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F i g .  2 .  Typical Detonation Electric Effect 
Signals Generated by a Stack of Plexiglas 
Discs monitoring the o u t p u t  of a Modified P/016 
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Analysis of the Tektronix 556 records resulted in two observations of interest. 
First, the time of f i r s t  vertical  trace deflection corresponded approximately 
to  the expected time of arrival o f  the current pulse a t  the detonator. 
was confirmed by the ras te r  oscilloscope recording, F ig .  4, of a detonator 
shaper pulse (coincident w i t h  EBW i n p u t ) .  Secondly, the raster trace revealed 
a small signal about 2.35 vsec a f t e r  the shaper pulse. This pulse was cal- 
culated t o  be the voltage spike of the detonator EBW burst which, after 
applying a 0.180 psec correction time fo r  the extra coaxial cable lengths, 
corresponds to  the time of the second major pulse appearing on the Tektronix 
556 trace.  A block diagram of the instrumentation is shown i n  F ig .  5, and a 
time chart  f o r  the coaxial cable delays is  shown i n  F ig .  6. Table I shows the 
corrected times for  the interval of the fiducial  marker pulse (FID) to  the EBW 
burst as calculated fo r  the ras te r  and TEK 556 oscilloscope. Table I1 is  a 
l i s t i n g  of the t r a n s i t  time from the SE-1 bridgewire burst t o  the modified 
P/016 o u t p u t .  
through the SE-1 and the P/016, b u t  i t  is suspected t h a t  there was not good 
coupling between the detonator and the P/016. 

T h i s  

Shot number 2171-1-16-4 indicates a very long t r ans i t  time 

Table I 

S h o t  Number 

2171-2-16-4 

2171-2-17-1 

21 7 1-2-1 7-4 

2171-2-17-5 

Shot  Number 

2171-2-16-4 

21 7 1-2-17-1 

2171-2-17-4 

21 71-2-17-5 

Raster Oscilloscope 
Time Intervals 

FID-Det Shaper EBW Burkt 

2.15 

2.57 

2.33 

2.34 

1.10 

1.08 

1.10 

1.09 

Tektronix 556 Oscilloscope 
Time Intervals 

FID-Det Shaper EBW Burst 

Table 11. EBW Burst t o  PWL O u t p u t  
(Tektronix 556 Oscilloscope) 

Measured Time 

7.80 

6.37 

6.41 

6.32 

2.13 

2.60 

2.37 

2.31 

1.09 

1.04 

1.05 

1.06 

Theoretical Time 
(wet) 

6.20 

6.20 

6.20 

6.20 

x-5 
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FUTURE WORK; COMMENTS ; CONCLUSIONS 

Al though  the primary goal of precisely recording shock wave t r ans i t  time 
through PMMA segments was no t  at tained, some useful information was gleaned 
f o r  the pos'sible application of the detonation e l e c t r i c  e f f ec t  t o  detonator 
t iming. Table I shows that there is good agreement between the raster and 
Tektronix 556 detonation e l ec t r i c  e f fec t  recordings, especiaPly when one 
considers tha t  there is a s ignif icant  time-resolution difference- between the 
two oscilloscopes, The resolution of the Tektronix 556 should improve w i t h  
a f a s t e r  sweep rate.  

Future work will consist  o f '  f i r ing  H E  shock generators i n t o  PMMA, brass , and 
aluminum laminates i n  order t o  record the charac te r i s t ic  signals of the 
materials- as they are subjected t o  bo th  plane and nonplanar shock waves. 
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Fig. 4 A Raster Oscilloscope Recording o f  
l - F i d ,  2-Det. Shaper, and 3-EBW 
Voltage Spike 
(Tiinemarks are 0 . 5  psec) 


