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of the obstacle, and is also diverted in the sam e direction as the sm aller stream . T he conse
quence is th a t the original stream  is diverted from  its p a th  as shown, som ew hat exaggerated, 
in  fig. 3.

This effect is akin to th a t obtained from  a round-backed blade. The portion of the  cylinder 
or ball w hich does the diverting of the m ajor portion of the stream  is the  off side, aw ay from  the 
axis C (fig. 1). I f  we cut off a section of th is we have a round-backed blade, the  action of which 
on the air is represented in fig. 4. As is well know n, th is shape of blade gives a decided reac
tion in the  direction tow ards which the rounded face is pointing, even w hen the  flat side is in 
direct a lignm ent w ith the fluid stream  im pinging on the  blade. As the  flat side can in  this case 
have no effect upon the fluid, the reaction is due to  the diversion of the stream  passing along the 
rounded face, to the contour of which it conforms, the  re su ltan t stream  tak ing  a line governed 
by the angle of convergence and relative size of the two stream s into w hich the blade divide
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the original stream . The reaction can be represented by a line E  a t right angles to the  flat fac® 
(this is approxim ately correct), and we now have the clue to the behaviour of the  ball.

If we were to blow on the  ball “ off-cen tre” from  a position about axis C (fig. 1), the  reaction 
K would obviously be a t righ t angles to the pull of the supporting bar, and  the ball would be 
given a strong im pulse round  the axis. On the o ther h an d ,flo w in g  from  a point a t righ t angles 
to the supporting bar would lead to the reaction K being balanced by the  pull of the  bar. W e 
have sim ply then  to move so far tow ards axis C as will lead to a portion of reaction E  being 
/(//•balanced by the supporting bar to ensure th a t the ball will come tow ards us. F ig. 5 (in 
which a round-backed blade is shown for clearness) shows th is condition fulfilled.

Bertram G. Cooper
April 15, 1910 -----------

MAN F L IG H T
S i r s ,— In  answ er to your le tter, I  beg to sta te  th a t  I delivered a lecture lately  in the 

“ Y erein D eutscher F liitechnikie ” about the fu rth e r developm ent of aviation.
My conclusions are based on the resu lts  of th e  m easu rem en ts of the  resistance of the  air 

m ade bj^ m y deceased b ro ther and m yself, and published in  “ D er Vogelflug ” (newly published by 
m yself at E . O ldenbourg’s Yerlag, M iinchen). These m easurem ents^are exactly uniform  w ith  the 
resu lts of correctly built m odern flying m achines, w hich I  could prove by m athem atica l 
calculation. E egard ing  th is s ta tem en t, I  claim  th a t our fu rth e r discoveries, published in  the 
sam e book, are also reliable ; especially I referred to the  w onderful increase of the  resistance of 
the a ir by beating wings, in opposition of the  effect of the screw. I  proved th is  by an  experi
m en t show n in th e  lecture hall. This stated  a m ultip lication  of th e  a ir p ressure of seven 
tim es m ore th an  the general calculation otherw ise shows. B ased on th is fact, I  am  able to  
prove th a t m an  can fly w ith his own force w ithout a m otor, as only one-th ird  h.p. is required  
w hen a w ind of a t least six m etres per second or m ore is blowing. I  s ta ted  fu rth e r th a t  the  
question of equilibrium  has to be solved before it is possible to m ake experim ents, and  th a t m y 
special a tten tion  a t p resen t is occupied to construct a com bination of special form ed wings, 
w hich keep the equilibrium  in the ever changing wind.

Gustav L ilienthal
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