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    Abstract

        
            An optical ordnance firing system consisting of a portable hand held solid state rod laser and an optically ignited detonator has been developed for use in explosive ordnance disposal (EOD) activities. Solid state rod laser systems designed to have an output of 150 mJ in a 500 microsecond pulse have been produced and evaluated. A laser ignited detonator containing no primary explosives has been designed and fabricated. The detonator has the same functional output as an electrically fired blasting cap. The optical ordnance firing system has demonstrated the ability to reliably detonate Comp C-4 through 1000 meters of optical fiber.
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                    Optical ordance system for use in explosive ordnance disposal activities

                    
                        Conference
                            Merson, J; Salas, F; Helsel, F
                            

                    A portable hand-held solid state rod laser system and an optically-ignited detonator have been developed for use in explosive ordnance disposal (EOD) activities. Laser prototypes from Whittaker Ordnance and Universal Propulsion have been tested and evaluated. The optical detonator contains 2-(5 cyanotetrazolato) pentaamine cobalt III perchlorate (CP) as the DDT column and the explosive Octahydro 1, 3, 5, 7 -- tetranitro -- 1, 3, 5, 7 -- tetrazocine (HMX) as the output charge. The laser is designed to have an output of 150 mJ in a 500 microsecond pulse. This output allows firing through 2000 meters of optical fiber. Themore » detonator can also be ignited with a portable laser diode source through a shorter length of fiber.« less
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                    No moving parts safe & arm apparatus and method with monitoring and built-in-test for optical firing of explosive systems

                    
                        Patent
                            Hendrix, J
                            

                    A laser initiated ordnance controller apparatus which provides a safe and arm scheme with no moving parts. The safe & arm apparatus provides isolation of firing energy to explosive devices using a combination of polarization isolation and control through acousto-optical deviation of laser energy pulses. The apparatus provides constant monitoring of the systems status and performs 100% built-in-test at any time prior to ordnance ignition without the risk of premature ignition or detonation. The apparatus has a computer controller, a solid state laser, an acousto-optic deflector and RF drive circuitry, built-in-test optics and electronics, and system monitoring capabilities. The opticalmore » system is completed from the laser beam power source to the pyrotechnic ordnance through fiber optic cabling, optical splitters and optical connectors. During operation of the apparatus, a command is provided by the computer controller and, simultaneous with laser flashlamp fire, the safe & arm device is opened for approximately 200 microseconds which allows the laser pulse to transmit through the device. The arm signal also energizes the laser power supply and activates the acousto-optical deflector. When the correct fire format command is received, the acousto-optic deflector moves to the selected event channel, and the channel is verified to ensure the system is pointing to the correct position. Laser energy is transmitted through the fiber where an ignitor or detonator designed to be sensitive to optical pulses is fired at the end of the fiber channel. Simultaneous event channels may also be utilized by optically splitting a single event channel. The built-in-test may be performed anytime prior to ordnance ignition. 6 figures.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    No moving parts safe & arm apparatus and method with monitoring and built-in-test for optical firing of explosive systems

                    
                        Patent
                            Hendrix, James
                            

                    A laser initiated ordnance controller apparatus which provides a safe and m scheme with no moving parts. The safe & arm apparatus provides isolation of firing energy to explosive devices using a combination of polarization isolation and control through acousto-optical deviation of laser energy pulses. The apparatus provides constant monitoring of the systems status and performs 100% built-in-test at any time prior to ordnance ignition without the risk of premature ignition or detonation. The apparatus has a computer controller, a solid state laser, an acousto-optic deflector and RF drive circuitry, built-in-test optics and electronics, and system monitoring capabilities. The opticalmore » system is completed from the laser beam power source to the pyrotechnic ordnance through fiber optic cabling, optical splitters and optical connectors. During operation of the apparatus, a command is provided by the computer controller and, simultaneous with laser flashlamp fire, the safe & arm device is opened for approximately 200 microseconds which allows the laser pulse to transmit through the device. The arm signal also energizes the laser power supply and activates the acousto-optical deflector. When the correct fire format command is received, the acousto-optic deflector moves to the selected event channel, and the channel is verified to ensure the system is pointing to the correct position. Laser energy is transmitted through the fiber where an ignitor or detonator designed to be sensitive to optical pulses is fired at the end of the fiber channel. Simultaneous event channels may also be utilized by optically splitting a single event channel. The built-in-test may be performed anytime prior to ordnance ignition.« less

                        
                            	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    No moving parts safe and arm apparatus and method with monitoring and built-in-test for optical firing of explosive systems

                    
                        Patent Application
                            Hendrix, J
                            

                    A laser initiated ordnance controller apparatus which provides a safe and arm scheme with no moving parts. The safe and arm apparatus provides isolation of firing energy to explosive devices using a combination of polarization isolation and control through acousto-optical deviation of laser energy pulses. The apparatus provides constant monitoring of the systems status and performs 100% built-in-test at any time prior to ordnance ignition without the risk of premature ignition or detonation. The apparatus has a computer controller, a solid state laser, an acousto-optic deflector and RF drive circuitry, built-in-test optics and electronics, and system monitoring capabilities. The opticalmore » system is completed from the laser beam power source to the pyrotechnic ordnance through fiber optic cabling, optical splitters and optical connectors. During operation of the apparatus, a command is provided by the computer controller and, simultaneous with laser flashlamp fire, the safe and arm device is opened for approximately 200 microseconds which allows the laser pulse to transmit through the device. The arm signal also energizes the laser power supply and activated the acousto-optical deflector. When the correct fire format command is received, the acousto-optic deflector moves to the selected event channel and the channel is verified to ensure the system is pointing to the correct position. Laser energy is transmitted through the fiber where an ignitor or detonator designed to be sensitive to optical pulses is fired at the end of the fiber channel.« less
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                    RCRA closure of an explosive ordnance disposal (EOD) range, Wright-Patterson Air Force Base, Ohio: Circumstances leading to a risk based approach

                    
                        Conference
                            Tumbusch, C; Martin, J
                            

                    After approximately 40 years of operation of an Explosive Ordnance Disposal (EOD) Range at Wright-Patterson Air Force Base (WPAFB) near Dayton, Ohio, operations were suspended in late 1990 by the Ohio Environmental Protection Agency (OEPA). The closure of several notice of violations and reopening of the EOD Range were the initial objectives, but in 1995 a formal commitment for RCRA closure was made. The EOD Range, used for disposal of ordnance via open burning and open detonation, is a fenced 5 acre site and is located in a 100 year flood plain. Investigations performed in 1991 through 1994 to fullymore » characterize the site indicated the presence of heavy metals and petroleum contamination in soils. Of particular concern were elevated levels of arsenic and lead. Localized remediations were attempted in 1993, but because of continued disagreement on cleanup levels with OEPA, these remediations were unsuccessful. Strict interpretation of OEPA RCRA closure guidance would have required the removal of soil from the entire five acre EOD Range to a depth of 4--5 feet, at a cost of approximately $6,000,000. However, in early 1995 a partnering session held with OEPA led to an improved regulatory relationship with OEPA. This improved relationship, along with new information compiled on industrial background concentrations of heavy metals at RCRA sites in Ohio, and emerging OEPA guidance on broader risk ranges for closure may prove to be key in reducing closure requirements. A draft Closure Plan has been submitted to OEPA which proposes a risk-based approach for closure. The plan is currently under review by OEPA. If approved, the AF could realize a substantial savings of greater than $5,000,000. This paper details the sequence of events in performing a RCRA closure at the EOD range, including the site conditions and field activities, and the evolution of closure requirements.« less
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