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KAY 331  GYROPLAXE (BRITISH) * 

A l l - % e t a 1  S i n g l e a s e a t  L i g h t  R o t o r  P l a n e  

The l a t e s t  Kay g y r o p l a n e  - t y p e  331 - i s  a.n a l l - m e t a l  
s i n g l e - s e a t e r  w i t h  a Pob joy  " R n  e n g i n e  ( 7 5  h p . ,  g e a r e d  
0 . 4 7 - 1 ) .  T h i s  g y r o p l a n e  h a s  a f o u r - b l a d e  p r o p e l l e r  of 
wood and a f o u r - b l a d e  r o t o r .  The p r o p e l l e r  i s  f o u r - b l a d e d  
t o  r e d u c e  n o i s e ,  and t h e  r o t o r  fo1d.s w i t h  two b l a d e s  f o r -  
ward and  two backward ( f i g s .  1, 2 and  3) . 

The c h i e f  f e a t u r e  o f  t h e  Kay d e s i g n  i s  t h e  p o s i t i v e  
c o n t r o l  of  l i f t  by v a r i a . b l e  i n c i d e n c e  of t h e  r o t o r  b l a d e s  
w h i l e  i n  f l i g h t .  T h i s  i s  done by a  v e r y  sound and  ingen -  
i o u s  r o t o r  hub a s s e m b l y ,  which  i s  s o l e l y  t h e  p a t e n t e d  
p r o p e r t y  of t h e  Kay company. 

L a t e r a l  c o n t r o l  i s  p r o v i d e d  by r o c k i n g  t h e  r o t o r  
s p i n d l e ,  b u t  a normal  r u d d e r  and  r u d d e r  b a r  w i t h  a t o e -  
a c t i o n  b r a k e  p e d a l  and Dunlop Bendix b r a k e s  a n d  Dunlop 
a i r w h e e l s  a r e  p r o v i d e d .  The f o r e  and a f t  c o n t r o l  i s  by a  
h i n g e d  t a i l  p l a n e  and  normal  e l e v a t o r s  c o n n e c t e d  t o  t h e  
s p i n d l e  wh ich  s l i d e s  t o  and  f r o  i n  t h e  d a s h b o a r d ,  and i s  
t h e  p i v o t  of t h e  s p e c t a c l e - t y p e  l a t e r a l  c o n t r o l .  

The d e s i g n  of t h e  f u s e l a g e  i s  of  s t r a i g h t  s e c t i o n s  of  
welded s t e e l  t u b e  and  conforms  t o  modern a i r c r a f t  p r a c t i c e .  
I t  h a s  a normal  t a i l  p l a n e  of d u r a l u m i n  t u b e  w i t h  a p i v o t -  
ed r e a r  s p a r  and a movable  f r o n t  s p a r  and  t h e  whole empan- 
n a g e ,  r u d d e r  and f i n ,  may b e  e a s i l y  removed f r o m  t h e  l a . s t  
f u s e l a g e  bay  by t a k i n g  o f f  t h e  f a i r i n g  at  t h e  r o o t  of t h e  
f i n  t o  g e t  a t  t h e  a n c h o r a g e .  The l e a f - s p r i n g  t a i l  s k i d  
h a s  a l i m i t e d  s w i v e l i n g  movement, 

The t a i l  p l a n e  h a s  t h e  r i b  f o r m e r s  r e v e r s e d  on t h e  
p o r t  s i d e  t o  change t h e  a i r f o i l  s e c t i o n  and n e u t r a l i z e  t h e  
p r o p e l l e r  t o r q u e  r e a c t i o n  a t  normal  s p e e d s  l i k e  t h e  o r d i -  
n a r y  a u t o g i r o .  The o l e o  l e g  i s  a ,no tbe r  p r o d u c t  of t h e  Kay 
company. I t  h a s  a t r a v e l  of s i x  i n c h e s  and i s  p a r t i c u 1 a . r -  
l y  s l i m .  

When a sys t em o f  r o t o r s  i s  d r a g g e d  f o r w a r d  i n t o  mind - - -- ------- - 
*From The Aeropla .ne,  Deceraber 2 6 ,  1934 .  
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w i t h  an a n g l e  of t i l t  o r  i n c i d e n c e ,  t h e  r o t o r  d i s k  i s  
f o r c e d  by t h e  aerodynamic  l i f t  t o  " cone"  upward s l i g h t l y ,  
a n d  t h i s  nconelt i s  d e t e r m i n e d  by t h e  c e n t r i f u g a l  f o r c e  of 
t h e  r e v o l v i n g  r o t o r  b l a d e s  and t h e  " c o n i n g v  can  be k e o t  
w i t h i n  s a f e  l i m i t s  by i n c r e a s i n g  t h e  r o t o r  r e v o l u t i o n s  by 
v a r y i n g  t h e  i n c i d e n c e  of t h e  r o t o r  b l a d e s .  U n h a p p i l y ,  
t h i s  i n  t h e  p a s t  ha.d t o  b e  a d j u s t e d  on t h e  ground i n  t h e  
same way t h a t  t h e  u s u a l  v a , r i a . b l e - p i t c h  p r o p e l l e r  of s m a l l  
s i z e s  i s  a l t e r e d .  T h i s  was n e c e s s a r y  f o r  d i f f e r e n t  l o a d s .  

Then, a , f t e r  t h e  s t a g e  t o  which a g y r o p l a n e  had t o  be 
t a x i e d  a b o u t  t h e  a i r p o r t  t o  s p i n  t h e  r o t o r  gave  p l a c e  t o  
t h e  t ime  when an e x t r a  f o q ~ r  i n c h e s  of t r a v e l  on t h e  e l e v a -  
t o r s  d e f l e c t e d  t h e  s l i p s t r e a m  upma.rd t o  s g i n  t h e  r o t o r ,  
t h e  l a t e s t  sys t em u s e d  d i r e c t  d r i v e  f r o m  t h e  e n g i n e .  T h i s  
i n t r o d u c e d  i t s  own p r o b l e m s .  F i r s t ,  t o r q u e  r e a c t i o n  - t h i s  
m a t t e r e d  n o t  a t  a l l  w h i l e  t h e  we igh t  of t h e  s t a t i o n a r y  gy- 
r o p l a n e  r e s t e d  on t h e  g r o u n s ,  b u t  when t h e  r o t o r  r e a c h e d  
norma.1 r e v o l u t i o n s  t h e  p a r t i a l l y  a i r - b o r n e  g y r o p l a n e  l o s t  
s t a b i l i t y  and produced  o t h e r  compl&ca . t i ons .  Tha t  t h e  r o -  
t o r  s p i n d l e  s h o u l d  be l o c k e d  and r i g i d  w h i l e  s t a r t i n g  u p  
o r  t a x y i n g  was e s s e n t i a . 1 ,  and t h e  p o s i t i v e  i n c i d e n c e  of 
t h e  b l a d e s  made t h e  a v o i d a n c e  of any  a p p r e c i a b l e  a n g l e  of 
backwa.rd t i l t  impor t a , a t .  As a p r e c a u t i o n  t h e  l o c k i n g  de- 
v i c e  wa.s on t h e  da.shboard a n d  g a v e  a s l i g h t  f o r w a r d  t i l t  
t o  t h e  r o t o r  mast when l o c k e d ,  a.nd t h e  g y r o p l a n e  was f a c e d  
a l i t t l e  o u t  of  wind. The c l u t c h  be tween  t h e  e n g i n e  and 
t h e  r o t o r  d r i v e  was d i s c o n n e c t e d  a t  a l l  t i m e s  e x c e p t  when 
a c t u a l l y  s t a r t i n g  u p .  

The Kay g y r o p l a n e t s  main f e a t u r e ,  which i s  t h e  con- 
t r o l  o v e r  e i g h t  d e g r e e s  of t h e  r o t o r  b l a d e  i n c i d e n c e  w h i l e  
i n  t h e  a i r ,  e n t i r e l y  overcomes a l l  t h e s e  d i f f i c u l t i e s .  

I n  t h e  f i r s t  p l a c e ,  when s t a r t i n g  u p ,  a s l i g h t  nega-  
t i v e  i n c i d e n c e  i s  p u t  on t h e  r o t o r  b l a d e s  which p r e v e n t s  
t h e  g y r o p l a n e  from becoming a i r - b o r n e ,  and  t h e r e  i s  a n  ex- 
t r a  n e g a t i v e  p o s i t i o n  f o r  u s e  i n  h i g h  winds which  makes 
t h e  g y r o p l a n e  c l i n g  t o  t h e  ground l i k e  a l i m p e t ,  

The s m a l l  i n c i d e n c e ,  e i t h e r  n e u t r a l  o r  two d e g r e e s  
n e g a t i v e ,  a l l o w s  t h e  r o t o r  t o  b e  motored  up t o  400 r , p . m . ,  
which i s  t h e  t a k i n g - o f f  r . p .m . ,  w i t h  a n  e x p e n d i t u r e  of on- 
l y  20 h p .  f rom t h e  P o b j o y  e n g i n e ,  mnich m i l l  r e a c h  2 ,800  
r . p .m ,  a t  f u l l  t h r o t t l e  w h i l e  t u r n i n g  i t s  own f o u r - b l a d e  
t r a c t o r  p r o p e l l e r  and  t h e  r o t o r  ( i n  t h e  l o v - d r a g  p o s i t i o n )  
t h r o u r h  t h e  7 t o  1 r e d u c t i o n .  
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. , 

A t  t h e  moment of t a k e - o f f ,  which  c a n ' b n n  should  be  
s made w i t h  t h e  b r a k e s  f u l l  on ,  a l e v e r  on t h e  r i g h t  of t h e  

c o c k p i t  i s  p u l l e d  b a c k ,  which d o e s  t h r e e  t h i n g s .  F i r s t  i t  
t r i p s  t h e  c l u t c h  g e a r  on b o t h  t h e  'dog c l u t c h  a n d  . t h e  cone 
c l u t c h ,  and  t h e n  i t  p u t s  t h e  r o t o r ,  s p i n n i n g  a t  400 r . p . m . ,  
i n t o  i t s  p o s i t i v e  i n c i d e n c e  p o s i t i o n  f o r  normal  f l i g h t .  
Meanwhile t h e  Pob joy  h a s  t r a n s f e r r e d  i t s  o t h e r  2 5  h p .  t o  
t h e  t r a c t o r  p r o p e l l e r ,  and  by t h e  t i m e  t h e  r o t o r  h a s  s lowed 
t b  220-250 r .p .m. ,  wh ich  i s  normal  s p e e d  i n  f l i g h t ,  and i n  
s o  d o i n g  l i f t e d  t h e  g y r o p l a n e  a n y v h e r e  f rom 1 0  t o  20 f t ,  
v e r t i c a l l y  t h e  t r a c t o r  p r o p e l l e r  v i l l  have  g i v e n  t h e  gyro-  
p l a n e  P u l l  f l y i n g  s p e e d .  . ' 

I n  l e v e l  f l i g h t  t h e  p o s i t i v e  i n c i d e n c e  of t h e  r o t o r  
b l a d e s  ca.n b e  r e d u c e d  as  t h e  a i r  s p e e d  r i s e s  t o  i n c r e a s e  
t h e  r o t o r  r .p .m,  and t h e  consequen t  c e n t r i f u g a l  f o r c e ,  and 
t h e r e f o r e  d e c r e a s e  t h e  l i c o n i n g l i  e f f e c t  on t h e  r o t o r  d i s k .  
The f u s e l a g e  i s  n o t  i c e a b l y  n e a r l y  h o r i z o n t a l  a n d  a.lmost 
p a r a l l e l  t o  t h e  ground '  when a t  r e s t .  The wide r a n g e  of 
b l a d e  i n c i d e n c e  makes a t a i l -down  p o s i t i o n  of t h e  f u s e l a g e  
u n n e c e s s a r y .  Th i s  h o r i z o n t a l  p o s i t i o n  i s  an  a d v a n t a g e  
when t h e  t r a c t o r  p r o p e l l e r  i s  p u l l i n g  t h e  g y r o p l a n e  away 
d u r i n g  and a f t e r  i t s  v e r t i c a l  hop .  F o r e  and a f t e r  r o t o r  
t i l t  i s  n o t  u s e d  e x c e p t  i n  a v e r y  s m a l l  d e g r e e ,  and  t h i s  
movement i s  i n t e r c o n n e c t e d  w i t h  t h e  l a t e r a l  movement of 
t h e  c o n t r o l  ltweapon" ( i t  i s  n o t  a wheel  o r  a column o r  a 
l e v e r )  t o  overcoqE t h e  g y r o s c o p i c  and  t u r n i n g  r a d i u s  e f -  
f e c t s .  

L a t e r a l  c o n t r o l  d i r e c t  on t h e  s w i n g i n g  s t i c k  , i n t r o -  
d u c e s  i t s  own p r o b l e m s ,  and  when t h e  r o t , o r  w a s ,  s a y ,  t i l t - '  
ed t o  t h e  l e f t  t h e  n o s e  would b e  d e p r e s s e d  by g y r o s c o p i c  
a c t i o n ,  and  when t o  t h e  r i g h t  t h e  n o s e  would. r i s e  s t r o n g l y .  
Then t h e  f a c t  t h a t  one b l a d e  w a s  coming f o r w a r d  and  g i v i n g  
c o n s i d e r a b l e  l i f t ,  and t h e  o t h e r  w a s  r e t i r i n g  and  g i v i n g  
v e r y  l i t t l e ,  would b e  a l t e r e d  i n  r a t i o  on a t u r n  by t h e  
l e s s  d i s t a n c e  t r a v e l l e d  by t h e  b l a d e  which  was i n s i d e  on 
t h e  t u r n .  I n  t h e  c o n s t r u c t i o n  of t h e  Kay hub h a s  been  i n -  
co rpo ra . t ed  a d i r e c t  method of e f f e c t i n g  v a r y i n g  r a t i o s  of 
p o s i t i v e  o r  n e g a t i v e  f o r e  and a f t  b i a s  ( o r  t i l t )  w i t h  d i f -  
f e r e n t  d e g r e e s  of l a t e r a l  r o t o r  t i l t  p o r t  o r  s t a r b o a r d ,  so  
t h a t  a l l  t h e s e  e f f e c t s  a r e  compounded and  c o r r e c t e d .  Th i s  
i s  d o n e  by t h e  i n g e n i o u s  Z-shape r o c k e r  s p i n d l e ,  which  i s  
t h e  f o r e  and  a f t  g imba l  mount ing of t h e  r o t o r  mast  b e a r i n g .  

The f o r e  and a f t  t r i m  i s  s e t  i n  f l i g h t  by a t r i m x i n g  
wheel o r  by t h e  push-and.-pul l  coc lxpi t  lfweaponli  movement on 
t h e  e l e v a t o r s .  T h i s  a n d  t h e  normal  r u d d e r  do away w i t h  
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t1a.e e t  i f f  e n i n g - u p  a t  s p e e d ,  which  i s  a n o t i c e a b l e  f e a t u r e  
of  t h e  d i r e c t  c o n t r o l  f o r e  and a f t  t i l t  a r r a n g e m e n t .  A t  
a n y a t i m e . t h e  g y r o p l a n e ' c a n  be  f l o w n ,  t a k e n  o f f  o r  l a n d e d ,  
as  a normal  f i xed -wing  a i r p l a n e .  The c o n t r o l s  of t h e  Kay 
g y s o p l a n e  work i n  a norma,l way i f  Q s e d  i n  a normal  way, 
and  t h i s  i s  a  b i g  p o i n t  f o r  o r d i n a r y  B i l o t s ,  who need  h a v e  
no e x p e n s i v e  i n s t ~ u c t Z o n a 1  converci ion c o u r s e .  

. . 
A r e f e r e n c e  h a s  been  made t o  " w i n d o w - s i l l  l a n d i n g s "  

a t  s i g h t  o f  any  r e c e n t  r o t a t i n g  wing deve lopmen t ,  b u t  t h e  
s q l c c e s s  of t h e  slow l a n d i n g  a t t e m g t s  h a s  gone f a r  enough 
f o r  t h e  p r e s e n t  w i t h  t h i s  t y p e ,  and t h e  e x p e r i m e n t s  l a t e l y  
h a v e  been  d i r e c t e d  t o  s e t t i n g  a s t a r t l i n g  t a k e - o f f ,  T h i s  
i s  t h e  r e a l  s t e p - a h e a d  of t h e  Kay d e s i g n ,  a l t h o u g h  i t  must 
n o t  b e  i g n o r e d  t h a t  t h e  r o t o r  m i t h  i n c i d e n c e  c o n t r o l ,  i f  
combined w i t &  a v a r i a b l e - p i t c h  p r o p e l l e r  and a r e a l l y  

. s t r e a m l i n e d  f u s e l a g e ,  s h o u l d  r - e s u l t  i n  s p e e d s  as h i g h ,  i f  
n o t  d e f i a i t e l y  h i g h e r ,  t h a n  t h a t  r e a c h e d  by t h e  normal  
f  ixed-wiag  a i r p l a n e  of  tshe same ho r sepower  and  a l l - u p  
w e i g h t .  fgorlr i s  b e i n g  done  by the '  Kay Company on a new 
V.P. . p r o p e l l e r  u s i n g  ' t h e  same p r i n c i p l e  as t h a t  u s e d  a t  
t h e  r o t o r - k l a d e  r o o t s ,  and  t h e  e x p e r i m e n t  l o o k s  v e r y  prom- 
i s i n g .  

Severa.1 q u e r i e s  a r i s e  a b o u t  t h e  e f f e c t i v e n e s s  and 
l i f e  of i b e t a i l  p a r t s .  A l l  t h e s e  a r e ' a n s w e r e d  s a t i s f a c t o r -  
i l y .  E x p e r i e n c e  wi tK  r e v e r s i b l e  p r o p e l l e r s  i n  t h e  w a t e r  
shows t h a t  t h e  t e n d e n c y  of t h e  b l a d e  u n d e r  l o a d  i s - t o  c l i m b  
s t r o n g l y  i n t o  t h e  maximum i n c i d e n c e  a n g l e .  T h i s  e f f e c t ,  
a t  t h e  s m a l l  a n g l e s  u s e d  i n  t h e  Kay r o t o r ,  i s  a l m o s t  neg- 
l i g i b l e ,  and  t h e  2-shape c r a n k  i n  n e e d l e  b e a r i n g s  which 
r o t a t e s  t h e  b l a d e  r o o t  k n u c k l e s  p r o v i d e s  an i r r e v e r s i b l e  
movement. ' I t s  a c u t a t i o n  i s  by t h e  l a t e s t  Bowdenex f l e x -  

. i b l e  d r i v e  t o  bobb ins  u n d e r  t h e  r o t o r  hub  a s s e m b l y .  L a t -  
e r a l  c o n t r o l  i s  o b t a i n e d  by s p e c t a , c l e s  which a r e  l i n k e d  t o  
t h e c r a ~ k e d  s p i n d l e  which  r o c k s  t h e  hub  a s sembly  by d i r e c t  
push -and-pu l l  r o d  t h r o u g h  a  1 2  t o  1 r e d u c t i o n ,  a n d  i s  j u s t  
r e v e r s i b l e  enough t o  g i v e  " f e e l H .  So l i t t l e  power i s  nec-  
e s s a r y  t o  o p e r a t e  a l l  t h e  c o n t r o l s  t h a t  v e r y  l i g h t  g e a r  
may-be  u s e d .  An a u t o m a t i c  throw-out  i s  a r r a n g e d  i n s i d e  
t h e  i n t e r n a l l y  t o o t h e d  r i n g  on t h e  hub t a r o u g h  which t h e  
d r i v e  i s  t r a n s m i t t e d .  
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Tyne .- S i n g l e - s e a t  l i g h t  g y r o p l a n e .  

R o t o r  .- Four p a r a l l e l - s i d e d  b l a d e s  of sriaged s t e e l  
tix'be and . du ra lumin  f o r m e r  r i b s  w i t h  plywood a,nd f a b r i c  
c o v e r i n g .  R o t o r  r u n s  at. 400 r . p  . m .  a r t  moment of  t a k e - o f f  
a n d  220 t o  250 r .p .m,  i n  f l i g h t  and  s p e c i a l  s t i f f e n e d  and 
s t r e n g t h e n e d  c o n s t r u . c t i o n  u s e d .  B i b  f o r m e r s  a . re  anchored  
t o  t u b u l a r  sp.ar w i t h  .holl.ow r i v e t s .  .;Pood t i p  b u i l t  up  
a n d  p o s t  f i t t e d  i n  e x t r e m i t y  of b l a d e  s p a r  t o  t a k e  dynam- 
i c  b a l a n c e  a d j u s t m e n t .  Aluminum f a i r i n g  f i t t e d  t o  roo t ,  
end of b l a d e  and e x t e n d s  t'o hub k n u c k l e .  The r o t o r  r o -  
t a t e s  , - a t  t c l o c k w i s e  d i r e c t i o n  s e e n  f rom below.  I t  i s  
d r i v e n  by a n  e x t e n s i o n  of t h e  c r a n k s h a f t  t h r o u g h  t h e  r e a r  
e n g i n e  c o v e r ,  t o  a dog c l u t c h  and by a s h o r t  s h a f t  t o  a 
f r i c t i o n  cone  c l u t c h  m i  t h  c a s t  e l e k t r o n  e x t e r n a l  p o r t i o n  
a n d  t h e n c e  by a b e v e l  box  t o  t h e  v e r t i c a l  d r j v e  s h a f t .  
T h i s  d r i v e s  t h e  r o t o r  t h r o u g h  a seven- to -one  r e d u c t i o n  by 
a,n i n t e r n a l l y  t o o t h e d  a n n u l a r  p i n i o n  i n c o r p o r a t i n g  a 
throw-out  mechanism which d i s c o n n e c t s  t h e  r o t o r  i f  t h i s  
o v e r r u n s  t h e  e n g i n e  d r i v e .  The two c l u t c h e s  a r e  i n t e r -  
c o n n e c t e d  and  a r e  c o n t r o l l e d  by one l e v e r  i n  t h e  c o c k p i t .  
The h u b ,  which  i s  made t o  t h e  Kay d-es ign  by Barr and 
S t r o u d  L t d . ,  i s  l u b r i c a t e d  by  g r e a s e  gun t o  t h e  n i p p l e s  
p r o v i d e d .  F o r  f o l d i n g  t h e  r o t o r  t h e  two p i n s  t h r o u g h  t h e  
shock  a b s o r b e r s  a r e  r enoved .  

T U G S . -  Of s t r a i g h t  l e n g t h s  of s t e e l  t u b e  welded 
a t  a l l  j o i n t s .  Only one b u l k h e a d ,  which  i s  e n g i n e  mount- 
i n g  and a n c h o r a g e  f o r  o l e o  l e g s  and f r o n t  members of ca-  
bane  s u p e r s t r u c t u r e .  

T a i l  u n i t  .- Bormal a i r p l a n e  d -e s ign .  T a i l  p l a n e  w i t h  
movable f r o n t  s p a r  and  t a i l  t r i m n i n g  gea,r .  R e a r  s p a r  
h i n g e d .  T a i l  pla,ne and e l e v a t o r s  of d u r a l u m i n  t u b e  and  
r u d d e r  of d u r a l u m i n  t u b e  and p r e s s e d  r i b s .  

L a . n d i x  Eear  . -  D i v i d e d  t y p e .  Long o l e o  l e g s  of Kay 
d e s i g n  w i t h  t r a v e l  i n  compres s ion  of  s i x  i n c h e s .  Dunlop 
Bendix b r a k e s  t o e - p e d a l  o p e r a t e d  a n d  Dunlog a , i rmhee l  s  . 
L e a f - s p r i n g  t a i l  s k i d .  

P o w e r p l a n t .  ---- -- - One Pob joy  "R1! ? - c y l i n d e r  r a d i a l  engine. 
g i v i n g  7 5  b . h p .  a t  3,OCO r , p . m .  ( g e a r e d  0.4'7 t o  1 ) .  F u e l  
a n d  o i l  t a n k s  i n  f u s e l a g e ,  



N . A .  C . A . .  A i r c r a f t  C i r c u l a r  No. 198  
. . .  . . 

&ccommodation.- S i n g l e  open c o c k p i t .  

C o n t r o l s , -  See  f i g u r e  4. 

Dimens ions . -  D i a m e t e r  of r o t o r  22 f t ;  Chord of 
b l a d e s  1 0  i n ,  Span of t a , i l  pla.ne 7  f t .  6 i n ,  O v e r - a l l  
l e n g t h  1 7  f t .  11 i n .  O v e r - a l l  h e i g h t  7 f t .  8 i n .  Chord 
of  t a i l  p l a n e  w i t h  e l e v a t o r s  3 f t .  2 . 3  i n .  O v e r - a l l  
m i d t h  1 5  f t .  9 i n .  

A r e a s . -  Ro to r  b l a d e s  ( t o t a l )  32.4 s q . f t .  T a i l  p1a.ne 
wj-th e l e v a t o r s  15 .6  s q . f t .  F i n s  ( u p p e r  and l o w e r )  4.7 s a .  
f t .  Rudder 4 .73  s q . f t .  

Weights..- Empty 624  l b .  Loaded 850 1%. - 
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N Figure 4,- 
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Figwe 2e-View s f  the Kay gyroplaae and its inventor, 
(75 hp. Pobjoy engine.) 

Figure 3.-!Che rotor-hub and pylon of the P$;y gy3aop%@b;ars3 




