


LBSSONS OF T"G 1922 RHO?$ SOARIPG FLf GHTS. * 

By L, Prand%l,  ~ o t t i n g e n .  

1, I t  -Z :-.:attt?r of comma knowiedge t h a t  soar ing  f l i g h t  

r e w i r e s  z g l i d e r  -with s low s ink ing  spesd, i n  order  t o  ob ta in  

t h e  utmost sdvsntsge from even small v e r t i c z l  v ind  v e l o c i t i e s .  

Rsdustion of s inking  speed is z t t a i n e d  (as ide  from having a s u i t -  
3 .&b.ble xing s e c t i o n  with a high l i f t - r l r zg  r a t i o  ca / cV2)  by the  

reduct ion  of the  ming l o s d ,  snd by the  reduct ion of all resis- 

tances. The f i r s t  aethod,  which leads t o  types  of very l i g h t  con- 

s t ruct iolz ,  obtzineri no r e a l  success  i n  1922, The winning g l i d e r s  

were r e l a t i v e l y  heavy a i r c r z f t ,  % e l l  a b l e  t o  withstand res i s t ance ,  

Sinca no t  only s lo-.v s inking  speed is  r e g ~ i r e d  i n  soar ing  f l i g h t ,  

but a l s o ,  i n  ms:ly c s s e s ,  a high horf  zonta l  speed witk s t i l l  lower 

s ink ing  speed, s o  that the  g l i d e r  asy not  be d ~ i v e n  out of i ts  

t k z t ,  i n  t h e  f u t u r e ,  f a i r l y  cou-rse by s t rong  rcinds, -xe s h a l l  s e -  

heavy g l i d e r s  v i l l  take prece3.e~ce over very l i g h t  g l i d e r s ,  though 

a p a r t  from t h e i r  f r s g i l i t y ,  t h e  l s t t c r  Lre vepy good -fUe.ps.. 

The utmost reduct ion of all r e s i s t z n c e s  v i l l  tkerefore r e w i n  ad- 

oantsgeous. The Hanover g l i d e r  of 1921, designed by ?ladelung, - n i l 4  

continue t o  be  s guide i n  t h i s  r e spec t ,  as wzs i nd ics ted  i n  sever- 

a l  ins tances  i n  1922. The kind of g l i d e r  i n  which t k e  p i l o t  i s  

covered t o  his head and s t i l l  has good v i s i S i l i t y  and can sense 

the  changes i n  the  a i n d  and t h e  p o s i t i o n  of t h e  g l i d e r ,  cannot be 

e a s i l y  surpassed, 

The conspicuous f s i l ~ r e  of t h e  nen 1922 h n o v e r  type,  the  

"Greif , I '  seems t o  me only pa r t l y  due t o  ae ro4ynmica l  d e f e c t s ,  as -- 
* T r a ~ s l a t e d  from "Zei tsci i r i f  t fGr Flugtschnik und Motorluf t- 

s c h i f f a h r t  , I i  October 30, 1932, by P a r i s  Off i c e ,  National Advisory 
Committee f o r  Aeronmtics .  



f o r  ins t ance  t o  the  rough upper su r fzce  of the  undoped wing tips 

and t o  the  i n j u r y  done t o  t h e  wing by c u t t i n g  out  t h e  leading  

edge i n  the  middle t o  make room f o r  the  p i l o t ' s  head. I t  i s  

pzobably s much more s e r i o u s  n z t t e r  t h a t  the  p i l o t  s i t s  s o  far 

formard t h a t  he cannot sense the  p o s i t i o n  of h i s  g l i d e r  i n  space. 

The two men who have flown t h i s  g l i d e r  both corrobors te  t h i s  

opinion. I t  i s  s a i d  t h a t  s man csnnot s t e e r  z shi,p fron near t h e  

bow, beczuse In  looking ahesd, he can not  see  how t h e  s h i p  l i e s ,  

The f 3 r t h e r  a f t  the  helmsman is, the  b e t t e r  he can s t e e r  t h e  s h i p  

tlzrough a narrow passzge. I t  would agp  ar t h a t  t h e  same t h i n g  

holds good f o r  a soar ing  s i r c r s f t .  I t  i s  b e t t e r  f o r  the  p i l o t  

t o  be a b l e  t o  see  t h e  -2~iags. I t  i s  a l s o  i r n p o r t a ~ t  f o r  t h e  wind 

t o  whis t l e  past h i s  e a r s ,  s o  t h a t  he may form a correct es t imste  

of h i s  ve loc i ty .  Severa l  of t3.2 RhBn p i l o t s  dec lared  they aould 

t e l l   hen "tie g l i d e r  was d r i f t i ~ g  Sy t h e  f a c t  that the ear ex- 

posed t o  the  l a t e r a l  ivix~d b e c a ~ e  col,%gr. From t h i s  poin t  of 

view, i t  i s  not sdv i szb le  t o  p lace  tlie p i l o t ' s  head i n  a cut-out 

s e c t i o n  of t h e  -v~ ing ,  as 7 2 ~ 3  done i n  thet 'Greif  ," 2nd t h i s  c i rclm- 

s t m c e  may have had something t o  do with the  fac t  t h a t  t h e  

I1GreifH a l ~ ~ a j ~ s  acquired t a o  g r e a t  a speed, zlthough, a f t e r  t h e  

f i r s t  f l i g h t s ,  the  center  of g rav i ty  w a s  s h i f t e d  we l l  t o  t h e  

rear .  

2. So f a r  as s teer i l lg  i s  soncerned, we may take  it f o r  grsn t -  

ed. t h a t  t k e  v - s u ~ i  method i.s s a t i s f a c t o r y ,   hen the rudders are 

l a r g e  enough. I t  i s  z gra3-t  p i t y  t h s t  t h e  Darrnstadt g l i d e r  with 

wing c o n t r o l  7cas not resay so-oner. Perhzps, wi th  longer p r a c t i c e ,  



it  mocld hzvo, done as -well ss the  Y-fa~ovex g l ide r .  Since the  fus- 

elage was no t  q u i t e  s c  c z r e f u i l y  designed as i n  the  Hsnover I ,  

more srould have had t o  be e -qec ted  of t h e  wing control.  The idea  

of adding t h e  usual  t a i l  rudder as an a u x i l i a r y  s t e e r i n g  device,  

but capable of being he id  s t a t i o n a r y ,  l i k e  a t h r o t t l e ,  seems t o  

be s good one. I n  t h i s  -Gay t h e  dznger of t h e  r ~ i n g  s t e e r i n g  de- 

. vices  proving i n s u f f i c i e n t  i n  ar, emergency i s  e f f e c t i v e l y  met and 

the  p i l o t  has t o  d e a l  -.sith 0nl.y th ree  cont ro ls ,  as i n  normal air- 

plane f l i g h t .  So f a r  z s  I can remember, no air  craft mith more 

than t 3 r e e  cont ro ls  a c t i n g  simultaneously has ever flown success- 

f-ally.  The rnishs3 t o  the  CresSen nring-controlled g l i d e r  m3y we l l  

have been due t o  t h e  f a c t  t h a t  t h e  y i l o t  could not manage 311 four  

cont ro ls .  ?ling c o n t r ~ l  seems t o  me espec ia l ly  s u i t a l e  f o r  glid- 

e r s  on account of the  ~ o s s i b i l i t y  of u t i l i z i n g  each gus t  of wind 

almost instantaneously,  m d ,  above all, b e c z ~ s e  of t h e  method of 

tak ing  off n i thou t  e x t e r n a l  sici, whish was invented znd p rac t i ced  

by Herr Harth. * 

5. A good dsal of i n s t r u c t i v e  dz ta  has been c o l l e c t e d  con- 

cerning the  a ind  cur ren t s  on m-ountzin s ides .  The d e c l i v i t y  of a 

I s t e r ~ ~ l l y  extended h i l l ,  the r idge  of vhich l i e s  athwart t h e  vrind, 

i s  much more s u i t a b l e  f o r  soar ing  f l i g 3 t  thac a conica l  h i l l ,  f o r  
* Another reascn ivhy the  Harth-T\iiesseracl;miet g l i d e r  f e l l  s  o  

f a r  s h o r t  of the  expecta t ions ,  seems t o  have been l a r g e l y  due t o  
l s c k  of t o r s i o n a l  r i g i d i t y  of t h e  wings of the  1822 g l i d e r ,  so  
t h z t  i t  could not  be depended on t o  obey the  cont ro ls .  M r .  Harth 
is  of t h e  same opinion. I t  is muck._ t o  be r e g r e t t e d  t h a t  t h i s  de- 
f e c t  prevented the  Fsrth-lesserschmi.t t  design from being properly 
3,ppreciated. The l e s son ,  tha+, the  avings must be made s u f f i c i e n t -  
l y  rigid t o  ~ i t h s t a n d  t h e  t o r s i o n a l  stress, is  one t h a t  eve ry  
g l i d e r  constzuctor  should t ake  t o  hes r t ,  



i n  the  former case the  vind must blotr over the  h i l l ,  v h i l e  i n  the  

l a t t e r  case i t  can blow around i t  and the re fo re  does not  have so  ' 

grea t  v e r t i c a l  ve loc i ty ,  I n  a x e s t e r l y  winci, the  Easserkuppe is 

p a r t i c u l a r l y  good f o r  soar ing  f l i g h t ,  Together with t h e  "Pf erds- 

kopf," i t s  southwestern spur ,  i t  sencis up  a broad cur ren t  of sir. 

The f a c t  t h a t  Hentzen was a b l e  t o  climb t o  a keight  of 350 meters 

sbove h i s  s t a r t i n g  point  shows t o  %-hat a n  a l t i t u d e  t h e  r i s i n g  cur- 

r e n t  mzy extend, Under favorable  loc3,l condi t ions ,  t h i s  cur rent  

con+,inued t o  r i s e ,  u n t i l  stopped 5v ve teoro log ica l  causes. I t  

does no t  seem improbable that,, once we l l  above the  ~ e a k ,  3 . 

f l y i n g  with t h e  v ind  can remain f o r  q u i t e  a long per iod  i n  t h e  

ascending current .  I n  the  lower regions,  as, f o r  ins t ance ,  over 

the  f o o t - h i l l s  of the  Wajserkuppe, i t  o f t e n  b p p e n s  t h a t  t h e r e  is 

no ascendicg current .  Here t'r,e a i r  i s  mostly calm, owing t o  t h e  

s h e l t e r i n g  e f f e c t  of t h e  f o o t - h i l l s .  On the  o ther  hsnd, when 

Martens was rnsking 5is hcurls soar ing  f l i g h t  a g a i n s t  the wind, he 

found even a t  a dis tance  of s e v e r z l  ki lometers  from t h e  mountain, 

a n  ascendi rg  -air-5 si;rsng ? T O U ~ ~  t 3  S I I F ~ T ~ .  him x i t h o ~ t  l o s s  of 

a l t i t u d e ,  From t h e  mountain r idges  znd outs tanding crags t h e r e  

may a r i s e  very dissgreex'ble eddies vhich cont inue,  i n  tubular  fasm 

i n  the  d i r e c t i o n  of the  cvind. Vartens t e l l s  of one such eddy 

which v h i r l e d  him t o  t h e  r i g h t ,  i n  s p i t e  of all he could do i n  the  

way of v ing  warping and by keeping h i s  rudder hard over t o  t h e  

i e f  t. These mat ters  r equ i re  very se r ious  s tudy and experimental 

d a t a  should be  c a r e f u l l y  c o l l s c t e d  and thoroughly .iloorked out. 

Vt-en t h e  knowledge of s u i t a b l e  wind zones i s  s u f f i c i e n t l y  advanced 



long-dist3nce f l i g h t s  f r o 3  peak t o  peak i.n aountsinous regions 

would.seem t o  be well  wi th in  t h e  range of p o s s i b i l i t y  f o r  engine- 

l e s s  a i r c r a f t ,  

4. A word i n  con.clusi.on with regsrd  t o  f u t u r e  soa r ing- f l igh t  

contests .  A three--hour f l i g h t  has beex msde 3nd it  i s  only a 

ques t ion  of persons l  endurance t o  make a f l i g h t  of t h r e e  times 

t h r e e  hours. From s technic31 s tandyoint ,  t h e r e f o r e ,  t h e  &rat ion  

of s f l i g h t  is of no f u r t h e r  i n t e r e s t .  On t h e  o ther  hand, +he 

highest  & l t i t u d e  a t t a i n e d  means s t e s t  f o r  t h e  a i r c r a f t  as we l l  

as f o r  the  k e s r t  and r e i n s  of t h e  p i l o t ,  TLe a i r c r s f t  w i th  t h e  

smal les t  s inking  speed n i l 1  mutint t h e  h ighes t ,  f o r  t h e  ascending 

wind, which i s  s t ronges t  i n  the  imaediate neighborhood of the  

nountsin,  decreases I n  s t r e n g t h  as it r i s e s  above t h e  ~wmi t .  

The t s s k  of tke p i l o t  p ill t he re fo re  c o r s i s t  i n  f ind ing  t he  most 

favorable  p l sces  on tke  xo~lnta i r ,  and. then us ing  h i s  g l rde r  t o  the 

bes t  poss ib le  advzn-i;ag-?, Of couxse T J ~  can only compzre t h e  ziti- 

tudes a t t a i n e d  by d i f f e r e n t  g l i d e r s  i n  t h e  sams time. Af te r  what 

happened t h e  last d a ~ ~  of t k e  Easserkuppe c o n t e s t ,  t he re  can be no 

s e r i o u s  objec t ion  t o  a l l o v i n g  two o r  t h r e e  g l i d e r s  t o  f l y  at t h e  

same time, with t h e  condi t ion t h a t  sny contes tant  not  i n  p o s i t i o n  

x i t h i n  20 minutes, t o  r i s e  higher tzan  his r i v a l ,  should r e t i r e  

f r o a  t h e  contes t ,  U ~ d e r  these  circumstances, t h e  d i f f e r e n c e  in 

a l t i t u d e  f o r  l i k e  per iods of time vould hsve been determined, 

Another im-portznt kind of con tes t ,  and one eminently C ~ ~ C U -  

l s t e d  t o  t e s t  t h e  p i l o t ' s  z b i l i t y  and. h i s  kno-sledge of t h e  s i r  



c u r r e n t s ,  i s  long d i s t ance  f l i g h t  f r o r  one mountain t o  another.  

I n  such s con tes t ,  t h e  requi red  d is tznce  should be g r e a t e r  than 

thzit a t t a i n a b l e  by s i a p l y  g l i d i n g  from t h e  highest  s l t i t u d e  sbove 

the  mountain and t h e  goal should be l e f t  t o  the  judgment of t h e  

competitors, 

Along mith these  tvo chief events of a contes t ,  f l i g h t s  

should a l s o  be planned t o  previously determined gosls,  This Year 

(1922) auch i n t e r e s t  was 3rous& by suck f l i g h t s  2nd t h e r e  i s  no 

doubt t h a t  viien the  landing go in t s  a r e  we l l  chosen, p i l o t s  f i n d  

such con tes t s  very f a s c i n 2 t  ing. 

Besides t h e  b i g  problems s e t  f o r  t h e  purpose of p u t t i n g  tech- 

n ic ians  on t h e i r  me t t l e  and f u r t h e r i n g  the progress of a v i a t i o n ,  

we must not  f o r g e t  t o  o f f e r  a number of more e a s i l y  XOn p r i z e s  

( e s p e c i a l l y  gl iding-f l iglf i  p r i z e s  i n  t t a  sense previously used) 

in order  t o  a t x r s c t  t h e  young Ken -:;EoT xre aust hsve f o r  f u t w e  

Successes. It would be zb g r e s t  p i t y ,  if f u t u r e  sos r ing  f l i g h t  

were t o  be restrictc3.2 to a s-nsll nilmer cf l lprcfe- ,c icnals  ," fcr 

f o r  only by constant  in fus ion  of nev b looa  can it r e t 3 i n  i t s  

v i t ~ l i t y .  




