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Wireless detonator systems present opportunities for controlled blasting of rock without the encumbrances of physical

wired connections at the blast site.Disclosed herein are wireless detonator assemblies, which sense the state of

environmental condition(s) of their immediate vicinity, and which are active to receive and / or process a command signal to

FIRE only if the environmental condition(s) are deemed suitable or appropriate according to predetermined


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=EP2702349&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JXbUDoKWE3TVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=pp4wa/l5+YecicWjfD7VjKCa4vFyxJplNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JXbUDoKWE3TVNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.ic.gc.ca/opic-cipo/cpd/eng/patent/2834390/summary.html?type=number_search
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=CA2834390&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MNDlUOxpzrUJr6VkpE3ihbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCBRQ9jdp3qFJuiQLCGMC3a3kaV0SMUACwOllNWWvacaWhEyjmCehg6RkLDQo2aR1zpS0llBJ/BQPQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MNDlUOxpzrUJr6VkpE3ihbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2012149277&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=WO2012149277&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MNDlUOxpzrUJr6VkpE3ihbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCBRQ9jdp3qFJgNwwKC8dCjRkaV0SMUACwOllNWWvacaWhEyjmCehg6RkLDQo2aR1zpS0llBJ/BQPQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MNDlUOxpzrUJr6VkpE3ihbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2012149277&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=WO2012149277&kind=A3
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ParcHkqyEtffgVV570eGZLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=OseQCaeVQ7yMwi+LWFGCwN0P/F2Pwh1EkaV0SMUACwOllNWWvacaWhEyjmCehg6RkLDQo2aR1zpS0llBJ/BQPQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ParcHkqyEtffgVV570eGZLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=2012249562
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=AU2012249562&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VeLBcRBhQFf4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=HpQkUCHcbYIwfaxkNOAFc6Ca4vFyxJplNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=VeLBcRBhQFf4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=SG-194664&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8tD%252BAV4I%252FMHlNTQX6n%252Br%252F8ExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=TbRcahlFzOW2IkZ+rH6f6nbh8mbXJ8BadwxL5LH0Py0tR7sf9gotD7biceFThrsz6aMhkgpP792TwbBvBEtfrQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8tD%252BAV4I%252FMHlNTQX6n%252Br%252F8ExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://gru.inpi.gov.br/e-inpi/internetCliente/Principal.jsp
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=BR112013027605&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wBfwZ2w4rR%252BRgMhB95OyTsRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcNQkvmwIAK06EGd4JhdgzD3JjY7t3dG27hjSQxYBqJq7iT+uVYGOkHb0uGVhHsqSYLtjZFJh+lViA==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wBfwZ2w4rR%252BRgMhB95OyTsRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=US20140053750&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NT5ZXAmNtq01zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=9ru+nrv5jojoGIWmEilEHW8tmrmn8uQzNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NT5ZXAmNtq01zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP12776092
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=EP2702349&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=uBIej4%252Fe6vg57gJJ4GCbZMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=aJxR8iNWnopxicp73dTd1U7S5CYuDst7kaV0SMUACwOllNWWvacaWhEyjmCehg6RkLDQo2aR1zpS0llBJ/BQPQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=uBIej4%252Fe6vg57gJJ4GCbZMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://link.kipris.or.kr/link/main/KPAXML.jsp?APPLNO=1020137031723
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=KR20140063523&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rOszoIAOMWTQAz6FGsyGUbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=N5221X+da3+kfNKnQumbTgMqfaYWomYVbZEW38EL5eC5GkWmuuS7QLwNhoriqSh62/c+VzYdRcjBB0W7Jy7i6Q==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=rOszoIAOMWTQAz6FGsyGUbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=JP2014517240&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NT5ZXAmNtq01zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=9ru+nrv5jojoGIWmEilEHXmXtI+wKb3KNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NT5ZXAmNtq01zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP12776092
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=EP2702349&kind=A4
https://permalink.orbit.com/RenderStaticFirstPage?XPN=a53lxA65pJQbi0yJ%252BQjfApNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=817qlLHaQxBhFKc5I1IbAYnVC+dywuLYbZEW38EL5eC5GkWmuuS7QLwNhoriqSh62/c+VzYdRcjBB0W7Jy7i6Q==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=a53lxA65pJQbi0yJ%252BQjfApNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=PE201401779&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=RbEBjkc7lNQl2kobtNLQKLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=BifV9gOYQAPuRK9/vVA3jQMqfaYWomYVbZEW38EL5eC5GkWmuuS7QLwNhoriqSh62/c+VzYdRcjBB0W7Jy7i6Q==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=RbEBjkc7lNQl2kobtNLQKLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=RU2013152738&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NT5ZXAmNtq01zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=9ru+nrv5jojoGIWmEilEHWkyFX8ClgOuNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=NT5ZXAmNtq01zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP12776092
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=EP2702349&kind=B1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=RDMSSkZl12rdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=bA41f2/Iays1cR3y2kayZih2hgGCbcshNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=RDMSSkZl12rdGqGyRhNS9XfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://sitadex.oepm.es/SitadexWS/index.jsp?sinPaginacion&numExp=E12776092
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=ES2563827&kind=T3
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ParcHkqyEtffgVV570eGZLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=OseQCaeVQ7yMwi+LWFGCwN7SBXZErAkqkaV0SMUACwOllNWWvacaWhEyjmCehg6RkLDQo2aR1zpS0llBJ/BQPQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ParcHkqyEtffgVV570eGZLmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=2012249562
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=AU2012249562&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JCCM4EzD9nrjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=mu6iVModSQ3hv/nQGRjra4Md9c3VP7VlNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=JCCM4EzD9nrjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=RU2608745&kind=C2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8tD%252BAV4I%252FMHlNTQX6n%252Br%252F8ExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=TbRcahlFzOW2IkZ+rH6f6nbh8mbXJ8Bamxsf0sXoXi0tR7sf9gotD7biceFThrsz6aMhkgpP792TwbBvBEtfrQ==&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8tD%252BAV4I%252FMHlNTQX6n%252Br%252F8ExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://gru.inpi.gov.br/e-inpi/internetCliente/Principal.jsp
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=BR112013027605&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=qHIwHlUmIkP4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=qm7UUQaZZpOc0z4S7j8S9DeISh8T7V+NNoC7YXsv59YWpPjZ1ShY4qT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=qHIwHlUmIkP4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.j-platpat.inpit.go.jp/web/all/top/BTmTopEnglishPage
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20140053750&ekey=1348&xpn=JP6109814&kind=B2

©Questel - FAMPAT Page 3 2018/06/12

parameters.Also disclosed are improved methods of blasting involving such wireless detonator assemblies, as well as
corresponding wireless electronic primers.
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Abstract

(US5369579)

A method and apparatus for safely controlling detonation of a downhole explosive energized device which ensures that the
explosive can be detonated in a well bore only when downhole hydrostatic pressure and well fluid temperature are within
limits reflecting location of the explosive energized device at designed depth for accurate positioning relative to a selected
formation.The apparatus further employs a clock/timer circuit and a motion sensor circuit to ensure firing of the explosive
device only within a predetermined time period and only after having remained stationary within the well casing for a
predetermined period of time.The apparatus further includes a memory circuit which receives and stores pressure and
temperature data sets correlated with time which reflect well conditions before and after firing of the explosive device.After
the tool has been retrieved from the well, this data is copied from the tool memory to a computer memory for subsequent
computer processing and display.
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