












OVERLAP PROBABILITY FOR SHORT-PERIOD-DELAY DETONATORS 
USED IN UNDERGROUND COAL MINING 

By T. S. Baipayee, Richard J. ~ainiero,~ and J. Edmund ~a~ 

ABSTRACT 

The Bureau of Mines investigated coal-mine-type short-delay electric 
detonators marketed by three domestic manufacturers to determine the 
accuracy of delays and the probability of overlap between adjacent de- 
lay periods. The Winzer index was computed and compared with the prob- 
ability of overlap. A close agreement between the Winzer criterion and 
overlap probability was demonstrated. 
A permissible blasting unit capable of delivering a maximum firing 

energy of 4.0 J and a digital oscilloscope were used to measure the 
delay time with an accuracy of 20.25 ms. Another oscilloscope and a 
pulse transformer were used to record firing current. 
Experimental data indicated negligible overlap probability in detona- 

tors of shorter delay periods: periods 1 to 4 ,  which correspond to 25 
to 250 ms. However, a significant probability of overlap was detected 
in some detonators of longer delay periods: periods 5 to 9, which cor- 
respond to 300 to 500 ms. 
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