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bo dotonnlnod trom tho voioci ty of sound present there, according to tl~e law 

&1n a: /2 • o/'f, where IT. is the englo ot the Mach wave. c the voloci ty a r sound. 

and v the velooity o! the gas ptirticloa. The origin or the Mach wavo 1s ex-

plainad by means ot Figs. 4 and~. The bullet point is able to run through 

the aeries of polnts 1, 2, and 3, with a velocity v. From each ot these points, 

and hence tram all intelmedi~te ones, ' sound waves go out wit~ tho 'felocity 0, 

which, it the bullet has arrived tit point 3, have reached the positions shown 

in Fig. 4. The envelope of those !~divldu8l elamentaryw8ves 18 the Mach wave, 

by which means there results tho above relation for the ratio of c and 'f. This 

origin of the waVe f'rom the individual elementsJ'y waves 1s especially well 

shown in F1::. 5 (Pl'\te XI). It is now co 'npletely immaterial tor the behav10r 

oJ a waVe Ytbether it is assumed th!Jt the bullet point is moving in stationery 

air, of whether the noving a1r nows against a point. The greater 18 the tlow 

velocity, the smoller is the angle. If the v~10c1ty deoreases to tho v610oit, 

ot sound, then ~ attains a value or 1800
• In this experiulent, of ' course, onl, 

those velocities were measured \thich were greuter thtln the veloe1 ty ot 'sound, 

which was the case, tor example, wi thin our flow pattern ,nearly out to the oo~ 

pression 11nee. The method gives, in addition to the velocity. the inclinatIon 

at the tlo. line8 whioh at the tine go through the r~int ot the probe about 

the bore-azis. so that it was possible to eSPab11&h not only the velocity 418-

tributlon within the tlow pattern, but also the charact.r of the tlow linea 

themselves. The accur6cy w1 th which the various tlow lines CO!lVergft t~war4 

the muzzle 1s qu1te goo~ (see Fig. 8), so that we may conside~ our ~etho4 ot 

measurement perhaps 88 quite accurate. iLlso other velocl~y measures, which 

91111 be furthar explained below. like.",lee aho" a high degree ot accuracy_ }Por 
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the practical a~plicat ion o~ the method it is at great importance tog1v., to 

the point qui to R der1:l1 te thiCk~oss. ,If the po : nt 18 too fine, on17 very " 

taint waYes ere obta~ned, or nolio at ell 'in t.he case of ,low ve,loc1tlea. , vh11_e 

.1 th too broad a p.¢ lnt.. th,e formation 0 ',. , the w:,ves likewi.se may be ,afte~i'e4 

t 'oa much,so , that ,~n ' this 18t~er css'e l't must be considered ' that disturbance., I ' 
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