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the flow lines rAdiate as div~reing straiBht lines ~rom the muzzle. These lat-

tar facts we can confirm by a photograph, reproduced in Fig. 9. in whicb we b·.ne 

made the flow lines ' directly visible. This WbS accomplished by removing the 

bullet from the cartridge nnd by replacinR It with a wed 1n order to retain the 

powder In the shell. 'l'hen .1r t rl 1s cartridge were used for ignition, the burning 

of the powder wes not all co~plete as e consequence of the eS8e~tielly lower 

pressure, and e large n'..U'nber ot unburned powder particles flowed out or the muz-

zlo, mHk1ng the flo- linea recogn17~blo. 

The prob~ method mey elso bo used to demonstrate the pressure dlrfer-

ence in the ~low . patte~u in o~ntraat with the surrounding eire It . the probe 

Is brought .very close to on6 of the comprp.ssion lines et the aide. then the 

waves originating at t~e point of the probe are formed not only w1thin the com-· 

preGs10n line but also outside it, the waves being broken In the menner shown 

1n Fig. 10. Measurement of the interior wave-anc:;le c:;( and the exterior engle~' 

gives tho ratio of the velooities or prop~gation or the gus partioles with1n 

(v) and without (v t ) the flow pattern: 

~=.!!. srr;--tI.{i y , 

This ratio of the velooities or propagation probably offers the possIbI11tJ Of 

obtaIning the prensure .withln the flow patte~, which in turn would per.mit an 

inference of the ges pressure at the muzzle. We intend to treat these question. 

in a special paper • . For the production of the flo~ pattern, whos~ investi~8tlon 

is o~ the no~t i~portBnce to us In the present work, it 1s important. since it 

agrees with the rest of the results. that t he pressure dir~erence et the compres-

sion lines is quite large, and that these lines should re~r53ent 8 really sharp 

boundar:,- of the flow pattern. 

We cen now proceed to e~laln in detail the origin of the flow pattern 

as it is sohematic:! lly represented In11g. 11. ' .. 

oompres8ed .to . about 300 ··a·tlDQsphere:s a~e · I!le~b~n1-cBl1.)" n~('es'~ary to take i~e "path . . . .. 
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