (such analyzers may include compu-
ter-based signatures analysis). Other biometric analyz-
ers may involve the use of skin spectroscopy for example
to measure surface or subcutaneous spectral properties
of the skin. Other biometric analyzers may detect vein
patterns and include means for example to analyze finger
vein patterns by the presence of haemoglobin in subcu-
taneous veins. Such finger vein pattern analyzers may
be obtained from manufacturers such as Hitachi.
[0024] Biometric feature: any feature that is unique or
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substantially unique between two or more persons. Pref-
erably, a biometric feature is readily accessible and suit-
able for analysis or scanning via a biometric analyzer.
Biometric features may be selected from the following
non-limiting group: a fingerprint, an iris, a retina, a face,
a hand, a DNA fingerprint etc. In other embodiments the
biometric feature may include an entire face. Other bio-
metric features include skin spectroscopy (including sur-
face or deep skin spectroscopy), vein patterns such as
finger vein patterns (for example assessed by measuring
haemoglobin presence in subcutaneous veins). The ex-
pression ‘biometric feature’ is not limited to material fea-
tures, and may include for example, a voice or spoken
word that can be recorded by a biometric analyzer for
subsequent analysis, or a signature recognition for a writ-
ten signature.

[0025] Biometric signature: a biometric signature is an
electronically generated code or data packet represent-
ative of an individual (e.g. a blast operator) and unique
or substantially unique to that individual. Typically, a bi-
ometric signature is generated by receiving and process-
ing information regarding one or more of an individual’s
biometric features, for example by one or more biometric
analyzers. Further, a biometric signature may further in-
clude additional data such as for example a password,
code, geographical coordinates or the handwritten sig-
nature of the individual. Optionally, the biometric signa-
ture may be encrypted, for example by 32 bit encryption
means, thereby to foil attempted retrieval and use of bi-
ometric signatures by unauthorized persons.

[0026] Blasting apparatus: For the purposes of this
specification, a blasting apparatus may include one or
more blasting machines with or without inclusion of as-
sociated detonators. The blasting apparatus may further
include additional components such as a central com-
mand station. The detonators and other components of
a blasting apparatus may communicate via physical
means such as electrical wires, low energy detonating
cord, or shock tube, or alternatively may communicate
via wireless means such as radio waves, cell phone-like
communication, electromagnetic induction or light (e.g.
laser light) signalling means. The expressions ’blasting
system’ and ’blasting apparatus’ are essentially synony-
mous on the understanding that they may include various
physically joined or separate components working in con-
junction with one another to control and optionally actuate
detonators. A blasting apparatus may comprise compo-
nents that are located in a similar vicinity, or may include
components located remote from one another, including
for example components in different countries operating
together.

[0027] Blast site: refers to any location at which com-
ponents of an apparatus of the invention are set up with
the intention of conducting a blasting event. A blast site
may be an authorized blast site that has been pre-ap-
proved by an appropriate authority for a blasting event.
Alternatively, a blast site may be an unauthorized blast
site, where for example children or terrorists are attempt-
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ing unauthorized, unintentional or illicit use of the blasting
apparatus to conduct a blast. A blast site may encompass
a large area, for example encompassing a large mine or
several mines. Alternatively, a mine may include several
discrete blast sites within its boundaries.

[0028] Cell phone: unless states otherwise, the ex-
pression "cell phone" refers either to a cell phone as typ-
ically known in the art, or alternatively may also refer to
any other form of device capable of sending signals for
receipt by a cell phone network and / or receiving signals
from a cell phone network, for communication between
components of the blasting apparatus of the invention,
or between components of the blasting apparatus of the
invention and detonators, detonator assemblies, or other
external devices. In this way, the cell phone may be lo-
cated at or near to the blast site, or alternatively may be
located remote from the blast site, or even in a different
country or continent from the blast site.

[0029] Cell-phone network connection means: refers
to any device capable of making a connection to a cell
phone network operating in the vicinity of the device. Pref-
erably, a cell phone network connection means includes
means to determine a location of the device by identifying
one or more antenna or receivers used by the device to
connect to the cell phone network.

[0030] Central command station - any device that
transmits signals via wireless transmission or by direct
connection, to one or more blasting machines. The trans-
mitted signals may be encoded, or encrypted. Typically,
the central command station permits radio communica-
tion with multiple blasting machines from a location re-
mote from the blast site. Command signals received by
a blasting machine from a central command station may
be relayed to detonators, or processed by the blasting
machine and / or relayed (with possible modification) to
detonators as required.

[0031] Command signal: refers to any signal generat-
ed for example by a central command station or a blasting
machine, for control of a blasting machine and / or det-
onators associated with a blasting machine at a blast
site. For example, such command signals may include,
but are not limited to, signals to ARM, DISARM, or FIRE
the detonators, or may further include biometric signature
information of the blast operator, firing codes for the det-
onators, other security codes, delay times or any other
information related to the blasting event. If generated by
a central command station, command signals may be
relayed to detonators via an associated blasting ma-
chine, or once received via a detonator or detonator as-
sembly, may be relayed between detonator assemblies
at the blast site. Command signals may be communicat-
ed via wireless communication means, or via electrical
connection between components of the blasting system.
[0032] Communication means: Any means transmit-
ting information, such as via electrical wires or wireless
means, data from one source to at least one receiver.
Transmission may be through wireless communication
(e.g. a cell phone network, radio waves, electromagnetic
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induction, light signalling, satellite signals, a satellite
phone etc.), or wired communication (e.g. electrical
wires, low energy detonating cord, shock tube etc.).
[0033] Computer: refers to any device capable of re-
ceiving information relating to one or more parameters
of a blast site or one or more components of a blast ap-
paratus at a blast site, or detonators associated there-
with, and comparing the information relating to the pa-
rameters with previously approved information relating
to such parameters. Such parameters may include, but
are not limited to, geographical position of the blast site,
a time for a blasting event, a number of previous blasts
either for the blast site or specific components at the blast
site, or a number of previous blasts within a predeter-
mined time window. A computer may be capable of wire-
less or wired communication with other components of
the blasting apparatus of the invention. For example, the
computer may in part be connected to other components
of the blast apparatus via the internet, or a wireless tel-
ephone network. In this way, the computer may be locat-
ed at or near to the blast site, or alternatively may be
located remote from the blast site, or even in a different
country or continent from the blast site.

[0034] Corresponds: in specific embodiments, a pa-
rameter for a blasting event (such as a location, a time,
a number of previous blasts, a biometric signature etc.)
is described to correspond to a known, predetermined,
or preauthorized parameter for the blasting event. For
the sake of clarity, the terms "corresponding" or "corre-
sponds" provide that a parameter exhibits identical or at
times similar features to a known biometric signature suf-
ficient to deduce that the parameter meets the require-
ments for a blasting event to proceed. In this way, a de-
termination can be made as to whether the parameter
falls within those parameters having the required char-
acteristics for blasting event approval. It should be noted
that to achieve correspondence, two parameters need
not be completely identical, but at least achieve a degree
of similarity greater than a predetermined threshold.
[0035] Decision signal: refers to any signal generated
by a parameter approval component such as a location
approval component (regarding whether or not a geo-
graphical location determined for a blasting event corre-
sponds with an approved blasting location, previously
approved by an appropriate authority), a time approval
component (regarding whether or not a time for a blasting
event corresponds with an approved time, previously ap-
proved by an appropriate authority), or a blast number
approval component (regarding whether anumber of pre-
vious blasts is less than an approved number of previous
blasts). A decision signal may be positive, resulting in
activation (or maintenance in an active state) of the blast-
ing apparatus or components thereof, for actuation of
associated detonators. Alternatively, a decision signal
may be negative resulting in deactivation (or mainte-
nance of a non-active state) of the blasting apparatus or
components thereof, thereby blocking actuation of asso-
ciated detonators. A decision signal may comprise an
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electronic or wireless signal transmitted between com-
ponents of the blasting apparatus, and/ or the associated
detonators. Alternatively, a decision signal may be re-
tained entirely within an approval component (or an as-
sociated component) without transmission to other com-
ponents of the blasting apparatus or the detonators. For
example, where a blasting apparatus already exists in
aninactive state, and the decision signal is negative such
that an inactive state should be maintained, there may
be no need to transmit the decision signal to other com-
ponents of the blasting apparatus and/ or the detonators.
Likewise, where a blasting apparatus already exists in
an active state ready for actuation of the detonators, and
the decision signal is positive such that the blast site is
an authorized blast site, and an active state of the blasting
apparatus should be maintained, there may be no need
to transmit the decision signal to other components of
the blasting apparatus and / or the detonators.

[0036] Detonator: refers to any form of electronic or
electric detonator. Such detonators are well known in the
art and typically comprise a shell, a base charge, and
means to actuate the base charge in response to some
form of electronic signal. In preferred embodiments, 'det-
onator’ relates to those detonators that include program-
mable initiation means, for example that include means
to store unique detonator identification information, and
/ or detonator firing codes. Furthermore, in preferred em-
bodiments, the detonators and their associated blasting
machines may be defined as being "secure”, such that
"secure" detonators will only be capable of actuation
when in association with a corresponding "secure" blast-
ing machine, and likewise a "secure" blasting machine
will only be operational when connected to correspond-
ingly "secure" detonators. Dialog between "secure" det-
onators and corresponding "secure" blasting machines
can only occur if the detonators are pre-designated to
function with a selected "secure" blasting machine. The
term detonator further includes detonator assemblies
comprising other components required for the control and
actuation of the base charge of the detonator. For exam-
ple, in the case of a wireless detonator assembly the
components may include wireless signal receiving and
processing means.

[0037] Detonator firing code - each detonator firing
code may include in electronic form identification infor-
mation and / or delay time information for each individual
detonator or group of detonators.

[0038] Detonator identification code: refers to any
unique or substantially unique code that can be assigned
to a detonator that serves to uniquely or substantially
uniquely identify the detonator at least to components of
a blasting apparatus or components remote from a blast
site. For example, each detonator and / or each blasting
machine associated with each detonator, and/oralogger
may be programmed with detonator identification codes.
Preferably, the detonator identification codes allow for
identification of a detonator by another component during
communication between components of a blasting ap-
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paratus for example during control, programming and fir-
ing of the detonators. In preferred embodiments a deto-
nator identification code may be assigned to a specific
detonator for designating its use at a specific blast site,
at a specific location, at a specific time or within a specific
time window, or by a specific blast operator.

[0039] Detonator identification code assessment
component: includes any software or device capable of
assessing, recording or otherwise determining or learn-
ing an identification code assigned (previously assigned
or to be assigned) to a detonator.

[0040] Detonator identification code approval compo-
nent: includes any software or device capable of com-
paring a detonator identification code obtained for exam-
ple by a detonator identification code assessment com-
ponent to known detonator identification code assess-
ment components to determine whether each detonator
identification code matches or corresponds to a known
detonator identification code.

[0041] Geographical position: refers to a location of a
device, or an apparatus, or components thereof. A geo-
graphical position may constitute co-ordinates such as
longitudinal and latitudinal co-ordinates as may be de-
termined, for example, by a GPS device, or alternatively
may relate to a position relative to one or more other
components of a blast apparatus or a local system for
position determination, as may be determined, for exam-
ple, by an LPS device or an antenna of a cellphone net-
work.

[0042] Global positioning systems (GPS) device: re-
fers to any device that receives incoming signals corre-
sponding to a geographical position or area, and proc-
esses such signals to arrive at a current geographical
location or area for a blast operator or a blast site. Typ-
ically, GPS devices rely upon incoming satellite signals
in order to determine geographical location, as is well
known in the art. Preferred GPS devices are those pro-
duced by the company Garmin, and those produced by
the company Motorola. For example, most preferred
GPS devices include the Motorola MG4200 instant GPS
chip.

[0043] Inactive state: refers to a status of a blasting
apparatus of the present invention, wherein if a blasting
apparatus adopt or maintains an inactive state, then the
blasting apparatus is in a condition unsuitable for actua-
tion of at least one associated detonator. Even if other
normal operations of the blasting apparatus take place,
such as such as for example the transmission to the at
least one associated detonator of a command signal to
FIRE, and / or a firing code and / or a delay time, the
inactive state of the blasting apparatus will present a bar
to the actuation of the detonators, or the transmission of
suitable signals to the detonators to cause actuation
thereof. Any component or means may be utilized to
achieve the inactive state. Moreover, the inactive state
may be caused by passive means (for example an ap-
paratus that remains inactive in the absence of signals
to become active) or by a positive mechanism such as
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the shutdown or powering-down of one or more compo-
nents of the apparatus.

[0044] Location approval component: includes any
software or device capable of receiving information with
regard to a location of a blasting apparatus or compo-
nents thereof from one or more location assessment
component, and processing this information to determine
if the location is an authorized location. In preferred em-
bodiments, a location approval component may include
amemory means having a database or the like for storing
approved locations for approved blasting events. In ad-
dition, a location approval component may include com-
munication means for communicating information via
electrical wires or wireless means to other components
of a blasting apparatus, such as for example a decision
signal to activate the blasting apparatus in response to
the identification of a an approved location, or to deacti-
vate the blasting apparatus in response to the identifica-
tion of location otherthan an approved location for ablast-
ing event.

[0045] Location assessmentcomponent:includes any
software or device at or near a blast site that preferably
may be associated with one or more detonators or asso-
ciated components, or one or more blasting machines or
associated components, at the blast site, to assess a
geographical location of the detonator(s), blasting ma-
chine(s), or associated components. For example, such
location assessment components may include, but are
not limited to global positioning system (GPS)-like devic-
es for obtaining geographical location information
through receipt and processing of corresponding GPS
satellite signals, or local positioning system (LPS)-like
devices for obtaining positioning information through re-
ceipt of more locally transmitted signals such as radio
signals, electromagnetic signals, audio signals or via ra-
dar. Other location assessment components may in-
clude, but are not limited to, devices that make use of
cell phone wireless networks, such as devices that are
able to determine a location of a nearby antenna for such
a network.

[0046] Local positioning system (LPS) device: refers
to any device or system capable of determining a geo-
graphical position through receipt of signals derived from
a source relatively local to the device or system (at least
when compared to signals received from satellite as for
the case of GPS devices). For example, such signals
may include but are not limited to, radio signals, electro-
magnetic signals, audio signals, or radar. Many such LPS
systems are known in the art. The term "local" in "local
positioning system" may encompass a device capable
of receiving and processing of one or more signals de-
rived from a source at a location remote from the device,
but generally not signals received from satellites. Typi-
cally, an LPS device may permit determination of a ge-
ographical position relative to one or more other compo-
nents of the system or apparatus, such as the source for
the radio, electromagnetic, or audible signals. In other
selected embodiments, an LPS device may simply in-
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clude means to receive a signal from a remote source
and relay /reflect the signal back to the source or to an-
other form a receiver for subsequent processing (for ex-
ample see United States patent publication
2005/0088335 published April 28, 2005). LPS devices
and systems are well known in the art for determining a
position of one or more objects within a predetermined
area, such as for example a building or an area of land
such as a mine or a region containing one or more mines.
For example, RFTechnologies produces an RFID-tag
system under the tradename "Seeker". LPS devices and
signals may further permit the calculation of a 2D location
or a 3D location.

[0047] Logging database: refers to any database that
is suitable for storing information relating to a particular
blasting event. Such information may include, for exam-
ple, detonator identification information / numbers, and
parameters for the blasting event, including but not lim-
ited to: a location for the blasting event, a time for the
blasting event, persons present or in control of the blast-
ing event, environmental conditions for the blasting event
etc. In preferred embodiments, the logging database logs
detonator destruction, most preferably in real-time or vir-
tually in real-time via wired or wireless connection to the
detonators and / or other components of the blasting ap-
paratus. The logging database may form a component
of a blasting apparatus, and be located at a blast site or
at a position remote from the blast site. In selected em-
bodiments, information corresponding to each detonator
and / or selected components of the blasting apparatus
may be uploaded to or downloaded from a logging data-
base located on a portable device or logger. In selected
embodiments, a logging database may be similar to
those described in International patent publication
WO00/60305, which is incorporated by reference.
[0048] Number of previous blasts: refers to a number
of blasting events that previously occurred according to
selected parameters. For example, a number of previous
blasts may refer to a number of previous blasts within
one or more specific time windows, or at a specific blast
site within one or more specific time windows. Alterna-
tively, a number of previous blasts may refer to a number
of previous blasts conducted by a specific blasting ap-
paratus, or one or more components of a blasting appa-
ratus, or at a blast site.

[0049] Parameter: refers to any physical or informa-
tional characteristic of a blasting event that has a value
that can be assigned to that blasting event. Examples of
such parameters include a location for the blasting event
(which value may include, but are not limited to, geo-
graphical coordinates or a location relative to another
object), a time for a blasting event, or a number of pre-
vious blasts prior to the blasting event (for example at
the blast site, within a predetermined time window, or for
a specific blasting apparatus).

[0050] Parameter approval component: includes any
software or device capable of receiving information with
regard to a parameter of a blasting apparatus or compo-
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nents thereof from one or more parameter assessment
components, and processing this information to deter-
mine if the parameter is within predetermined or author-
ized conditions for the parameter. In preferred embodi-
ments, a parameter approval component may include a
memory means having a database or the like for storing
approved parameters for approved blasting events. In
addition, a parameter approval component may include
communication means for communicating information
via electrical wires or wireless means to other compo-
nents of a blasting apparatus, such as for example a de-
cision signal to activate the blasting apparatus in re-
sponse to the identification of a an approved parameter,
or to deactivate the blasting apparatus in response to the
identification of parameter other than an approved pa-
rameter for a blasting event. For example, such param-
eter approval components may include, but are not lim-
ited to location approval components, time approval com-
ponents, and number of previous blasts approval com-
ponents.

[0051] Parameter assessment component: includes
any software or device at or near a blast site that prefer-
ably may be associated with one or more detonators or
associated components, or one or more blasting ma-
chines or associated components, at the blast site, to
assess a parameter of the detonator(s), blasting machine
(s), or associated components. For example, such pa-
rameter assessment components may include, but are
not limited to location assessment components, time as-
sessment components, and number of previous blasts
assessment components.

[0052] Preferably: unless otherwise indicated the term
"preferably" generally precedes disclosure of one or
more preferred features of the broadest embodiments of
the invention as provided, such that any preferred feature
is optional to most if not all embodiments of the invention,
and limits only the broadest embodiments of the invention
unless otherwise indicated.

[0053] Time approval component: includes any soft-
ware or device capable of receiving information with re-
gard to a time for a blasting event from one or more time
assessment component, and processing this information
to determine if the time is an authorized time for the blast-
ing event. In preferred embodiments, a time approval
component may include a memory means having a da-
tabase or the like for storing approved times for approved
blasting events. In addition, a time approval component
may include communication means for communicating
information via electrical wires or wireless means to other
components of a blasting apparatus, such as forexample
a decision signal to activate the blasting apparatus in
response to the identification of an approved time, or to
deactivate the blasting apparatus in response to the iden-
tification of time other than an approved time for a blasting
event.

[0054] Time assessment component: includes any
software or device at or near a blast site or remote from
a blast site, to assess a time or proposed time for actu-
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ation of the detonator(s), blasting machine(s), or associ-
ated components. Inits simplest form, a time assessment
component may comprise a clock, such as for example
a crystal clock.

[0055] Time window: refers to any predetermined pe-
riod of time within which any selected action or actions
may be induced or monitored. For example, a time win-
dow may refer to a period of time within which a number
of blasting events at a blast site are counted. In another
example, a time window may refer to a period of time
within which a blasting event may or may not occur.
[0056] Satellite communication means: refers to any
device capable of communication from a location on or
close to the ground, with a satellite in orbit around the
earth. For example such a device may form an integral
part of the blasting apparatus of the invention for com-
municating for example with a location approval compo-
nent, a time approval component, or a blast number ap-
proval component, remote from the blast site, through
satellite communications. Such a device may, at least in
preferred embodiments, include a satellite phone.
[0057] Wireless communication means: refers to any
means for wireless communication between two or more
components of the blasting apparatus of the invention,
or between a component of the blasting apparatus of the
invention and an external device, or between a compo-
nent of the blasting apparatus of the invention and a det-
onator. Such wireless communication means may be
adapted for communication via a wireless telephone net-
work, via audio or electromagnetic signals, radio signals
etc.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0058] The inventors have succeeded in the develop-
ment of a blasting apparatus and methods of blasting
that achieve significant improvements in safety and se-
curity. The inventors believe that the present invention
in one aspect represents the first time that parameter
assessment or approval for a blasting event has been
contemplated and successfully incorporated as an inte-
gral feature of a complex blasting apparatus for use in
mining operations, wherein the blasting apparatus for ex-
ample comprises multiple components in communication
with one another. Such parameter analysis may include,
for example, an analysis of a location of the blast site,
and / or a time for a blasting event, and / or a number of
previous blasting events at the blast site or within a spe-
cific time period. Other aspects of the invention, which
pertain to further significant improvements in safety and
security of blasting apparatuses, will be apparent from a
review of the present description in its entirety.

[0059] In one embodiment, the invention provides for
an apparatus for controlling actuation of at least one det-
onator for a blasting event at a blast site, the apparatus
comprising:
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at least one blasting machine for transmitting com-
mand signals to said at least one detonator via direct
electrical connection or wireless communication;

at least one parameter assessment component for
determining a parameter for said apparatus or a
component thereof;

at least one parameter approval component, for
comparing said parameter with at least one ap-
proved parameter, said at least one detonator being
actuatable upon receipt from said at least one blast-
ing machine of at least one command signal to FIRE,
only if said parameter and any of said at least one
approved parameter correspond.

[0060] In another embodiment the invention provides
for a method of controlling a blasting event at a blast site
with a blasting apparatus, the blast site having positioned
therein at least one detonator and associated explosive
charges, each detonator being adapted to receive via
direct electrical connection or wireless communication
command signals transmitted or relayed by at least one
associated blasting machine, the method comprising:

determining a parameter for said blasting apparatus
or a component thereof;

determining whether the parameter matches at least
one approved parameter, and

if said parameter corresponds to at least one ap-
proved parameter then causing said at least one det-
onator or at least one component of the blasting ap-
paratus to adopt or maintain an active state suitable
for actuation of said at least one detonator.

[0061] Inselected embodiments, specific components
of the blasting apparatus of the invention, or detonators
associated therewith, employ location analysis to deter-
mine whether they are located in a previously authorized
location for a blasting event, and if so, to bring or maintain
the blasting apparatus into an active state suitable for
actuation of the detonators. In this way, if the blasting
apparatus (or components thereof) fall into the hands of
unauthorized blast operators such as, for example, chil-
dren, operators with insufficient skill, training or experi-
ence to operate the blasting system, or terrorists, the
blasting apparatus will be substantially inoperable unless
within a pre-defined area or at a pre-defined location for
an authorized blasting event. Since the unauthorized
blast operator may not be aware of the location of an
intended authorized blast site, the blasting apparatus will
become inactive, or remain inactive.

[0062] The invention further provides, at least in par-
ticularly preferred embodiments, for a blasting apparatus
comprising at least one location approval component to
confirm that the location, and preferably also the time, of
the blasting event are in accordance with at least one
previously approved blasting event. In selected embod-
iments, the location approval component may be located
remote from the blast site, to provide control and approval
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of the blasting event for example via wireless communi-
cation or via the internet. For example, in particularly pre-
ferred aspects each location approval component may
comprise a cell phone or a computer.

[0063] The invention further provides, in other embod-
iments, for a blasting apparatus comprising at least one
time approval component to confirm that the time of the
blasting event are in accordance with the time of at least
one previously approved blasting event. In selected em-
bodiments, the time approval component may be located
remote from the blast site, to provide control and approval
of the blasting event for example via wireless communi-
cation or via the internet. For example, in particularly pre-
ferred aspects each time approval component may com-
prise a cell phone or a computer.

[0064] The invention further provides, in other embod-
iments, for a blasting apparatus comprising at least one
blast number approval component to confirm that the
number of previous blasts prior to the blasting event are
less than a previously approved number of blasts, for
example for a given blast site or blast apparatus, for ex-
ample within a specific time window. In selected embod-
iments, the blast number approval component may be
located remote from the blast site, to provide control and
approval of the blasting event for example via wireless
communication or via the internet. For example, in par-
ticularly preferred aspects each blast number approval
component may comprise a cell phone or a computer.
[0065] The blasting apparatus of the presentinvention,
at least in preferred embodiments may comprise other
security features that work in conjunction with the param-
eter analysis means. It should be noted, however, that
the blasting apparatuses of the present invention encom-
pass any blasting apparatus designed to initiate one or
more detonators at a blast site that includes some form
of parameter (e.g. location and / or time and / or blast
number) analysis, as well as parameter (e.g. location and
/ or time and / or blast number) verification to determine
whether the proposed blasting event complies with re-
quired parameters (e.g. is at an approved location and /
or time for blasting, and / or that a previously approved
number of blasts has not been exceeded). Ifthe presence
of an authorized location and / or time is not detected, or
if a previously approved number of blasts have already
occurred, then the blasting apparatus willadopt or remain
in some form of inactive "safe" mode, or alternatively may
undergo some form of shut down or deactivation process.
In preferred embodiments, the detection of an unauthor-
ized blast location and / or time, or if a previously ap-
proved number of blasts have already occurred, this may
result in the blasting apparatus maintaining an inactive
"safe" state, a shut down or deactivated state for an in-
definite period, or for a limited amount of time. It should
also be noted that any form of location and / or time and
/ or blast number assessment component may be used
for the purposes of determining whether a location and
/ or time of the blasting apparatus is an approved location
and / or time, and / or that the previously approved
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number of blasts have not already occurred. Location
assessment components may include, but are not limited
to, global positioning system devices, and cell phone net-
work devices. Time assessment components may in-
clude clocks such as quartz clocks.

[0066] In selected embodiments, the apparatus of the
present invention may be used in conjunction with a sys-
tem equivalent to that described by International patent
publication WO00/60305, which is incorporated by ref-
erence. This system allows for the logging of authorized
detonator usage of identifiable detonators, after removal
of the detonators from a controlled store. As such, a firing
control station monitors and logs the actuation of each
detonator after transmission thereto of a FIRE signal. The
inventors contemplate, at least in preferred embodi-
ments, the combination of the apparatus of the present
invention with a system the same or similar to that de-
scribed by WO00/60305. In this way, the time of the det-
onator firing, the nature of the material being actuated,
and the location of the blasting event, can be centrally
monitored, and the information stored accordingly for fu-
ture reference.

[0067] The invention encompasses blasting appara-
tuses and methods for controlling detonators that are
each identifiable by a unique identification code. In pre-
ferred embodiments, each detonator or group of detona-
tors may be controlled on an individual or group basis,
and programmed with unique firing codes for security
purposes, or delay times to ensure a predetermined firing
sequence is properly effected upon receipt of the deto-
nators of a command signal to FIRE. In summary, pro-
viding each detonator with a unique identification code
allows for any one or more of the following: individual
control of each detonator by other components of the
blasting apparatus, individual programming of each det-
onator with delay times, individual programming of each
detonator with one or more firing codes for security pur-
poses, and individual logging of the control and / or use
of each detonator at a blast site. Any of the blasting ap-
paratus and methods of the invention may involve the
use of detonators that include identification codes for any
one or more of the described purposes.

[0068] Further selected embodiments of the invention
relate to the incorporation of biometric devices into spe-
cific components of the apparatus of the present inven-
tion. In this way, and preferably in conjunction with the
features outlined in WO00/60305, the inventors contem-
plate the provision of a blasting apparatus that will allow
monitoring and recordal of the following information for
the firing of each identifiable detonator: what was fired,
when, where, and by whom. All such information may be
transmitted via any means (including wireless means) to
a centralized monitoring facility and database.

[0069] Additional aspects and embodiments of the
present invention will become apparent from the speci-
fication in its entirety.

[0070] Turning now to Figures 1t09, it should be noted
that the embodiments illustrated and described below
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discuss blasting apparatuses and corresponding meth-
ods that employ the use of a location assessment com-
ponent, and a location approval component, for deter-
mining whether one or more components of a blast ap-
paratus for a blasting event are located at an approved
location for a blasting event. In most if not all of the em-
bodiments illustrated the location assessment compo-
nent and the location approval component may be re-
placed with a time assessment component and a time
approval component respectively in order to determine
whether a time for a blasting event is an approved time.
Alternatively, in most if not all of the embodiments illus-
trated the location assessment component and the loca-
tion approval component may be replaced with a blast
number assessment component and a blast number ap-
proval component respectively, in order to determine
whether a number of approved blasts for a given appa-
ratus, time period or blast site has already been exceed-
ed.

[0071] A preferred embodiment of the apparatus of the
present invention will now be described with reference
to Figure 1. A blasting apparatus shown generally at 10
is schematically illustrated. The blasting apparatus com-
prises at least one blasting machine 11 (for simplicity
only one blasting machine is shown), connected via a
trunk line 12 and branch lines 13 to a plurality of detona-
tors 20. In several of the embodiments described herein
each blasting machine 11 is connected to detonators 20
via a trunk line 12 and branch lines 13. However, any
means for connecting the blasting machine to the deto-
nators may be used in any embodiment of the invention,
providing that command signals can be communicated
to the detonators from each blasting machine in order to
control and optionally actuate the detonators. For exam-
ple, communication may involve the use of low energy
detonating cord (LEDC), shock tube, electrical wires, or
wireless communication means. Moreover, each deto-
nator may be adapted for receipt of command signals via
LEDC, shock tube or electric wires, or alternatively may
form a component of a wireless detonator assembly for
receipt of wireless command signals from at least one
blasting machine. Such wireless detonator assemblies
may form a network of wireless detonator assemblies,
as disclosed for example in United States patent appli-
cation 60/623,941 filed November 2, 2004, which is in-
corporated herein by reference.

[0072] The blasting apparatus illustrated in Figure 1
further includes a location assessment component 14 for
determining a location for the blast site, or at least for
selected components of the blasting apparatus at or near
to the blast site. The location assessment component 14
may take any form of device capable of determining in-
dependently, via communication with other components
of the blasting apparatus, or via communication with oth-
er external devices, its geographical position or location.
In this way, the apparatus may become ’informed’ as to
its location. In preferred embodiments, the location as-
sessment component may comprise a global positioning
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system (GPS) device capable of calculating its geograph-
ical coordinates at least in part through receipt of one or
more GPS satellite signals. GPS systems for determining
geographical location are well known in the art, and any
such device may be incorporated into the apparatus of
the present invention. In other preferred embodiments,
the location assessment device may comprise an LPS
device, capable of receiving signals from a source more
local than a satellite. In other preferred embodiments,
the location assessment component may comprise a cell
phone network connection means comprising any device
capable of making a connection to a cell phone network
operating in the vicinity of the blast site. In this way, the
cell phone network connection means may have the ca-
pacity to determine a location of the device by identifying
one or more antenna or receivers used by the device to
connect to the cell phone network. Since the geograph-
ical locations for most if not all antennae of cell phone
networks are known with some degree of accuracy, this
information may permit the location assessment compo-
nent (or at least the user of the blast apparatus) to de-
termine a geographical location for the device. For ex-
ample, if the cell phone network connection device con-
nects to the cell phone network via two or more identifi-
able antennae, then the geographical location of the lo-
cation assessment component can be calculated with
greater accuracy for example via triangulation tech-
niques. Even if the cell phone network connection means
connects to the cell phone network via only one antenna,
then the geographical location of the location assess-
ment component can still be calculated with some degree
of accuracy on the basis of the range of the antenna.
[0073] The location assessment component 14 is fur-
ther capable of transmitting positional data 16 regarding
the location of the location assessment component to a
location approval component 15. The location approval
component may comprise any device capable of receiv-
ing and processing the positional data from the location
assessment component so as to determine whether the
geographical location of the location assessment com-
ponent corresponds with an authorized blasting location.
For example, the location approval component may be
pre-programmed with one or more approved locations
approved by an appropriate authority for blasting events.
Such an appropriate authority may include, for example,
an authorized blast operator, an authorized mine opera-
tor, an authorized person at an office for the blasting
equipment An appropriate authority would generally not
include an unauthorized blast operator such as a child
or a terrorist. Upon receiving the positional data 16 re-
garding geographical location of the location assessment
component 14, the location approval component 15 com-
pares the positional data with stored data pertaining to
approved locations for blasting events.

[0074] If the location approval component 15 finds a
match between the geographical location of the location
assessment component, and an approved location, then
the location approval component may take one or more
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additional steps to ensure that the blasting apparatus
adopts or maintains an active state suitable for actuation
of the detonators 20 upon receipt thereby of one or more
appropriate command signals from the blasting machine
11. If the blasting apparatus is already in an active state
suitable for actuation of the detonators 20, the additional
steps may involve little or no action other than to maintain
the active state. On the other hand, if the blasting appa-
ratus exists in a dormant, inactive, or powered down state
then the additional steps may involve activation of the
blasting apparatus or components thereof to bring the
apparatus into an active state for blasting. This active
state may be maintained indefinitely, or may be main-
tained for a limited time period or window.

[0075] If the location approval component 15 fails to
find a match between the geographical location of the
location assessment component, and an approved loca-
tion, or if the location approval component determines
that the geographical location is a forbidden location for
blasting, then the location approval component may take
one or more additional steps to ensure that the blasting
apparatus adopts or maintains an inactive state unsuit-
able for actuation of the detonators 20. If the blasting
apparatus is already in an inactive state unsuitable for
actuation of the detonators 20, the additional steps may
involve little or no action other than to maintain the inac-
tive state. On the other hand, if the blasting apparatus
exists in an active state then the additional steps may
involve deactivation, or shutdown of the blasting appa-
ratus or components thereof to bring the apparatus into
an inactive state unsuitable for initiating the blasting
event. This inactive state may be maintained indefinitely,
or may be maintained for a limited time period or window.
[0076] The capacity of the location approval compo-
nent to determine whether the geographical location is
an approved location for blasting may cause the location
approval component to generate a decision signal,
wherein a positive decision signal indicates a positive
match for blasting, and a negative decision signal indi-
cates the absence of a positive match for blasting. The
decision signal may be transmitted by the location ap-
proval component 15 to other components of the blasting
apparatus to bring about the maintenance or a change
in the status of the blasting apparatus. For example, the
location approval component 15 may transmit a decision
signal 17 to the blasting machine 11 to cause activation
thereof in response to a positive decision signal, or shut-
down thereof in response to a negative decision signal.
In this way, the functionality of the blasting apparatus
may be controlled at the level of blasting machine, and
its capacity to transmit or relay command signals to the
detonators. Alternatively, the location approval compo-
nent 15 may transmit a decision signal 18 directly to the
one or more detonators 20 (or associated assemblies)
to cause activation thereof in response to a positive de-
cision signal, or shutdown thereof in response to a neg-
ative decision signal. In this way, the functionality of the
blasting apparatus may be controlled at the level of the
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detonators, such that the capacity of the detonators to
receive and / or respond to command signals from the
blasting machine may be overridden by the decision sig-
nal.

[0077] Inyet another alternative example, the location
approval component may transmit a decision signal 19
to the location assessment component 14, which in this
example may be in communication 21 with either the
blasting machine 11, and / or in communication 22 with
the detonators 20, thereby to cause activation or shut-
down of the blasting machine and / or the detonators as
required by the decision signal. In any event, communi-
cation 19 of the decision signal to the location assess-
ment component 14 effectively causes the location as-
sessment component 14 to function as a relay for the
decision signal to other components of the blasting ap-
paratus. As discussed in more detail later, specific em-
bodiments of the invention contemplate the positioning
of the location assessment component 14 with compo-
nents at or in the direct vicinity of the blast site, such as
for example in connection with the blasting machine 11
or one or more of the detonators 20, with the location
approval component 15 at a remote location. Therefore
the use of the location assessmentcomponent 14 torelay
a decision signal to the blasting machine 11 or one or
more of the detonators 20 may present a particularly pre-
ferred feature of the invention under these circumstanc-
es.

[0078] Figure 1illustrates another preferred feature of
the invention with regard to the function of the location
approval component 15. The database 23 may form an
integral component of the location approval component
for storing data relevant to approved locations for blast-
ing. In this way the database is checked by the location
approval component to assess whether the geographical
location corresponds with any approved locations in the
database. Preferably, the database is secure such that
access to and modification of the database may be
achieved only by an authorized blast operator. For ex-
ample, the database may be arranged such that a pass-
word or biometric verification is required for access.
[0079] Turning now to Figure 2, the blasting apparatus
illustrated includes a blasting machine 11 connected via
lines 12 and 13 to detonators 20. The blasting apparatus
further includes a location assessment component 14.
However, in this embodiment, location assessment com-
ponent 14 is a cell phone network connection means,
which can receive signals transmitted from, and option-
ally send signals to, an antenna 30 of a cell phone net-
work. For example, the cell phone network connection
means may receive a wireless signal 31 from the antenna
30 comprising information regarding the geographical
position of the antenna 30. This in turn with provide an
approximate location of the location assessment compo-
nent 14, since the antenna 30 will have a limited range
of, for example, several kilometres. Although not shown
in Figure 2, the location assessment component 14 may
connect to two or more antenna of a cell phone network,
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and upon receiving wireless signals from each of the two
or more antenna the location assessment component
may calculate a more accurate geographical location, for
example via triangulation or other similar techniques
known in the art.

[0080] Figure 2 illustrates another preferred feature of
the invention. The location approval component (illustrat-
ed as 15 in Figure 1) now takes the form of cell phone
32, which is able to communicate signals to or from the
other components of the blasting apparatus via use of
the cell phone network and corresponding antenna 30.
For example, location assessment component 14 may
receive information 31 from antenna 30 sufficient to allow
location assessment component 14 to determine its ge-
ographical position, or at least its approximate geograph-
ical position. Subsequently, this information may be re-
layed to cell phone 32 via antenna 30 as shown by signals
33 and 34. In its role as location approval component,
the cell phone 32 may receive and process the informa-
tion from the location assessment component 14 regard-
ing the geographical location. For this purpose, the cell
phone 32 may have pre-programmed therein one or more
approved locations for blasting events. The cell phone
then compares the geographical location information re-
ceived from the location assessment component 14 with
the pre-programmed approved locations for blasting. If
a match is found, indicating the geographical location is
approved for a blasting event, then the blasting apparatus
is caused to adopt or maintain an active state suitable
for actuation of the detonators 20 upon receipt thereby
of appropriate command signals from blasting machine
11. On the other hand, if no match is found, or if the
geographical location is determined to be a forbidden
location for a blasting event, then the blasting apparatus
is caused to adopt or maintain aninactive state unsuitable
for actuation of detonators 20.

[0081] Any means may be used by the cell phone or
other components of the blasting apparatus to achieve
a change in status, or maintenance of status, of the blast-
ing apparatus. For example, cell phone 32 may forward
a decision signal 35 to other components of the blasting
apparatus and / or the detonators. This decision signal
may be relayed to such other components and / or the
detonators in various ways. The decision signal may be
transferred directly to the blasting machine 11 via wire-
less signal 36, or directly to the detonators 20 via wireless
signal 37, to cause activation or deactivation thereof as
previously described. Alternatively, the decision signal
may be transferred to the location assessment compo-
nent 14 via wireless signal 38 (indeed this embodiment
may be preferred since location assessment component
14 may already comprise means to receive wireless sig-
nals from antenna 30 for determining the geographical
location). Location assessment component 14 may then
relay the decision signal via wired or wireless connec-
tions 39 (to the blasting machine 11) and / or via wired
or wireless connection 40 (to the detonators 20).

[0082] With continued reference to Figure 2, it should
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be noted that the position of cell phone 32 relative to
other components of the blasting apparatus is irrelevant,
providing that communication lines are maintained. For
example, cell phone 32 may be in the direct vicinity of
the blast site, such that signals 34 and 35 comprise wire-
less signals directed to antenna 30. On the other hand,
cell phone 32 may be located remote from the blast site,
even in a different country or continent from the blast site.
As such, signals 34 and 35 may be transmitted to the cell
phone 32 via wireless and / or land line connections such
that cell phone 32 may be replaced by a non-wireless
device such as a suitably programmable telephone or
computer (similar embodiments are described below with
reference to Figures 3 and 4).

[0083] Turning now to Figure 3, a further embodiment
of a blasting apparatus of the invention is illustrated. The
blasting apparatus shown generally at 40 includes a
blasting machine 11 connected via lines 12 and 13 to
detonators 20. The blasting apparatus further includes a
location assessment component 14. In contrast to the
embodiment illustrated in Figure 2 the location approval
component 15 in this embodiment is provided by com-
puter 41. An optional feature is indicated in Figure 4 in
association with or as an integral part of computer 41, in
the form of database 42 for storing therein pre-pro-
grammed information regarding approved locations for
blasting events. The computer 41 receives information
from the location assessment component 14 via an in-
terface, which in Figure 3 comprises the internet 43. For
example, the computer 41 may communicate with loca-
tion assessment component 14 via an email or website-
based interface 44. The information pertaining to the ge-
ographical data may be derived by any technique includ-
ing GPS calculations, or by virtue of a known location for
a local server 45 used for communication between the
location assessment component and the internet. In any
event, the information regarding the geographical loca-
tion of the location assessment component 14 may be
uploaded to the server 45 as necessary, either through
wired or wireless communication. Subsequently, the
server 45 may transfer 47 the data for the geographical
location to the internet 43 such that the computer 41 can
access the data via email or website 44. The computer
41 may compare the information for the geographical lo-
cation with stored information for authorized locations for
blast events to determine whether the location assess-
ment component is located at an authorized blast site.
In other respects, the embodiment is similar to that illus-
trated with reference to Figure 2, except that a server
and the internet are responsible for providing the inter-
face between the location approval means (i.e. the com-
puter 41) and the remaining components of the blasting
apparatus. As illustrated in Figure 3, if necessary the
server 45 may transmit via wired or wireless communi-
cation a decision signal to one or more of the other com-
ponents of the blasting apparatus. For example, in a sim-
ilar manner to the antenna in Figure 2, the server 45 may
transmit the decision signal either to the blasting machine
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11 via signal 50, and / or to the detonators 20 via signal
51. Alternatively, the server 45 may transmit the decision
signal to the location assessment means 14 via signal
52, for relay to the blasting machine 11 via signal 53, and
/or relay to the detonators via signal 54.

[0084] Turning now to Figure 4, a particularly preferred
embodiment of the blasting apparatus (shown generally
at 49) of the invention is illustrated, which includes com-
ponents from the embodiments described with reference
to Figure 2 and Figure 3. In Figure 4, the location assess-
ment component 14 determines a geographical position
of the blast site via wireless communication 31, 33 with
antenna 30. Moreover, the decision signal is transmitted
preferably via wireless means from the antenna 30 to the
detonators 20 and / or any one or more components of
the blasting apparatus including, but not limited to, the
blasting machine 11 and the location assessment means
14. Therefore, in all respects thus far described, the em-
bodiment illustrated in Figure 4 is similar to that shown
in Figure 2. However, in Figure 4 the location approval
component comprises computer 41, which preferably in-
cludes database 42.

[0085] The interface between computer 41 and loca-
tion assessment component 14 therefore includes an-
tenna 30, but in other respects may vary, and in Figure
4 two alternative options are presented. In one option,
the overall interface is similar to that illustrated in Figure
3, and comprises the internet 43 including an email or
website component 44, and a server 45. However, in
Figure 4 the server 45 is adapted for two-way communi-
cation 61, 62 either via wired or wireless connections with
antenna 30. Effectively, the computer 41, which functions
as location approval means 15, may be positioned as
required in communication with the internet either near
to the blast site or remote from the blast site, even in a
different country or continent. Regardless of the position
of the computer 41, the location assessment component
14, the blasting machine 11, and the detonators 20 at
the blast site may be positioned as desired for the blast
event, without the need for wired communications to the
location approval component 15 or other components of
the blasting apparatus remote from the blast site. In ad-
dition, it is worth noting that the antenna in the embodi-
ment shown in Figure 4 fulfils two key roles: (1) it permits
assessment of the geographical location of the blast site,
and (2) it provides wireless internet access for the com-
ponents of the blasting apparatus located at the blast site.
[0086] As mentioned above, Figure 4 further illustrates
another option for the interface between the computer
41 and the location assessment means 14. Specifically,
there remains the option for direct two-way wireless or
wired communication 63, 64 between the computer 41
and antenna 30 for the purposes of transferring informa-
tion relating to the geographical location to the computer,
and for transferring a decision signal from the computer
to other components of the blasting apparatus via the
antenna. Although not illustrated, the invention further
encompasses the use of a communication link between
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the computer 41 and other antenna not in the vicinity of
the blast site, such that transfer of data to and from the
computer and the blast site occurs via the cell phone
network generally without use of the internet.

[0087] The invention further provides various methods
of controlling a blasting event at a blast site. For example,
in one selected embodiment shown in Figure 5, the in-
vention provides a method of controlling a blasting event
at a blast site having positioned therein at least one det-
onator and associated explosive charges, each detona-
tor being adapted to receive via direct electrical connec-
tion or wireless communication command signals trans-
mitted or relayed by at least one associated blasting ma-
chine, the method comprising:

a step 100 of determining a geographical location of
said at least one blasting machine, and / or said at
least one detonator;

a step 101 of determining whether the geographical
location matches at least one approved location, and
only if said geographical location matches at least
one approved location at step 102 then conducting
a step 103 of causing said at least one detonator or
atleast one associated component to adopt or main-
tain an active state suitable for actuation of the det-
onators. If said geographical location does not match
any of the at least one approved location at step 102
then conducting a step 104 of causing the at least
one detonator or at least one associated component
to adopt or maintain an inactive state unsuitable for
actuation of the at least one detonator. Although not
specified in Figure 5, the method described may in-
volve any apparatus or components in order to
achieve the desired steps. Such components may
communicate with one another in any possible way
to achieve the desired steps.

[0088] In particularly preferred embodiments, the
methods of the present invention involve the use of an
apparatus of the present invention. For example, as il-
lustrated with reference to Figure 6, another embodiment
of the invention involves a method of controlling at least
one detonator at a blast site using any embodiment of
the apparatus of the invention, the method comprising
the steps of:

astep 110 of determining via the atleast one location
assessment component of the apparatus a geo-
graphical location of said at least one blasting ma-
chine, and / or said at least one detonator;

a step of 111 of determining via the location approval
component of the apparatus whether the geograph-
ical location matches any of at least one approved
location; and

only if said geographical location matches at least
one approved location at step 112 then conducting
a step 113 of causing said apparatus to adopt or
maintain an active state suitable for actuation of said
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atleast one detonator upon receipt thereby from said
at least one blasting machine of at least one com-
mand signal to FIRE. If said geographical location
does not match at least one approved location at
step 112 then conducting a step 114 of causing said
apparatus to adopt or maintain an inactive state un-
suitable for actuation of said at least one detonator.

[0089] Inaccordance with any method of the invention,
any communication means may be used between com-
ponents of the blasting apparatus, and/ or the detonators.
Such methods include wired and wireless communica-
tion means. In this way, the components used to carry
our the methods may be relatively close or remote from
one another.

[0090] The methods may employ GPS, LPS, cell
phone, or any other form of technology in order to deter-
mine a geographical location, for example by a location
assessment means. In addition, the location approval
means, as used in accordance with the methods of the
invention, may involve the use of cell phone technology
and / or the internet in order to determine whether the
geographical location is an approved location.

[0091] The methods of the invention may further em-
ploy the use of a central command station located remote
from the blast site to generate and transmit at least one
command signal to the at least one blasting machine,
and if the at least one command signal includes a com-
mand signal to FIRE, and if the apparatus adopts or main-
tains the active state, the at least one blasting machine
relaying the command signal to FIRE to the at least one
detonator to cause actuation thereof. In specific methods
of the invention the location approval component may be
in association with, and direct electrical communication
with, said central command station, and may activate or
deactivate the central command station as determined
by whether a match is found for the geographical loca-
tions.

[0092] Turning now to Figure 7 there is illustrated an-
other method of the invention that utilizes an apparatus
of the invention. Step 120 comprises determining a ge-
ographical location for at least one blasting machine and
/ or the at least one detonator. However, in this embod-
iment the least one location approval component is pro-
vided 121 as a cell phone having an internal database
having stored therein the at least one approved location
and being in wireless communication with the at least
one location assessment component, either directly or
via at least one antenna of a cell phone network. Step
112 in Figure 6 is effectively replaced by steps 122, 123,
and 124 in Figure 7. Step 122 comprises receiving infor-
mation derived from at least one associated location as-
sessment component regarding said geographical loca-
tion. Step 123 comprises comparing the geographical
location with the internal database. Step 124 involves, if
necessary, transmitting a decision signal indicative of
whether the geographical location and any of the at least
one approved location correspond, to one or more other
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components of the apparatus, and if the geographical
location and any of said at least one approved locations
correspond, the decision signal at step 125 causing the
apparatus to maintain or adopt said active state. Prefer-
ably, the decision signal may be relayed via the at least
one antenna, and processed by the at least one location
assessment device and / or the at least one blasting ma-
chine and / or said at least one detonator, thereby to
selectively activate or deactivate components of the ap-
paratus. More preferably, each of the atleast one location
assessment component comprises a cell phone network
connection means for connecting to said cell phone net-
work via at least one antenna at or near to a vicinity of
the blast site, and wherein the step of determining a ge-
ographical location comprises analyzing a known geo-
graphical location for each of said at least one antenna.
Alternatively, each location assessment component may
comprise a GPS device or an LPS device in association
with at least one detonator and / or at least one blasting
machine.

[0093] Although Figure 7 illustrates the use of a cell
phone as a location approval component, a computer
can also be used either in direct or wireless communica-
tion with each location assessment component, or via
the internet. Such concepts are previously described with
reference to the apparatuses of the present invention.
Indeed, in particularly preferred embodiments of the in-
vention, the methods may encompass the use in combi-
nation of a cell phone network for wireless communica-
tion between components of the blasting apparatus, as
well as the internet for obtaining location approval.
[0094] Figures 8 and 9 illustrate a further apparatus
and corresponding method of the present invention re-
spectively, which involve the use of satellite communica-
tion for the purposes of location assessment and location
approval. The embodiments described with reference to
Figures 8 and 9 are particularly suited for use when the
location of the blast site is very remote, for example be-
yond the range of cell phone or wire-based telephone
networks. In Figure 8 there is illustrated an apparatus
shown generally at 150. The apparatus includes at least
one blasting machine 11 in communication via lines 12
and 13 with a plurality of detonators 20. The apparatus
further includes a location assessment component 14
which receives from satellite 130 GPS satellite signals
131. Since the location assessment component of the
apparatus is located generally at the blast site the receipt
and processing of the GPS signals generally allows the
location assessment component to pinpoint or at least
closely pinpoint a geographical location for the blast site.
[0095] The apparatus further comprises computer 41
which forms, at least in part, the location approval com-
ponent of the apparatus. The computer 41 may be locat-
ed in a position remote from the blast site, for example
in a different country from the blast site. The computer
41 may communicate with the location assessment
means via satellite communication involving any feasible
route. For example the computer may include means (not



29 EP 1 857 770 A2 30

shown) for directly beaming satellite communication sig-
nals to 143 or from 144 a suitable satellite 130. Alterna-
tively, the computer may communicate with the satellite
via the internet 43, and satellite signals 141 and 142.
[0096] In Figure 8, the location assessment compo-
nent 14 transmits a signal 133 to the satellite 130 com-
prising information relating to the geographical location
of the location assessment component. The satellite, fol-
lowing receipt of signal 133, may communicate the geo-
graphical location information directly to the computer 41
via signal 144, or alternatively via signal 141 and the in-
ternet 43. In any event, the computer 41 receives the
information regarding the geographical location and can
compare this information with approved locations for
blasting stored for example in an internal database 42,
or on a website 44 on the internet. If a match is detected
indicating that the geographical location is an approved
location for blasting then the computer 41, if required
transmits a decision signal to the satellite 130 either di-
rectly 143 or via the internet 43, 142. The satellite 130
then relays the decision signal to any one or more com-
ponents of the blasting apparatus at the blast site such
as the blasting machine 11 via signal 136 or the location
assessment component 14 via signal 138. The location
assessment componentin turn may transmit the decision
signal to the blasting machine 11 via signal 139, or alter-
natively the detonators via signal 140. Alternatively, the
satellite may transmit the decision signal directly to the
detonators via signal 137. In any event, the decision sig-
nal once received by the detonators and / or one or more
components of the apparatus at the blast site will cause
activation or deactivation of the apparatus and / or the
detonators as required.

[0097] Although Figure 8 illustrates location assess-
ment component 14 communicating a signal to the sat-
ellite 130 via signal 133, it will be appreciated that this
communication may also occur via blasting machine 11
and / or via a central command station (not shown). In
this way, any of the components of the apparatus at the
blast site may be equipped with means to transmit signals
to, and receive signals from, satellite 130. Such means
may include, but not are limited to, a satellite phone or
similar device capable of sending signals to and receiving
signals from a satellite without need for external support.
[0098] In the embodiment illustrated in Figure 8 the
same satellite 130 is used for the purposes of location
assessment via GPS means, as well as for signal com-
munications between the components of the apparatus
atthe blast site (e.g. the location assessment component
14), and the components remote from the blast site (e.g.
the computer 41). However, it will be appreciated that a
single satellite is illustrated for simplicity, and two or more
satellites may be involved in performing any one or more
of these required functions.

[0099] Figure 9 illustrates a method of the present in-
vention, which corresponds to the use of the apparatus
illustrated in Figure 8. In step 170 of the method, a geo-
graphical location of one or more components at a blast
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site are determined via a GPS device receiving GPS sig-
nals from a suitable satellite in orbit about the earth. In
step 171 there is provided a computer located for exam-
ple remote from the blast site, which forms at least in part
the location approval component of the apparatus. In step
172, a satellite communication link is established be-
tween the location assessment component and the com-
puter so that the information regarding the geographical
location can be transmitted from the location assessment
component to the computer. This communication link
may take any form that in part involves satellite commu-
nication. For example the communication link may further
involve use of the internet to transmit the relevant infor-
mation regarding the geographical location.

[0100] In step 173 the computer compares the geo-
graphical location with known approved locations for
blasting events. This comparison may be conducted in
an internal database for the computer, or alternatively
may involve an external database accessed for example
via the internet. Once the computer has determined
whether a match exists between the geographical loca-
tion and an approved geographical location, a corre-
sponding decision signal may be transmitted, if neces-
sary, in step 174 to the detonators and / or one or more
other component of the blasting apparatus located at the
blast site, thereby to activate or deactivate the apparatus
as required in step 175. Such communication of the de-
cision signal at step 174 occurs atleastin part via satellite
communication.

[0101] Anyofthe embodiments of the apparatuses and
methods encompassed by the present invention, includ-
ing any of the embodiments described with reference to
Figures 1 to 9, may include a time assessment compo-
nent and a time approval component, in replacement of
(or in addition to) a location assessment component and
a time approval component respectively. In this way, the
presentinvention further provides for blasting apparatus-
es and methods that involve an assessment of whether
a proposed time for a selected blasting event matches a
pre-approved or previously authorized time for the blast-
ing event. The time assessment component determines
a time or a proposed time at which a blasting event (in-
cluding actuation of detonators) is to be initiated, which
is transmitted to a time approval component. The time
approval component then compares the time for the
blasting event with one or more approved times or time
windows for blasting event. If the proposed time for the
blasting event matches a previously approved time, or
falls within a previously approved time window, then the
blasting apparatus may be caused to adopt or maintain
an active state suitable for actuation of at least one det-
onator at the blast site in communication with one or more
components of the blasting apparatus. On the other hand
if the proposed time for the blasting event does not match
any previously approved times, or does not fall within a
previously approved time window, for a blasting event,
then the blasting apparatus is caused to adopt or maintain
an inactive state unsuitable for actuation of the at least
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one detonator.

[0102] The blasting apparatuses and methods of the
invention that involve a time assessment component and
atime approval component may include any form of cross
communication between the time assessment compo-
nent, the time approval component and any other com-
ponents of the blasting apparatus, other devices, and /
or associated detonators. For example, such communi-
cation may involve wired communication, or wireless
communication involving for example cell phone net-
works or satellite communication as previously described
with reference to Figures 1 to 9 and other embodiments
of the invention. These embodiments may further, as re-
quired, involve the use of a cell phone or a computer as
at least part of a time approval component, which may
optionally include communication or data analysis or re-
trieval via the internet.

[0103] The blasting apparatuses and methods of the
invention that involve a location assessment component
and a location approval component often, but not neces-
sarily, require that the location assessment component
be located at or near the blast site so that the geograph-
ical location of the blast site can be determined. The po-
sitioning of the location approval component, on the other
hand, is more flexible, and this component may be loca-
tion at or near the blast site, or remote from the blast site.
In contrast, a time assessment component and a time
approval component may both be located at any position
providing that communication is generally maintained
with one or more components of the blasting apparatus
at the blast site, and / or the detonators at the blast site.
For example, the time assessment component and the
time approval component may be incorporated into a sin-
gle device or "box" location at or near the blast site. Al-
ternatively, time assessment component and the time
approval component may be located far from the blast
site, such as for example in a different country, such that
communication with the blast site is for example main-
tained at least in part via a radio link, cell phone commu-
nication, satellite communication or the internet.

[0104] Any of the embodiments of the invention that
involve a time assessment component and a time ap-
proval component may further include, at least in pre-
ferred embodiments, a location assessment component
and a location approval component for determining
whether a location of the blast site is an approved location
for blasting, and / or a blast number assessment compo-
nent and blast number approval component (see below)
for determining whether a number of blasts within a given
time period is within an approved number of blasts. In
this way, the invention encompasses blasting apparatus-
es and corresponding methods employing such blasting
apparatuses that determine whether a particular blasting
event matches an approved location and time for blast-
ing, and / or whether a number of blasts, for example,
within a given time period is within an approved number
of blasts.

[0105] Other embodiments of the invention include the
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use of ablastnumber assessment componentand a blast
number approval component in replacement of or in ad-
dition to a location / time assessment component and a
location / time approval component. The blast number
assessment component may simply count a number of
blasting events conducted, preferably within a given blast
apparatus and / or preferably for a given time period for
one or more blast apparatuses and / or for a particular
blast site, and transfer this information to a blast number
approval component. The blast number approval com-
ponent, upon receipt of information regarding the number
of blasting events, compares the number of blasting
events with an approved number of blasting events for
the blasting apparatus and / or the given period and / or
the blast site. If the number of blasting events matches
or is less than an approved number of blasting events,
then the blast number approval component optionally
transmits a decision signal to the detonators and / or one
or more components of the blasting apparatus to cause
the detonators and / or the blasting apparatus to adopt
or maintain an active state suitable for actuation of the
detonators. On the other hand, if the number of previous
blasting events is equal to or exceeds an approved
number of blasting events, then the blast number approv-
al component optionally transmits a decision signal to
the detonators and / or one or more components of the
blasting apparatus to cause the detonators and / or the
blasting apparatus to adopt or maintain an inactive state
unsuitable for actuation of the detonators. In preferred
embodiments, the blast number approval component,
upon determining that the number of previous blasting
events exceeds an approved number of blasting events,
consults a blast approval component for authorization for
the blasting event.

[0106] The blasting apparatuses and methods of the
invention that involve a blast number assessment com-
ponent and a blast number approval component may in-
clude any form of cross communication between the blast
number assessment component, the blast number ap-
proval component and any other components of the
blasting apparatus, other devices, and / or associated
detonators. For example, such communication may in-
volve wired communication, or wireless communication
involving for example cell phone networks or satellite
communication as previously described with reference
to Figures 1to 9 and other embodiments of the invention.
These embodiments may further, as required, involve
the use of a cell phone or a computer as at least part of
a blast number approval component, which may option-
ally include communication or data analysis or retrieval
via the internet.

[0107] The blasting apparatuses and methods of the
invention that involve a location assessment component
and a location approval component often, but not neces-
sarily, require that the location assessment component
be located at or near the blast site so that the geograph-
ical location of the blast site can be determined. The po-
sitioning of the location approval component, on the other



33 EP 1 857 770 A2 34

hand, is more flexible, and this component may be locat-
ed at or near the blast site, or remote from the blast site.
In contrast, a blast number assessment component and
a blast number approval component may both be located
at any position providing that communication is generally
maintained with one or more components of the blasting
apparatus at the blast site, and / or the detonators at the
blast site. For example, the blast number assessment
component and the blast number approval component
may be incorporated into a single device or "box" located
at or near the blast site. Alternatively, blast number as-
sessment component and the blast number approval
component may be located far from the blast site, such
as for example in a different country, such that commu-
nication with the blast site is for example maintained at
least in part via a radio link, cell phone communication,
satellite communication or the internet.

[0108] Any of the embodiments of the invention that
involve a blast number assessment component and a
blast number approval component may further include,
atleastin preferred embodiments, alocation assessment
component and a location approval component for de-
termining whether a location of the blast site is an ap-
proved location for blasting and / or a time assessment
component and a time approval component for determin-
ing whether a time for a blasting event is an authorized
time as previously described. In this way, the invention
encompasses blasting apparatuses and corresponding
methods employing such blasting apparatuses that de-
termine whether a particular blasting event matches an
approved location, an approved time, and a blast number
for blasting.

[0109] Preferably, in accordance with any embodi-
ments of the apparatuses or methods of the invention
that include a location approval component, the location
approval component (e.g. cell phone, computer etc.) may
also have pre-programmed therein one or more ap-
proved times for blasting events, preferably correspond-
ing with each of said one or more approved locations.
Such pre-programming of approved locations and ap-
proved times for blasting events may be carried out by
an authorized blast operator. In this way, the location
approval component may compare the geographical lo-
cation of the blasting event, as well as the time of the
blasting event, with pre-programmed approved locations
and times for blasting events, thereby to determine
whether the blasting eventis an approved blasting event.
[0110] The present invention further encompasses, in
any embodiment of the apparatuses and methods dis-
closed herein, the use of components of the blasting ap-
paratus (such as a location approval component and / or
time approval component and / or a blast number ap-
proval component) comprising security features such as
biometric analysis and / or confirmation means to check
the identity of a person attempting to use or pre-program
the location approval component for the purposes of set-
ting up or controlling a blasting event. Such biometric
analysis may comprise, for example, fingerprint recogni-
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tion, hand recognition, foot recognition, face recognition,
iris recognition, voice recognition, voice command rec-
ognition, or any other form of biometric recognition in-
cluding but not limited to skin spectroscopy analysis or
finger vein patterns. A cell phone, computer or any other
component of the apparatus may incorporate alternative
security features such as alphanumeric, numeric, or
voice-implemented password recognition.

[0111] For simplicity, the presence of a central com-
mand station has not been illustrated in any of the em-
bodiments of the blasting apparatus or methods shown
in the Figures of the present application. However, it will
be appreciated that any decision signal generated by a
location approval component and / or a time approval
component and / or a blast number approval component
may be received and processed by a central command
station, such that the power and / or operation of the
central command station is directly influenced by the de-
cision signal. In this way, the maintenance or adoption
by the blasting apparatus of an active or inactive state
may be controlled at the level of the central command
station.

[0112] Moreover, any of the embodiments of the ap-
paratuses or methods of the present invention may fur-
ther include the use of a logger for the logging of author-
ized detonator usage of detonators each having assigned
thereto a unique identification code, as described for ex-
ample by International patent publication WO00/60305
which is incorporated by reference. In this way, the usage
and consumption of detonators may be monitored from
a central location, such that detonators can be tracked
preferably from their production to their use. It should be
noted that such monitoring may be combined with data-
bases in accordance with the present invention for mon-
itoring the geographical location of a blasting event. For
example, the present invention encompasses appara-
tuses and methods involving a single central database
located for example on a cell phone or a computer, op-
tionally connected to the internet, for logging detonator
usage wherein each detonator comprises a unique iden-
tification code. The single database may be located, for
example, in the head office of a mining or explosives
company. The central database may monitor and record
several important pieces of information regarding the use
of the detonator, including the place of detonator actua-
tion. Inputting of data into the database may occur after
each blasting event has occurred, or may occur "live"
such that the database is updated at the same time as
(or at least immediately after) each blasting event. Other
optional information recorded in the database may in-
clude the time of actuation, the person acting as the au-
thorized blast operator for the blast (especially if compo-
nents of the blast apparatus require biometric analysis
for security purposes), the purpose of the blasting event,
the prevailing environmental conditions for the blast etc.
etc.

[0113] The blasting apparatuses and methods of the
present invention may further involve the use of means
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to alert appropriate authorities of any attempt by unau-
thorized persons to use the blasting apparatus or com-
ponents thereof, regardless of whether any such attempt
is successful orunsuccessfulinitsillicitaim. Forexample,
if the blasting apparatus comprises a location approval
component and / or a time approval component and / or
a blast number approval component connected in some
way to the internet or a telephone network then the in-
ternet or telephone network may send a warning signal
to appropriate authorities such as the police. The warning
signal may include information regarding the attempted
use the blasting apparatus or components thereof se-
lected from one or more of the following: the geographical
location of thellicit use, the time of the illicit use, biometric
data regarding the person or persons attempting the illicit
use, any other information related to the illicit use.
[0114] In still further embodiments of the invention,
each parameter for assessment and approval may relate
to an identification of one or more detonators for a blast-
ing event. Each detonator may be pre-programmed or
be able to be programmed with a unique or substantially
unique detonator identification code specific for each det-
onator. In regular operations, such identification codes
may be useful, for example, in programming detonators
with specific information such as firing codes and delay
times. However, such identification codes may be further
or alternatively be used in accordance with the invention
to designate the use of detonators for one or more spe-
cific blasting events. In this way, theft or misuse of det-
onators for a blasting event other than a designated blast-
ing may result in the detonators being inoperable.
[0115] Each blasting apparatus may comprise at least
one detonator identification code assessment compo-
nent for assessing an identification code for each deto-
nator. In a simple form, such an assessment component
may comprise a device such as alogger, which programs
detonators with identification codes. In other embodi-
ments, the detonators may have already been pro-
grammed with detonator identification codes, such that
the detonatoridentification code assessment component
obtains detonator identification code information directly
from the detonators. In any event, the identity of the det-
onators may then be passed to a detonator identification
code approval component, which compares the identifi-
cation codes with known identification codes, and if a
match is found the blasting apparatus and / or each det-
onator is caused to maintain or adopt an active state suit-
able for actuation or control of the detonators.

[0116] Inpreferred embodiments, it will be appreciated
that a detonator identification code may be assigned to
limit the use of a detonator not only to a specific blasting
event, but alternatively to a specific location for a blasting
event (e.g. a specific country, site etc.) Under these cir-
cumstances, a location assessment component may be
present to check that the location matches a designated
location. Likewise, a detonator identification code may
be assigned to limit the use of a detonator not to a specific
blasting event, but alternatively to a specific time or time
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window for a blasting event. Under these circumstances,
a time assessment component may be present to check
that the time matches the designated time. Likewise, a
detonator identification code may be assigned to limit the
use of a detonator not only to a specific blasting event,
but alternatively to a specific blast operator for a blasting
event. Under these circumstances, a blast operator as-
sessment component may be present to check that the
blast operator matches the designated blast operator.
[0117] In this way, the use of detonator identification
codes may permit detonators to be sold or distributed
having pre-programmed identification codes, where the
detonators are operable for example only in the hands
of a designated customer, and / or at a specific place,
and /or at a specific time. Therefore, the supplier of the
detonators may retain overall control of the detonators
and limit their use in the field, such that theft, inadvertent
or illicit use of the detonators may be foiled. In preferred
embodiments, the supplier may retain control of the det-
onators from a central office. For example, the use or
attempted use of detonators may be "watched" by a cen-
tral office having a database of future approval detonator
or blast apparatus uses. For each blasting event, a blast
apparatus may contact the central office to request per-
mission to proceed with a blasting event on the basis of
the detonators identified at the blast site for the event,
as well as other parameters for the event such as the
location and / or the time and / or the identity of the blast
operator. Following approval this information for the
blasting event from the central office, the blasting event
may proceed, and all information regarding what was
fired, where it was fired, when it was fired, and who was
responsible for the firing (i.e. what, where, when, who)
may be logged in a database, for example at the central
office. The central office may be located at the blast site
or at a location remote from the blast site, even in a dif-
ferent country.

[0118] Wihilst the invention has been described with
reference to specific embodiments of the blasting appa-
ratuses, and methods of blasting of the presentinvention,
a person of skill in the art would recognize that other
blasting apparatuses, and methods of blasting that have
not been specifically described would nonetheless lie
within the spirit of the invention. It is intended to encom-
pass all such embodiments within the scope of the ap-
pended claims.

[0119] The following are the claims of the parent ap-
plication as filed and are included as part of the descrip-
tion of the present application.

1. An apparatus for controlling actuation of at least
one detonator for a blasting event at a blast site, the
apparatus comprising:

at least one blasting machine for transmitting
command signals to said at least one detonator
via direct electrical connection or wireless com-
munication;
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at least one parameter assessment component
for determining a parameter for said apparatus
or a component thereof;

at least one parameter approval component, for
comparing said parameter with at least one ap-
proved parameter, said at least one detonator
being actuatable upon receipt from said at least
one blasting machine of at least one command
signal to FIRE, only if said parameter and any
of said at least one approved parameter corre-
spond.

2. A method of controlling a blasting event at a blast
site with a blasting apparatus, the blast site having
positioned therein at least one detonator and asso-
ciated explosive charges, each detonator being
adapted to receive via direct electrical connection or
wireless communication command signals transmit-
ted or relayed by at least one associated blasting
machine, the method comprising:

determining a parameter for said blasting appa-
ratus or a component thereof;

determining whether the parameter matches at
least one approved parameter, and

if said parameter corresponds to at least one
approved parameter then causing said at least
one detonator or at least one component of the
blasting apparatus to adopt or maintain an active
state suitable for actuation of said at least one
detonator.

3. The apparatus of claim 1 for controlling actuation
of at least one detonator for a blasting event at a
blast site:

said at least one parameter assessment com-
ponent comprising at least one location assess-
ment component for determining a geographical
location of said at least one blasting machine,
and / or said at least one detonator;

said atleastone parameterapproval component
comprising at least one location approval com-
ponent, for comparing said geographical loca-
tion with at least one approved location, said at
least one detonator being actuatable upon re-
ceipt from said at least one blasting machine of
atleast one command signal to FIRE, only if said
geographical location and any of said at least
one approved location correspond.

4. The apparatus of claim 3, wherein said at least
one approved location comprises a plurality of adja-
cent approved locations to define an area of said
blast site, within which actuation of said at least one
detonator may proceed upon receipt by said at least
one detonator of said at least one command signal
to FIRE from said at least one blasting machine.
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5. The apparatus of claim 3, wherein each of said at
least one location assessment component is in as-
sociation with, and in direct electrical communication
with, a corresponding blasting machine.

6. The apparatus of claim 3, wherein each of said at
least one location assessment component compris-
es a global positioning system (GPS) device or local
positioning system (LPS) device in association with
at least one detonator and / or at least one blasting
machine.

7. The apparatus of claim 3, wherein each of said at
least one location assessment component compris-
es cell phone network connection means for con-
necting to a cell phone network via at least one an-
tenna of the cell phone network at or near to a vicinity
of the blast site, said geographical location being de-
termined by a known geographical location of each
of said at least one antenna.

8. The apparatus of claim 3, wherein each of said at
least one location approval component is located re-
mote from the blast site.

9. The apparatus of claim 3, wherein each of said at
least one location approval component includes a
memory comprising a database of approved loca-
tions.

10. The apparatus of claim 3, wherein each of said
at least one location approval component is in asso-
ciation with, and in direct electrical communication
with, a corresponding blasting machine.

11. The apparatus of claim 8, wherein each of said
at least one location approval component is in com-
munication with said at least one blasting machine
at least in part via wireless communication means.

12. The apparatus of claim 3, wherein said apparatus
further comprises a central command station located
remote from the blast site for generating and trans-
mitting at least one command signal to said at least
one blasting machine.

13. The apparatus of claim 12, wherein said at least
one location approval component is in association
with, and direct electrical communication with, said
central command station.

14. The apparatus of claim 12, wherein each of said
at least one location approval component, upon de-
termining that said geographical location corre-
sponds with at least one approved location, causes
activation of said central command station for trans-
mission of said at least one command signal.
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15. The apparatus of claim 12, wherein said location
approval component, upon determining that said ge-
ographical location does not correspond with any of
said at least one approved location, causes shut
down of said central command station.

16. The apparatus of claim 3, wherein each of said
atleast one location approval component comprises
a cell phone having an internal database having
stored therein said at least one approved location
and being in wireless communication with said at
least one location assessment component, either di-
rectly or via at least one antenna of a cell phone
network, whereby each cell phone:

receives information from at least one associat-
ed location assessment component regarding
said geographical location;

compares said geographical information with
said internal database; and

if required generates a decision signal indicative
of whether said geographical location and any
of said at least one approved location corre-
spond, and optionally transmits the decision sig-
nal to one or more other components of the ap-
paratus, and if said geographical location and
any of said at least one approved locations cor-
respond said decision signal causing said ap-
paratus to maintain or adopt an activated state
suitable for actuation of said at least one deto-
nator upon receipt thereby of at least one ap-
propriate command signal from said at least one
blasting machine.

17. The apparatus of claim 16, wherein each deci-
sion signal is optionally relayed via said at least one
antenna, and processed by said at least one location
assessment device and/ or said at least one blasting
machine and/ or said at least one detonator, thereby
to control activation of selected components of the
apparatus.

18. The apparatus of claim 16, wherein each of said
at least one location assessment component com-
prises a cell phone network connection means for
connecting to said cell phone network via at least
one antenna at or near to a vicinity of the blast site,
said geographical location being determined by a
known geographical location of said at least one an-
tenna.

19. The apparatus of claim 16, wherein each of said
location assessment component comprises a global
positioning system (GPS) device or a local position-
ing system (LPS) device in association with at least
one detonator and / or at least one blasting machine.

20. The apparatus of claim 18, wherein said cell
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phone network connection means comprises said at
least one cell phone.

21. The apparatus of claim 16, wherein said at least
one location approval component comprises a single
cell phone.

22. The apparatus of claim 21, wherein said single
cell phone further includes voice and / or password
recognition means for identifying whether a blast op-
erator using the cell phone is an authorized blast
operator, and if said voice and / or password recog-
nition means positively identifies said blast operator
as an authorized blast operator, said cell phone be-
ing caused to adopt or maintain an active state suit-
able for function as a location approval means,
whereas if said voice and / or password recognition
means does not positively identify said blast operator
as an authorized blast operator, said cell phone be-
ing caused to adopt or maintain an inactive state
unsuitable for function as a location approval means.

23. The apparatus of claim 3, wherein said at least
one location approval component comprises at least
one computer having an internal database for storing
said at least one approved location, whereby each
computer:

receives information from at least one associat-
ed location assessment component regarding
said geographical location;

compares said geographical information with
said internal database having stored therein at
least one approved location; and

if required generates a decision signal indicative
of whether said geographical location and any
of said at least one approved locations corre-
spond, and optionally transmits the decision sig-
nal to one or more other components of the ap-
paratus, and if said geographical location and
any of said at least one approved locations cor-
respond said decision signal causing said ap-
paratus to maintain or adopt an activate state
suitable for actuation of said at least one deto-
nator upon receipt thereby of at least one ap-
propriate command signal from said at least one
blasting machine.

24. The apparatus of claim 23, wherein each com-
puteris connectedto the internet, and communicates
atleastin part with said at least one location assess-
ment component via the internet.

25. The apparatus of claim 23, wherein each of said
at least one location assessment component com-
prises a cell phone network connection means for
connecting to a local cell phone network via at least
one antenna at or near to a vicinity of the blast site.
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26. The apparatus of claim 25, wherein each cell
phone network connection means permits determi-
nation of said geographical location by determining
a known geographical location of said at least one
antenna.

27. The apparatus of claim 25, wherein each cell
phone network connection means provides for con-
nection of said at least one location assessment
component to the internet for communication with
said at least one computer.

28. The apparatus of claim 23, wherein each of said
location assessment component comprises a global
positioning system (GPS) device or a local position-
ing system (LPS) device in association with at least
one detonator and/ or at least one blasting machine.

29. The apparatus of claim 23, wherein said compu-
ter further comprises biometric recognition means
for identifying whether a blast operator using the
computer is an authorized blast operator, and if said
biometric recognition means positively identifies said
blast operator as an authorized blast operator, said
computer being caused to adopt or maintain an ac-
tive state suitable for function as a location approval
means, whereas if said biometric recognition means
does not positively identify said blast operator as an
authorized blast operator, said computer being
caused to adopt or maintain an inactive state unsuit-
able for function as a location approval means.

30. The apparatus of claim 29, wherein said biomet-
ric recognition means analyses a biometric feature
of said blast operator selected from the group con-
sisting of: a fingerprint, a hand, a foot, a face, aniris,
a voice, a DNA fingerprint, skin spectroscopy anal-
ysis, and finger vein analysis.

31. The apparatus of claim 23, wherein said compu-
ter further comprises password recognition means
for identifying whether a blast operator using the
computer is an authorized blast operator, and if said
password recognition means positively identifies
said blast operator as an authorized blast operator,
said computer being caused to adopt or maintain an
active state suitable for function as a location ap-
proval means, whereas if said password recognition
means does not positively identify said blast operator
as an authorized blast operator, said computer being
caused to adopt or maintain an inactive state unsuit-
able for function as a location approval means.

32. The apparatus of claim 31, wherein said pass-
word recognition means analyses a password se-
lected from the group consisting of: a verbal pass-
word, and a typed password comprising numeric and
/ or alphanumeric characters.
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33. The apparatus of claim 3, further comprising a
time assessment component and a time approval
component for checking that a time for said blasting
event corresponds with an approved time for said
blasting event, said apparatus being able to cause
actuation of said at least one detonator upon receipt
by said at least one detonator from said at least one
blasting machine of at least one command signal to
FIRE, only if said geographical location and any of
said at least one approved location correspond, and
further if said time for said blasting event corre-
sponds with an approved time for said blasting event.

34. The apparatus of claim 3, wherein each detona-
tor has assigned thereto a unique identification code,
the apparatus further comprising a logging database
for logging detonator actuation, and a recordal com-
ponent for transmitting to the database an actuation
signal corresponding to actuation of each detonator,
the logging database storing data regarding the
place of actuation of each detonator.

35. The apparatus of claim 34, wherein the logging
database is integral with the location approval
means.

36. The apparatus of claim 34, wherein the logging
database further records a time for actuation of each
detonator.

37. The apparatus of claim 34, wherein the appara-
tus includes a biometric analyzer for recording at
least one biometric feature of a blast operator, the
logging database further recording a biometric sig-
nature or an identity of the blast operator for each
actuated detonator.

38. The apparatus of claim 3, wherein said at least
one location approval component comprises a com-
puter having an internal database for storing said at
least one approved location, whereby said compu-
ter:

receives information from at least one associat-
ed location assessment component regarding
said geographical location;

compares said geographical information with
said internal database having stored therein at
least one approved location; and

if required generates a decision signal indicative
of whether said geographical location and any
of said at least one approved locations corre-
spond, and optionally transmits said decision
signal to one or more other components of the
apparatus, and if said geographical location and
any of said at least one approved locations cor-
respond said decision signal causing said ap-
paratus to maintain or adopt an activate state
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suitable for actuation of said at least one deto-
nator upon receipt thereby of at least one ap-
propriate command signal from said at least one
blasting machine;

and wherein said computer further comprises a
logging database;

and wherein each detonator has assigned there-
to a unique identification code, the apparatus
further comprises a recordal component for
transmitting to the logging database an actua-
tion signal corresponding to actuation of each
detonator, the logging database storing data re-
garding the actuation and the location of actua-
tion of each detonator;

and wherein the logging database further
records a time for actuation for each detonator;
and wherein the apparatus further includes at
least one biometric analyzer for recording at
least one biometric feature of a blast operator,
the logging database further recording a biomet-
ric signature or an identity of the blast operator
for each actuated detonator.

39. A method of claim 2 for controlling a blasting
event at a blast site having positioned therein at least
one detonator and optionally associated therewith
explosive charges, each detonator being adapted to
receive via direct electrical connection or wireless
communication command signals transmitted or re-
layed by at least one associated blasting machine,
the method comprising:

determining a geographical location of said at
least one blasting machine, and/ or said at least
one detonator;

determining whether the geographical location
matches at least one approved location; and
only if said geographical location matches at
least one approved location then causing said
at least one detonator or at least one associated
component to adopt or maintain an active state
suitable for actuation of said at least one deto-
nator.

40. A method of controlling at least one detonator at
a blast site according to claim 2, using an apparatus
of claim 3, the method comprising the steps of:

determining via the at least one location assess-
ment component a geographical location of said
at least one blasting machine, and or said at
least one detonator;

determining via the location approval compo-
nent whether the geographical location matches
any of said at least one approved location; and
only if said geographical location matches at
least one approved location then causing said
apparatus to adopt or maintain an active state
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suitable for actuation of said at least one deto-
nator upon receipt thereby from said at least one
blasting machine of atleast one command signal
to FIRE.

41. The method of claim 40, wherein said at least
one approved location comprises a plurality of ap-
proved locations to define an area of said blast site,
within which actuation of said at least one detonator
may proceed upon receipt by said at least one det-
onator of said at least one command signal to FIRE.

42. The method of claim 40, wherein each of said at
least one location assessment component is in as-
sociation with, and in direct electrical communication
with, a corresponding blasting machine.

43. The method of claim 40, wherein each of said at
least one location assessment component compris-
es a global positioning system (GPS) device or a
local positioning system (LPS) device in association
with at least one detonator and / or at least one blast-
ing machine, said step of determining a geographical
location comprising receipt and processing by said
GPS device or LPS device of appropriate GPS or
LPS signals.

44. The method of claim 40, wherein each of said at
least one location assessment component compris-
es cell phone network connection means for con-
necting to a cell phone network via at least one an-
tenna of the cell phone network at or near to a vicinity
of the blast site, wherein said step of determining
said geographical location comprises:

analyzing a known geographical location of
each of said at least one antenna.

45. The method of claim 40, wherein each of said at
least one location approval component is located re-
mote from the blast site.

46. The method of claim 40, wherein each of said at
least one location approval component includes a
memory comprising a database of approved loca-
tions, the step of determining whether said geo-
graphical location matches at least one approved
location comprising scanning said database for a
match.

47. The method of claim 40, wherein each of said at
least one location approval component is in associ-
ation with, and in direct electrical communication
with, a corresponding blasting machine.

48. The method of claim 45, wherein each of said at
least one location approval component is in commu-
nication with said at least one blasting machine at
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least in part via wireless communication means.

49. The method of claim 40, wherein said apparatus
further comprises a central command station located
remote from the blast site, the method further com-
prising the step of:

causing said central command station to gener-
ate and transmit at least one command signal
to said at least one blasting machine, and if said
at least one command signal includes a com-
mand signal to FIRE, and if said apparatus
adopts or maintains said active state, said at
least one blasting machine relaying said com-
mand signal to FIRE to said at least one deto-
nator to cause actuation thereof.

50. The method of claim 49, wherein said at least
one location approval component is in association
with, and direct electrical communication with, said
central command station.

51. Themethod of claim 49, wherein the step of caus-
ing said apparatus to adopt or maintain an active
state comprises activation of said central command
station for transmission of said atleast one command
signal.

52. The method of claim 40, wherein said apparatus
further comprises a central command station located
remote from the blast site for transmitting at least
one command signal to said at least one blasting
machine, and if said location approval component is
unable to determine that said geographical location
matches said at least one approved location, or if
said location approval component determines that
said geographical location is a forbidden location for
a blasting event, the method further comprising the
step of:

causing said central command station to shut
down such thatitis unable to generate and trans-
mit at least one command signal to said at least
one blasting machine.

53. The method of claim 40, wherein each of said at
least one location approval component comprises a
cellphone having aninternal database having stored
therein said atleast one approved location and being
in wireless communication with said at least one lo-
cation assessment component, either directly or via
atleast one antenna of a cell phone network, wherein
the step of determining via said location approval
component whether said geographical location
matches said at least one approved location is con-
ducted by each cell phone by the steps of:

receiving information derived from at least one
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associated location assessment component re-
garding said geographical location;

comparing said geographical location with said
internal database; and

if required

generating a decision signal indicative of wheth-
er said geographical location and any of said at
least one approved location correspond, and op-
tionally transmitting said decision signal to one
or more other components of the apparatus, and
if said geographical location and any of said at
least one approved locations correspond said
decision signal causing said apparatus to main-
tain or adopt said active state.

54. The method of claim 53, further comprising the
steps of:

optionally relaying said decision signal via said
at least one antenna; and

processing said decision signal by said at least
one location assessment device and /or said at
least one blasting machine and / or said at least
one detonator, thereby to selectively activate or
deactivate components of the apparatus.

55. The method of claim 53, wherein each of said at
least one location assessment component compris-
es a cell phone network connection means for con-
necting to said cell phone network via at least one
antenna at or near to a vicinity of the blast site, and
wherein the step determining a geographical loca-
tion comprises analyzing a known geographical lo-
cation for each of said at least one antenna.

56. The method of claim 55, wherein each of said at
least one location assessment component compris-
es a global positioning system (GPS) device or a
local positioning system (LPS) device in association
with at least one detonator and / or at least one blast-
ing machine, said step of determining a geographical
location comprising receipt and processing by said
GPS device or LPS device of appropriate GPS or
LPS signals.

57. The method of claim 55, wherein each of said
cell phone network connection means comprises
said at least one cell phone.

58. The method of claim 53, wherein said at least
one location approval component comprises a single
cell phone.

59. The method of claim 58, wherein said single cell
phone further includes voice and /or password rec-
ognition means, and the method further includes the
step of:
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identifying with said voice and / or password rec-
ognition means whether a blast operator using
the cell phone is an authorized blast operator,
and if said voice and / or password recognition
means positively identifies said blast operator
as an authorized blast operator, said cell phone
being caused to adopt or maintain an active
state suitable for function as a location approval
means, whereas if said voice and / or password
recognition means does not positively identify
said blast operator as an authorized blast oper-
ator, said cell phone being caused to adopt or
maintain an inactive state unsuitable for function
as a location approval means.

60. The method of claim 40, wherein said at least
one location approval component comprises at least
one computer having an internal database for storing
said at least one approved location, the step of de-
termining via said location approval component
whether said geographical location matches said at
least one approved location being conducted by
each computer by the steps of:

receiving information derived from at least one
associated location assessment component re-
garding said geographical location;

comparing said geographical location with said
internal database; and

if required

generating a decision signal indicative of wheth-
er said geographical location and any of said at
least one approved location correspond, option-
ally transmitting said decision signal to one or
more other components of the apparatus, and
if said geographical location and any of said at
least one approved locations correspond said
decision signal causing said apparatus to main-
tain or adopt said active state.

61. The method of claim 60, wherein each computer
is connected to the internet, and receives information
from said at least one location assessment compo-
nent at least in part via the internet.

62. The method of claim 60, wherein each of said at
least one location assessment component compris-
es a cell phone network connection means for con-
necting to a local cell phone network via at least one
antenna at or near to a vicinity of the blast site.

63. The method of claim 62, wherein said step of
determining said geographical location comprises:

analyzing a known geographical location of
each of said at least one antenna.

64. The method of claim 62, wherein each cell phone
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network connection means provides for connection
of said at least one location assessment component
to the internet for communication with said at least
one computer.

65. The method of claim 60, wherein each of said
location assessment component comprises a global
positioning system (GPS) device or a local position-
ing system (LPS) device in association with at least
one detonator and / or at least one blasting machine,
each GPS device or LPS device determining said
geographical location through receipt of GPS or LPS
signals.

66. The method of claim 60, wherein said computer
further comprises biometric recognition means, the
method including the step of:

identifying via said biometric recognition means
whether a blast operator using the computer is
an authorized blast operator, and

if said biometric recognition means positively
identifies said blast operator as an authorized
blast operator, causing said computer being to
adopt or maintain an active state suitable for
function as a location approval means, or if said
biometric recognition means does not positively
identify said blast operator as an authorized
blast operator, causing said computer to adopt
or maintain an inactive state unsuitable for func-
tion as a location approval means.

67. The method of claim 66, wherein the step of an-
alyzing comprises scanning a biometric feature se-
lected from the group consisting of: a fingerprint, a
hand, afoot, aface, aniris, avoice, a DNAfingerprint,
a skin spectroscopy analysis, and a finger vein pat-
tern.

68. The method of claim 60, wherein said computer
further comprises password recognition means, the
method further comprising the step of:

identifying via said password recognition means
whether a blast operator using the computer is
an authorized blast operator, and if said pass-
word recognition means positively identifies said
blast operator as an authorized blast operator,
causing said computer to adopt or maintain an
active state suitable for function as a location
approval means, or if said password recognition
means does not positively identify said blast op-
erator as an authorized blast operator, causing
said computer to adopt or maintain an inactive
state unsuitable for function as a location ap-
proval means.

69. The method of claim 68, wherein the step of iden-
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tifying via said password recognition means com-
prises analyzing a password selected from the group
consisting of:

a verbal password, and a typed password com-
prising numeric and / or alphanumeric charac-
ters.

70. The method of claim 40, the blasting apparatus
further comprising a blasting event time approval
means, the method further comprising the step of:

checking via said blasting event time approval
means that a time for said blasting event corre-
sponds with a pre-specified time window for said
blasting event, said apparatus being able to
cause actuation of said at least one detonator
upon receipt by said at least one detonator from
said atleast one blasting machine of atleast one
command signal to FIRE, only if said geograph-
ical location and any of said at least one ap-
proved location correspond, and further if said
time for said blasting event corresponds with
said pre-specified time window for said blasting
event.

71. The method of claim 40, wherein each detonator
has assigned thereto a unique identification code,
the apparatus further comprising a logging database
for logging detonator actuation, and a recordal com-
ponent for transmitting to the database an actuation
signal corresponding to actuation of each detonator,
the method further comprising the step of:

storing in the logging database data received
from the recordal component corresponding to
the place of actuation of each detonator.

72. The method of claim 71, wherein the logging da-
tabase is integral with the location approval means.

73. The method of claim 71, wherein the step of stor-
ing further comprises recording on the logging data-
base a time for actuation of each detonator.

74. The method of claim 71, wherein the apparatus
further comprises a biometric analyzer for recording
at least one biometric feature of a blast operator, the
step of storing further comprising recording on the
logging database a biometric signature or an identity
of the blast operator for each actuated detonator or
a blasting event.

75. The method of claim 40, wherein said at least
one location approval component comprises at least
one computer having aninternal database for storing
said at least one approved location, the step of de-
termining via said location approval component
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whether said geographical location matches said at
least one approved location being conducted by
each computer by the steps of:

receiving information derived from at least one
associated location assessment component re-
garding said geographical location;

comparing said geographical location with said
internal database; and

if required

generating a decision signal indicative of wheth-
er said geographical location and any of said at
least one approved location correspond, option-
ally transmitting said decision signal to one or
more other components of the apparatus, and
if said geographical location and any of said at
least one approved locations correspond said
decision signal causing said apparatus to main-
tain or adopt said active state;

and wherein each detonator has assigned there-
to a unique identification code, the apparatus
further comprising a logging database for log-
ging detonator actuation, and a recordal com-
ponent for transmitting to the database an actu-
ation signal corresponding to actuation of each
detonator, the method further comprising the
step of:

storing in the logging database data re-
ceived from the recordal component corre-
sponding to the place and time of actuation
of each detonator;

and wherein the apparatus further includes
atleast one biometric analyzer for recording
at least one biometric feature of a blast op-
erator, the logging database further record-
ing a biometric signature or an identity of
the blast operator for each actuated deto-
nator.

76. The blasting apparatus of claim 3, wherein the
at least one location assessment component com-
municates with the at least one location approval
component at least in part via satellite communica-
tion means.

77. The blasting apparatus of claim 76, wherein the
at least one location approval component is a com-
puter connected to the internet, and communicates
with the at least one location approval component at
least in part via the internet.

78. The blasting apparatus of claim 76, wherein the
at least one location assessment component com-
prises at least one GPS device located at the blast
site that determines said geographical location
through receipt of GPS signals.
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79. The blasting apparatus of claim 76, wherein the
at least one location assessment component com-
prises at least one LPS device located at the blast
site that determines said geographical location
through receipt of LPS signals.

80. The method of claim 40, wherein the at least one
location assessment component communicates with
the atleast one location approval component at least
in part via satellite communication means.

81. The method of claim 80, wherein the at least one
location approval component is a computer connect-
edtotheinternet, and communicates with the atleast
one location approval component at least in part via
the internet.

82. The method of claim 40, wherein the at least one
location assessment component comprises at least
one GPS device or an LPS device located at the
blast site that determines said geographical location
through receipt of GPS signals or LPS signals.

83. The apparatus of claim 1 for controlling actuation
of at least one detonator for a blasting event at a
blast site, the apparatus comprising:

at least one blasting machine for transmitting at
least one command signal to said at least one
detonator via direct electrical connection or wire-
less communication;

said at least one parameter assessment com-
ponent comprising atleast one time assessment
component for determining a time of said blast-
ing event;

said atleastone parameter approval component
comprising at least one time approval compo-
nent, for comparing said time with at least one
approved time, said at least one detonator being
actuatable upon receipt from said at least one
blasting machine of atleast one command signal
to FIRE, only if said time and any of said at least
one approved time correspond.

84. The apparatus of claim 83, wherein said at least
one approved time comprises a plurality of consec-
utive times to define a time window, within which
actuation of said at least one detonator may proceed
upon receipt by said at least one detonator of said
at least one command signal to FIRE from said at
least one blasting machine.

85. The apparatus of claim 83, wherein each of said
at least one time assessment component is in asso-
ciation with, and in direct electrical communication
with, a corresponding blasting machine.

86. The apparatus of claim 83, wherein each of said
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at least one time assessment component comprises
a crystal clock in association with at least one deto-
nator and/ or at least one blasting machine, the crys-
tal clock determining said time for said blasting
event.

87. The apparatus of claim 83, wherein each of said
at least one time approval component is located re-
mote from the blast site.

88. The apparatus of claim 83, wherein each of said
at least one time approval component includes a
memory comprising a database of approved times.

89. The apparatus of claim 83, wherein each of said
at least one time approval component is in associa-
tion with, and in direct electrical communication with,
a corresponding blasting machine.

90. The apparatus of claim 87, wherein each of said
at least one time approval component is in commu-
nication with said at least one blasting machine at
least in part via wireless communication means.

91. The apparatus of claim 83, wherein said appa-
ratus further comprises a central command station
located remote from the blast site for generating and
transmitting at least one command signal to said at
least one blasting machine.

92. The apparatus of claim 91, wherein said at least
one time approval component is in association with,
and direct electrical communication with, said central
command station.

93. The apparatus of claim 91, wherein each of said
at least one time approval component, upon deter-
mining that said time for said blasting event corre-
sponds with at least one approved time, causes ac-
tivation of said central command station for trans-
mission of said at least one command signal.

94. The apparatus of claim 91, wherein said time
approval component, upon determining that said
time for said blasting event does not correspond with
any of said at least one approved time, causes shut
down of said central command station.

95. The apparatus of claim 83, wherein each of said
at least one time approval component comprises a
cell phone having an internal database having stored
therein said at least one approved time and being in
wireless communication with said at least one time
assessment component, either directly or via at least
one antenna of a cell phone network, whereby each
cell phone:

receives information from at least one associat-
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ed time assessment component regarding said
time for said blasting event;

compares said time with said internal database;
and

if required generates a decision signal indicative
of whether said time and any of said at least one
approved times correspond, optionally trans-
mits said decision signal to one or more other
components of the apparatus, and if said time
and any of said at least one approved times cor-
respond said decision signal causing said ap-
paratus to maintain or adopt an activated state
suitable for actuation of said at least one deto-
nator upon receipt thereby of at least one ap-
propriate command signal from said at least one
blasting machine.

96. The apparatus of claim 95, wherein each deci-
sion signal is optionally relayed via said at least one
antenna, and processed by said at least one time
assessment device and /or said at least one blasting
machine and/ or said at least one detonator, thereby
to control activation of selected components of the
apparatus.

97. The apparatus of claim 95, wherein each of said
time assessment component comprises a crystal
clock in association with at least one detonator and
/ or at least one blasting machine, each crystal clock
determining said time.

98. The apparatus of claim 95, wherein said at least
one time approval component comprises a single
cell phone.

99. The apparatus of claim 98, wherein said single
cell phone further includes voice and / or password
recognition means for identifying whether a blast op-
erator using the cell phone is an authorized blast
operator, and if said voice and / or password recog-
nition means positively identifies said blast operator
as an authorized blast operator, said cell phone be-
ing caused to adopt or maintain an active state suit-
able for function as a time approval component,
whereas if said voice and / or password recognition
means does not positively identify said blast operator
as an authorized blast operator, said cell phone be-
ing caused to adopt or maintain an inactive state
unsuitable for function as a time approval compo-
nent.

100. The apparatus of claim 83, wherein said at least
one time approval component comprises atleastone
computer having an internal database for storing
said at least one approved time, whereby each com-
puter:

receives information from at least one associat-
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ed time assessment component regarding said
time for said blasting event;

compares said time with said internal database
having stored therein at least one approved
time; and

if required generates a decision signal indicative
of whether said time and any of said at least one
approved times correspond, optionally trans-
mits said decision signal to one or more other
components of the apparatus, and if said time
and any of said at least one approved times cor-
respond said decision signal causing said ap-
paratus to maintain or adopt an activate state
suitable for actuation of said at least one deto-
nator upon receipt thereby of at least one ap-
propriate command signal from said at least one
blasting machine.

101. The apparatus of claim 100, wherein each com-
puteris connected tothe internet, and communicates
atleastin part with said at least one time assessment
component via the internet.

102. The apparatus of claim 100, wherein each of
said at least one time assessment component com-
prises a cell phone network connection means for
connecting to a local cell phone network via at least
one antenna at or near to a vicinity of the blast site.

103. The apparatus of claim 102, wherein each cell
phone network connection means provides for con-
nection of said at least one time assessment com-
ponent to the internet for communication with said
at least one computer.

104. The apparatus of claim 100, wherein each com-
puter further comprises biometric recognition means
for identifying whether a blast operator using each
computer is an authorized blast operator, and if said
biometric recognition means positively identifies said
blast operator as an authorized blast operator, each
computer being caused to adopt or maintain an ac-
tive state suitable for function as a time approval
means; whereas if said biometric recognition means
does not positively identify said blast operator as an
authorized blast operator, each computer being
caused to adopt or maintain an inactive state unsuit-
able for function as a time approval means.

105. The apparatus of claim 104, wherein said bio-
metric recognition means analyses a biometric fea-
ture of said blast operator selected from the group
consisting of: a fingerprint, a hand, a foot, a face, an
iris, a voice, a DNA fingerprint, a skin spectroscopy
analysis, and a finger vein analysis.

106. The apparatus of claim 100, wherein said com-
puter further comprises password recognition
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means for identifying whether a blast operator using
each computer is an authorized blast operator, and
if said password recognition means positively iden-
tifies said blast operator as an authorized blast op-
erator, each computer being caused to adopt or
maintain an active state suitable for function as a
time approval means, whereas if said password rec-
ognition means does not positively identify said blast
operator as an authorized blast operator, each com-
puter being caused to adopt or maintain an inactive
state unsuitable for function as a time approval
means.

107. The apparatus of claim 106, wherein said pass-
word recognition means analyses a password se-
lected from the group consisting of: a verbal pass-
word, and a typed password comprising numeric and
/ or alphanumeric characters.

108. The apparatus of claim 83, further comprising
alocation assessment component and a location ap-
proval component for checking that a location for
said blasting event corresponds with an approved
location for said blasting event, said apparatus being
able to cause actuation of said at least one detonator
upon receipt by said at least one detonator from said
at least one blasting machine of at least one com-
mand signal to FIRE, only if said geographical loca-
tion and any of said at least one approved location
correspond, and further if said time for said blasting
event corresponds with an approved time for said
blasting event.

109. The apparatus of claim 83, wherein each det-
onator has assigned thereto a unique identification
code, the apparatus further comprising a logging da-
tabase for logging detonator actuation, and a record-
al component for transmitting to the database an ac-
tuation signal corresponding to actuation of each det-
onator, the logging database storing data regarding
the location of actuation of each detonator.

110. The apparatus of claim 109, wherein the logging
database is integral with the time approval means.

111. The apparatus of claim 109, wherein the logging
database further records a time for actuation of each
detonator.

112. The apparatus of claim 109, wherein the appa-
ratus includes a biometric analyzer for recording at
least one biometric feature of a blast operator, the
logging database further recording a biometric sig-
nature or an identity of the blast operator for each
actuated detonator.

113. The apparatus of claim 83, wherein said at least
one time approval component comprises a computer
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having an internal database for storing said at least
one approved time, whereby said computer:

receives information from at least one associat-
ed time assessment component regarding said
time for said blasting event;

compares said time with said internal database
having stored therein at least one approved
time; and

if required generates a decision signal indicative
of whether said time and any of said at least one
approved times correspond to one or more other
components of the apparatus, and if said time
and any of said at least one approved times cor-
respond said decision signal causing said ap-
paratus to maintain or adopt an activate state
suitable for actuation of said at least one deto-
nator upon receipt thereby of at least one ap-
propriate command signal from said atleast one
blasting machine;

and wherein said computer further comprises
said logging database;

and wherein each detonator has assigned there-
to a unique identification code, the apparatus
further comprises a recordal component for
transmitting to the logging database an actua-
tion signal corresponding to actuation of each
detonator, the logging database storing data re-
garding the actuation and the place of actuation
of each detonator;

and wherein the logging database further
records a time for actuation for each detonator;
and wherein the apparatus further includes at
least one biometric analyzer for recording’ at
least one biometric feature of a blast operator,
the logging database further recording a biomet-
ric signature or an identity of the blast operator
for each actuated detonator.

114. The method of claim 2 for controlling a blasting
event at a blast site having positioned therein at least
one detonator and associated explosive charges,
each detonator being adapted to receive via direct
electrical connection or wireless communication
command signals transmitted or relayed by at least
one associated blasting machine, the method com-
prising:

determining a time for said blasting event;
determining whether the time matches at least
one approved time, and

only if said time matches at least one approved
time then causing said at least one detonator or
at least one associated component to adopt or
maintain an active state suitable for actuation of
said at least one detonator.

115. The method of claim 2 for controlling at least
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one detonator at a blast site using an apparatus of
claim 83, the method comprising the steps of:

determining via the at least one time assess-
ment component a time of said blasting event;
determining via the time approval component
whether the time matches any of at least one
approved time; and

only if said time matches at least one approved
time then causing said apparatus to adopt or
maintain an active state suitable for actuation of
said at least one detonator upon receipt thereby
from said at least one blasting machine of at
least one command signal to FIRE.

116. The method of claim 115, wherein said at least
one approved time comprises consecutive approved
times to define a time window, within which actuation
of said at least one detonator may proceed upon
receipt by said at least one detonator of said at least
one command signal to FIRE.

117. The method of claim 115, wherein each of said
at least one time assessment component is in asso-
ciation with, and in direct electrical communication
with, a corresponding blasting machine.

118. The method of claim 115, wherein each of said
at least one time assessment component comprises
a crystal clock in association with at least one deto-
nator and / or at least one blasting machine.

119. The method of claim 115, wherein each of said
at least one time approval component is located re-
mote from the blast site.

120. The method of claim 115, wherein each of said
at least one time approval component includes a
memory comprising a database of approved times,
the step of determining whether said time matches
atleast one approved time comprising scanning said
database for a match.

121. The method of claim 115, wherein each of said
at least one time approval component is in associa-
tion with, and in direct electrical communication with,
a corresponding blasting machine.

122. The method of claim 119, wherein each of said
at least one time approval component is in commu-
nication with said at least one blasting machine at
least in part via wireless communication means.

123. The method of claim 115, wherein said appa-
ratus further comprises a central command station
located remote from the blast site, the method further
comprising the step of:
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causing said central command station to gener-
ate and transmit at least one command signal
to said at least one blasting machine, and if said
at least one command signal includes a com-
mand signal to FIRE, and if said apparatus
adopts or maintains said active state, said at
least one blasting machine relaying said com-
mand signal to FIRE to said at least one deto-
nator to cause actuation thereof.

124. The method of claim 123, wherein said at least
one time approval component is in association with,
and direct electrical communication with, said central
command station.

125. The method of claim 123, wherein the step of
causing said apparatus to adopt or maintain an ac-
tive state comprises activation of said central com-
mand station for transmission of said at least one
command signal.

126. The method of claim 115, wherein said appa-
ratus further comprises a central command station
located remote from the blast site for transmitting at
least one command signal to said at least one blast-
ing machine, and if said time approval component is
unable to determine that said time matches said at
least one approved time, orifsaid time approval com-
ponent determines that said time is a forbidden time
for a blasting event, the method further comprising
the step of:

causing said central command station to shut
downsuch thatitis unable to generate and trans-
mit at least one command signal to said at least
one blasting machine.

127. The method of claim 115, wherein each of said
at least one time approval component comprises a
cell phone having aninternal database having stored
therein said at least one approved time and being in
wireless communication with said at least one time
assessment component, either directly or via at least
one antenna of a cell phone network, wherein the
step of determining via said time approval compo-
nent whether said time matches said at least one
approved time is conducted by each cell phone by
the steps of

receiving information derived from at least one
associated time assessment component re-
garding said time;

comparing said time with said internal database;
and

if required

generating a decision signal indicative of wheth-
er said time and any of said at least one ap-
proved times correspond, optionally transmit-
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ting said decision signal to one or more other
components of the apparatus, and if said time
and any of said at least one approved times cor-
respond said decision-signal causing said ap-
paratus to maintain or adopt said active state.

128. The method of claim 127, further comprising
the steps of:

optionally relaying said decision signal via said
at least one antenna; and

processing said decision signal by said at least
onetime assessmentdevice and/orsaid atleast
one blasting machine and / or said at least one
detonator, thereby to selectively activate or de-
activate components of the apparatus.

129. The method of claim 127, wherein each of said
at least one time assessment component comprises
a crystal clock in association with at least one deto-
nator and / or at least one blasting machine.

130. The method of claim 127, wherein each of said
cell phone network connection means comprises
said at least one cell phone.

131. The method of claim 130, wherein said at least
one time approval component comprises a single
cell phone.

132. The method of claim 131, wherein said single
cell phone further includes voice and / or password
recognition means, and the method further includes
the step of:

identifying with said voice and / or password rec-
ognition means whether a blast operator using
the cell phone is an authorized blast operator,
and if said voice and / or password recognition
means positively identifies said blast operator
as an authorized blast operator, said cell phone
being caused to adopt or maintain an active
state suitable for function as a time approval
means, whereas if said voice and / or password
recognition means does not positively identify
said blast operator as an authorized blast oper-
ator, said cell phone being caused to adopt or
maintain an inactive state unsuitable for function
as a time approval means.

133. The method of claim 115, wherein said at least
one time approval component comprises atleastone
computer-having an internal database for storing
said at least one approved time, the step of deter-
mining via said time approval component whether
said time matches said at least one approved time
being conducted by each computer by the steps of:
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receiving information derived from at least one
associated time assessment component re-
garding said time;

comparing said time with said internal database;
and

if required

generating a decision signal indicative of wheth-
er said time and any of said at least one ap-
proved times correspond, optionally transmit-
ting the decision signal to one or more other
components of the apparatus, and if said time
and any of said at least one approved times cor-
respond said decision signal causing said ap-
paratus to maintain or adopt said active state.

134. The method of claim 133, wherein each com-
puter is connected to the internet, and receives in-
formation from said at least one time assessment
component at least in part via the internet.

135. The method of claim 133, wherein each of said
at least one time assessment component comprises
a cell phone network connection means for connect-
ing to a local cell phone network via at least one
antenna at or near to a vicinity of the blast site.

136. The method of claim 135, wherein each cell
phone network connection means provides for con-
nection of said at least one time assessment com-
ponent to the internet for communication with said
at least one computer.

137. The method of claim 133, wherein each com-
puter further comprises biometric recognition
means, the method including the step of:

identifying via said biometric recognition means
whether a blast operator using the computer is
an authorized blast operator, and

if said biometric recognition means positively
identifies said blast operator as an authorized
blast operator, causing-each computer being to
adopt or maintain an active state suitable for
function as a time approval means, or if each
biometric recognition means does not positively
identify said blast operator as an authorized
blast operator, causing each computer to adopt
or maintain an inactive state unsuitable for func-
tion as a time approval means.

138. The method of claim 137, wherein the step of
analyzing comprises scanning a biometric feature
selected from the group consisting of: a fingerprint,
a hand, a foot, a face, an iris, a voice, a DNA finger-
print, a skin spectroscopy analysis and a finger vein
pattern.

139. The method of claim 133, wherein each com-
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puter further comprises password recognition
means, the method further comprising the step of:

identifying via said password recognition means
whether a blast operator using each computer
is an authorized blast operator, and if said pass-
word recognition means positively identifies said
blast operator as an authorized blast operator,
causing each computer to adopt or maintain an
active state suitable for function as a time ap-
proval means, or if said password recognition
means does not positively identify said blast op-
erator as an authorized blast operator, causing
each computer to adopt or maintain an inactive
state unsuitable for function as a time approval
means.

140. The method of claim 139, wherein the step of
identifying via said password recognition means
comprises analyzing a password selected from the
group consisting of:

a verbal password, and a typed password com-
prising numeric and / or alphanumeric charac-
ters.

141. The method of claim 115, the blasting apparatus
further comprising a location assessment compo-
nent for determining a geographical location of the
blast site and a location approval component for con-
firming whether the geographical location is an ap-
proved location for blasting, the method further com-
prising the step of:

checking via said location assessment compo-
nent and said location approval component that
a location for said blasting event corresponds
with an approved location, said apparatus being
able to cause actuation of said at least one det-
onator upon receipt by said at least one detona-
tor from said at least one blasting machine of at
least one command signal to FIRE, only if said
geographical location and any of said at least
one approved location correspond, and further
if said time for said blasting event corresponds
with an approved time for said blasting event.

142. The method of claim 115, wherein each deto-
nator has assigned thereto a unique identification
code, the apparatus further comprising a logging da-
tabase for logging detonator actuation, and a record-
al component for transmitting to the database an ac-
tuation signal corresponding to actuation of each det-
onator, the method further comprising the step of:

storing in the logging database data received
from the recordal component corresponding to
the time of actuation of each detonator.
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143. The method of claim 142, wherein the logging
database is integral with the time approval means.

144. The method of claim 142, wherein the step of
storing further comprises recording on the logging
database a location for actuation of each detonator.

145. The method of claim 142, wherein the appara-
tus further comprises a biometric analyzerfor record-
ing at least one biometric feature of a blast operator,
the step of storing further comprising recording on
the logging database a biometric signature or an
identity of the blast operator for each actuated det-
onator.

146. The method of claim 115, wherein said at least
one time approval component comprises atleastone
computer having an internal database for storing
said at least one approved time, the step of deter-
mining via said time approval component whether
said time matches said at least one approved time
being conducted by each computer by the steps of:

receiving information-derived from at least one
associated time assessment component re-
garding said time;

comparing said time with said internal database;
and

if required

generating a decision signal indicative of wheth-
er said time and any of said at least one ap-
proved time correspond, optionally transmitting
said decision signal to one or more other com-
ponents of the apparatus, and if said time and
any of said at least one approved times corre-
spond said decision signal causing said appa-
ratus to maintain or adopt said active state;
and wherein each detonator has assigned there-
to a unique identification code, the apparatus
further comprising a logging database for log-
ging detonator actuation, and a recordal com-
ponent for transmitting to the database an actu-
ation signal corresponding to actuation of each
detonator, the method further comprising the
step of:

storing in the logging database data re-
ceived from the recordal component corre-
sponding to the time of actuation of each
detonator;

and wherein the apparatus further includes
atleast one biometric analyzer for recording
at least one biometric feature of a blast op-
erator, the logging database further record-
ing a biometric signature or an identity of
the blast operator for each actuated deto-
nator.
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147. The blasting apparatus of claim 83, wherein the
at least one time assessment component communi-
cates with the at least one time approval component
at least in part via satellite communication means.

148. The blasting apparatus of claim 147, wherein
the at least one time approval component is a com-
puter connected to the internet, and communicates
with the at least one time approval component at
least in part via the internet.

149. The method of claim 115, wherein the at least
one time assessment component communicates
with the at least one time approval component at
least in part via satellite communication means.

150. The method of claim 149, wherein the at least
one time approval component is a computer con-
nected to the internet, and communicates with the
at least one time approval component at least in part
via the internet.

151. The apparatus of claim 1 for controlling actua-
tion of at least one detonator for a blasting event at
a blast site, the apparatus comprising:

at least one blasting machine for transmitting
command signals to said at least one detonator
via direct electrical connection or wireless com-
munication;

said at least one parameter assessment com-
ponent comprising at least one blast number as-
sessment component for determining a number
of previous blasts at said blast site;

said atleastone parameter approval component
comprising at least one blast number approval
component, for comparing said number of pre-
vious blasts with an approved number of previ-
ous blasts, said at least one detonator being ac-
tuatable upon receipt from said at least one
blasting machine of atleast one command signal
to FIRE, only if said number of previous blasts
is less than said approved number of previous
blasts.

152. The apparatus of claim 151, wherein said
number of previous blasts at said blast site as deter-
mined by said at least one blast number assessment
component comprises a number of previous blasts
within a predetermined time period at said blast site.

153. The apparatus of claim 151, wherein each of
said at least one blast number assessment compo-
nent is in association with, and in direct electrical
communication with, a corresponding blasting ma-
chine.

154. The apparatus of claim 151, wherein each of
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said at least one blast number assessment compo-
nent comprises a counter in association with at least
one detonator and /or at least one blasting machine,
for counting a number of command signals to FIRE
transmitted by said at least one blasting machine.

155. The apparatus of claim 151, wherein each of
said at least one blast number approval component
is located remote from the blast site.

156. The apparatus of claim 152, wherein each of
said at least one blast number approval component
includes a memory comprising a database of num-
bers of previous blasts each corresponding to a dif-
ferent predetermined time period at said blast site.

157. The apparatus of claim 151, wherein each of
said at least one blast number approval component
is in association with, and in direct electrical commu-
nication with, a corresponding blasting machine.

158. The apparatus of claim 151, wherein each of
said at least one blast number approval component
is in communication with said at least one blasting
machine at least in part via wireless communication
means.

159. The apparatus of claim 151, wherein said ap-
paratus further comprises a central command station
located remote from the blast site for generating and
transmitting at least one command signal to said at
least one blasting machine.

160. The apparatus of claim 159, wherein said at
least one blast number approval componentis in as-
sociation with, and direct electrical communication
with, said central command station.

161. The apparatus of claim 159, wherein each of
said at least one blast number approval component,
upon determining that said number of previous blasts
at said blast site is less than an approved number of
previous blasts, causes activation of said central
command station for transmission of said at least
one command signal.

162. The apparatus of claim 159, wherein said blast
number approval component, upon determining that
said number of previous blasts at said blast site is
equal to or more than said approved number of pre-
vious blasts, causes shut down of said central com-
mand station.

163. The apparatus of claim 151, wherein each of
said at least one blast number approval component
comprises a cell phone having an internal database
having stored therein said approved number of pre-
vious blasts and being in wireless communication
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with said at least one blast number assessmentcom-
ponent, either directly or via at least one antenna of
a cell phone network, whereby each cell phone:

receives information from at least one associat-
ed blast number assessment component re-
garding said number of previous blasts prior to
said blasting event;

compares said number of previous blasts with
said internal database; and

if required generates a decision signal indicative
of whether said number of previous blasts is less
than said approved number of previous blasts,
optionally transmitting said decision signal to
one or more other components of the apparatus,
and if said number of previous blasts is less than
said approved number of previous blasts, said
decision signal causing said apparatus to main-
tain or adopt an activated state suitable for ac-
tuation of said at least one detonator upon re-
ceipt thereby of at least one appropriate com-
mand signal from said at least one blasting ma-
chine.

164. The apparatus of claim 163, wherein each de-
cision signal is optionally relayed via said at least
one antenna, and processed by said at least one
blast number assessment component and / or said
at least one blasting machine and / or said at least
one detonator, thereby to control activation of select-
ed components of the apparatus.

165. The apparatus of claim 163, wherein each of
said blast number assessment component compris-
es a counter in association with said at least one
blasting machine.

166. The apparatus of claim 163, wherein said at
least one blast number approval component com-
prises a single cell phone.

167. The apparatus of claim 166, wherein said single
cell phone further includes voice and / or password
recognition means for identifying whether a blast op-
erator using the cell phone is an authorized blast
operator, and if said voice and / or password recog-
nition means positively identifies said blast operator
as an authorized blast operator, said cell phone be-
ing caused to adopt or maintain an active state suit-
able for function as a blast number approval compo-
nent, whereas if said voice and / or password rec-
ognition means does not positively identify said blast
operator as an authorized blast operator, said cell
phone being caused to adopt or maintain an inactive
state unsuitable for function as a blast number ap-
proval component.

168. The apparatus of claim 151, wherein said at
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least one blast number approval component com-
prises at least one computer having an internal da-
tabase for storing said approved number of previous
blasts, whereby each computer:

receives information from at least one associat-
ed blast number assessment component re-
garding said number of previous blasts prior to
said blasting event;

compares said number of previous blasts with
said internal database having stored therein
said approved number of previous blasts; and

if required generates a decision signal indicative
of whether said number of previous blasts is less
than said approved number of previous blasts,
optionally transmits said decision signal to one
or more other components of the apparatus, and
if said number of previous blasts is less then
said approved number of previous blasts, said
decision signal causing said apparatus to main-
tain or adopt an activate state suitable for actu-
ation of said at least one detonator upon receipt
thereby of at least one appropriate command
signal from said at least one blasting machine.

169. The apparatus of claim 168, wherein each com-
puteris connected to the internet, and communicates
at least in part with said at least one blast number
assessment component via the internet.

170. The apparatus of claim 168, wherein each of
said at least one blast number assessment compo-
nent comprises a cell phone network connection
means for connecting to a local cell phone network
via at least one antenna at or near to a vicinity of the
blast site.

171. The apparatus of claim 170, wherein each cell
phone network connection means provides for con-
nection of said at least one blast number assessment
component to the internet for communication with
said at least one computer.

172. The apparatus of claim 170, wherein each com-
puter further comprises biometric recognition means
for identifying whether a blast operator using each
computer is an authorized blast operator, and if said
biometric recognition means positively identifies said
blast operator as an authorized blast operator, each
computer being caused to adopt or maintain an ac-
tive state suitable for function as a blast number ap-
proval means, whereas if said biometric recognition
means does not positively identify said blast operator
as an authorized blast operator, each computer be-
ing caused to adopt or maintain an inactive state
unsuitable for function as a blast number approval
means.
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173. The apparatus of claim 172, wherein said bio-
metric recognition means analyses a biometric fea-
ture of said blast operator selected from the group
consisting of: a fingerprint, a hand, a foot, a face, an
iris, a voice, a DNA fingerprint, a skin spectroscopy
analysis, and a finger vein pattern analysis.

174. The apparatus of claim 170, wherein each com-
puter further comprises password recognition
means for identifying whether a blast operator using
the computer is an authorized blast operator, and if
said password recognition means positively identi-
fies said blast operator as an authorized blast oper-
ator, each computer being caused to adopt or main-
tain an active state suitable for function as a blast
number approval means, whereas if said password
recognition means does not positively identify said
blast operator as an authorized blast operator, each
computer being caused to adopt or maintain an in-
active state unsuitable for function as a blast number
approval means.

175. The apparatus of claim 174, wherein said pass-
word recognition means analyses a password se-
lected from the group consisting of: a verbal pass-
word, and a typed password comprising numeric and
/ or alphanumeric characters.

176. The apparatus of claim 115, further comprising
alocation assessment component and a location ap-
proval component for checking that a location for
said blasting event corresponds with an approved
location for said blasting event, said apparatus being
able to cause actuation of said at least one detonator
upon receipt by said at least one detonator from said
at least one blasting machine of at least one com-
mand signal to FIRE, only if said geographical loca-
tion and any of said at least one approved location
correspond, and further if said number of previous
blasts is less than said approved number of previous
blasts.

177. The apparatus of claim 151, wherein each det-
onator has assigned thereto a unique identification
code, the apparatus further comprising alogging da-
tabase for logging detonator actuation, and a record-
al component for transmitting to the database an ac-
tuation signal corresponding to actuation of each det-
onator, the logging database storing data regarding
the place of actuation of each detonator.

178. The apparatus of claim 177, wherein the logging
database is integral with the blast number approval
component.

179. The apparatus of claim 177, wherein the logging
database further records a time for actuation of each
detonator.
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180. The apparatus of claim 177, wherein the appa-
ratus includes a biometric analyzer for recording at
least one biometric feature of a blast operator, the
logging database further recording a biometric sig-
nature or an identity of the blast operator for each
actuated detonator.

181. The apparatus of claim 151, wherein said at
least one blast number approval component com-
prises a computer having an internal database for
storing said approved number of previous blasts,
whereby said computer:

receives information from at least one associat-
ed blast number assessment component re-
garding said number of previous blasts;
compares said number of previous blasts with
said internal database having stored therein
said approved number of previous blasts; and
if required generating a decision signal indica-
tive of whether said number of previous blasts
is less than said approved number of previous
blasts, optionally transmitting said decision sig-
nal to one or more other components of the ap-
paratus, and if said number of previous blasts
is less then said approved number of previous
blasts, said decision signal causing said appa-
ratus to maintain or adopt an activate state suit-
able for actuation of said at least one detonator
upon receipt thereby of at least one appropriate
command signal from said at least one blasting
machine;

and wherein said computer further comprises
said logging database;

and wherein each detonator has assigned there-
to a unique identification code, the apparatus
further comprises a recordal component for
transmitting to the logging database an actua-
tion signal corresponding to actuation of each
detonator, the logging database storing data re-
garding the actuation and the location of actua-
tion of each detonator;

and wherein the logging database further
records a time for actuation for each detonator;
and wherein the apparatus further includes at
least one biometric analyzer for recording at
least one biometric feature of a blast operator,
the logging database further recording a biomet-
ric signature or an identity of the blast operator
for each actuated detonator.

182. The method of claim 2 for controlling a blasting
event at a blast site having positioned therein at least
one detonator and associated explosive charges,
each detonator being adapted to receive via direct
electrical connection or wireless communication
command signals transmitted or relayed by at least
one associated blasting machine, the method com-
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prising:

determining a number of previous blasts at said
blast site prior to said blasting event;
determining whether the number of previous
blasts is less than an approved number of pre-
vious blasts, and

only if said the number of previous blasts is less
than an approved number of previous blasts
then causing said at least one detonator or at
least one associated component to adopt or
maintain an active state suitable for actuation of
said at least one detonator.

183. The method of claim 2 for controlling at least
one detonator at a blast site using an apparatus of
claim 151, the method comprising the steps of:

determining via the at least one blast number
assessment component a number of previous
blasts at said blast site prior to said blasting
event;

determining via the blast number approval com-
ponent whether the number of previous blasts
is less than an approved number of previous
blasts; and

only if said number of previous blasts is less than
an approved number of previous blasts then
causing said apparatus to adopt or maintain an
active state suitable for actuation of said at least
one detonator upon receipt thereby from said at
least one blasting machine of at least one com-
mand signal to FIRE.

184. The method of claim 183, wherein said number
of previous blasts at said blast site as determined by
said at least one blast number assessment compo-
nent comprises a number of previous blasts within
a predetermined time period at said blast site.

185. The method of claim 183, wherein each of said
at least one blast number assessment component
is in association with, and in direct electrical commu-
nication with, a corresponding blasting machine.

186. The method of claim 183, wherein each of said
at least one blast number assessment component
comprises a counter in association with at least one
blasting machine.

187. The method of claim 183, wherein each of said
at least one blast number approval component is lo-
cated remote from the blast site.

188. The method of claim 183, wherein each of said
at least one blast number approval component in-
cludes amemory comprising a database of approved
numbers of previous blasts, the step of determining
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whether said number of previous blasts is less then
said approved number of blasts comprising scanning
said database.

189. The method of claim 183, wherein each of said
at least one blast number approval component is in
association with, and in direct electrical communica-
tion with, a corresponding blasting machine.

190. The method of claim 189, wherein each of said
at least one blast number approval component is in
communication with said at least one blasting ma-
chine at least in part via wireless communication
means.

191. The method of claim 183, wherein said appa-
ratus further comprises a central command station
located remote from the blast site, the method further
comprising the step of:

causing said central command station to gener-
ate and transmit at least one command signal
to said at least one blasting machine, and if said
at least one command signal includes a com-
mand signal to FIRE, and if said apparatus
adopts or maintains said active state, said at
least one blasting machine relaying said com-
mand signal to FIRE to said at least one deto-
nator to cause actuation thereof.

192. The method of claim 191, wherein said at least
one blast number approval component is in associ-
ation with, and direct electrical communication with,
said central command station.

193. The method of claim 191, wherein the step of
causing said apparatus to adopt or maintain an ac-
tive state comprises activation of said central com-
mand station for transmission of said at least one
command signal.

194. The method of claim 183, wherein said appa-
ratus further comprises a central command station
located remote from the blast site for transmitting at
least one command signal to said at least one blast-
ing machine, and if said blast number approval com-
ponent determines that said number of previous
blasts is equal to or greater than said approved
number of previous blasts, the method further com-
prising the step of:

causing said central command station to shut
down suchthatitis unable to generate and trans-
mit at least one command signal to said at least
one blasting machine.

195. The method of claim 183, wherein each of said
at least one blast number approval component com-
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prises a cell phone having an internal database hav-
ing stored therein said approved number of previous
blasts and being in wireless communication with said
at least one blast number assessment component,
either directly or via at least one antenna of a cell
phone network, wherein the step of determining via
said blast number approval component whether said
number of previous blasts is less than said approved
number of previous blasts is conducted by each cell
phone by the steps of:

receiving information derived from at least one
associated blast number assessment compo-
nent regarding said time;

comparing said number of previous blasts with
said internal database; and

if required generating a decision signal indica-
tive of whether said number of previous blasts
is less than said approved number of previous
blasts, optionally transmitting said decision sig-
nal to one or more other components of the ap-
paratus, and if said number of previous blasts
is less than said approved number of previous
blasts said decision signal causing said appa-
ratus to maintain or adopt said active state.

196. The method of claim 195, further comprising
the steps of:

optionally relaying said decision signal via said
at least one antenna; and

processing said decision signal by said at least
one blast number assessment device and / or
said at least one blasting-machine and / or said
at least one detonator, thereby to selectively ac-
tivate or deactivate components of the appara-
tus.

197. The method of claim 195, wherein each of said
at least one time assessment component comprises
a counter in association with at least one blasting
machine.

198. The method of claim 195, wherein each of said
cell phone network connection means comprises
said at least one cell phone.

199. The method of claim 198, wherein said at least
one blast number approval component comprises a
single cell phone.

200. The method of claim 199, wherein said single
cell phone further includes voice and / or password
recognition means, and the method further includes
the step of:

identifying with said voice and / or password rec-
ognition means whether a blast operator using
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the cell phone is an authorized blast operator,
and if said voice and / or password recognition
means positively identifies said blast operator
as an authorized blast operator, said cell phone
being caused to adopt or maintain an active
state suitable for function as a blast number ap-
proval means, whereas if said voice and / or
password recognition means does not positively
identify said blast operator as an authorized
blast operator, said cell phone being caused to
adopt or maintain an inactive state unsuitable
for function as a blast number approval means.

201. The method of claim 183, wherein said at least
one blast number approval component comprises at
least one computer having an internal database for
storing said approved number of previous blasts, the
step of determining via said blast number approval
component whether said number of previous blasts
is less than said approved number of previous blasts
being conducted by each computer by the steps of:

receiving information derived from at least one
associated blast number assessment compo-
nent regarding said number of previous blasts;
comparing said number of previous blasts with
said internal database; and

if required generating a decision signal indica-
tive of whether said number of previous blasts
is less than said approved number of previous
blasts, optionally transmitting said decision sig-
nalto one or more other components of the blast-
ing apparatus, and if said number of previous
blasts is less than said approved number of pre-
vious blasts said decision signal causing said
apparatus to maintain or adopt said active state.

202. The method of claim 201, wherein each com-
puter is connected to the internet, and receives in-
formation said atleast one blast number assessment
component at least in part via the internet.

203. The method of claim 201, wherein each of said
at least one blast number assessment component
comprises a cell phone network connection means
for connecting to a local cell phone network via at
least one antenna at or near to a vicinity of the blast
site.

204. The method of claim 203, wherein each cell
phone network connection means provides for con-
nection of said atleast one blast number assessment
component to the internet for communication with
said at least one computer.

205. The method of claim 201, wherein each com-
puter further comprises biometric recognition
means, the method including the step of:
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identifying via said biometric recognition means
whether a blast operator using each computer
is an authorized blast operator, and

if said biometric recognition means positively
identifies said blast operator as an authorized
blast operator, causing each computer being to
adopt or maintain an active state suitable for
function as a blast number approval component,
or if said biometric recognition means does not
positively identify said blast operator as an au-
thorized blast operator, causing each computer
to adopt or maintain an inactive state unsuitable
for function as a blast number approval compo-
nent.

206. The method of claim 205, wherein the step of
analyzing comprises scanning a biometric feature
selected from the group consisting of: a fingerprint,
a hand, a foot, a face, an iris, a voice, a DNA finger-
print, a skin spectroscopy analysis, and a finger vein
pattern.

207. The method of claim 201, wherein each com-
puter further comprises password recognition
means, the method further comprising the step of:

identifying via said password recognition means
whether a blast operator using each computer
is an authorized blast operator, and if said pass-
word recognition means positively identifies said
blast operator as an authorized blast operator,
causing each computer to adopt or maintain an
active state suitable for function as a blast
number approval component, or if said pass-
word recognition means does not positively
identify said blast operator as an authorized
blast operator, causing each computer to adopt
or maintain an inactive state unsuitable for func-
tion as a blast number approval component.

208. The method of claim 207, wherein the step of
identifying via said password recognition means
comprises analyzing a password selected from the
group consisting of:

a verbal password, and a typed password com-
prising numeric and / or alphanumeric charac-
ters.

209. The method of claim 183, the blasting apparatus
further comprising a location assessment compo-
nent for determining a geographical location of the
blast site and a location approval component for con-
firming whether the geographical location is an ap-
proved location for blasting, the method further com-
prising the step of:

checking via said location assessment compo-
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nent and said location approval component that
a location for said blasting event corresponds
with an approved location, said apparatus being
able to cause actuation of said at least one det-
onator upon receipt by said at least one detona-
tor from said at least one blasting machine of at
least one command signal to FIRE, only if said
geographical location and any of said at least
one approved location correspond, and further
if said number of previous blasts is less than an
approved number of previous blasts.

210. The method of claim 183, wherein each deto-
nator has assigned thereto a unique identification
code, the apparatus further comprising a logging da-
tabase for logging detonator actuation, and a record-
al component for transmitting to the database an ac-
tuation signal corresponding to actuation of each det-
onator, the method further comprising the step of:

storing in the logging database data received
from the recordal component corresponding to
the time of actuation of each detonator.

211. The method of claim 210, wherein the logging
database is integral with the blast number approval
means.

212. The method of claim 210, wherein the step of
storing further comprises recording on the logging
database a location for actuation of each detonator.

213. The method of claim 210, wherein the appara-
tus further comprises a biometric analyzerfor record-
ing at least one biometric feature of a blast operator,
the step of storing further comprising recording on
the logging database \a biometric signature or an
identity of the blast operator for each actuated det-
onator.

214. The method of claim 183, wherein said at least
one blast number approval component comprises at
least one computer having an internal database for
storing said approved number of previous blasts, the
step of determining via said blast number approval
component whether said number of previous blasts
is less than said approved number of previous blasts
being conducted by each computer by the steps of:

receiving information derived from at least one
associated blast number assessment compo-
nent regarding said number of previous blasts;
comparing said number of previous blasts with
said internal database; and

if required generating a decision signal indica-
tive of whether said number of previous blasts
is less than an approved number of previous
blasts, optionally transmitting said decision sig-
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nal to one or more other components of the blast-
ing apparatus, and if said number of previous
blasts is less than said approved number of pre-
vious blasts said decision signal causing said
apparatus to maintain or adopt said active state;
and wherein each detonator has assigned there-
to a unique identification code, the apparatus
further comprising a logging database for log-
ging detonator actuation, and a recordal com-
ponent for transmitting to the database an actu-
ation signal corresponding to actuation of each
detonator, the method further comprising the
step of:

storing in the logging database data re-
ceived from the recordal component corre-
sponding to the time of actuation of each
detonator;

and wherein the apparatus further includes
atleast one biometric analyzer for recording
at least one biometric feature of a blast op-
erator, the logging database further record-
ing a biometric signature or an identity of
the blast operator for each actuated deto-
nator.

215. The blasting apparatus of claim 151, wherein
the at least one blast number assessment compo-
nent communicates with the at least one blast
number approval component at least in part via sat-
ellite communication means.

216. The blasting apparatus of claim 215, wherein
the at least one blast number approval component
is a computer connected to the internet, and com-
municates with the at least one blast number approv-
al component at least in part via the internet.

217. The method of claim 183, wherein the at least
one blast number assessment component commu-
nicates with the at least one blast number approval
component at least in part via satellite communica-
tion means.

218. The method of claim 217, wherein the at least
one blast number approval componentis a computer
connected to the internet, and communicates with
the at least one blast number approval component
at least in part via the internet.

219. The apparatus of claim 1 for controlling actua-
tion of at least one detonator for a blasting event at
a blast site, each detonator having assigned thereto
an identification code:

said at least one parameter assessment com-
ponent comprising at least one detonator iden-
tification code assessment component for de-
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termining or storing at least one detonator iden-
tification code of at least one detonator;

said atleast one parameter approval component
comprising at least one detonator identification
code approval component, for comparing said
at least one detonator identification code of said
atleast one detonator with atleast one approved
detonator identification code;

each of said at least one detonator being actu-
atable upon receipt from said at least one blast-
ing machine of at least one command signal to
FIRE, and / or said blasting machine being able
to transmit a command signal to FIRE to each
detonator, only if a detonator identification code
for the detonator and any of said at least one
approved detonator identification codes corre-
spond.

220. The apparatus of claim 219 further comprising
a location assessment component, each detonator
identification code being assigned to a designated
location, said blasting apparatus being unable to
cause detonator actuation and / or each detonator
being unresponsive to said blasting machine if said
blasting apparatus or at least one component there-
of, or said at least one detonator, is determined by
said location assessment component to be in a lo-
cation other than said designated location.

221. The apparatus of claim 219 further comprising
atime assessment component, each detonatoriden-
tification code being assigned to a designated time
ortime window, said blasting apparatus beingunable
to cause detonator actuation and / or each detonator
being unresponsive to an associated blasting ma-
chine if said time or time window is determined by
said time assessment component to include a time
other than said designated time or time window.

222. The apparatus of claim 219 further comprising
a blast operator assessment component, each det-
onator identification code being assigned to a des-
ignated blast operator, said blasting apparatus being
unable to cause detonator actuation and / or each
detonator being unresponsive to an associated
blasting machine, if a blast operator is determined
by said blast operator assessment component to be
a blast operator other than said designated blast op-
erator.

223. The apparatus of any one of claims 1 to 38, 76
to 79, 83 to 113, 147, 148, 151 to 181, 215 or 216,
for controlling actuation of at least one detonator for
ablasting event ata blast site, each detonator having
assigned thereto an identification code, the appara-
tus further comprising:

at least one detonator identification code as-
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sessment component for determining or storing
at least one detonator identification code of at
least one detonator; and

at least one detonator identification code ap-
proval component, for comparing said at least
one detonator identification code of said at least
one detonator with at least one approved deto-
nator identification code;

each of said at least one detonator being actu-
atable upon receipt from said at least one blast-
ing machine of at least one command signal to
FIRE, and / or said blasting machine being able
to transmit a command signal to FIRE to each
detonator, only if a detonator identification code
for the detonator and any of said at least one
approved detonator identification codes corre-
spond.

224. A method of controlling at least one detonator
at a blast site according to claim 2, using an appa-
ratus of claim 219, the method comprising the steps
of:

determining via the at least one detonator iden-
tification code assessment component an iden-
tification code for each detonator; and
determining via the at least one detonator iden-
tification code approval component whether the
identification code for each detonator matches
any of said atleast one approved detonator iden-
tification codes;

each of said at least one detonator being actu-
atable upon receipt from said at least one blast-
ing machine of at least one command signal to
FIRE, and / or said blasting machine being able
to transmit a command signal to FIRE to each
detonator, only if a detonator identification code
for the detonator and any of said at least one
approved detonator identification codes corre-
spond.

225. The method of claim 224, the apparatus further
comprising a location assessment component, the
method comprising the step of:

determining via said location assessment com-
ponent a location of said apparatus, a compo-
nent thereof, or said at least one detonator;
each detonator identification code being as-
signed to a designated location, said blasting
apparatus being unable to cause detonator ac-
tuation and / or each detonator being unrespon-
sive to said blasting machine if said blasting ap-
paratus or at least one component thereof, or
said at least one detonator, is determined by
said location assessment component to be in a
location other than a designated location.
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226. The method of claim 224, the apparatus further
comprising a time assessment component, the
method further comprising the step of:

determining via said time assessment compo-
nent a time or time window for said blasting
event;

each detonator identification code being as-
signed to a designated time or time window, said
blasting apparatus being unable to cause deto-
nator actuation and / or each detonator being
unresponsive to an associated blasting machine
if said time or time window is determined by said
time assessment component to include a time
other than a designated time or time window.

227. The method of claim 224, the apparatus further
comprising a blast operator assessment component,
the method further comprising the step of:

determining via said blast operator assessment
component an identification of a blast operator;
each detonator identification code being as-
signed to a designated blast operator, said blast-
ing apparatus being unable to cause detonator
actuation and / or each detonator being unre-
sponsive to an associated blasting machine, if
a blast operator is determined by said blast op-
erator assessment component to be a blast op-
erator other than a designated blast operator.

228. The method of any one of claims 39 to 75, 80
to 82,114 to 146, 149, 150, 182t0 214,217 and 218,
for controlling actuation of at least one detonator for
ablasting event ata blast site, each detonator having
assigned thereto an identification code, the appara-
tus further comprising: at least one detonator iden-
tification code assessment component and at least
one detonator identification code approval compo-
nent, the method further comprising the steps of:

determining via said at least one detonator iden-
tification code assessment means at least one
detonator identification code of said at least one
detonator; and

comparing via said at least one detonator iden-
tification code approval means said at least one
detonator identification code with at least one
approved detonator identification code;

each of said at least one detonator being actu-
atable upon receipt from said at least one blast-
ing machine of at least one command signal to
FIRE, and / or said blasting machine being able
to transmit a command signal to FIRE to each
detonator, only if a detonator identification code
for the detonator and any of said at least one
approved detonator identification codes corre-
spond.
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Claims

An apparatus for controlling actuation of at least one
detonator for a blasting event at a blast site, the ap-
paratus comprising:

at least one blasting machine for transmitting
command signals to said at least one detonator
via direct electrical connection or wireless com-
munication;

at least one parameter assessment component
for determining a parameter for said apparatus
or a component thereof;

at least one parameter approval component, for
comparing said parameter with at least one ap-
proved parameter, said at least one detonator
being actuatable upon receipt from said at least
one blasting machine of at least one command
signal to FIRE, only if said parameter and any
of said at least one approved parameter corre-
spond;

wherein each detonator has assigned thereto
an identification code;

said at least one parameter assessment com-
ponent comprises at least one detonator identi-
fication code assessment component for deter-
mining or storing at least one detonator identifi-
cation code of at least one detonator;

said atleastone parameter approval component
comprises at least one detonator identification
code approval component, for comparing said
at least one detonator identification code of said
atleast one detonator with atleast one approved
detonator identification code; and

each of said at least one detonator is actuatable
upon receipt from said at least one blasting ma-
chine of at least one command signal to FIRE,
and / or said blasting machine being able to
transmit a command signal to FIRE to each det-
onator, only if a detonator identification code for
the detonator and any of said at least one ap-
proved detonator identification codes corre-
spond.

The apparatus of claim 1 further comprising a loca-
tion assessment component, each detonator identi-
fication code being assigned to a designated loca-
tion, said blasting apparatus being unable to cause
detonator actuation and / or each detonator being
unresponsive to said blasting machine if said blast-
ing apparatus or at least one component thereof, or
said at least one detonator, is determined by said
location assessment component to be in a location
other than said designated location.

The apparatus of claim 1 further comprising a time
assessment component, each detonator identifica-
tion code being assigned to a designated time or
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time window, said blasting apparatus being unable
to cause detonator actuation and / or each detonator
being unresponsive to an associated blasting ma-
chine if said time or time window is determined by
said time assessment component to include a time
other than said designated time or time window.

The apparatus of claim 1 further comprising a blast
operator assessment component, each detonator
identification code being assigned to a designated
blast operator, said blasting apparatus being unable
to cause detonator actuation and / or each detonator
being unresponsive to an associated blasting ma-
chine, if a blast operator is determined by said blast
operator assessment component to be a blast oper-
ator other than said designated blast operator.

A method of controlling a blasting event at a blast
site with a blasting apparatus according to claim 1,
the blast site having positioned therein at least one
detonator and associated explosive charges, each
detonator being adapted to receive via direct elec-
trical connection or wireless communication com-
mand signals transmitted or relayed by at least one
associated blasting machine, the method compris-

ing:

determining a parameter for said blasting appa-
ratus or a component thereof;

determining whether the parameter matches at
least one approved parameter, and

if said parameter corresponds to at least one
approved parameter then causing said at least
one detonator or at least one component of the
blasting apparatus to adopt or maintain an active
state suitable for actuation of said at least one
detonator;

wherein the method comprises the steps of:

determining via the at least one detonator iden-
tification code assessment component an iden-
tification code for each detonator; and
determining via the at least one detonator iden-
tification code approval component whether the
identification code for each detonator matches
any of said atleast one approved detonator iden-
tification codes;

each of said at least one detonator being actu-
atable upon receipt from said at least one blast-
ing machine of at least one command signal to
FIRE, and / or said blasting machine being able
to transmit a command signal to FIRE to each
detonator, only if a detonator identification code
for the detonator and any of said at least one
approved detonator identification codes corre-
spond.
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6. The method of claim 5, the apparatus further com-
prising a location assessment component, the meth-
od comprising the step of:

determining via said location assessment com- 5
ponent a location of said apparatus, a compo-
nent thereof, or said at least one detonator;

each detonator identification code being as-
signed to a designated location, said blasting
apparatus being unable to cause detonator ac- 10
tuation and / or each detonator being unrespon-

sive to said blasting machine if said blasting ap-
paratus or at least one component thereof, or
said at least one detonator, is determined by
said location assessment componenttobeina 15
location other than a designated location.

7. The method of claim 5, the apparatus further com-
prising a time assessment component, the method
further comprising the step of: 20

determining via said time assessment compo-
nent a time or time window for said blasting
event;

each detonator identification code being as- 25
signed to a designated time or time window, said
blasting apparatus being unable to cause deto-
nator actuation and / or each detonator being
unresponsive to an associated blasting machine

if said time or time window is determined by said 30
time assessment component to include a time
other than a designated time or time window.

8. The method of claim 5, the apparatus further com-
prising a blast operator assessment component, the 35
method further comprising the step of:

determining via said blast operator assessment
component an identification of a blast operator;
each detonator identification code being as- 40
signed to a designated blast operator, said blast-

ing apparatus being unable to cause detonator
actuation and / or each detonator being unre-
sponsive to an associated blasting machine, if

a blast operator is determined by said blast op- 45
erator assessment component to be a blast op-
erator other than a designated blast operator.
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