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At a watergate M; (F1g. 14s.-b). the water above stands at .the height hl' 

~.d below at lt2- '!he eluioa gate is pulled up so tar that water from the opening 

Be (Fig. 14b) flows out. It no friction were present, then the wat er 1n the region 

BODE would floll' f Brther undernent h t he sta tionary water GBDF'. In teot, however, 
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rrict10n exi~ts be t~een the rlowing ~6~cr end the stationary whter. As 8 consequence 

stationary water above BD 1s dragged alt)!lg by t ,le flowi ng wa t er below Bl>, and the 

r es ult is that the water-level is lowersd 80me distance from G, so that 8 piling-up 

15 seen at M. 'Ihe SIT\aller 18 the pressure-head dH'terBn08 hl-h2 , the smaller is the 

exi t velocity ot the wliter rrom t he 9pening ac. the tar1;her back toward EO 1s thi~ 

oongestion M, and conversely. AlSQ, the s t eepest slope lies toward the exit opening. 
. . 

A compression line analogous in our case is the l1ne 001 (Flg. 11), the 

wave crest ot a relative pressure maximum that originates by the l rl1p8ct ot the ' 

powder gas coming from the gun against the opposing relatively stationary out8id~ 

a1r. This plRte-shaped wave crest t~eretore' is produced by the rapid increAse ot the 

compressed outside air together with the powder gases; depending on whether this 

plate is or 18 not sharply projected in the photographic exposures, it le~! 8eea a. 

a tlat ellipse or streight line. 

Since the ga ses *ithln~ the' angle KOOl ('ig_ 11) tlow essentlally with 
• 

only longltudinal velocity. the line COl i8 approximately vertical to the bore-exie e . 

We now consider those ga8 partlcles whose tlow lines lle outside the angle 

MOOle In the oase at these, an appreciably larger transverse velooity component i. 

present thaD in the ' case o~ the particles Moving in the close vicin1ty ot the bore-

axis. This oomponent 113 independent in magnltude ot the inclination ot the flow line •• 

as well as ot the absolute value of the flo_ velmcity. The inclination ot ·the tlow 

lines. wh!ch lie in the reglon~ MAB and MAl~ (Iig. 11), ·however, is greater, 

end consequently the transverse velocity component is alaoreletively large, although 

the orbital velocity ot the gae particles th~8elv~8 i8 smaller at rlrat~ Behind the 

mlddle of the flow patter~ there ox18ta 80 rap'1d an iriorea.tt or the rio. : velocitY'-' 

1) A mea8ure for t h' si.ze ot the transverse velocl ty. c.omes from the tact 
that t he blast .ot I:l a.troJIC alr-f.low froI:ls bo~b with about ' 10 to l~ atm. ecro88. the ' 
flow fom ·is abl.e to exert no a reeiab1.e . .. , \ IA '" . )" ......... ..., .... - .... ..l- ~ . 
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