
~~--~~:~;.:~====:=:;~~~~~~~~~~~~~~~~~~~~~ .. ~ .. ~~~---.-~~~~~~~~~~.~, ~ ~. :;. . .' .: .: :. ':" , '. . .. ... . . " ::., . . . " . ". . . ,. : .. ' . ...', . ~ -. , . 
" .... ,: . _ ...• .' '. . .:., ' . . -• . .... :. "._ ... .:.:r~ ,'. . •. ~. _~ 

".! . ~ : ; '. ". . . .' • • ~ • . ' . '. 

'~ ' .. :.- ;'.: · :.·i ... · - ', ' .:-....... .:' ... . . , -. 
.' ..... 

.' , ' , ' 
' .... .. 

. . . ' 
" '-:.--~ .... ~ 

' .. , . 

- Page ·11 ' ;,..: .. : . 
. .: . 

A ~hotograph that shows the cornpreMsion lines as well as .the flow linen, wlth the 

latter again made visible by unburned powder flekas, In the sume way 8S before with-

out shooting .s bullet, is reproduced in Flg. l~. Furthermore, the 6lasticlt~ or the 

surroundIng alrapprec 1ebly influences the positIon o~ the compression lInes, a. 

Ie shown by a~ experiment in ~hich a wooden wall is pla~ed below the bore-axis nnd 

quIto near to the place whtre th3 compression cpel exists. The r~Ristdn~e that this 

wall produces, gives the result that the part of the cornpr~8s1on line cpel lyi~ 1n 

front of it toward th6 muzzle Is bent there, as is shown In Fig. lee 

nle formation of the flow pattern described above con also be ob~ained 

similarly to that . of the Mach waves by means or a reversal at the experimental con-

ditions. In the case ot the previous apparatus, the gases floW out trom the .sta-

tlonary gun muzzle. If the muzzle is now moved very rapidly against the ~tationarJ 

air, then the same flow pattern must be obt'ined. In fact, thia i8 also the case 

1f a hollow bulletl ) is usad, a~d this photographed in free fllght2t• Flg. 17 ahow. 

that one of the earller, simIlar compression patterns is formed behind the bullet. 

Bes!des the pr8vi~~ly-illustratod processes outside ot the muzzle there 

occur peculiar -c.ontraction s ud broadening phenomena of tha dtscherge 1 tselt, whiob 

will be briefly considered, although they ware, 1n fact, in Fig. 13, which represent. 

the form of the flow process at dLtterent times. ~blle the ~hl:l"ow image ot the d18-

charge 1s sharply limited in the Oa8e of a photograph without a bullet, picturel l odt 

Fig. 13 shows a strong bulging-out which 1s brought about by the out-flowlng gases. 

the density of these gases 1s so great that t heir shadow on the photographs cannot 

be distinguished from that of' the surrounding air. this bulging, which Is In41ca-

tod only yery faintly in the beginning, increases to a. rnaximnm. There ls gradual11 

fD~med in the center a contrect1on, (beginning in picture 2). which in turn increase. 

for a time and attains its maxi~um v61ue about In plcturt: 3. Later, a dark point 

is formed 1n the middle o~ this contraction (plctures 5 and 0), untl1 flnall7. at 

1) Atter prep8rI1Uo'l .of th1a Pflper, we . learned of a e1n1llar photograph. 
thet · Hyde 1n North ~arica ha" ';aken (Ordnance Pamphiet,·· Navy ·Dept.· t . 19l5)._ 

'. .. . . . 2) :. meth~d f~r th~ tr-tege.rlng 'of" the' spark ·~aa u~edh~~e ' whf~{:has" b~en 
pUblish.~d .· b:f on~ or ·us ' ln ."Schuss .und ·Klitte~, ·vol • .. 6, .' p" 400~ 19~3~ ' '. : . ..: .' .. '. 
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