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the flow lines radiate as diverging straight lines from the ﬁuzzle. These late

- ter facts we can confirm by a photograph, reproducedrin Pig. 9, in which'we have

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

bullet from the cartridge and by replacing it with a wad in order to retain the
powder in the shell. 'hen if this cartridge were msed for ignftioh, the burning
of the powder was not ali complete as & consequence of the essentially lower
pressure, and a large number of undburned powder parficles flowed out of the muz-
zle, muking the flow liees recognizable,

| The p;obe method may elso be used to demonstrate the pressure differ-
ence in the flow  pattern in contrast with the surrounding air, If the probe
is brought very close to one of the compression lines at the side, then the
waves originating at the.boint of the probe are formed not only within the'cOm—
pression line but also outside it, the waves being broken in the manner shown

in Fig, 10, Meeeuren_:ent of the interior wave-angle o and the exterior ang_le P’ &

~ gives the ratio of the velocities of propagatien of the gas perticles within

(v) and without (v') the flow pattern:
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This ratio of the velocities ef propagation probably effera the ﬁossibility of
obtaining'the pressere‘within the flow patterﬁ,-wbich in turn would permit an
inference of the gas pressure at the muzzle. We intend to treat these questions
in a apeciai paper. . For the production of the flow pattern, whose investigation
is of the most 1mportahce to us in the present work, i1t is important, since it
agrees with the rest of the results, that the preasdre difference at the compres-
sion lines is quite large, and that these lines should represent a really sharp

boundar:;y of the flow vattern.

We can now proceed to explain in detail the origin of the flow pattern

as it is schematic°11y represented in Pig. 11.'

When the body of the bullet Just leavee the muz*le (Fig. 12). gasan :*7r1

: 'compreaaed to. about 300 atmonpheres are mecranically necessary to teke the path ,:




