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tbe process concerned, and frequently to give up these questions to numerical 

approx1.metion •• 

Experimental Apparat1\8 

A gun ot 13 mIll. caliber Rnd its ammunition with 81ll@keles,s powder was 

used. In general it was discharged with normal loading. Experiments with 

weaker loading and correspondingly lower pressures gave no significant differ-

ence in the behavior ot' the pbenomena. Since this process took place in ver,y 

short time intervals, it could be photographically recorded only by t he use 

of spark photogra 'lhy. Furthermore, since the flow phenomena become evident 

principally through density changes, spark photography must be combined with 

schlieren methods, 6R had already become apparent in several ~r the 8bov~eu 

tioned e&rlier works. Two methods were available tor this method, the Toepier 

echllerp,n method and socalled shadow procedure ot Dvorak and Batys. The 

latter method is one Which. without any kind ot' an interMediate lene system. 

traces out a silhouette ot' the process on a soreon brought quite close behind' 

the orifice. Hence it i8 a~vantageoue to use the smallest possible poin' 

source of light at a large distance. There ie a mo st t'avor!:l ble distanoe for 

the photographic plate which ls best round by trial.l ) The air strata that 

are produced ac~ 11ke lCH .'!::>tI, which br~tl.y refract the light, so that behind 

an optically thlck spo't the alr produces a dark shadow. whU:. the 8urrounding. 

are more or less bright. 'lllere(ore, ln the photographs en o;)tically thick 

1) In gE'neral we had 90 em. for the distance c·! the plate from the 
light source, and 10 cm. from the or1fl (:e. As 8 l1ght source, Wit used a spark' 
between magn~siua electrodes, and, o! course, the spark gap wa a Be placaltha' 
the path' of t 1e spark waa ln the direct10n or a plumb-line trom the spark gap 
to the plate, 1n order to attain a point-like action. l It spark g8~. are used 
in whlch the path ot' the spark 1e ycrtlcal to the line joIning the spark gap 
s nd plate, t hen it Is o! e~eat Importance to see that t he light glow, which al-
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~aye forma at t he electrodes and 1s relatively slow, be covereQ up bl suitable 
d iA phral~s~ If ' t~ i e Is 'not, done, then 1 t 18 ~6Sy to ,obtain , somewhet ' lndht.ino\ , '; 
picture~ . , lntlie, CBse of, the first-mentioned 'apparatus' used ' by u's, : thla error : .": -: ' . 
dld not enter se_riously In , the phenomenon. , ", ' " ' 
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