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FROM: Captain Ackenaan VERIFIED UNCLASSIFIED 

SUBJECT: Lack of Slynimetry on Cylindrical Charges. l/W\ f̂  v '̂ " . i H1 

This supplements our discussion of yesterday regarding possible reasons for the 
lack of repetetive symmetry observed in test firing of cylinders made with Comp. B. y g 
I concur with you in believing that the lack of symmetry observed with cast explo- 5 ̂  ̂  
sires is a function of the properties of these explosives and that some of the un- ^ g '-̂  
reproducibility oiay result from the boundry coiuiitions introduced by the shape and ^ ̂  >« 
internal characteristics of ths cast explosives. °̂  « N^ 

In accordance with your suggestion, a test to determine the possibilily of re- 13 ̂ ^^ 
ducing the THT crystal sizes on the interior of the mass by "creaming" Ccmipoaition 3^\-
B by addition of liquid TNT and crystalline TNT dxiring the pouring operation. The A -̂  ̂  
tests will be made by Lt. Hopper at auiy time lAien you can be present. Also radial 
slabs for'Squirrel cage" tests will be made by two methods: one produciag fast 
cooling and the other slow cooling. 

After thinking of the subject further since our discussion, I woisder if one or 
more of the following special tests would not be justified: 

a* Test a cylinder of east Baronal for comparison with a similar cylinder 
of Composition B. 

b. Test of cylinders of tamped Fentolite and tamped Composition B of 
microscopic size. 

o. Test a (̂ linder or taaped TIT or Tetryl using 16, 24 or 32 detonation 
M points to see if the graanlar explosive reduces the interactions so noticeable in 

tests with solid cast e^loslv*. 

^ d. Test a cyllader of cast Cospos^tlon B with a circular air gag, lA" 
to 1/2" thick, eoqpLLstâ ĵ l̂ i&MaxKl the cylinder under the detonators. This air space 

j3 should be only Z wt 3 J ^ l l f Xong along the axis of the qrlinder and not open to 
the ends as ia easa of leidDbated cylinders. Purpose would be to determine possibleQ 
effect of gas coqnressioa around cylinder in impveidng symmetry. ly 

'^ e. Itost a spbera of tamped TNT or Tetryl to determine whether jet action ^ \< 
1^ i s reduced. < N̂  

O 
CN| f. Test cylinders of Gompositioa B in which the boosters are placed in Z 1^ 

holes drilled in the casting to a constant distance from the internal cylii^ers. 
CV believe this item was discussed with you yesterday by Lt. Hopper. 

UJ ^ : i 
Consideration of the conditions occurring during the implosion show several 

factors that could lead to tl^ random ivsults secured in \io» cylinder tests when ^ ^ . 
compared with the sphere tests. These are: > 

a. In the case of the sphere, the three dimensional symmetry i s such that 
the detonation wave produces compression in a l l pariMR« îj|battiifflfY9rtrPEtnp through 
the ini t ia l time of the -tmr̂ î •a r̂̂ atjkflfftftT\ff̂  /Wlg?^^V^ri?^i^^^^^ stress 
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may vaxy from part to part of the sphere but direction does not change vmtil late in 
the cycle. 'hi the case of the cylinder, however, the area directly iinder the 
detonators is primarily in compression, but this eurea and the areas adjacent are 
subject to combined stresses with the magnitude of the longitudinal tensile stresses 
apparently very high. Slight differences in properties of the material, symmetry 
of detonation, etc., could be magnified by these conditions. There is some possi
bility that the condition of large combined stress in the zone of implosion could be 
reduced by sijoultaneously detonating two additiozial belts of detonators located outside 
of the central row. These detonators would be fired a microsecond or so later than 
the central row. The two additional belts of detonators would contain ths same 
number of detonators as the central row and would be located short distances from the 
central detonators toward each end of the cylinder. The intention in using the 
added rows would be to minimize tensile stresses in the zone of test. 

b. Although the mass ratios may be quite similar for the spheres and 
cylinders, there api)ears to be considerable difference in the thickness of the 
explosive layer around the metal inserts. In the case of the 1-1/2" spheres, the 
thickness of e^^osive is approximately equal to the radius of the spheres. In the 
case of cylinders with the 3" plp«> the thickness of the explosive is almost equal 
to the diameter of the pipe. The net result is that the ratio of the shortest 
length of path of the detonation wave from a detonator to a point raid-way betiveen 
detonators compared with the distance tram the detonator to the surface of the 
internal cylinder is less than in the case of a sphere. This might permit siiffi-
cient time delay in the implosion of the cylinders to increase the effect of inter
action of the waves to produce random jets. In the case of the spheres, this 
might mot be true except in cases where a large number of detonation points are used. 

I have read the July and February reports l^ Koeki and the recent report by 
Griesen as you suggested. For the cylinders at least the effect of jets prodtioed 
by blast wave interaeticm atjwll as by the square shape of the pipe when part way 
down appears probable. Wkoioa showing jets penetrating the pipe invariably show 
jet blasts on the outside of«the cylinder of explosive as well. 
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