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A B S T R A C T

T L o

T he g u id a n c e  v a lu e  o f  h e l ip o r t  l ig h t in g  s y s te m  c o rh p o n e n ts  w as  
t e s t e d  u n d e r  V FR  c o n d it io n s  in  a  jo in t  F A A /U . S. A rm y  e f f o r t .  T he 
o v e r a l l  s y s t e m  in c lu d e d  l ig h t in g  to  id e n t ify  a n d  lo c a te  th e  h e l ip o r t  
a n d  s u p p o r t  th e  a p p i 'o a c h  an d  la n d in g  o f h e l i c o p te r s .

F o r t y - s i x  c iv i l  a n d  m i l i t a r y  p i lo ts  f le w  on 11 n ig h ts  a t  T ip to n  
A rm y  A ir f ie ld ,  F o r t  M e a d e , M a ry la n d ,  p ro d u c in g  th e  fo llo w in g  
c o n c lu s io n s :  T h e  h e l ip o r t  b e a c o n , f la s h in g  g r e e n - y e l lo w - w h i te ,  h a d
a d e q u a te  r a n g e  a n d  d i s t i n c t iv e n e s s  b u t c o u ld  be im p r o v e d  by  a  c h a n g e  
in  f l a s h  r a t e ;  th e  y e llo w  p a d  p e r i m e t e r  l ig h t in g  m e t  a l l  r e q u i r e m e n t s ;  
th e  w h ite  a p p r o a c h  d i r e c t io n  a n d  y e llo w  la n d in g  d i r e c t io n  l ig h t in g  
c o m p o n e n ts  w e r e  s a t i s f a c t o r y ;  bo,th p a d  s u r f a c e  f lo o d l ig h tin g  an d  p a d  
in s e t  l ig h ts  w e r e  u s e d  s a t i s f a c t o r i l y ,  a n d  a l l  p i lo ts  w ho w e r e  sh o w n  th e  
p a in te d  m a l t e s e  c r o s s  m a r k in g  r a t e d  i t  a s  a n  a id  a t  n ig h t; th e  l ig h te d  
w in d  s o c k  p r o v id e d  a d e q u a te  w in d  d i r e c t io n  in f o r m a t io n  if  o v e r f lo w n  
f i r s t ,  b u t n e i th e r  th e  l ig h te d  w in d  s o c k  n o r  th e  l ig h te d  w in d  te e  t e s t e d  
w e re  a d e q u a te  to  p r o y id e  th is  in f o r m a t io n  to  a  p i lo t  on th e  a p p r o a c h  
p a th  a t  o n e - h a l f  m i le  f r o m  th e  p a d .

A m in im u m  V FR  h e l ip o r t  l ig h t in g  s y s t e m  is  r e c o m m e n d e d  to  
in c lu d e  th e  b e a c o n  fo r  lo c a t io n  in f o r m a t io n ,  th e  p e r i m e t e r  l ig h ts  a n d  
p a in te d  m a r k in g  fo r  p a d  id e n t i f i c a t io n ,  a n d  th e  lighte*d w in d  s o c k  to  
p r o v id e  w in d  in f o r m a t io n .  O th e r  con rip o n en ts  a r e  r e c o m m e n d e d  fo r  
i n s t a l l a t io n  w h en  r e q u i r e d  by  s p e c ia l  c o n d i t io n s .
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P u r p o s e

T he p u r p o s e  o f th is  p r o j e c t  w a s  to  e v a lu a te  th e  e f f e c t iv e n e s s  o f a  
n u m b e r  o f l ig h t in g  s y s t e m s  d e v e lo p e d  to  p r o v id e  la n d in g  g u id a n c e  f o r  
m i l i t a r y  a n d  c iv i l  r o t o r c r a f t  o p e r a t in g  in  V FR  c o n d it io n s  a t  n ig h t .  * 
S p e c if ic  s y s t e m s  w e r e  d e s ig n e d  to  id e n t ify  th e  h e l ip o r t  a n d  in d iv id u a l  
h e l ip a d s ,  to  p r o v id e  w in d  d i r e c t io n  in f o r m a t io n ,  an d  to  p r o v id e  g u id a n c e  
d u r in g  th e  a p p r o a c h  a n d  la n d in g  p h a s e .  T h e  u l t im a te  o b je c t iv e  o f  th is  
e f f o r t  i s  to  e v o lv e  a  s t a n d a r d  V F R  h e l ip o r t  l ig h t in g  s y s te m .

B a c k g ro u n d

A e r o d r o m e  M a n u a l, P a r t  10, p u b li s h e d  by th e  I n te r n a t io n a l  
C iv i l  A v ia t io n  O r g a n iz a t io n  (IC A O ), in  1957, s t a t e d  g e n e r a l  r e q u i r e 
m e n ts  f o r  th e  m a r k in g  of h e l i c o p te r  la n d in g  a r e a  b o u n d a r ie s  an d  
o b s t r u c t io n s .  In  1959 th e  F A A  p u b l is h e d  a  H e l ip o r t  D e s ig n  G u id e  w ith  
r e c o m m e n d a t io n s  f o r  h e l ip o r t  l ig h t in g .  Y e llo w  p e r i m e t e r  l ig h ts  25 
f e e t  a p a r t ,  f lo o d l ig h tin g  o f th e  la n d in g  a r e a ,  a n d  an  id e n t i f i c a t io n  b e a c o n  
w e r e  s u g g e s te d .  In  1961 th e  F A A  in i t i a te d  r e s e a r c h  w ith  a  r e v ie w  of 
v is u a l  g u id a n c e  s y s t e m s  in  u s e  a t  h e l i p o r t s .  L a b o r a to r y  s tu d ie s  an d  
f ie ld  t e s t s  w e r e  c o n d u c te d  to  in d ic a te  th e  g u id a n c e  v a lu e s  o f s e v e r a l  
s im p le  l ig h t in g  p a t t e r n s  f o r  h e l ip o r t s  ( s e e  R e f e r e n c e  1).

In  a  1964 F A A  r e p o r t  ( s e e  R e f e r e n c e  2), b a s e d  on  f l ig h t  t e s t s  a t  
F o r t  B e lv o ir ,  V irg in ia ,  th e  fo llo w in g  l ig h t in g  e le m e n ts  w e r e  e v a lu a te d  
a s  s u i ta b le  f o r  h e l ip o r t s :  (1) y e llo w  p e r i m e t e r  l ig h ts  n o t o v e r  40 f e e t  
a p a r t ;  (2) f lo o d l ig h tin g  o f th e  to u c h d o w n  z o n e ; a n d  (3) a  b u l l 's - e y e  p a t t e r n  
r a t h e r  th a n  th e  c o m m o n  t r i a n g l e  a n d  H. A n o th e r  e d i t io n  o f th e  H e l i 
p o r t  D e s ig n  G u id e  w a s  a l s o  p u b l i s h e d  in  1964, e s s e n t i a l l y  r e s t a t i n g  th e  
l ig h t in g  r e c o r n m e n d a t io n s  in  th e  o r ig in a l  1959  e d i t io n .

T he N o v e m b e r  13, 1964 , m in u te s  of th e  IC A O -V isu a l A id s  P a n e l  
s t a t e d  th a t  th e  p a d  p e r i m e t e r  l ig h ts  s h o u ld  be y e llo w . T en  to  f i f ty - f o o t  
s p a c in g  a n d  a  m in irn u m  o f f iv e  l ig h ts  p e r  s id e  w e r e  a l s o  r e c o m m e n d e d .  
R e q u i r e m e n ts  f o r  f lo o d lig h tin g  o f th e  p a d  w e r e  c o n s id e r e d  s u b je c t  to  
d e b a te ,  w h ile  s o m e  f o r m  of f lu s h  l ig h t in g  f ix t u r e s  w as  th o u g h t to  be o f 
p o s s ib le  v a lu e .  T he  n e e d  f o r  a p p r o a c h  l ig h t in g  in  V FR  c o n d it io n s  a n d  
th e  p o s s i b le  u t i l i t y  o f a im in g  p o in t  a n d  v i s u a l  a p p r o a c h  s lo p e  in d i c a to r

* F o r  c iv i l  h e l i c o p te r s  t h e r e  is  no m in im u m  v i s ib i l i t y  f o r  V F R . T he 
U. S. A rm y  b a r s  V F R  w ith  l e s s  th a n  o n e - h a l f  m i le  a n d  300 f e e t ,  a n d  
g e n e r a l ly  th e  m i l i t a r y  s e r v i c e s  do n o t f ly  V FR  in  w e a th e r  p ro v id in g  
l e s s  th a n  1 - m i le  v i s ib i l i ty .



FA A  an d  C o rp s  o f  E n g in e e r s  p e r s o n n e l  m e t  o n  M a rc h  2 , 1965 , to  
c o o r d in a te  FA A  an d  U. S. A rm y  p r o g r a m s  fo r  d e v e lo p in g , t e s t in g ,  an d  
e v a lu a t in g  h e l ip o r t  l ig h t in g  s y s t e m s .  T h e  C o rp s  o f  E n g in e e r s  p e r s o n n e l  
s ta t e d  th a t  th e y  h ad  r e c e iv e d  u r g e n t  r e q u e s t s  to  e x p e d i te  h e l ip o r t  l ig h t in g  
a n d  w is h e d  to  p r o c e e d  iv ith  d e v e lo p m e n t  o f  l ig h t in g  to  m e e t  U. S. A rm y  
r e q u i r e m e n t s .  It w a s  a g r e e d  th a t  th e  u r g e n t  m i l i t a r y  r e q u i r e m e n t s  w o u ld  
b e  s e t  d o w n  in  w r i t in g  an d  a  p la n  fo r  jo in t  e f f o r t  in  th e  d e v e lo p m e n t  o f  
s ta n d a r d s  an d  e q u ip m e n t w o u ld  b e  fo r th c o m in g .

A s a  p r e l i m i n a r y  e f f o r t ,  a  s e r i e s  o f  l ig h t in g  t e s t s  w a s  c o n d u c te d  a t  
C in c in n a t i 's  L u n k e n  A ir p o r t .  V a r io u s  c o n f ig u r a t io n s  w e r e  p h o to g ra p h e d  
to  d e p ic t  d i f f e r e n t  p ad  s i z e s ,  l ig h t  s p a c in g ,  an d  p a t t e r n  g e o m e t r i e s  f r o m  
s e v e r a l  a p p r o a c h  a n g le s .  S p a c in g  a p p r o a c h  l ig h t  b a r s  25 fe e t  a p a r t  a lo n g  
th e  a p p r o a c h  p a th  w a s  ju d g e d  to  b e  b e t t e r  th a n  th e  a l t e r n a t iv e s  t e s t e d ,  50 
an d  75 f e e t ,  b e c a u s e  th e  lo n g e r  s p a c in g s  w e r e  c o n fu s e d  w ith  s t r e e t  l ig h ts .  
D u r in g  th i s  p e r io d ,  a d d i t io n a l  s tu d ie s  w e r e  c o n d u c te d  by th e  FA A  an d  
C o rp s  o f  E n g in e e r s  a t  F o r t  R u c k e r ,  A la b a m a , an d  F o r t  W o l te r s ,  T e x a s ,  
to  s e l e c t  a  d a y t im e  h e l ip o r t  m a r k in g  p a t t e r n  ( s e e  R e f e r e n c e  3).

W ith  th e  L u n k e n  A i r p o r t  t e s t  r e s u l t s  in  h a n d , a  p r e l i m i n a r y  s e r i e s  o f  
f ie ld  l ig h t in g  t e s t s  w a s  c o n d u c te d  a t  F o r t  M e a d e  (T ip to n  A rm y  A ir f ie ld ) ,  
M a ry la n d ,  l a te  in  1966 . A h e l ip o r t  id e n t i f i c a t io n  b e a c o n  w as  in s t a l l e d ,  an d  
t e m p o r a r y  l ig h t in g  f ix t u r e s  w e r e  s p ik e d  in to  th e  g r a s s  o f f  th e  e n d  o f  th e  
f ix e d -w in g  ru n w a y  to  p r o v id e  a  s im u la te d  h e l ip a d  w ith  a  y e l lo w - l ig h te d  
p e r i m e t e r ,  e i t h e r  50 o r  150 f e e t  s q u a r e ,  an d  to  p r o v id e  t r i p l e - l i g h t  b a r s  
o f  l e a d - i n  l ig h ts  f o r  a p p r o a c h  g u id a n c e . F o r  2 w e e k s ,  f l ig h ts  in to  th e  
g r a s s  h e l ip a d  w e r e  m a d e  b y  p i lo t s ,  m o s t  o f  w h o m  w e r e  v e t e r a n s  o f  V ie t 
N a m  an d  a c c u s to m e d  to  f ly in g  w ith  a  m in im u m  o f  l ig h ts  a s  g u id a n c e  a id s .  
F r o m  th e  1966 t e s t s  i t  w a s  c o n c lu d e d  th a t  f iv e  l ig h ts  p e r  s id e  w e r e  s u f f i 
c ie n t  to  d e f in e  th e  h e l ip a d  p e r i m e t e r .  T h e  l e a d - i n  l i g h t s ,  o f  a  c o lo r  d i f 
f e r e n t  f r o m  th a t  o f  th e  p e r i m e t e r  l i g h t s ,  a p p e a r e d  to  b e  o f  s o m e  v a lu e  
a l th o u g h  th e  100-w a tt  la m p s  u s e d  w e r e  found  to  b e  to o  b r ig h t  o n  e v e n  th e  
m in im u m  o f t h r e e  s t a n d a r d  b r ig h tn e s s  s t e p s .  A d d it io n a l  g u id a n c e  a id s  
w e r e  c a l le d  fo r  by  th e  p i lo ts  to  a s s i s t  in  d e p th  p e r c e p t io n  an d  to  g iv e  
in d ic a t io n  o f  th e  h o r iz o n ta l  p la n e  in  th e  f in a l  to u c h d o w n  m a n e u v e r .

A q u e s t io n n a i r e  w a s  p r e p a r e d  to  o b ta in  p i lo t  o p in io n  o n  th e  u t i l i t y  o f  
th e  e x p e r i m e n t a l  F o r t  M e a d e  h e l ip o r t  b e a c o n . V o lu n ta ry  re s p o n s .e s  w e r e ,  
h o w e v e r ,  in s u f f ic i e n t  to  s u p p o r t  an y  c o n c lu s io n s .  T h e r e f o r e ,  i t  w a s  
d e c id e d  to  q u e s t io n  th e  p i lo ts  in  l a t e r  f l ig h t  t e s t s  o n  b o th  th e  b e a c o n  an d  
o th e r  e l e m e n t s .

s y s t e m s  w e r e  to p ic s  o f  d e b a te .  " T h e  P a n e l  a g r e e d  th a t  a l th o u g h  i t  w a s
u n a b le  to  p r o p o s e  s p e c i f i c a t io n s  o n  h e l i c o p te r  l ig h t in g  o r  m a rk in g .  . .
th a t  f u r th e r  s tu d y  o f th e  s u b je c t  w o u ld  b e  w o r th w h ile  an d  f r u i t fu l .  "
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In  p r e p a r a t i o n  f o r  th e  f in a l  t e s t  s e r i e s ,  d i s c u s s io n s  o f th e  
o p e r a t io n a l  r e q u i r e m e n t s  f o r  h e l ip a d  V F R  l ig h t in g  w e re  h e ld .  S ix  
r e q u i r e m e n t s  w e r e  id e n t i f ie d :  ( 1) b e a c o n  g u id a n c e  to  th e  h e l ip o r t  an d  
g u id a n c e  in  th e  f o r m  o f  p e r i m e t e r  l ig h ts  to  e n a b le  th e  p i lo t  to f in d  th e  
la n d in g  p a d ; (2 ) a p p r o a c h  d i r e c t io n  g u id a n c e  to  be p r o v id e d  by  s o m e  
f o r m  o f ro w s  o f l ig h ts  o u ts id e  th e  p a d  p e r i m e t e r  w h e r e  o m n id i r e c t io n a l  
a p p r o a c h  i s  b a r r e d ;  (3) la n d in g  d i r e c t io n  g u id a n c e  w h e re  s t r a i g h t - i n  
a p p r o a c h  la n d in g  t r a n s i t i o n  is  n o t  f e a s ib l e  b e c a u s e  o f  c r o s s  w in d  
c o n d i t io n s ;  (4) a c tu a l  w in d  d i r e c t io n  in f o r m a t io n ;  (5) a  c iv i l - o n ly  
r e q u i r e m e n t  f o r  a p p r o a c h  s lo p e  in f o r m a t io n  w h e r e  o b s t r u c t io n  c l e a r 
a n c e  o r  n o is e  a b a te m e n t  p r o b le m s  d ic ta te ;  a n d  (6 ) f l a r e  a n d  to u c h d o w n  
g u id a n c e  f o r  r a p id  o p e r a t io n s .

W ith  a  v ie w  to w a rd  th e  m i l i t a r y  r e q u i r e m e n t  to  b r in g  a  l a r g e  
n u m b e r  o f  a i r c r a f t  in to  a  h e l ip o r t  w ith  a  p r e m i \ im  on  t im e ,  th e  U. S. 
A rm y  p r o j e c t  p e r s o n n e l  s t a t e d  th e  p u r p o s e  o f f u r t h e r  t e s t in g  a s  
" d e v e lo p m e n t  o f th e  o p tim u m  s t a n d a r d  l ig h t in g .  . . . " . R e v ie w  o f p r e s e n t  
c iv i l  h e l i p o r t  l ig h t in g  a t  ty p ic a l  i n s t a l l a t io n s  a ro u n d  th e  U. S ., on  th e  
o th e r  h a n d , in d ic a te d  th a t  p e r i m e t e r  l ig h t in g  s u p p le m e n te d  by a i r c r a f t  
la n d in g  l ig h ts  w as  p ro v in g  s u f f ic ie n t  to  s u p p o r t  n ig h t  V F R  o p e r a t io n s .  
L e a d - in  o r  a p p r o a c h  l ig h t in g  s e e m e d ,  g e n e r a l ly ,  to  be u n n e c e s s a r y  
f o r  V F R . H e n c e , t h e r e  a p p e a r s  to  be a  d i f f e r e n c e  in  th e  o p e r a t io n a l  
r e q u i r e m e n t s  f o r  m i l i t a r y  a n d  c iv i l  l ig h t in g  s y s t e m s .  S ta n d a rd iz a t io n  
is  h ig h ly  d e s i r a b l e  in  th e  a r e a  o f  v i s u a l  g u id a n c e , b u t s p e c ia l  n e e d s  a t  
p a r t i c u l a r  lo c a t io n s  h a v e  a lw a y s  b e e n  r e c o g n iz e d .  H e n c e , th e  im p l i c a 
t io n  s h o u ld  n o t be  ta k e n  th a t  th e  p r e s e n t  t e s t s  d e f in e  a  s y s t e m  w h ic h  
m u s t  in c lu d e  in  a l l  a p p l ic a t io n s  a l l  s ix  g u id a n c e  e le m e n ts  m e n tio n e d  
a b o v e . R a th e r  th e  g o a l h a s  b e e n  to  d e t e r m in e  w h a t a r e  th e  m in im u m  
l ig h ts  to  a c c o m p l i s h  e a c h  r e q u i r e m e n t ,  r e c o g n iz in g  th a t  o n ly  a few  
h e l ip o r t s  h a v e  a l l  o f  th e  r e q u i r e m e n t s .

T a b le  I s u m m a r iz e s  th e  r a n g e s  a t  w h ic h  th e  v a r io u s  v i s u a l  
g u id a n c e  in f o r m a t io n  e le m e n ts  a r e  th o u g h t to  be  r e q u i r e d .  A s is  
u s u a l ly  th e  c a s e ,  m o s t  t e s t s  h a v e  h a d  to  be  c o n d u c te d  in  c l e a r  w e a th e r  
n o t r e a l l y  r e p r e s e n t a t i v e  o f th e  lo w e r  r a n g e s  o f  V FR  c o n d i t io n s .  S in c e  
no e f f e c t iv e  low  v i s ib i l i t y  s im u la t io n  d e v ic e  is  a v a i la b le ,  t h e r e  is  a  
p r o b le m  in  d e te r m in in g  w ith  c e r t a in t y  th e  s u c c e s s  o r  f a i l u r e  o f th e  
p a r t i c u l a r  l ig h ts  i n s t a l l e d  q t T ip to n  A rm y  A i r f ie ld  to a t t a in  th e  s t a t e d  
r e q u i r e d  v i s u a l  r a n g e s  in  r e d u c e d  v i s ib i l i t y .  In  p a r t i c u l a r ,  i n t e n s i t i e s  
p r o v id e d  in  th e  s y s t e m  a r e  u n l ik e ly  to  be a d e q u a te  by  d a y . T he  d a y 
t im e  r e q u i r e m e n t s  a r e  n o t  e x p e c te d  to  be m e t  by  lig h tin g ,  w ith  th e  
e x c e p t io n  o f h e l ip o r t  lo c a t io n  g iv e n  by th e  b e a c o n , a n d  s ta n d a r d  
m a rk in g  w o u ld  be e x p e c te d  to  p r o v id e  th e  l i s t e d  d a y l ig h t  r a n g e s  f o r  
h e l ip a d  p o s i t io n  a n d  f l a r e  a n d  to u c h d o w n  g u id a n c e .
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T A B L E  I

V FR  R A N G E  A T  W H IC H  H E L IP O R T  L IG H T S  
SH O U L D  P R O V ID E  G U ID A N C E  * ** ***

D ay N ig h t

* H e l ip o r t  lo c a t io n  
(B e a c o n )
(N ot m o r e  th a n  1 /4  
m i le  f r o m  p a d )

1 m i le  in
1- m i l e  m e t .  v i s . * *  
( 3 0 0 '- 3 0 0 0 ' a l t .  )***

3 m i le s  in  
3 - m i l e  m e t .  v is .

H e lip a d  p o s i t io n  
( P e r i m e t e r )

No d a y  l ig h t in g  
r e q u i r e m e n t  
(M a rk in g )

1 m i le  in  
1- m i l e  m e t .  v is .  
( 3 0 0 '-1 5 0 0 ' a l t .  )***

A p p ro a c h  d i r e c t io n  
( E x te r n a l  d o u b le  
ro w  o f l ig h ts )

N o d a y  r e q u i r e m e n t  
f o r  l ig h t in g  
(M a rk in g )

( T e n ta t iv e  A rm y  
r e q u i r e m e n t )

1 m i le  in  
1- m i le  m e t .  v is .  
(3 0 0 '-1 5 0 0 ' a l t .  )

L a n d in g  (w ind) 
d i r e c t io n  
( E x te r n a l  s in g le  
ro w  o f l ig h ts )

No d a y  r e q u i r e m e n t  
fo r  l ig h t in g  
(M a rk in g )

1 /2  m i le  -  M i l i t a r y  
1 /4  m i le  -  C iv i l  
in  1 - m i le  m e t .  v is .

F l a r e  a n d  to u c h d o w n  
( F lo o d l ig h ts ,  i n s e t  
l i g h t s )

N o d a y  r e q u i r e m e n t  
f o r  l ig h tin g  
(M a rk in g )

F r o m  50 ' h e ig h t  to  
to u c h d o w n

A p p ro a c h  g lid e  p a th  
(VASI)

1 m i le  in  
1- m i l e  m e t .  v is .  

(C iv il  o n ly )

1 m i le  in  
1 - r i i i l e m e t .  v is .  

(C iv i l  o n ly )

* A h e l ip o r t  m a y  c o n ta in  o n e  o r  m o r e  h e l ip a d s .
** M e te o r o lo g ic a l  v i s ib i l i t y .

***  A lt i tu d e s  l i s t e d  a r e  h e ig h t  o v e r  th e  g ro u n d .
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D e s c r ip t i o n  o f  S y s te m

T h e  t e s t  h e l ip a d  a t  T ip to n  A rm y  A ir f ie ld ,  F o r t  M e a d e , M a ry la n d ,  
c o n s is te d  o f  a  h a r d - r s u r f a c e d  la n d in g  a r e a  in  th e  f o r m  o f  a  s q u a r e  w ith  
8 0 - fo o t  s id e s .  T h is  w a s  s u r r o u n d e d  b y  2 0 - fo o t s h o u ld e r s  o n  e a c h  o f  th e  
fo u r  s id e s .  I l lu m in a t io n  o f  th e  h e l ip a d  an d  id e n t i f i c a t io n  o f  th e  la n d in g  a r e a  
w e r e  p ro v id e d  by  f lo o d l ig h tin g  f r o m  e ig h t  f lo o d lig h t u n i t s  lo c a te d  o n  th e  
s h o u ld e r s  to  th e  n o r th  an d  so u th , an d  by  in d iv id u a l  y e l lo w  p e r i m e t e r  l ig h ts  
lo c a te d  a ro u n d  th e  e n t i r e  e d g e  o f  th e  p a d . ,I n s e t  l ig h ts  w e r e  p ro v id e d  w ith in  
th e  s u r f a c e  o f  th e  la n d in g  p ad  i t s e l f  to  a s s i s t  th e  h e l i c o p te r  p i lo t  d u r in g  th e  
f in a l  p h a s e s  o f  th e  la n d in g . A d d it io n a l  l ig h t in g  to  p ro v id e  la n d in g  d i r e c t i o n  
an d  t a k e - o f f  g u id a n c e  w a s  lo c a te d  o u ts id e  o f  th e  p e r i m e t e r  o f  th e  p ad . T h e  
w in d  te e  an d  w ind  s o c k  w e r e  a l s o  i l lu m in a te d  to  a l lo w  u s e  d u r in g  h o u r s  o f  
d a r k n e s s .  D e ta i l s  o f  th e  in d iv id u a l  l ig h t in g  s y s t e m s  t e s t e d  a r e  g iv e n  in  
th e  fo llo w in g  p a r a g r a p h s  ( s e e  F ig u r e  1).

P e r i m e t e r  L ig h tin g : S ix te e n  o m n id i r e c t io n a l  m e d iu m - in te n s i ty  y e l lo w  
lig h t  u n i t s  w e r e  lo c a te d  a t  e q u a l  d i s t a n c e s  a ro u n d  th e  e n t i r e  p e r i m e t e r  o f  
th e  h a r d - s u r f a c e d  h e l ip a d .  C i r c u i t s  w e r e  a r r a n g e d  so  th a t  t h r e e ,  f iv e ,  o r  
s e v e n  l ig h ts  p e r  e d g e  c o u ld  be d is p la y e d  f o r  e v a lu a t io n .  H o w e v e r , p r e l i m -  
i'n.S-Ty t e s t in g  p ro v e d  th e  a d e q u a c y  o f  th e  fiv e  l ig h t  p e r  e d g e  c o n f ig u ra t io n ,  
and  th i s  w as  th e  p a t t e r n  u s e d  th ro u g h o u t  th e  f o r m a l  e v a lu a t io n  e f f o r t .  T he 
l ig h t  u n i ts  w e r e  s t a n d a r d  L -8 1 0  o b s t r u c t io n  l ig h t  f i x t u r e s ,  u s in g  a  1020  
lu m e n  6 . 6 A la m p , w ith  y e llo w  f i l t e r  g lo b e s  r e p la c in g  th e  u s u a l  r e d  g lo b e s  
to  p ro v id e  d i s t i n c t iv e  c o lo r a t io n  { F ig u re  2).

P a d  F lo o d lig h tin g :  E ig h t f lo o d lig h t  u n i t s ,  e a c h  c o n ta in in g  tw o  
2 5 0 -w a tt  d i r e c t i o n a l  f lo o d l ig h ts ,  w e r e  lo c a te d  to  th e  n o r th  an d  s o u th  o f  
th e  h e l ip a d ,  w ith  fo u r  u n i t s  o n  e a c h  s id e .  T h e s e  l ig h ts  w e r e  s h ie ld e d  so  
th a t  a  c u to f f  o f  l ig h t  4 f e e t  a b o v e  th e  p ad  s u r f a c e  w a s  p ro v id e d  to  p r e v e n t  
b lin d in g  th e  a p p ro a c h in g  h e l i c o p te r  p i lo t  ( F ig u r e  3).

I n s e t  L ig h tin g : F iv e  4 5 - w a t t  " p a n c a k e "  ty p e  lig h tin g  f ix tu r e s  w e re
in s ta l l e d  in  th e  p ad  i t s e l f ,  f lu s h  w ith  th e  s u r f a c e ,  to  p ro v id e  f in a l  a p p r o a c h  
g u id a n c e . F o u r  o f  th e s e  u n i t s  w e r e  f i t te d  w ith  b lu e  c o lo r  f i l t e r s  to  r e d u c e  
in te n s i ty  to  b e lo w  th e  g la r e  p o in t an d  to  p r o v id e  d i s t i n c t i v e  c o lo r a t io n .
O ne o f  th e  u n i t s ,  lo c a te d  in  th e  e x a c t  c e n t e r  o f  th e  h e l ip a d ,  w a s  w h ite ' and  
w as  in te n d e d  to  p ro v id e  a n  a im in g  p o in t  fo r  f in a l  to u c h d o w n . L a te  i n s t a l 
la t io n  o f  th i s  c e n t e r  " a im in g  p o in t"  l ig h t  u n it  n e c e s s i t a t e d  u s e  o f  a  f ix tu r e  
p h y s ic a l ly  d i f f e r e n t  b u t p h o to m e t r i c a l l y  s i m i l a r  to  th e  fo u r  in i t i a l ly  
in s ta l le d  ( F ig u r e s  4 a n d  5).

A p p ro a c h  D i r e c t io n  L ig h tin g : T h i r ty - f o u r  m e d iu m - in te n s i ty
o m n id i r e c t io n a l  w h ite  l ig h ts  w e r e  a r r a n g e d  in  tw o  ro w s  o f  17 l ig h ts  
e a c h  e x te n d in g  a  d i s ta n c e  o f  400  f e e t  f r o m  th e  e a s t e r n  ed g e  o f  th e  
h e l ip a d  s h o u ld e r .  T h e  i n t e r v a l  b e tw e e n  e a c h  p a i r  o f  l ig h ts  w a s  25 fe e t .
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C ir c u i t in g  w as  s u c h  th a t  an y  o r  a l l  o f  th e  fo u r  1 0 0 - fo o t s e g m e n ts  o f  th e  
l e a d - in  l ig h tin g  s y s t e m  c o u ld  be  d is p la y e d  a t  an y  o n e  t im e .  D u r in g  th e  
f o r m a l  t e s t  p e r io d  th e  m id d le  200 f e e t  w e r e  u s e d . T h u s , th e  a p p r o a c h  
d i r e c t i o n  c o r r i d o r  b e g a n  100 f e e t  f r o m  th e  p a d  p e r i m e t e r  an d  e x te n d e d  to  
a  d is ta n c e  300 f e e t  f r o m  th e  p ad . T h e  l ig h t  u n its  w e r e  s ta n d a r d  L -8 1 0  
o b s t r u c t io n  l ig h t  f i x t u r e s ,  u s in g  a  1020 lu m e n  6 . 6 A la m p , w ith  c l e a r  
g lo b e s  to  p r o v id e  d i s t i n c t iv e  c o lo r a t io n  ( F ig u r e  6 ).

L a n d in g  D i r e c t io n  L ig h tin g : S ix  4 5 - w a t t  m e d iu m - in te n s i ty  o m n i
d i r e c t i o n a l  l ig h tin g  u n i t s  w e r e  lo c a te d  in  l in e s  w ith  1 5 - fo o t i n t e r v a l s  
b e tw e e n  u n i t s  to  th e  e a s t ,  w e s t ,  an d  s o u th  o f  th e  h e l ip a d  s h o u ld e r s .  ' 
T h e s e  l ig h ts  w e r e  u s e d  to  in d ic a te  d e s i r e d  la n d in g  o r  t a k e - o f f  d i r e c t i o n  
an d  w e r e  c i r c u i t e d  so  th a t  a n y  d e s i r e d  l in e  c o u ld  be d is p la y e d .  T he  
l ig h t  u n i t s  w e r e  s t a n d a r d  L -  810 o b s t r u c t io n  l ig h t  f ix tu r e s  u s in g  a  1020 
lu m e n  6 . 6 A la m p , w ith  y e llo w  f i l t e r  g lo b e s  to  p r o v id e  d is t i n c t iv e  
c o lo r a t io n  ( F ig u r e  7).

W ind T e e  an d  W ind S o c k  I l lu m in a t io n :  F lo o d lig h tin g  a b o v e  th e  w in d
s o c k  an d  m u l t ip le  la m p s  on  th e  w in d  te e  m a d e  b o th  v i s ib le  a t  n ig h t 
( F ig u r e s  8 an d  9).

V is u a l  A p p ro a c h  S lo p e  L ig h tin g : B o th  tw o - c o lo r  an d  t r i - c o l o r
in d i c a to r s  w e r e  in s t a l l e d  fo r  e v a lu a t io n  d u r in g  th e  l a t t e r  p a r t  o f  th e  
te s t in g .  T h e  tw o  u n i ts  o f  th e  tw o - c o lo r  in d i c a to r  w e r e  c e n t e r e d  o n  th e  
e a s t  an d  w e s t  s h o u ld e r s  o f  th e  p ad  to  p r o v id e  a n  8°  a p p r o a c h  s lo p e  to  th e  
e a s t .  F ig u r e  10 sh o w s  o n e  u n it  o f  th e  tw o - c o lo r  in d i c a to r ,  m a n u fa c tu r e d  
by  G e n e r a l  E l e c t r i c  C o m p a n y . T h e  s in g le  u n i t  t r i - c o l o r  in d i c a to r  w a s  
m o u n te d  o n  th e  n o r th  s h o u ld e r  so  a s  to  p r o v id e  a n  8°  a p p r o a c h  s lo p e  to  
th e  w e s t .  F ig u r e  11 sh o w s  th e  t r i - c o l o r  in d i c a to r ,  m a n u f a c tu r e d  by  
L o c k h e e d  I n d u s t r i a l  P r o d u c ts .

H e l ip o r t  I d e n t i f ic a t io n  B e a c o n : S ix  P A R - 56 la m p h o ld e r s  w e r e  
m o u n te d  o n  th e  p e r ip h e r y  o f  a  ro u n d  s t e e l  p la te  fa c in g  o u tw a rd . T he  
p la te  w as  r o ta t e d  a t  a  s p e e d  o f  12 r / m i n  by  a  s ta n d a r d  D C B -3 6  a i r p o r t  
b e a c o n - d r iv e  m o to r .  F i l t e r s  w e r e  i n s t a l l e d  o v e r  th e  2 5 0 -w a tt  la m p s  to  
p ro v id e  a  g r e e n - y e l lo w - w h i te  f l a s h  s e q u e n c e  h a v in g  doulDle f l a s h e s  o f  
e a c h  c o lo r  in  s u c c e s s io n .  O v e r a l l  f l a s h  r a t e  w a s  72 f la s h e s  p e r  m in u te  
( F ig u r e  12). T h is  p a r t i c u l a r  b e a c o n  w a s  n o t a  p ro to ty p e  o f  a  f in a l  m o d e l  
b u t r a t h e r  w as  a  f e a s ib i l i t y  m o d e l.
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T e s t  D e s ig n

D ISC U SSIO N

T he m e a s u r e m e n t s  u s u a l l y  e m p lo y e d  i n  s t u d i e s  o f  a i r p o r t  v i s u a l  
g u id a n c e  s y s t e m s  a r e  o f  two b r o a d  t y p e s :  p e r f o r m a n c e  m e a s u r e s  an d  
p i lo t  o p in io n .  T y p i c a l  o f  s y s t e m  p e r f o r m a n c e -  m e a s u r e m e n t  i s  th e  
a i r c r a f t  p o s i t i o n  i n f o r m a t i o n ,  f o r  e x a m p l e ,  l o c a l i z e r  an d  g l id e  s lo p e  
d e v i a t i o n /  o b ta in e d  f r o m  a  t r a c k i n g  r a n g e .  O th e r  o f te n  u s e d  p e r f o r m a n c e  
m e a s u r e s  in c lu d e  r a t e  o f  d e s c e n t  a t  to u c h d o w n  a n d  lo n g i tu d in a l  an d  
l a t e r a l  p o s i t i o n in g  a t  to u c h d o w n . P i l o t  o p in io n  u s u a l l y  i s  t a b u la t e d  fo l lo w 
ing  s y s t e m a t i c  e x p o s u r e  to th e  v a r i o u s  l ig h t in g  a l t e r n a t i v e s  w i th  th e  
s u b j e c t s  a s k e d  w h ic h  p r o v id e d  a d e q u a te  o r  s u p e r i o r  g u id a n c e  undfer 
s p e c i f i e d  c o n d i t io n s .

It w a s  d e t e r m i n e d  th a t  h e l i c o p t e r  t r a c k  i n f o r m a t i o n  m e a s u r e d  i n  X,
Y, a n d  Z c o o r d i n a t e s  co u ld  n o t be o b ta in e d  f r o m  g r o u n d  e q u i p m e n t  o r  
c a m e r a s  in  th e  T ip to n  F ie ld  t e s t s .  T he  a i r c r a f t  w a s  p o s i t i o n e d  f o r  e a c h  
r u n ,  h o w e v e r ,  by  r e f e r e n c e  to  p r e a r r a n g e d  l a n d m a r k s  s e e n  f r o m  th e  a i r .  
L a c k  o f  a n  i n s t r u m e n t  r a n g e  a c c o u n t s  f o r  th e  a b s e n c e  o f  p h y s i c a l  m e a s 
u r e m e n t  o f  m o s t  a s p e c t s  o f  s y s t e m  p e r f o r m a n c e  a n d  n e c e s s i t a t e d  p la c in g  
c h i e f  r e l i a n c e  o n  m e a s u r e s  o f  p i lo t  p r e f e r e n c e  a n d  o p in io n .  As s u b s t i 
t u t e s  f o r  th e  u s u a l l y  d e s i r e d  p h y s i c a l  m e a s u r e m e n t ,  h o w e v e r ,  i t  w a s  
d e c id e d  to  e m p lo y  r a t i n g s  m a d e  by  a  d a t a - r e c o r d i n g  " o b s e r v e r - p i l o t "  
o c c u p y in g  a  r e a r  s e a t  o f  e a c h  h e l i c o p t e r  d u r in g  f l ig h ts .  S e r v in g  a s  a  
m e m b e r  o f  th e  p r o j e c t  t e a m ,  an d  m a k in g  h i s  t a b u la t i o n s  d u r i n g  a l l  
f l i g h t s ,  t h e s e  o b s e r v e r s  p r o v id e d  d a t a  o n  th e  a d e q u a c y  o f  l o c a t i o n  an d  
d i r e c t i o n  g u id a n c e  p e r c e i v e d  by th e  s u b j e c t - p i l o t  a s  w e l l  a s  d a t a  o n  the  
a c t u a l  a p p r o a c h  a n d  la n d in g  th a t  i s  s o m e w h a t  a n a lo g o u s  to  th e  d a t a  th a t  
m ig h t  h a v e  b e e n  o b ta in e d  by  in s p e c t i n g  t r a c k i n g  r a n g e  p lo t s .  T he  l i g h ts  
w e r e  s w i tc h e d  to  a n  a r r a y  d e t e r m i n e d  by  a  s e t  s c h e d u le ,  and  th e  
o b s e r v e r - p i l o t  h a d  in  h is  h a n d s  a  d i a g r a m  o f  th e  p a th  th a t  s h o u ld  be  
fo l lo w e d  by  th e  p i lo t  i f  he  r e c e i v e d  th e  in t e n d e d  g u id a n c e .  If  th e  p i lo t  
d id  n o t r e c e i v e  th e  g u id a n c e  a n d  t u r n e d  in  th e  w r o n g  d i r e c t i o n  o r  f o l 
lo w ed  th e  w ro n g  t r a c k  f o r  p a r t  o f  h is  a p p r o a c h ,  t h e - o b s e r v e r - p i l o t  w a s  
p r e p a r e d  to  n o te  t h i s .  W hile  l e s s  p r e c i s e  th a n  th e  n u m b e r s  o b ta in a b le  
by p h y s i c a L t r a c k i n g ,  i t  w a s  h o p ed  t h a t  t h e s e  d a t a  w o u ld  p r o v e  u s e f u l  
b ey o n d  th e  q u e s t i o n n a i r e  an d  d e b r i e f i n g  d a t a .

D e r i v e d  f r o m  o b s e r v e r - p i l o t  t a b u l a t i o n s ,  th e  fo l lo w in g  c r i t e r i a  o r  
g u id a n c e  s t a n d a r d s  w e r e  s e l e c t e d  t.o be  e m p lo y e d  in  d e c id in g  w h e t h e r  a  
p a r t i c u l a r  r e q u i r e m e n t  h ad  b e e n  m e t .

D e te c t i o n  o f  H e l i p o r t  L o c a t io n  an d  I d e n t i f i c a t i o n  o f  H e l ip a d  
L o c a t i o n : F r o m  th e  a i r ,  th e  s u b j e c t - p i l o t  r e p o r t e d  t h a t  be  gpw th e
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R e c o g n i t i o n  o f  A p p r o a c h  I n f o r m a t io n :  A f t e r  th e  s u b j e c t  s a w  th e
h e l i p o r t  a r e a ,  a n d  w h i le  a t  t h e  r e q u i r e d  d i s t a n c e  f r o m  th e  p a d ,  h e  d id  o r  
d id  n o t  r e s p o n d  by  s t a t i n g  th e  a p p r o p r i a t e  a p p r o a c h  d i r e c t i o n .

W ind  I n f o r m a t io n :  T h e  p i l o t  id e n t i f i e d  w in d  i n f o r m a t i o n  c o r r e c t l y  
o r  i n c o r r e c t l y  p r i o r  to  m a k in g  th e  l a n d in g  an d  u s e d  th e  w in d  g u id a n c e  
c o r r e c t l y .

A p p r o a c h  S lo p e :  S in c e  in  s o m e  c i v i l  a p p l i c a t i o n s  e i t h e r  o b s t r u c t i o n  
c l e a r a n c e  o r  n o i s e  a b a t e m e n t  p r o b l e m s  m a y  n e c e s s i t a t e  t h a t  r e l a t i v e l y  
s h a l lo w  a p p r o a c h  a n g l e s  be  a v o id e d ,  a d h e r e n c e  to  a  v i s u a l l y  p r o j e c t e d  
" o n  p a th "  b e a m  w a s  r e c o r d e d .  Tw o ty p e s  o f  a p p r o a c h  s lo p e  i n d i c a t o r s  
w e r e  t e s t e d ,  th e  G e n e r a l  E l e c t r i c  C o m p a n y  t w o - u n i t  t w o - c o l o r  in d ic s . to r  
an d  th e  L o c k h e e d  V A P I ( M a r k  III w i th  3 5 - w a t t  p r o j e c t i o n  la m p ) ,  a  
t r i - c o l o r  d e v ic e .

P i l o t  a c c e p t a n c e  i s ,  o f  c o u r s e ,  e s s e n t i a l .  H e n c e ,  th e  s u b j e c t -  
p i l o t s  w e r e  a s k e d  to  f i l l  o u t  p o s t - t e s t  q u e s t i o n n a i r e s  in  w h ic h  th e y  m a d e  
ju d g m e n t s  o f  th e  a d e q u a c y  o f  th e  g u id a n c e  p r o v id e d  by e a c h  e l e m e n t  a n d  
a d d i t i o n a l  j u d g m e n t s  o f  th e  n e e d  o r  i m p o r t a n c e  o f  e a c h  e l e m e n t .  T h e  
o b s e r v e r - p i l o t  d e b r i e f e d  a l l  s u b j e c t s  w ho h a d  f lo w n  w i th  h i m  a n d  
r e c o r d e d  t h e i r  g e n e r a l  r e a c t i o n s  an d  a d d i t i o n a l  r e m a r k s ,  e v a l u a t i o n s ,  
an d  s u g g e s t i o n s  f o r  i m p r o v e m e n t s  o r  f u r t h e r  t e s t s .

T e s t  P r o c e d u r e s  a n d  C o n d i t io n s

h e l i p o r t  b e a c o n  an d  s t a t e d  th e  d i r e c t i o n  f r o m  th e  h e l i c o p t e r  u s in g  c lo c k
co d e ;  s i m i l a r l y ,  th e  s u b j e c t - p i l o t  r e p o r t e d  v e r b a l l y  t h a t  h e ' saw- th e
y e l lo w  p e r i m e t e r  d e f in in g  th e  p ad  a n d  s t a t e d  i t s  r e l a t i v e  p o s i t i o n .

T h e  t e s t i n g  c o n s i s t e d  o f  tw o  p h a s e s .  P h a s e  I p e r t a i n e d  to  lo c a t io n  
o f  th e  h e l i p o r t  t h r o u g h  o b s e r v a t i o n  o f  th e  b e a c o n  an d  p e r i m e t e r  l i g h t s ,  
a n d  to i d e n t i f i c a t i o n  o f  th e  h e l ip a d  by  p e r i m e t e r  l ig h t in g .  P h a s e  II 
in c lu d e d  t e s t i n g  o f  l ig h t in g  c o n f ig u r a t io n s  t h a t  p r o v id e d  a p p r o a c h  an d  
la n d in g  d i r e c t i o n  i n f o r m a t i o n  an d  g u id a n c e  d u r i n g  th e  f l a r e  a n d  to u c h d o w n  
o r  f in a l  s t a g e  o f  l a n d in g .  P h a s e s  I an d  II w e r e  c o n d u c te d  o v e r  a  2 - m o n t h  
p e r i o d  w i th  n ig h t  f l ig h ts  d e v o te d  to  h e l i p o r t  i d e n t i f i c a t i o n ,  h e l ip a d  i d e n t i 
f i c a t io n ,  a n d  a c t u a l  a p p r o a c h e s  an d  la n d in g s  to  t e s t  th e  a p p r o a c h  d i r e c t i o n ,  
la n d in g  d i r e c t i o n ,  a n d  f l a r e  a n d  to u c h d o w n  g u id a n c e  e l e m e n t s .  L o c a t io n  
o f  th e  h e l i p o r t  t e s t  s i t e  a t  F o r t  M e a d e ,  M a r y la n d ,  p e r m i t t e d  e v a l u a t i o n  
o f  th e  v i s u a l  a i d s  u n d e r  v a r y i n g  b a c k g r o u n d  c o n d i t io n s ,  i. e. , a g a i n s t  th e  
h ig h  b r i g h t n e s s  an d  l ig h t  d e n s i t y  o f  th e  F o r t  M e a d e  m a i n  p o s t ,  c o m p le x  to 
th e  n o r t h  o f  T ip to n  A r m y  A i r f i e l d  an d  a g a i n s t  th e  r e l a t i v e  d a r k n e s s  o f  th e  
u n in h a b i t e d  a r e a s  to  th e  s o u th  ( F i g u r e  13).
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P h a s e  I: T he  f i r s t  o p e r a t i o n a l  r e c j u i r e m e n t  i s  th a t  th e  h e l i p o r t  be
lo c a t e d  v i s u a l l y  f r o m  a  d i s t a n c e  o f  3 m i l e s  a t  n ig h t  in  3 - m i le  m e t e o r o 
l o g i c a l  v i s ib i l i t y .  T he  b e a c o n  w a s  lo c a t e d  1 ,2 5 0  f e e t  f r o m  th e  c e n t e r  o f  
th e  p a d ,  c o n f o r m in g  to  th e  g e n e r a l  r u l e  t h a t  th e  h e l i p o r t  l o c a t io n  b e a c o n  
m u s t  be w i th in  o n e - q u a r t e r  m i le  o f  th e  la n d in g  pad . T e s t  P h a s e  I c o v e r e d  
th i s  o p e r a t i o n a l  r e q u i r e m e n t  an d  w a s  c o n d u c te d  a s  fo l lo w s :  Tw o h e l i 
c o p t e r s  f lew  s im u l t a n e o u s l y  a t  s i m i l a r  a l t i t u d e s ,  r e p r e s e n t i n g  a  low  
a n g le  o f  a p p r o a c h  a n d  a b o u t  300 f e e t  a b o v e  th e  t e r r a i n .  T h e s e  tw o  h e l i 
c o p t e r s  w e r e  p o s i t i o n e d  o v e r  l a n d m a r k s  s h o w n  o n  th e  a r e a  m a p ,  p r o v id in g  
s l a n t  d i s t a n c e  f r o m  th e  h e l i c o p t e r  to  th e  p ad  o f  a p p r o x i m a t e l y  th e  1 to  1 
r a t i o  r e q u i r e d  o f  g u id a n c e  an d  v i s i b i l i t y ,  a s  c l o s e l y  a s  th e  c u r r e n t  
w e a t h e r  p e r m i t t e d ,  up  to  a  m a x im u r h  p o s i t i o n  o f  3 m i l e s .  L a n d m a r k s  
w e r e  p r o v id e d  1 m i le  f r o m  th e  p a d  c e n t e r ,  2 m i l e s  f r o m  th e  b e a c o n ,  and  
3 m i l e s  f r o m  th e  b e a c o n  ( F i g u r e  14).

A g iv e n  P h a s e  I r u n  b e g a n  w i th  th e  h e l i c o p t e r  p o s i t i o n e d  o v e r  a  
l a n d m a r k  r e p r e s e n t i n g  th e  d i s t a n c e  to  th e  p ad  e q u a l  to  th e  m e t e o r o l o g i c a l  
v i s i b i l i t y ,  up  to  3 m i l e s .  T h e 'b e a c o n ,  p e r i m e t e r ,  an d  fu ll  s y s t e m  o f  
h e l ip a d  l ig h ts  w e r e  o p e r a t in g .  The s u b j e c t - p i l o t  w a s  a s k e d  to  lo c a t e  the  
h e l i p o r t  v i s u a l ly  by s c a n n in g  fo r  th e  b e a c o n  a n d / o r  p e r i m e t e r .  U pon  
s e e in g  th e  h e l i p o r t  l i g h t s ,  he  r e p o r t e d  t h e i r  d i r e c t i o n  to th e  o b s e r v e r - p i l o t  
w ho  r e c o r d e d  th e  r e s p o n s e .  If th e  h e l i p o r t  d i r e c t i o n  w a s  n o t  s e e n ,  th e  
h e l i c o p t e r  w a s  f low n  to w a r d  th e  b e a c o n  u n t i l  th e  b e a c o n  a n d / o r  p e r i m e t e r  
l ig h ts  w e r e  s e e n  an d  a n  e s t i m a t e  o f  th e  d e t e c t i o n  r a n g e  c o u ld  be r e c o r d e d .  
To th e  e x t e n t  p r a c t i c a b l e ,  a d d i t i o n a l  p i lo t  s u b j e c t s  o c c u p ie d  r e a r  s e a t s  
in  th e  h e l i c o p t e r  an d  s u p p le m e n te d  th e  p e r c e p t u a l  j u d g m e n ts  o f  th e  f r o n t -  
s e a t  s u b j e c t - p i l o t  w i th  t h e i r  own.

A f te r  th e  b e a c o n  h ad  b e e n  s u r e l y  an d  c o r r e c t l y  id e n t i f i e d  by the  
s u b j e c t ,  th e  p e r i m e t e r  l i g h t s  b e c a m e  th e  i t e m  o f  i n t e r e s t .  O c c a s io n a l ly ,  
th e  y e l lo w  p e r i m e t e r  w a s  s e e n  b e f o r e  th e  b e a c o n  o r  a t  th e  s a m e  t im e .
W h en  th i s  o c c u r r e d ,  i t  w a s  r e c o r d e d  by th e  o b s e r v e r - p i l o t  a lo n g  w i th  a n  
e s t i m a t e  o f  r a n g e  o f  d e t e c t i o n  o f  th e  p e r i m e t e r .  W hen  th e  b e a c o n  w a s  
d e t e c t e d  f i r s t ,  th e  s u b j e c t - p i l o t  w a s  a s k e d  s p e c i f i c a l l y  w h e t h e r  o r  n o t  he 
c o u ld  a l s o  s e e  th e  p e r i m e t e r .  If  n o t ,  th e  h e l i c o p t e r  p r o c e e d e d  to w a r d  
th e  b e a c o n ,  n o t  th e  p ad  i t s e l f ,  u n l e s s  th e  tw o la y  a lo n g  th e  s a m e  t r a c k  
l in e .  D u r in g  th i s  r u n  t o w a r d  th e  b e a c o n ,  th e  s u b j e c t - p i l o t  c o n t in u e d  to 
s e a r c h  fo r  th e  p e r i m e t e r ,  k n o w in g  th a t  i t  w a s  s o m e w h e r e  w i th in  
o n e - q u a r t e r  m i le  o f  th e  b e a c o n .  W h en  d e t e c t i o n  o f  th e  p e r i m e t e r  
o c c u r r e d ,  th e  o b s e r v e r - p i l o t  r e c e i v e d  th e  r e p o r t  an d  r e c o r d e d  i t  w ith  a  
d i s t a n c e - t o - t h e - p a d  e s t i m a t e .  R e a r - s e a t  p i l o t s ,  i f  an y ,  a d d e d  t h e i r  
o b s e r v a t i o n s  u n d e r  th e  i n s t r u c t i o n  to  s e a r c h  in d e p e n d e n t ly  arid a v o id  
in f lu e n c in g  the  s u b j e c t - p i l o t .

D u r in g  th e  P h a s e  I f l i g h t s ,  o i ^  s u b j e c t - p i l o t  f lew  th e  h e l i c o p t e r  
w i th  a  s a f e t y - p i l o t  s i t t i n g  in  th e  o th e /f^ f ro n t  s e a t .  A s ,n o te d  a b o v e ,  the
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o b s e r v e r - p i l o t ,  w ho w a a  n o t  a lw a y s  q u a l i f i e d  in  th e  p a r t i c u l a r  a i r c r a f t ,  
a l th o u g h  he  w a s  a lw a y s  a  r a t e d  p i lo t ,  p lu s  an y  a d d i t i o n a l  s u b j e c t - p i l o t s ,  
w e r e  s e a t e d  in  th e  r e a r .  F o r  t e s t  c o n t r o l ,  th e  s a f e t y - p i l o t  and  
o b s e r v e r - p i l o t  w e r e  p lu g g e d - i n  to  b o th  i n t e r c o m  a n d  a  U H F  c h a n n e l  
c o m m o n  to  the  t o w e r  an d  to  th e  l ig h t  c o n t r o l  o p e r a t o r .

U pon  c o m p le t i o n  o f  one  s e r i e s  o f  o b s e r v a t i o n s  in  a  P h a s e  I ru n ,  
th e  s a f e t y - p i l o t  d i r e c t e d  th e  s u b j e c t - p i l o t  to  fly o u t  f r o m  the  p ad  a r e a  to  
a  s e c o n d  s t a r t i n g  l a n d m a r k .  A g a in ,  b e a c o n  d e t e c t i o n  w a s  a t t e m p t e d ,  
fo l lo w e d  by  f l ig h t  t o w a r d  th e  b e a c o n  u n t i l  p e r i m e t e r  l o c a t io n  w a s  d e t e c t e d ,  
fo l lo w e d  by a n  o u tb o u n d  f l ig h t  to  a  t h i r d  s t a r t i n g  l a n d m a r k .  T he t h i r d  
r u n  to w a r d  th e  p ad  c o m p le te d  th e  w o r k  o f  th e  f r o n t  s e a t  s u b j e c t - p i l o t ,  and  
he  e i t h e r  e x i t e d  th e  h e l i c o p t e r  fo l lo w in g  a  la n d in g  b a c k  a t  th e  u s u a l  a p r o n  
a d jo in in g  B a s e  O p e r a t i o n s ,  o r ,  s w i tc h e d  s e a t s  w i th  a  r e a r  s e a t  p i lo t .  If 
no  a d d i t i o n a l  s u b j e c t s  w e r e  c a r r i e d  in  th e  r e a r ,  a  new  s u b j e c t  g o t  on  b o a r d  
a t  B a s e  O p e r a t i o n s ,  an d  th e  t h r e e - r u n  s e q u e n c e  w a s  r e p e a t e d .  A t h r e e -  
r u n  s e q u e n c e  w a s  c o m p le te d  in  a b o u t  15 m i n u te s .

P r e t e s t s  s e r v e d  to  p e r m i t  s e l e c t i o n  o f  h ig h ly  v i s ib l e  l a n d m a r k s ,  
r e h e a r s a l  o f  d a t a  c o l l e c t i o n  t e c h n i q u e s ,  a n d  c e r t a i n  a d d e d  p u r p o s e s .  
A p p r o p r i a t e  b r i g h t n e s s  s e t t i n g s  fo r  v a r i o u s  v i s i b i l i t y  c o n d i t io n s  w e r e  
d e t e r m i n e d  w i th  th e  g o a l  o f  p r o v id in g  th e  r e q u i r e d  d i s t a n c e  o f  d e t e c t i o n  
w h i le  a v o id in g  b l in d in g  the  p i lo t  c l o s e - i n  o r  in  th e  p r o c e s s  o f  la n d in g  o r  
ta k in g  off. In a d d i t io n ,  a  d e c i s i o n  o n  th e  l e n g th  o f  a p p r o a c h  l ig h ts  to  be 
e m p lo y e d  in  th e  m a i n  t e s t  s e r i e s  w a s  m a d e  in  p r e t e s t s .  V a r io u s  s e g 
m e n t s  o f  th e  400 f e e t  o f  a p p r o a c h  l ig h t in g  w e r e  t u r n e d  on  to s e l e c t  th e  
l e n g th  o f  l i g h t s  t h a t  a t t a in e d  th e  o p e r a t i o n a l  r e q u i r e m e n t  fo r  r e c o g n i t i o n  
o f  a p p r o a c h  d i r e c t i o n  f r o m  s p e c i f i e d  d i s t a n c e s  an d  a v o id e d  o b je c t io n s  o f  
“ b l a c k - h o l e ” e f f e c t s .

P h a s e  II: T he  s e c o n d  o p e r a t i o n a l  r e q u i r e m e n t  is  th a t  th e  l ig h t in g
s y s t e m  i n s u r e s  t h a t  th e  p i l o t  r e c e i v e s  a p p r o a c h  d i r e c t i o n  i n f o r m a t io n ,  
l a n d in g  d i r e c t i o n  i n f o r m a t i o n ,  and  g u id a n c e  to s u p p o r t  a c t u a l  f l a r e  and. 
to u c h d o w n .  P h a s e  II t e s t s  s o m e t i m e s  w e r e  c o n d u c te d  on  the  n e x t  n ig h t  
fo l lo w in g  th e  c o m p le t i o n  o f  P h a s e  I, and  in  o t h e r  i n s t a n c e s  a s  a n  
i m m e d i a t e  f o l lo w - o n  to  P h a s e  I f l ig h ts .

T he  s u b j e c t - p i l o t  f lew  to  a  h o v e r  o r  s t a t i o n a r y  o r b i t  o v e r  a  p r e 
d e t e r m i n e d  l a n d m a r k  1 to  2 m i l e s  f r o m  th e  p ad  c e n t e r .  A g a in ,  tw o 
h e l i c o p t e r s  o p e r a t e d  s i m u l t a n e o u s l y  a t  300 f e e t  a l t i t u d e  ( F i g u r e  15).

The s u b j e c t - p i l o t  a t t e m p t e d  to  lo c a te  th e  h e l ip a d  by  i t s  p e r i m 
e t e r  and  e x t r a - p e r i m e t e r  l i g h t s ,  an d  a s  in  P h a s e  I, he f lew  to w a r d  th e  
h e l ip a d  ( if  d i s o r i e n t e d  u s in g  a  v e c t o r  p r o v id e d  by  th e  s a f e t y - p i l o t )  u n t i l  
he s a w  the  h e l ip a d  l ig h t in g  s y s t e m .  T h is  d e t e c t i o n  r a n g e  w a s  e s t i m a t e d  
and  r e c o r d e d  by th e  o b s e r v e r - p i l o t ,  an d  th e  s u b j e c t - p i l o t  th e n  a t t e m p t e d
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to  s t a t e  th e  a p p r o a c h  d i r e c t i o n  i n d i c a t e d  by  th e  l ig h t s  in  u s e ,  f ly in g  c l o s e r  
to  th e  p a d  i f  n e c e s s a r y  to  r a i s e  th e  g u id a n c e  i n f o r m a t i o n  to u s e f u l  l e v e l s .  
T he  e s t i m a t e d  r a n g e  a t  w h ic h  th e  s u b j e c t - p i l o t  r e p o r t e d  c o r r e c t l y  the  
i n d i c a t e d  a p p r o a c h  d i r e c t i o n  w a s  r e c o r d e d ,  an d  th e  s u b j e c t - p i l o t  p r o c e e d e d  
to  fly  to th e  p a d  fo l lo w in g  th e  c o m m a n d e d  a p p r o a c h  d i r e c t i o n .

T he  s u b j e c t - p i l o t  r e p o r t e d  w h e n  he f i r s t  r e c e i v e d  la n d in g  
d i r e c t i o n  i n f o r m a t i o n  f r o m  th e  l ig h t in g  s y s t e m ,  an d  a n  e s t i m a t e  o f  th i s  
d e t e c t i o n  r a n g e  w a s  r e c o r d e d  by  th e  o b s e r v e r - p i l o t .  U s in g  a l l  the  
g u id a n c e  p r o v id e d  by  th e  fu l l  s y s t e m  in  u s e ,  th e  s u b j e c t - p i l o t  f lew  to  the  
p a d ,  p a r t i c u l a r l y  a d h e r i n g  to  th e  o n - p a t h  s i g n a l  o f  th e  a p p r o a c h  s lo p e  
i n d i c a t o r  ( i f  a n y  w e r e  in  u s e )  d u r i n g  th e  f l ig h t  f r o m  300 f e e t  a l t i t u d e  to  
a b o u t  100 f e e t  a l t i t u d e .  If t h e r e  w e r e  a  d i f f e r e n c e  in  th e  l ig h te d  a p p r o a c h  
d i r e c t i o n  an d  l a n d in g  d i r e c t i o n ,  th e  s u b j e c t - p i l o t  w e n t  o ff  th e  a p p r o a c h  
s lo p e  p a th  a s  n e c e s s a r y  in  th e  v ic in i t y  o f  100 to  50 f e e t  a l t i t u d e .  T he 
s u b j e c t - p i l o t  c o n t in u e d  the  a p p r o a c h , . c a m e  to  a  h o v e r  a t  a b o u t  3 f e e t  o v e r  
th e  p ad  s u r f a c e ,  an d  th e n  la n d e d .  T he  o b s e r v e r - p i l o t  r e c o r d e d  d a t a  o n  
r a t e  o f  c o r r e c t i o n ,  a n d  a n y th in g  u n u s u a l  in  th e  c o m p le t i o n  o f  th e  a p p r o a c h  
a n d  la n d in g .

F o r  d e t e r m i n a t i o n  o f  w h e th e r  w in d  d i r e c t i o n  h a d  b e e n  s e e n  
c o r r e c t l y ,  a n  a n a lo g o u s  p r o c e d u r e  w a s  fo l lo w ed .  T he  o b s e r v e r - p i l o t  
a s k e d  th e  f r o n t  s u b j e c t - p i l o t  to  r e p o r t  w h a t  w in d  d i r e c t i o n  he sa w  
d i s p l a y e d  in  l ig h t s  w h e n  he f i r s t  s a w  i t  c l e a r l y .

F o l lo w in g  th e  la n d in g ,  th e  s u b j e c t - p i l o t  to o k  o f f  and  f lew  th e  
h e l i c o p t e r  to  a n o t h e r  i n d i c a t e d  l a n d m a r k .  H e h e ld  t h e r e  u n t i l  th e  s ig n a l  
to  b e g in  th e  n e x t  r u n  w a s  g iv e n  by  th e  to w e r .  The s e c o n d  h e l i c o p t e r  w a s  
m a k in g  h is  a p p r o a c h  an d  la n d in g  d u r i n g  th e  f i r s t  h e l i c o p t e r ’s o u tb o u n d  
r u n  a n d  h e ld  a t  th e  s c h e d u le d  l a n d m a r k .  W h en  n u m b e r  tw o c o m p le te d  
h is  l a n d in g ,  th e  c o n t r o l  t o w e r  o r d e r e d  th e  l i g h t s  s w i tc h e d  to  th e  s e tu p  
s c h e d u le d  f o r  th e  n e x t  r u n ,  and  th e  f i r s t  h e l i c o p t e r  b e g a n  a g a i n  w h i le  th e  
s e c o n d  w a s  o u tb o u n d .

U n lik e  P h a s e  I, a v a i l a b l e  r e a r  s e a t s  g e n e r a l l y  w e r e  n o t  u s e d  to  
c a r r y  o t h e r  p i l o t s  s in c e  th e  s a m e  b a s i c  p a t t e r n s  w e r e  s h o w n  to  e a c h  in  
t u r n .  The b a s i c  d a t a  c o l l e c t e d  c o n s i s t e d  o f  th e  r e p o r t s  an d  a p p r o a c h  and  
la n d in g  p e r f o r m a n c e  r a t i n g s  o b ta in e d  w i th  th e  s u b j e c t  a c t u a l l y  f ly in g ,  and  
th e  g o a l  w a s  to  c y c le  a  s a m p l e  o f  40 s u b j e c t - p i l o t s  t h r o u g h  th e  fu l l  s e t  o f  
b a s i c  a p p r o a c h  d i r e c t i o n / l a n d i n g  d i r e c t i o n  a r r a y s .  T h e s e  c o n s t i tu t e d  
s e v e n  r u n s  p e r  p i lo t ,  r e q u i r i n g  a b o u t  40 m i n u t e s ,  an d  a l lo w in g  up to five  
p i lo t s  p e r  h e l i c o p t e r  p e r  n ig h t .

In  t h i s  p la n  o f  s e v e n  la n d in g s  p e r  p i lo t ,  i t  w a s  n o t  p o s s i b l e  to  
sh o w  e a c h  s u b j e c t  a l l  p o s s i b l e  c o m b in a t i o n s  o f  p a d  f lo o d l ig h ts ,  i n s e t  
l i g h t s ,  an d  a p p r o a c h  s lo p e  s y s t e m s .  Tw o la n d in g s  w e r e  m a d e  w i th  b o tn

26



f lo o d l ig h ts  a n d  i n s e t  l i g h t s ,  tw o  w e r e  m a d e  w i th  f lo o d l ig h ts  a lo n e ,  tw o  
w i th  i n s e t  l i g h t s  a lo n e ,  an d  o n e  w a s  m a d e  w i th  n e i t h e r  a n d  th e  p i lo t  
a l lo w e d  to  u s e  h i s  la n d in g  l i g h t s  an d  c lu e s  a v a i l a b l e  f r o m  s u r f a c e  m a r k i n g  
an d  g lo w  o f  o t h e r  l i g h t s ,  p a r t i c u l a r l y  th e  p e r i m e t e r ,  o r  s o u r c e s  s u c h  a s  
th e  m o o n .

S u b je c t s  an d  A i r c r a f t

P i lo t  s u b j e c t s  n u m b e r e d  46 in  a l l .  T h i s  in c lu d e d  39 in  th e  u n i f o r m e d  
s e r v i c e s  (30 U. S. A r m y ,  8 U. S. A i r  F o r c e ,  an d  1 U. S. C o a s t  G u a rd )  an d  
7 c i v i l i a n s .  A r m y  p i l o t s  f lew  th e  C H -2 1 ,  r a n g e d  in  r a n k  f r o m  C h ie f  
W a r r a n t  O f f i c e r - 2  to  L ie u t e n a n t  C o lo n e l ,  a n d  v a r i e d  in  f l ig h t  e x p e r i e n c e  
f r o m  lo w s  o f  800 h o u r s  in  h e l i c o p t e r s  an d  10 h o u r s  in  th e  C H -21  to  h ig h s  
o f  4 , 4 0 0  h o u r s  i n  h e l i c o p t e r s  an d  2, 500 h o u r s  in  C H - 2 1 's .  A i r  F o r c e  
p i l o t s  f le w  th e  U H -1 ,  a  m o r e  m o d e r n  an d  m a n e u v e r a b l e  c r a f t ,  h e ld  th e  
r a n k  o f  C a p ta in  an d  M a j o r ,  an d  v a r i e d  in  h o u r s  e x p e r i e n c e  f r o m  2, 000 
h o u r s  in  h e l i c o p t e r s  an d  12 h o u r s  in  th e  U H -1 to  h ig h s  o f  5, 300 h o u r s  in  
h e l i c o p t e r s  an d  450  h o u r s  in  U H - l ' s .  T w o  A r m y  p i l o t s  f le w  a s  o b s e r v e r s  
o n ly  in  P h a s e  I a n d  d id  n o t  a c t u a l l y  l a n d  o n  th e  e x p e r i m e n t a l  h e l ip a d .

O f th e  c i v i l i a n  p i l o t s ,  fo u r  w e r e  FA A  e m p l o y e e s  an d  h e l i c o p t e r  
r a t e d ,  r a n g in g  in  e x p e r i e n c e  f r o m  9, 500 h o u r s  o v e r a l l  a n d  3, 300 h o u r s  
in  B e l l  4 7 G - ty p e  to  400  h o u r s  o v e r a l l  a n d  o n ly  30 h o u r s  in  B e l l  h e l i 
c o p t e r s .  F ix e d  w in g  p i lo t s  w ho ro d e  a s  o b s e r v e r s  o n ly  a c c o u n te d  fo r  
tw o  a d d i t i o n a l  c i v i l i a n s ,  w h i le  th e  l a s t  c i v i l i a n  w a s  p r i v a t e l y  e m p lo y e d  
an d  h a d  3, 500 h o u r s  in  h e l i c o p t e r s ,  1 ,5 0 0  o f  t h e m  i n  th e  B e l l .

27



R e s u l t s

T h e  f u n c t io n  o f  t h i s  h e l i p o r t  l i g h t in g  s y s t e m  i s  to  p r o v id e  g u id a n c e  
to  p i l o t s  e n a b l in g  t h e m  to  l o c a t e  th e  h e l i p o r t ,  id e n t i f y  th e  la n d in g  pad ,  
an d  c o n d u c t  a p p r o a c h  an d  la n d in g  o p e r a t i o n s  u n d e r  V FR  c o n d i t io n s .  Each 
e l e m e n t  in  th e  t o t a l  s y s t e m  w a s  d e s i g n e d  w i th  a  p a r t i c u l a r  g u id a n c e  
r e q u i r e m e n t  in  v ie w ; h e n c e ,  th e  t e s t  r e s u l t s  w i l l  be  r e p o r t e d  o n  e a c h  
e l e m e n t - r e q u i r e m e n t  in  tu r n .

B e a c o n ;  H e l i p o r t  l o c a t i o n  s h o u ld  b e  g iv e n  by  th e  d i s t i n c t i v e  a p p e a r 
a n c e  o f  th e  g r e e n - y e l l o w - w h i t e  f l a s h e s .  A t o t a l  o f  42 p i lo t s  f ly in g  
h e l i c o p t e r s  an d  4 p i l o t s  r id in g  r e a r  s e a t s  a s  o b s e r v e r s  w e r e  d i r e c t e d  to 
l o c a t i o n s  a p p r o x i m a t e l y  3 m i l e s  f r o m  th e  e x p e r i m e n t a l  b e a c o n .  W hile  
o u t  a t  t h e s e  l o c a t io n s  a l l  th e  p i l o t s  w e r e  a s k e d  to  lo o k  fo r  th e  b e a c o n  and 
to  r e p o r t  i t s  lo c a t io n .  F o l lo w in g  th e  f l i g h t s ,  th e  p i l o t s  f i l le d  o u t  p r in t e d  
q u e s t i o n n a i r e s  t h a t  in c lu d e d  fo u r  i t e m s  on  th e  b e a c o n .  T he  r e s u l t s  w e r e  
c o n s i s t e n t  in  s h o w in g  t h a t  th e  b e a c o n  p e r f o r m e d  i t s  t a s k .  O f th e  r e s p o n d -  
-en ts ,  42 o u t  o f  45 r e p o r t e d  t h a t  th e y  g o t  th e  d i r e c t i o n  to  th e  h e l i p o r t  f r o m  
th e  b e a c o n  a t  th e  m a x i m u m  d i s t a n c e  t e s t e d ,  u s u a l l y  3 m i l e s .  S i m i l a r l y ,  
42 o f  45  s a id  th e  b e a c o n  w a s  d i s t i n c t i v e  e n o u g h  f o r  r e a d y  id e n t i f i c a t i o n ,
40 o f  45 s a id  th e  s i g n a l  w a s  b o ld  e n o u g h ,  an d  th e  p r e p o n d e r a n c e  o f  th e  
s p e c i f i c  c o m m e n t s  o f f e r e d  in  r e s p o n s e  to  a  f in a l  o p e n  en d  q u e s t i o n  w as  
in  th e  f o r m  o f  s u g g e s t i o n s  f o r  f u r t h e r  i m p r o v e m e n t  o f  a  r e a s o n a b l y  
s a t i s f a c t o r y  g u id a n c e  e l e m e n t .  O n ly  tw o  c o m m e n t s  w e r e  s t r o n g l y  
n e g a t iv e .  Q u e s t io n s  a n d  r e s p o n s e s  o n  th e  b e a c o n  a r e  s u m m a r i z e d  in  
A p p e n d ix  1, T a b le  1 - 1,

S in c e  th e  u n i f o r m e d  a n d  c iv i l  p i l o t s  a n d  o b s e r v e r s  sh o w e d  no 
s t r i k i n g  d i f f e r e n c e s  in  r e s p o n s e ,  th e  n u m b e r s  e l e c t i n g  e a c h  a l t e r n a t i v e  
m a y  be  p o o le d ,  y i e ld in g  th e  fo l lo w in g  t o t a l s .  F o r  q u e s t i o n s  1 an d  2, 42 
o u t  o f  45 e n d o r s e d  th e  b e a c o n  a s  p r o v id i n g  c l e a r  i d e n t i f i c a t i o n  i n f o r m a 
t i o n  f r o m  th e  m a x i m u m  d i s t a n c e  t e s t e d  a n d  p r o v id in g  th e  i n f o r m a t i o n  in  
s u f f i c i e n t ly  d i s t i n c t i v e  f o r m .  O n q u e s t i o n  3, 40 o u t  o f  45 s t a t e d  th a t  the  
b e a c o n  w a s  b o ld  e n o u g h  f o r  i d e n t i f i c a t i o n  a t  th e  r e q u i r e d  r a n g e .

A ll  o f  t h e s e  r e s u l t s  m a y  be  t e s t e d  f o r  s t a t i s t i c a l  s i g n i f i c a n c e  by 
a p p l i c a t i o n  o f  th e  s ig n  t e s t  ( s e e  R e f e r e n c e  4). T he  o u tc o m e  o f  t h i s  c h e c k  
i s  t h a t  a l l  t h r e e  p r o p o r t i o n s  found  o n  th e  b e a c o n  q u e s t i o n s  a r e  s ig n i f i c a n t  
b e y o n d  th e  . 01 l e v e l .  T he  s t a t i s t i c a l  i n f e r e n c e  m a y  b e  s t a t e d  a s  fo l lo w s :  
T h e  d e v i a t i o n s  f r o m  h a l f  " y e s "  a n d  h a l f  " n o "  a r e  s o  l a r g e  a s  to p r a c t i 
c a l ly  e l i m i n a t e  th e  p o s s i b i l i t y  t h a t  th e y  o c c u r r e d  th r o u g h  c h a j ic e .  It is  
c o n c lu d e d ,  th e n ,  t h a t  th e  p i l o t s  g a v e  o v e r w h e lm in g  s u p p o r t  to  th e  id e a  
t h a t  th e  b e a c o n  is  p o w e r f u l  a n d  d i s t i n c t i v e  e n o u g h  to  p e r f o r m  i t s  b a s i c  
j o b — id e n t i f i c a t i o n  o f  th e  h e l i p o r t  a t  3 m i l e s  o r  m o r e .  O b s e r v e r - p i l o t  
r e c o r d s  fu lly  s u p p o r t e d  t h i s  c o n c lu s io n .
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M e m b e r s  o f  th e  t e s t  t e a m  d i s c u s s e d  th e  p e r f o r m a n c e  o f  th e  
e x p e r i m e n t a l  h e l i p o r t  b e a c o n  w i th  th e  s u b j e c t  p i l o t s  an d  a m o n g  t h e m 
s e l v e s .  T he  c o n s e n s u s  o f  o p in io n  e m e r g i n g  f r o m  th e  c o m m e n t s  o f f e r e d  
by  p i lo t s  a n d  th e  t e s t  t e a m  o b s e r v a t i o n s  o v e r  a  p e r i o d  o f  u s e  o f  4 
w e e k s  in c lu d e s  tw o m a j o r  p o in t s .  F i r s t ,  th e  r a n g e  o f  d e t e c t i o n  o f  th e  
b e a c o n  is  v e r y  g r e a t ,  on e  c r e w  r e p o r t i n g  i n i t i a l  s ig h t in g  i m m e d i a t e l y  
a f t e r  l e a v in g  W a s h in g to n ,  D. C. , s o m e  12 m i l e s  a w a y ,  b u t  th e  m u l t ip l e  
f l a s h  co d e  f o r  s p e c i f i c  f ie ld  i d e n t i f i c a t i o n  i s  c o n s i d e r a b l y  l e s s  th a n  
o p t im u m .  A p l a in ,  t h r e e - f l a s h  s e q u e n c e  o f  g r e e n - y e l l o w - w h i t e  w a s  
p r e f e r r e d  to  m u l t ip l e  f l a s h  c o d e s  w i th in  c o l o r  b a n d s .  S e c o n d ,  th e  
r o t a t i o n  s p e e d  m i g h t  be  i n c r e a s e d .  If t h i s  w e r e  d o n e  a t  th e  s a m e  t i m e  
th a t  th e  m u l t i p l e  f l a s h e s  w i th in  a  c o l o r  w e r e  e l i m i n a t e d ,  e a c h  c y c le  
w ou ld  c o n s i s t  o f  a n  o n s e t  o f  g r e e n ,  a  d a r k  i n t e r v a l ,  a n  o n s e t  o f  y e l lo w ,  
a  d a r k  i n t e r v a l ,  a n d  a n  o n s e t  o f  w h i te ,  fo l lo w e d  by  a  d a r k  i n t e r v a l .  In 
th e  ju d g m e n t  o f  m o s t  p a r t i e s  to  th e  d i s c u s s i o n s ,  t h i s  " t h r e e - b a n g "  
b e a c o n  w o u ld  b e  m o r e  d i s t i n c t i v e  t h a n  th e  1 0 - l a m p ,  " m i n i - f l a s h "  b e a c o n  
r o t a t i n g  s lo w e r .

P e r i m e t e r : E d g e  l i g h t s  d e f in e  th e  u s e a b l e  s u r f a c e  a n d  id e n t i f y  fo r  
th e  p i lo t  th e  a c t u a l  p a d  lo c a t io n ,  a s  c o n t r a s t e d  to  g e n e r a l  h e l i p o r t  l o c a 
t i o n  (g iv e n  by th e  b e a c o n ) .  U pon i n i t i a t i o n  o f  th e  p r e s e n t  t e s t  s e r i e s ,  o f  
a l l  th e  e l e m e n t s ,  a  p e r i m e t e r  l ig h t  s y s t e m  w a s  c l o s e s t  to  a  d e s i g n  
s p e c i f i c a t i o n .  Y e l lo w  l i g h t s ,  a b o u t  f ive  p e r  s i d e ,  h a v e  b e c o m e  
c o n v e n t io n a l .  F r o m  th e  e a r l i e r  T ip to n  t e s t s  i t  w a s  c o n c lu d e d  th a t  p i l o t s  
p r e f e r r e d  to  h a v e  few  p e r i m e t e r  l i g h t s ,  e v e n  w h e n  th e  p a d  w a s  l a r g e  
an d  th e  s p a c in g  m u c h  g r e a t e r  t h a n  th a t  o b ta in in g  w i th  th e  s m a l l e s t  n u m b e r  
o f  l i g h t s  p r o v id e d  o n  a  s m a l l  pad .  F iv e  h a s  b e e n  th e  n u m b e r  c h o s e n  
b e c a u s e  i t  i s  e n o u g h  to  a l lo w  fo r  s o m e  l a m p  o u ta g e ;  i t  i s  a n  odd  n u m b e r  
so  t h a t  e a c h  s id e  h a s  a  l ig h te d  m i d - p o i n t  f o r  a i m in g ,  an d  i t  s e e m s  
a p p l i c a b le  to  p a d s  in  th e  p o p u la r  s i z e  r a n g e s  o f  50 to  150 f e e t  o n  a  s id e .

A ll  t h a t  r e m a i n e d  in  th e  w ay  o f  r e q u i r e d  r e s u l t s  on  p ad  p e r i m 
e t e r  l ig h t in g  w a s  a  b r i g h t n e s s  s t a t e m e n t — s e t t i n g s  t h a t  p r o v id e  the  
r e q u i r e d  r a n g e  w i th o u t  e x c e s s i v e  g l a r e  in  f in a l  la n d in g  m a n e u v e r s  — and  
a d e t e r m i n a t i o n  o f  l a m p  ty p e s ,  e l e v a t i o n s ,  a n d  l e n s e s  t h a t  m e e t  th e  
n ig h t  o p e r a t i o n a l  r e q u i r e m e n t s .  T h e r e  w a s  r e a s o n  to  d o u b t  t h a t  e i t h e r  
the  e x p e r i m e n t a l  p e r i m e t e r  o r  a n y  o t h e r  f e a s ib l e  s e t  o f  p e r i m e t e r  l i g h ts  
cou ld  p r o v id e  s u f f i c i e n t  c a n d le  p o w e r  to  o b ta in  th e  r a n g e  o b ta in a b le  by  
d a y l ig h t  f r o m  h e l ip a d  m a r k i n g .

D u r in g  th e  11 n ig h t s  o f  f ly in g  in  th e  P h a s e  II s e r i e s ,  th e  p e r i m 
e t e r  b r i g h t n e s s  w a s  v a r i e d  a c c o r d i n g  to  th e  c u r r e n t  w e a t h e r  a n d  the  
s u g g e s t io n s  o f  th e  p i lo t s  f ly in g  to  th e  pad . At no t i m e  w a s  t h e r e  an y  
q u e s t io n  o f  th e  c a p a c i t y  o f  th e  l a m p s  a n d  f i l t e r s  to p r o v id e  s u f f i c i e n t  
n igh t b r i g h t n e s s ;  a t  a l l  t i m e s  s e l e c t e d  l e v e l s  w e r e  in  th e  r a n g e  o f  10 to  
20 p e r c e n t  o f  m a x im u r n  i n t e n s i ty .  R e s p o n s e s  to  s p e c i f i c  q u e s t i o n s  o n  ' 
the y e l lo w  p e r i m e t e r  a r e  s u m m a r i z e d  in  A p p e n d ix  1, T a b le  l - I I .
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As in  th e  c a s e  o f  th e  b e a c o n  r e s u l t s ,  th e  d a t a  f r o m  m i l i t a r y  and  
c iv i l  p i l o t s  sh o w  p a r a l l e l  t r e n d s  a n d  m a y  b e  p o o le d .  T h is  g iv e s  28 to  18 
s a y in g  th e  y e l lo w  p e r i m e t e r  a p p e a r e d  to  d e f in e  a  f o u r - s i d e d  a r e a  a t  a  
3 - m i l e  r a n g e .  T h a t  p r o p o r t i o n  f a i l s  o f  s t a t i s t i c a l  s i g n i f i c a n c e ,  e v e n  a t  
th e  , 05 l e v e l ,  an d  l e a d s  to th e  c o n c l u s i o n  t h a t  th e  p e r i n a e t e r  i s  n o t  fu l ly  
e f f e c t iv e  a t  th e  m a x i m u m  r a n g e  a t  w h ic h  i t  c a n  b e  d e t e c t e d .  S u b je c t iv e  
o b s e r v a t i o n s  i n d i c a t e d  th a t  a t  3 m i l e s  an d  a  low  e l e v a t i o n  s u c h  a s  300 
f e e t  a b s o lu t e  a l t i t u d e ,  th e  p e r i m e t e r  o f t e n  a p p e a r s  a s  a  s m u d g e  o r  a t  
b e s t  a  l in e  o f  y e l lo w .  O b s e r v e r - p i l o t s  s p e c i f i c a l l y  a s k e d  e a c h  p i lo t  to 
s t a t e  w h e n  th e  p e r i m e t e r  b e c a m e  a d e q u a te  in  d e f in in g  a  f o u r - s i d e d  la n d in g  
p a d ,  an d  t h e s e  d a t a  w e r e  e x t r e m e l y  c o n s i s t e n t  in  s e l e c t i n g  1 m i le  a s  the  
p o s i t i v e  a n s w e r .

Q u e s t io n  2 p r o d u c e d  th e  s a m e  r e s u l t  a s  1, 28 to  18, a n  u n c o n 
v in c in g  v o te  fo r  th e  e f f e c t i v e n e s s  o f  th e  p e r i m e t e r  l i g h t s  a t  3 m i l e s .  T he  
f in a l  t h r e e  s p e c i f i c  q u e s t i o n s ,  in  c o n t r a s t ,  p r o d u c e d  d i v i s i o n s  o f  44  to  2, 
44  to  2, and  43 to  3, a l l  s i g n i f i c a n t  f a r  b e y o n d  th e  . 01 le v e l .  T h e s e  
r e s u l t s  i n d i c a te  t h a t  th e  p e r i m e t e r  w a s  h ig h ly  e f f e c t iv e  w h e n  s e e n  f r o m  
1 m i l e  o r  l e s s .

A n o v e r w h e lm in g  m a j o r i t y  s a id  th e  p e r i m e t e r  w a s  d i s t i n c t i v e  
e n o u g h  in  f o r m  and  c o l o r .  S i m i l a r l y ,  th e  p i lo t s  r e p o r t e d  th e  p e r i m e t e r  
b o ld  en o u g h .  F i n a l ly ,  th e y  e n d o r s e d  th e  c h o ic e  o f  f ive  l i g h t s  to  a  s id e .  
R e v ie w  o f  th e  c o m m e n t s  i n d i c a t e s  h e r e  a g a i n  a  g e n e r a l  s a t i s f a c t i o n  w i th  
th e  y e l lo w  p e r i m e t e r .

A p p r o a c h  D i r e c t io n :  H e l i p o r t s  in  u s e  to d a y  fo r  c i v i l  o p e r a t i o n s  do 
n o t  h a v e  a p p r o a c h  l i g h t s ,  an d  th e  o p e r a t o r s  o f  c i v i l  h e l i c o p t e r s  in  
s e v e r a l  m e t r o p o l i t a n  a r e a s  s u r v e y e d  by  R, F , G a te s  in  1967 r e p o r t e d  
th a t  th e y  d id  n o t  r e c o g n i z e  a  r e q u i r e m e n t  f o r  a p p r o a c h  l i g h t s  to  s u p p o r t  
V FR  o p e r a t i o n s ,  '5' T he  u s u a l  r e a s o n i n g  s e e m s  to  be t h a t  c iv i l  h e l i c o p t e r  
o p e r a t o r s  t e n d  to  know  in  a d v a n c e  th e  o b s t r u c t i o n s  o r  s p e c i a l  n o i s e  
a b a t e m e n t  a r e a s  th a t  m a y  r e q u i r e  a p p r o a c h in g  a  h e l i p o r t  f r o m  one  
p a r t i c u l a r  d i r e c t i o n ,  o r ,  a l t e r n a t i v e l y ,  th e y  u s e  r a d i o  to  c o n t a c t  a  
c o n t r o l l e r  f o r  s p e c i a l  a p p r o a c h  i n s t r u c t i o n s .  F o r  t h e s e  r e a s o n s ,  th e  
p r e s e n t  t e s t  o f  a p p r o a c h  d i r e c t i o n  l i g h t s  w a s  a i m e d  a t  d e t e r m i n i n g  
w h e t h e r  o r  n o t  a  p a r t i c u l a r  p a t t e r n  o f  p a r t i c u l a r  f i x t u r e s ,  d e v e lo p e d  
a f t e r  p r e t e s t i n g  a t  C in c in n a t i  a n d  T ip to n  F i e l d ,  w a s  c a p a b le  o f  c o n v e y in g  
a p p r o a c h  d i r e c t i o n  i n f o r m a t i o n ,  i f  s u c h  w e r e  r e q u i r e d .  In  no s e n s e  w a s

'• 'P e r s o n a l  c o m m u n ic a t io n ,  R, F. G a t e s ,  N A -5 2 3 ,  N a t io n a l  A v ia t io n  
F a c i l i t i e s  E x p e r i m e n t a l  C e n t e r ,  A t l a n t i c  C ity ,  N ew  J e r s e y  08405
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th e  a i m  to  d e t e r m i n e  th e  c iv i l  n e e d  f o r  v i s u a l  a p p r o a c h  d i r e c t i o n .  It m a y 
be th a t  m i l i t a r y  h e l i p o r t s  m o r e  f r e q u e n t l y  r e q u i r e  v i s u a l  a p p r o a c h  
d i r e c t i o n  in f o r m a t io n .

T he  q u e s t i o n s  a s k e d  a n d  th e  n u m b e r s  o f  r e s p o n s e s  o b ta in e d  a r e  
s h o w n  in  A p p e n d ix  1, T a b le  l - I I I ,  S in c e  p i lo t s  o c c a s i o n a l l y  a d d e d  c o m 
m e n t s  n o t  s p e c i f i c a l l y  c a l l e d  fo r  in  th e  p r i n t e d  q u e s t i o n n a i r e ,  t h e s e  h a v e  
b e e n  i n s e r t e d  n e x t  to th e  q u e s t i o n s  r e f e r r e d  to.

T he  p o o le d  t o t a l  o f  42 y e s  to 2 no (tw o A r m y  s u b j e c t s  d id  no t  
c o m p le te  th e  P h a s e  II r u n s  an d  d id  n o t  f i l l  o u t  th e  q u e s t i o n n a i r e  p o r t i o n s  
c o v e r in g  a p p r o a c h  d i r e c t i o n ,  la n d in g  d i r e c t i o n ,  an d  p ad  s u r f a c e  l ig h t in g ,  
h e n c e  th e  P h a s e  II N = 44) i n d i c a t e s  t h a t  th e  a p p r o a c h  l i g h t s  s e r v e d  to  
g iv e  th e  c o m m a n d e d  d i r e c t i o n  a t  th e  s t a r t i n g  d i s t a n c e ,  1 m i l e  o r  m o r e .  
S i m i l a r l y ,  th e  s e c o n d  a n d  t h i r d  q u e s t i o n s  r e c e i v e d  41 to 2 an d  41 to  1 
v o te s  in  f a v o r  o f  th e  e f f e c t i v e n e s s  o f  th e  p a t t e r n .  Q u e s t io n  4 p r o v id e d  
36 y e s  a n s w e r s  to  w h e th e r  o r  n o t  th e  a p p r o a c h  d i r e c t i o n  l ig h t s  s h o u ld  
h a v e  c l e a r  l e n s e s  v e r s u s  6 w ho a s k e d  fo r  y e l lo w .  I n t e n s i t y  w a s  r e p o r t e d  
a s , s a t i s f a c t o r y  by 38, w h i le  4 s a id  too  b r i g h t ,  an d  2 s a id  too  d im .  L e n g th  
and  s p a c in g  w e r e  s a t i s f a c t o r y  to 34 v e r s u s  10 w ho found f a u l t ,  s u g g e s t in g  
fo r  th e  m o s t  p a r t ,  w i d e r  s p a c in g .  F i n a l l y ,  26 s a id  n o th in g  w a s  o b j e c t i o n 
a b le  a b o u t  th e  a p p r o a c h  d i r e c t i o n  l ig h ts  w h i le  17 r e c o m m e n d e d  c h a n g e s ,  
a  n u m b e r  o f  t h e m  h a v in g  to  do w i th  m a t t e r s  n o t  r e f l e c t i n g  d i r e c t l y  o n  th e  
a d e q u a c y  o f  th e  l i g h t s .

W ith  th e  e x c e p t io n  o f  th e  l a s t  q u e s t i o n ,  c a l l in g  fo r  r e c o m m e n d e d  
c h a n g e s ,  a l l  th e  q u e s t i o n s  p r o d u c e d  s t a t i s t i c a l l y  s i g n i f i c a n t  p r o p o r t i o n s  
o f  r e s p o n s e  f a v o r in g  th e  a d e q u a c y  o f  th e  a p p r o a c h  d i r e c t i o n  l ig h ts .

S o m e  o f  th e  s u b j e c t  p i l o t s  e x p r e s s e d  d i s s a t i s f a c t i o n  w i th  th e  
c o n c e p t  o f  a  la n d in g  d i r e c t i o n  d i f f e r e n t  f r o m  th e  a p p r o a c h  d i r e c t i o n .  
P r e f l i g h t  b r i e f i n g s  a t t e m p t e d  to  e x p l a in  th e  p u r p o s e  o f  th e  r u n s  w i th  th i s  
d i f f e r e n c e .  The s u b j e c t s  w e r e  to ld  t h a t  o m n i d i r e c t i o n a l  a p p r o a c h  m ig h t  
be  b a r r e d  b e c a u s e  o f  o b s t a c l e s ,  n o i s e  a b a t e m e n t  r u l e s ,  o r  in  s o m e  
m i l i t a r y  i n s t a n c e s ,  s e c u r i t y  f a c t o r s .  A p p r o a c h  d i r e c t i o n  l i g h t s ,  th e n ,  
w ou ld  p r o v id e  g u id a n c e  a s  to  th e  d i r e c t i o n  in  w h ic h  th e  h e l ip a d  sh o u ld  be  
a p p r o a c h e d .  T h is  d i r e c t i o n  m ig h t ,  h o w e v e r ,  n o t  be s u i t a b le  fo r  a  
s t r a i g h t  in  f l ig h t  to  h o v e r  an d  to u c h d o w n  b e c a u s e  o f  a  p o s s i b l e  c o n f l i c t  
w i th  a c t u a l  w ind  d i r e c t i o n .  H e n c e ,  la n d in g  d i r e c t i o n  l ig h ts  m ig h t  be 
ad d e d  to  p r o v id e  g u id a n c e ,  to th e  n e a r e s t  45 , a s  to th e  f in a l  d i r e c t i o n  
th a t  sh o u ld  be  fo l lo w e d ,  s u b s e q u e n t  to  a p p r o a c h ,  a n d  d u r in g  th e  a c t u a l  
la n d in g .

T he  s u b j e c t  p i lo t s  w e r e  p a r t i c u l a r l y  c a u t io n e d  th a t  th e  a p p r o a c h  
d i r e c t i o n  d id  n o t  h a v e  to  be fo l lo w e d  a l l  th e  w ay  in  to  th e  pad ,  b u t  r a t h e r  
w as  in te n d e d  to g u id e  th e  a p p r o a c h  f r o m  1 m i le  to ,  p e r h a p s ,  1 / 4  m i l e .
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H a v in g  r e a c h e d  th e  n e a r  v i c in i t y  o f  th e  p a d ,  th e  p i l o t  w a s  to 
c o n s i d e r  th e  a p p r o a c h  c o m p le te d  an d  s w in g  a r o u n d  to  m a k e  good  the  
i n d i c a t e d  la n d in g  d i r e c t i o n  d u r i n g  th e  f in a l  d e s c e n t .  P i l o t s  w e r e  
s p e c i f i c a l l y  i n s t r u c t e d  to  t e r m i n a t e  th e  a p p r o a c h  d i r e c t i o n  t r a c k  e a r l y  
e n o u g h  to  s w in g  a r o u n d  and  p ic k  u p  th e  la n d in g  d i r e c t i o n  in  a  s a f e  and  
c o m f o r t a b l e  m a n n e r .  A p p a r e n t l y ,  s o m e  o f  th e  s u b j e c t s  r e j e c t e d  th i s  
b r i e f i n g  an d  f e l t  t h a t  th e  app:^‘o a c h  d i r e c t i o n  l i g h t s ,  e x te n d in g  f r o m  
300 f e e t  to  100 f e e t  f r o m  th e  p a d ,  c o m m a n d e d  th e m  to  fly a lo n g  th a t  l in e  
a l l  th e  w a y  d o w n  o v e r  th e  l i g h t s .  T h is  w o u ld  l e a v e  th e  p i lo t  w i th  l i t t l e  
r o o m  to  h o o k  a r o u n d  an d  p ic k  up  a  f in a l  la n d in g  d i r e c t i o n  9 0 °  o p p o s e d  to 
th e  a p p r o a c h .  S in c e  th i s  m i s u n d e r s t a n d i n g  o f  th e  g ro u n d  r u l e s  r e c u r r e d  
w i th  s e v e r a l  p i l o t s ,  i t  m u s t  be  a s s u m e d  th a t  th e  b r i e f i n g  a s k e d  c o m p r e 
h e n s i o n  o f  a  d i f f i c u l t  p o in t :  F ly  in  th e  d i r e c t i o n  l a id  o u t  by  th e  a p p r o a c h  
d i r e c t i o n  l ig h ts  b u t  n o t  n e c e s s a r i l y  o v e r  th e  a p p r o a c h  d i r e c t i o n  l i g h ts  
t h e m s e l v e s .  P e r h a p s  a p p r o a c h  d i r e c t i o n  l i g h t s  p l a c e d  th i s  c lo s e  in  to  
th e  h e l ip a d  m u s t  be  e x p e c t e d  to  d e f in e  n o t  m e r e l y  a  d i r e c t i o n  b u t  a n  
a c t u a l  p a th  fo r  a n y  b u t  th e  m o s t  c a r e f u l l y  t r a i n e d  p i lo t .  T h i s  e x p e c ta t io n ,  
i f  s o u n d ,  w o u ld  te n d  to  a r g u e  a g a i n s t  u s in g  th e  p r e s e n t  c o n f ig u r a t io n .

L a n d in g  D i r e c t i o n : T he  la n d in g  d i r e c t i o n  l i g h t s  a r e  s h o r t  (75-foO t)
s in g le  ro w s  o f  y e l lo w  l i g h t s  s i m i l a r  to  th e  u n i t s  m a k in g  up  th e  p e r i m e t e r .  
W hen  a  p a r t i c u l a r  r o w  i s  t u r n e d  o n  i t  p r o v i d e s  i n f o r m a t i o n  to  th e  p i lo t  
t h a t  he  sh o u ld  c o m e  in  o v e r  th e  p ad  f r o m  t h a t  s id e  to  m a k e  h is  la n d in g ,  
u s u a l l y  b e c a u s e  o f  th e  p r e v a i l i n g  w ind . It i s  p o s s i b l e  to im a g in e  a  
h e l ip a d  w i th  a p p r o a c h  d i r e c t i o n  r e s t r i c t i o n s  b u t  w i th o u t  th e  s p a c e  a v a i l 
a b le  f o r  i n s t a l l a t i o n  o f  a n  a p p r o a c h  d i r e c t i o n  l ig h t  s y s t e m .  H e n c e ,  t h e r e  
m a y  be a d d i t i o n a l  u s e s ,  s u c h  a s  s u b s t i t u t e  a p p r o a c h  d i r e c t i o n  i n d i c a t o r s ,  
f o r  th e  s h o r t  r o w  o f  la n d in g  d i r e c t i o n  l i g h ts .

L a n d in g  d i r e c t i o n  i n f o r m a t i o n  i s  r e q u i r e d  f r o m  o n e - h a l f  m i l e  
( m i l i t a r y )  a n d  o n e - f o u r t h  m i le  (c iv i l )  i n  low  V FR  w e a t h e r .  T he  r e s u l t s  
in  A p p e n d ix  1, T a b le  1-IV , i n d i c a t e  t h a t  th e  l ig h ts  h a v e  th e  r e q u i r e d  r a n g e ,  
40  to  4 r e p o r t i n g  th a t  w h e n  s e e n  w i th o u t  a p p r o a c h  d i r e c t i o n  l i g h t s ,  the  
la n d in g  d i r e c t i o n  l i g h t s  w e r e  d i s t i n c t i v e  a n d  p r o m i n e n t  e n o u g h ,  an d  a  
s i m i l a r  40 to  4 r e p o r t i n g  th e  a d e q u a c y  o f  g u id a n c e  v^ith th e  l o n g e r ,  w h ite  
s y s t e m  t u r n e d  on.

P o s s i b l e  c o n fu s io n s  a m o n g  th e  s y s t e m s  w e r e  r e p o r t e d  by  12 ■ 
p i l o t s .  E x a m i n a t i o n  o f  th e  s p e c i f i c  c o m m e n t s  r e v e a l s ,  h o w e v e r ,  t h a t  
m a n y  o f  the  p o s s i b l e  c o n fu s io n s  n o te d  w o u ld  n o t  a f f e c t  a d v e r s e l y  the  
s a f e ty  o r  e f f i c i e n c y  o f  th e  la n d in g .  F o r  e x a m p l e ,  m i s s i n g  th e  la n d in g  
d i r e c t i o n  l i g h t s  w h e n  th e y  w e r e  t a c k e d  on  a t  th e  en d  o f  th e  a p p r o a c h  
d i r e c t i o n  s y s t e m  w o u ld  n o t  m a t t e r .  A s t r a i g h t - i n  w ould  be c o m m a n d e d  
w h e t h e r  o r  n o t  th e  la n d in g  d i r e c t i o n  l i g h t s  w e r e  s e e n  s e p a r a t e l y .

In te n s i ty  o f  th e  l ig h ts  w a s  s a t i s f a c t o r y  to  38 v e r s u s  5 r e p o r t i n g  
g l a r e  an d  1 r e p o r t i n g  i n s u f f i c i e n t  in t e n s i ty .  S i m i l a r l y ,  th e  p a t t e r n  w as
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a p p r o v e d  by 37 v e r s u s  7, 4 v o t in g  f o r  a  l o n g e r  ro w  a n d  1 fo r  f e w e r  l i g h t s .  
N o th ing  w a s  o b je c t io n a b le  to  33 w h i le  11 r e c o m m e n d e d  c h a n g e s  r a n g in g  
f r o m  c h a n g e d  c o l o r ,  to  l e s s  l i g h t s ,  to  g r e a t e r  s p a c in g .

As n o te d  in  th e  d i s c u s s i o n  o f  a p p r o a c h  d i r e c t i o n  l i g h t s ,  a  n u m b e r  
o f  p i l o t s  v o ic e d  s o m e  o b je c t io n  to  th e  s o - c a l l e d  d o g - l e g  a p p r o a c h  and  
la n d in g .  T he  l a s t  i t e m  u n d e r  la n d in g  d i r e c t i o n  l i g h t s  a i m e d  a t  th i s  
s p e c i f i c  c o n d i t io n  a n d  found  40  p i l o t s  s a y in g  th e  l ig h t  i n f o r m a t i o n  w a s  
c l e a r  and  a d e q u a te ,  w i th  d i f f e r e n t  a p p r o a c h  a n d  la n d in g  c o m m a n d s ,  w h i le  
4 s a id  th e  g u id a n c e  w a s  n o t  a d e q u a te .

W ith  a  s a m p l e  o f  44  to t a l ,  o n ly  32 v o te s  a r e  n e e d e d  to  r e a c h  th e  
. 01 l e v e l  o f  s ig n i f i c a n c e .  H e n c e ,  a l l  th e  r e s u l t s  a p p r o v in g  th e  la n d in g  
d i r e c t i o n  l i g h t s  m a y  b e  v ie w e d  a s  r e a l .

S u r f a c e  L ig h t in g  an d  M a r k in g :  Q u e s t io n s  a s k e d  o n  h e l ip a d  s u r f a c e  
l ig h ts  a r e  r e p o r t e d  in  T a b le  1 - V  in  A p p e n d ix  1. T h e  p i l o t s  h a d  f lo w n  
3 -P p ro ach es  a n d  c o m e  to  h o v e r  o v e r  th e  h e l i p a d  w i th  f ive  i n s e t  l i g h t s  on , 
w i th  th e  f lo o d l ig h t  u n i t s  o n ,  a n d  w i th  b o th  o r  n e i t h e r  o f  t h e s e  s y s t e m s  
l ig h te d .  T h e  p e r i m e t e r  l ig h t in g  w a s  a lw a y s  t u r n e d  on , an d  th o s e  l i g h t s  
e x t e n d e d  a  g e n e r a l  i l l u m i n a t i o n  o v e r  th e  h e l ip a d  s o m e w h a t  s i m i l a r  to 
t h a t  s p r e a d  b y  th e  f lo o d s ,  a l th o u g h  l e s s  u n i f o r m .

W h en  o f f e r e d  a  c h o ic e  o f  o n e  s y s t e m  o n  v e r s u s  b o th  i n s e t  l i g h t s  
an d  f lo o d l ig h ts ,  th e  m a j o r i t y  v o te d  f o r  b o th ,  36 to  6 an d  34 to  8 , b o th  
s t a t i s t i c a l l y  s i g n i f i c a n t  p r o p o r t i o n s  (p = < .  01). F o r c e d  to  c h o o s e  o n e  o r  
th e  o t h e r  a lo n e ,  17 c h o s e  i n s e t  l i g h t s  w h i le  26 s e l e c t e d  f l o o d l ig h t s ,  a  
d i f f e r e n c e  t h a t  f a i l s  to  r e a c h  s ig n i f i c a n c e  a t  th e  . 05 l e v e l .  It s h o u ld  b e  
n o te d  th a t  p i l o t s  w e r e  n o t  i n f o r m e d  a s  to  w h ic h  l i g h t s  w e r e  o n  in  a n y  
p a r t i c u l a r  r u n .  S in c e  th e  p e r i m e t e r  l i g h t s  a n d  g e n e r a l  a m b i e n t  l ig h t in g  
i l l u m i n a t e d  th e  p a d ,  i t  i s  l i k e ly  t h a t  th e  a d d i t i o n  o f  f lo o d l ig h ts  w a s  n o t  a  
m a r k e d  c h a n g e .  H e n c e ,  s o m e  p i l o t s  m a y  n o t  h a v e  b e e n  i m p r e s s e d  w i th  
the  v a lu e  o f  f lo o d l ig h ts .  If  t e s t e d  o n  a n  o t h e r w i s e  u n l ig h te d  p a d ,  th e  
floods  m ig h t  h a v e  b e e n  v ie w e d  a s  m o r e  n e c e s s a r y .

W h en  a s k e d  w h e t h e r  o r  n o t  s u r f a c e  l i g h t s  w e r e  n e c e s s a r y ,  26 
p i lo ts  s a id  no, w h i le  18 s a i d  y e s .  T h o s e  w ho  h a d  s a id  y e s  to th i s  
q u e s t io n  w e r e  f a i r l y  e v e n ly  d iv id e d  in  p r e f e r e n c e s  f o r  i n s e t  o r  f lo o d 
l ig h ts .  T a k in g  th i s  r e s u l t  in  c o m b in a t i o n  w i th  th e  v a r i o u s  c o m m e n t s ,  
one m a y  c o n c lu d e  t h a t  s o m e  l i g h t  on  th e  h e l i p a d  i s  d e s i r e d .  It m a k e s  
the p a in te d  m a r k i n g  v i s i b l e  an d  a id s  in  d e p th  p e r c e p t i o n  in  la n d in g .
How th is  l ig h t  i s  p r o v id e d  s e e m s  n o t  to  b e  c r u c i a l  to  m a n y  p i l o t s .  If  
they know  w h e r e  th e  p a d  i s  l o c a t e d  th e y  m a y  be  a b l e  to  g e t  by  w i th  th e  
a i r c r a f t  la n d in g  l ig h t .  S o m e w h a t  b e t t e r  w o u ld  be  a  p ad  i l l u m i n a t e d  by 
f lood ligh ts  o r  g lo w  f r o m  th e  p e r i m e t e r .  S in c e  v i r t u a l l y  e v e r y  c o m m e n t
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o n  th e  p e r i m e t e r  a c c e p t s  th e  p e r i m e t e r  a s  e s s e n t i a l ,  a  r e a l  r e q u i r e m e n t  
a s  o p p o s e d  to  n i c e - t o - h a v e ,  a d d i t i o n a l  p ad  s u r f a c e  l ig h ts  m a y  be  s e e n  a s  
s u p p le m e n t s  a l lo w in g  m o r e  e v e n  i l l u m i n a t i o n  in  to th e  c e n t e r  o f  th e  pad ,  
i n c r e a s i n g  th e  l ig h t  l e v e l  so  t h a t  s m a l l  d e t a i l s  o f  th e  s u r f a c e  m a y  be s e e n ,  
and  g e n e r a l l y  e a s i n g  th e  p e r c e p t u a l  t a s k .  A few  c o m m e n t s  w e r e  s p e c i f i c  
in  a p p r o v in g  th e  c e n t e r  i n s e t  l ig h t  a s  a n  a i m in g  p o in t ,  b u t  th e  m a j o r i t y  
(24 to 19) s a id  th e y  d id  n o t  la n d  w i th  s p e c i a l  a t t e n t i o n  to  it . T h i s ,  a  
s e n i o r  p i lo t  s t a t e d ,  w a s  b e c a u s e  i t  i s  u n s a f e  to  c o n c e n t r a t e  on  th e  s p o t  
d i r e c t l y  u n d e r  th e  h e l i c o p t e r  w h e n  in  th e  f in a l  d e s c e n t .  V is u a l  a t t e n t i o n  
i s  b e t t e r  d i r e c t e d  to  th e  s id e s  w i th  c o n c e n t r a t i o n  o n  a i r c r a f t  a t t i t u d e .

T he  p a r t i c u l a r  p a d  f i x t u r e s  and  t h e i r  i n t e n s i ty ,  lo c a t io n ,  and  
p a t t e r n  w e r e  a p p r o v e d  by  th e  p i l o t s ,  38 to  6 f o r  th e  i n s e t s  an d  37 to  7 
fo r  th e  f lo o d l ig h ts .

A g r o u p  o f  g e n e r a l  a n d  m i s c e l l a n e o u s  q u e s t i o n s  w a s  a p p e n d e d  
to  th e  q u e s t i o n n a i r e  a d m i n i s t e r e d  a f t e r  th e  P h a s e  II a p p r o a c h e s  a n d  
l a n d in g s .  T h e s e  q u e s t i o n s  an d  r e s p o n s e  f r e q u e n c i e s  a r e  s u m m a r i z e d  in  
T a b le  1 -V I  in  A p p e n d ix  1.

O n t e s t  m e th o d ,  th e  p i l o t s  in  th e  m i l i t a r y  s a m p l e  s a i d  th a t  t h e r e  
w e r e  s u f f i c i e n t  r u n s ,  35 to  1, a n d  th e  s in g le  d i s s e n t e r  w a n te d  f e w e r  
f l ig h ts .  H e n c e ,  i t  m a y  be  a s s u m e d  th a t  s u f f i c i e n t  e x p o s u r e  to th e  a l t e r n a t e  
l ig h ts  w a s  g iv e n .  T he  c iv i l  p i l o t s  w e r e  d iv id e d  4 to  4 o n  t h i s  q u e s t io n ,  
a p p a r e n t l y  b e c a u s e  th e  v i s u a l  g l id e  s lo p e  i n d i c a t o r  c o m p a r i s o n  w a s  a d d e d  
an d  u n f a v o r a b l e  w e a t h e r  c o n d i t io n s  w e r e  e n c o u n t e r e d .

Q u e s t io n e d  a s  to  p o s s i b l e  a id  f r o m  a  p a in te d  m a r k i n g  p a t t e r n  a t  
n ig h t ,  o v e r a l l  33 to  11 s a id  y e s ,  a  p r o p o r t i o n  s ig n i f i c a n t  b ey o n d  th e  . 01 
le v e l .  T h is  o v e r a l l  m a y  be  b r o k e n  d o w n  in to  p i l o t s  w ho  f lew  th e  f i r s t  
w e e k  w h e n  t h e r e  w a s  no p a in te d  m a r k i n g ,  7 y e s  and  11 no, an d  th e  l a t e r  
w e e k s ,  w i th  m a r k i n g ,  26 y e s  and  z e r o  no. T h is  s p l i t  m a k e s  i t  c l e a r  th a t  
th e  m a r k i n g  w a s  s e e n  a s  a n  a id .  S in c e  th e  p a in te d  m a l t e s e  c r o s s  w a s  
n ew , th e  T ip to n  F ie l d  a p p l i c a t io n  b e in g  th e  f i r s t  i n s t a n c e  o f  u s e  o f  the  
p a t t e r n  c h o s e n  in  e a r l i e r  j o i n t  F A A /U .  S. A r m y  t e s t s ,  a  s p e c i f i c  q u e s t i o n  
w a s  p u t  to  th e  p i l o t s  w ho f lew  a f t e r  th e  f i r s t  w e e k .  T he  p i lo t s  w e r e  a s k e d  
to  c o m m e n t  o n  th e  p a r t i c u l a r  m a r k i n g .  T he  r e s u l t  w a s  a  s t r o n g  e n d o r s e 
m e n t  o f  th e  p a t t e r n .  P i lo t s  s a id  t h a t  i t  w a s  d i s t i n c t i v e .  By th i s  th e y  
m e a n t  t h a t  i t  id e n t i f i e d  th e  p a d ,  a  l a r g e  m a l t e s e  c r o s s  n e v e r  o t h e r w i s e  
b e in g  s e e n  f r o m  th e  a i r .  A ls o ,  th e  c o m m e n t s  s t r e s s e d  the  u s e f u l n e s s  o f  
th e  p a r t i c u l a r  p a t t e r n  in  th a t  i t  e x te n d e d  w e l l  o u t  to  th e  s i d e s  o f  th e  pad  
and  p r o v id e d  h e a v y  p a r a l l e l  l i n e s  o f f  to  th e  s i d e s  o f  th e  h e l i c o p t e r .  A 
s in g le  c o a t  o f  w h ite  ru n w a y  p a in t  h a d  b e e n  a p p l ie d  to  th e  b l a c k  a s p h a l t i c  
c o n c r e t e  p ad  s u r f a c e .  T h is  d id  n o t  g iv e  a  h ig h  g l o s s  f in i s h  to  th e  m a r k i n g ,  
a s  m ig h t  h a v e  r e s u l t e d  f r o m  r e p e a t e d  c o a t s  o f  th e  w h i te  p a in t .  T h is  
e f f e c t  w a s  a p p r o v e d  by th e  p i l o t s ,  a s  w e l l ,  w i th  s e v e r a l  n o t in g  th e
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f o r  c o c k p i t  fog s i m u l a t i o n  w e r e  so u g h t  f r o m  the  
p i lo t s .  T he  v a r i o u s  r e s p o n s e s  a r e  to  be  c o n s i d e r e d  f o r  th e  f o r th c o m in g  
IF R  t e s t  s e r i e s .

W ind D i r e c t i o n : W ind d i r e c t i o n  i n f o r m a t i o n  w a s  d i s p l a y e d  by tw o 
m e a n s  — e l e v a t e d  f lo o d l ig h ts  p o in te d  dow n  on  th e  c o n v e n t io n a l  w in d  s o c k  
and  l a m p s  in s t a l l e d  d i r e c t l y  o n  th e  w ind  t e e .  W ith  a few  e x c e p t io n s  
t h e s e  w ind  l ig h t s  w e r e  s h o w n  to  th e  p i lo t s  d u r in g  t h e i r  a p p r o a c h e s .  T he 
o b s e r v e r - p i l o t  s p e c i f i c a l l y  p o in te d  th e m  o u t i f  th e y  w e r e  n o t s p o t te d  
q u ic k ly ,  an d  th e  s u b je c t - p i lo t  w a s  a s k e d  w h a t  th e  w ind  in d i c a t i o n  w a s .  
A f te r  th e  f l ig h t  e x p e r i e n c e  t h r e e  q u e s t i o n s  w e r e  a s k e d ,  and  th e  r e s p o n s e s  
a r e  s u m m a r i z e d  in  T a b le  1 -V I  in  A p p e n d ix  1.

r e l a t i v e  a b s e n c e  o f  g l a r e .  In i n c i d e n t a l  f ly in g  p a s t  F o r t  M ead e  a  few
o b s e r v a t i o n s  h a v e  b e e n  a c c u m u l a t e d  to  th e  e f f e c t  t h a t  th e  m a l t e s e  c r o s s
is  a v e r y  s a t i s f a c t o r y  h e l ip a d  s u r f a c e  m a r k i n g ,

It i s  e v id e n t  f r o m  th e  r e s p o n s e s  o f  th e  s u b je c t - p i lo t s  t h a t  n e i t h e r  
th e  l ig h te d  w ind  s o c k  n o r  th e  l ig h te d  w ind  te e  w a s  ju d g e d  to be  s a t i s 
f a c t o r y  by m o r e  th a n  a  s m a l l  m a j o r i t y ,  th e  w in d  s o c k  fa i l in g  o f  e n d o r s e 
m e n t  by a  25 to  19 m a j o r i t y  o f  no v o t e s ,  an d  th e  w ind  te e  r e c e i v i n g  26 
y e s  a g a i n s t  17 no. T he  w ind  s o c k  w a s  l i m p  d u r in g  s o m e  o f  th e  f l ig h ts .
I ts  lo c a t io n  a s  a n  e l e v a t e d  s t r u c t u r e  a lo n g  th e  a p p r o a c h  p a th  c a u s e d  s o m e  
d i s s a t i s f a c t i o n  a s  w e ll .  The w ind  t e e  w a s  ju d g e d  h a r d  to  r e a d .  At, th e  
s u g g e s t i o n  of, s e v e r a l  p i lo t s  th e  g r e e n  l a m p s  a lo n g  th e  top  o f  th e  T s h a p e  
w e r e  r e p l a c e d  w i th  y e l lo w  l a m p s .  T h is  c o l o r  c o m b in a t io n  th e n  f a i l e d  to 
r e c e i v e  a p p r o v a l  by th e  n e x t  g r o u p  o f  p i l o t s  who s a id  a g a in  t h a t  i t  w a s  
h a r d  to s e e  th e  i n d i c a te d  d i r e c t i o n .  W hen  p r e s s e d  to c h o o s e  b e tw e e n  a  
w ind  s o c k  an d  a  w ind  te e  a  m a j o r i t y  o f  28 to  13, b a r e l y  s ig n i f i c a n t  a t  th e  
. 05 l e v e l ,  e l e c t e d  the  w ind  te e  a p p a r e n t l y  o n  th e  b a s i s  th a t  i f  a p p r o a c h e d
f r o m  s u c h  a  d i r e c t i o n  th a t  i t  co u ld  be r e a d ,  i t  w o u ld  be v i s i b l e  a t  g r e a t e r  
r a n g e .

T h e s e  r e s u l t s  in d i c a te  t h a t  th e  p r e s e n t  w in d  i n d i c a t o r  d e v i c e s  
a r e  no t fu l ly  s a t i s f a c t o r y  in  p ro v id in g  w ind  d i r e c t i o n  i n f o r m a t i o n  to a 
p i lo t  w h ile  on  f in a l  a p p r o a c h  a t  1 / 2 - m i l e  r a n g e .  If. h o w e v e r ,  the  
p i lo t  o v e r f l i e s  th e  i n d i c a t o r s  p r i o r  to m a k in g  h is  a p p r o a c h  so  a s  to v ie w  
th e  i n d i c a t o r s  a t  s h o r t  r a n g e  f r o m  o v e r h e a d ,  e i t h e r  th e  w in d  te e  o r  w ind  
s o c k  w i l l  p r o v id e  a d e q u a te  w ind  in f o r m a t io n .  T h is  p r o c e d u r e  i s  n o r m a l  
p r a c t i c e  in  f ix ed  w in g  o p e r a t i o n s ,  a n d  w o u ld  be e q u a l ly  a p p l i c a b l e  fo r  
r o t a r y  w ing  o p e r a t i o n s .

V is u a l  A p p r o a c h  S lo p e : T he  two v i s u a l  a p p r o a c h  s lo p e  i n d i c a t o r s
w e r e  t e s t e d  w ith  th e  f in a l  e ig h t  p i l o t s ,  a l l  c iv i l  in  c l a s s i f i c a t i o n ,  d u r in g  
the  l a s t  w e e k  o f  th e  T ip to n  F ie ld  s e r i e s .
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SU M M A RY  O F  R E S U L T S

1. S u b je c t - p i lo t s  r e p o r t e d  th a t  th e  h e l i p o r t  b e a c o n  p r o v id e d  a  b o ld ,  
d i s t i n c t i v e  i d e n t i f i c a t i o n  o f  th e  h e l i p o r t ,  b u t  t h a t  s in g le  f l a s h e s  o f  e a c h  o f  
th e  t h r e e  c o l o r s  w o u ld  be  m o r e  e f f e c t iv e  t h a n  th e  d o u b le  f l a s h e s  u s e d .

2. T he  h e l ip a d  p e r i m e t e r  l ig h t in g  c o l o r ,  i n t e n s i t y  an d  c o n f ig u r a t i o n  
w e r e  r a t e d  h ig h ly  s a t i s f a c t o r y  by  th e  m .a jo r i ty  o f  th e  s u b je c t - p i lo t s ,

3. T h e  s u b j e c t s  f e l t  t h a t  th e  a p p r o a c h  d i r e c t i o n  l ig h t in g  p r o v id e d  
u s e f u l  a p p r o a c h  g u id a n c e ,  - b u t  t h a t  th e  s p a c in g  b e t w e e n  th e  tw o lo n g i tu d in a l  
r o w s  o f  l i g h t s  s h o u ld  be  i n c r e a s e d  f o r  b e t t e r  r e c o g n i t i o n  q u a l i ty ,

4. T he  la n d in g  d i r e c t i o n  l ig h t in g  c o l o r ,  i n t e n s i ty ,  a n d  c o n f ig u r a t i o n  
w e r e  ju d g e d  s a t i s f a c t o r y  by  a  m a j o r i t y  o f  th e  s u b je c t - p i lo t s .

5. P i lo t  o p in io n  in d i c a t e d  th a t  th e  h e l ip a d  s u r f a c e  l ig h t in g  s h o u ld  
n o t be  c o n s i d e r e d  e s s e n t i a l  to  s u c c e s s f u l  c o m p le t i o n  o f  th e  la n d in g  
m a n e u v e r .  T he  s u b j e c t s  d id  n o t  e x p r e s s  a  c l e a r  p r e f e r e n c e  fo r  e i t h e r  
th e  f lo o d l ig h t  o r  i n s e t  l i g h t  ty p e  o f  s u r f a c e  l ig h t in g .

6 . N e i t h e r  th e  l ig h te d  w in d  s o c k  n o r  th e  l ig h te d  w in d  t e e  w a s  ju d g e d  
s a t i s f a c t o r y  in  p ro v id in g  w in d  i n f o r m a t i o n  d u r in g  a p p r o a c h  a t  a  r a n g e  o f  
o n e - h a l f  m i l e .

7. S u b je c t - p i l o t s  i n d i c a t e d  th a t  th e y  r e c e i v e d  u s e f u l  a p p r o a c h  s lo p e  
i n f o r m a t i o n  f r o m  b o th  ty p e s  o f  a p p r o a c h  s lo p e  i n d i c a t o r  a t  r a n g e s  o f  
s l ig h t ly  o v e r  1 m i l e ,

8. T he  p a i n te d  h e l ip a d  m a r k i n g  w a s  ju d g e d  to be a  v a lu a b le  s u p p l e 
m e n t a l  f l a r e  an d  to u c h d o w n  a id  by a  m a j o r i t y  o f  th e  p i l o t s  fo r  w h o m  it  
w a s  d i s p la y e d .
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C O N C L U SIO N S

B a s e d  on  th e  r e s u l t s  of th is  .e v a lu a t io n ,  i t  is  c o n c lu d e d  th a t :

1. T h e  h e l i p o r t  id e n t i f i c a t i o n  b e a c o n  is  a d e q u a te  w ith  r e g a r d  
to b o ld n e s s  a n d  in t e n s i ty .  S in g le  f l a s h e s  o f  e a c h  of th e  t h r e e  c o l o r s  
a p p e a r  p r e f e r a b l e  to  m u l t i p l e  f l a s h e s .

2. T he  h e l ip a d  p e r i m e t e r  l ig h t in g  is  a d e q u a te  f o r  p r o v id i n g  
r e a d y  id e n t i f i c a t i o n  o f  th e  h e l i p a d  a t  d i s t a n c e s  of 1 m i l e  o r  I q s s .

3. T he  a p p r o a c h  d i r e c t i o n  l ig h t in g  p r o v i d e s  a d e q u a te  a p p r o a c h  
g u id a n c e  i n f o r m a t i o n  a t  r a n g e s  o f  1 m i l e  o r  l e s s ,  e x c e p t  t h a t  s p a c in g  
b e tw e e n  lo n g i tu d in a l  r o w s  of l ig h ts  is  n o t  s u f f i c i e n t .

4. T he  l a n d in g  d i r e c t i o n  l ig h t in g  p r o v i d e s  a d e q u a te  l a n d in g  
d i r e c t i o n  g u id a n c e  a t  r a n g e s  o f o n e - h a l f  m i l e  o r  l e s s .

5. H e l ip a d  s u r f a c e  l ig h t in g  (b o th  f lo o d l ig h t  a n d  i n s e t  l i g h t  
ty p e s )  p r o v i d e s  s u p p l e m e n t a l  g u id a n c e  d u r i n g  th e  f l a r e  a n d  la n d in g  

o p e r a t i o n ,  b u t  is  n o t  e s s e n t i a l  to s u c c e s s f u l  c o m p le t i o n  o f  th e  l a n d in g  
m a n e u v e r  w h e n  a  h e l ip a d  p e r i m e t e r  l ig h t in g  s y s t e m  is  p r o v id e d .

6 . N e i t h e r  th e  l i g h te d  w in d  s o c k  n o r  th e  l i g h te d  w in d  te e  
p r o v i d e s  a d e q u a te  w in d  d i r e c t i o n  i n f o r m a t i o n  u n d e r  th e  t e s t  c o n d i t io n s .  
H o w e v e r ,  e i t h e r  s y s t e m  w o u ld  be  a d e q u a te  if  th e  p i l o t  f l i e s  o v e r  the  
h e l i p o r t  to v ie w  th e  i n d i c a t o r  a t  s h o r t  r a n g e  p r i o r  to la n d in g .  F o r  
p r o v id i n g  w in d  d i r e c t i o n  i n f o r m a t i o n  p r i o r  to ta k e  off, the  l i g h te d  
w in d  s o c k  w o u ld  be s u p e r i o r  to th e  l i g h te d  w ind  te e .
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R E C O M M E N D A T IO N S

B a s e d  on  th e  r e s u l t s  o f  t h i s  e v a l u a t i o n ,  i t  i s  r e c o m m e n d e d  th a t :

1. T he  B a s i c  H e l i p o r t  V F R  L ig h t in g  S y s t e m  c o n s i s t  o f  th e  
fo l lo w in g  c o m p o n e n t s  a s  a  m i n i m u m  r e q u i r e m e n t :

a . h e l i p o r t  i d e n t i f i c a t i o n  b e a c o n

b. h e l ip a d  p e r i m e t e r  l ig h t in g

c. l i g h te d  w in d  s o c k

2. T h e  fo l lo w in g  c o m p o n e n ts  be  a d o p te d  a s  o p t io n a l  a d d i t io n s  
to  th e  B a s i c  H e l i p o r t  V F R  L ig h t in g  S y s t e m  f o r  u s e  w h e n  j u s t i f i e d  by  
s p e c i a l  t e r r a i n  a n d  o p e r a t i o n a l  l i m i t a t i o n s :

a . a p p r o a c h  d i r e c t i o n  l ig h t in g  •

b. l a n d in g  d i r e c t i o n  l ig h t in g

p a d  s u r f a c e  l ig h t in g

3. T h e  fo l lo w in g  a c t i o n  be  ta k e n :

a .  D e v e lo p  a n  i m p r o v e d  h e l i p o r t  i d e n t i f i c a t i o n  b e a c o n  
d i s p l a y in g  s in g le  s h o r t  d u r a t i o n  f l a s h e s  o f  e a c h  o f  th e  t h r e e  c o l o r s  a t  a  
r a t e  o f  36 f l a s h e s  p e r  m i n u te  (12 g r e e n - y e l l o w - w h i t e  f l a s h  s e q u e n c e s  
p e r  m in u te ) .

b .  I n c r e a s e  th e  s p a c in g  b e t w e e n  lo n g i tu d in a l  r o w s  o f  
l i g h t s  in  th e  a p p r o a c h  d i r e c t i o n  l ig h f in g  to  10 fe e t .

c. D e v e lo p  a n  i m p r o v e d  l i g h te d  w in d  d i r e c t i o n  i n d i c a t o r  
i f  a  r e q u i r e m e n t  e x i s t s  to  p r o v id e  th i s  i n f o r m a t i o n  At a  1 / 2 - m i l e  r a n g e  
d u r in g  a p p r o a c h e s .
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A C K N O W L E D G E M E N T S

T h e  p r o j e c t  m a n a g e r  w i s h e s  to  a c k n o w le d g e  the  v a lu a b le  
c o n t r i b u t i o n  m a d e  by  th e  D e p a r t m e n t  o f  D e f e n s e  in  p r o v id i n g  b o th  
th e  t e s t  a r e a  a t  F o r t  G e o r g e  G. M e a d e ,  M a r y la n d ,  a n d  th e  m a j o r i t y  
o f th e  h e l i c o p t e r  p i l o t s  w ho p a r t i c i p a t e d  in  th e  e v a lu a t io n .  T he  m e n  
a n d  o f f i c e r s  o f  th e  a i r f i e l d  d e t a c h m e n t  a t  T ip to n  A r m y  A i r f i e l d ,
F o r t  M e a d e ,  M a r y la n d ,  w e r e  e s p e c i a l l y  c o o p e r a t i v e  in  p r o v id i n g  
e s s e n t i a l  p r o j e c t  s u p p o r t .  T h e  P h o t o m e t r y  S e c t io n  o f  th e  N a t io n a l  
B u r e a u  of S t a n d a r d s  w a s  m o s t  h e lp fu l  in  p ro v id in g  s p e c i a l  e q u i p 
m e n t  f o r  th e  l ig h t in g  s y s t e m s  a n d  a  g r e a t  d e a l  of t e c h n i c a l  a d v i c e .  
F in a l ly ,  th e  s u b s t a n t i a l  c o n t r i b u t i o n s  m a d e  by M r .  G e r a l d  D e c k e r  
a n d  M r .  J o h n  P r e s l e y  in  s e r v i n g  a s  p r o j e c t  p i l o t s  w e r e  g r e a t l y  
a p p r e c i a t e d .
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A P P E N D I X  1

T A B U L A R  SU M M A R IE S  O F  R E S U L T S





T A B L E  l - I  

H E L I P O R T  L O C A T IO N  L IG H T IN G

1. W hen  d id  y o u  f i r s t  c l e a r l y  id e n t i f y  th e  g e n e r a l  
d i r e c t i o n  to th e  h e l i p o r t  by lo c a t in g  th e  r o t a t i n g  
g r e e n - y e l l o w - w h i t e  b e a c o n ?

a .  A t  th e  m a x i m u m  d i s t a n c e  t e s t e d  37 5
b. A f t e r  f ly in g  in  t o w a r d  th e  h e l i p o r t  1 2

2. W as th e  r o t a t i n g  g r e e n - y e l l o w - w h i t e  b e a c o n  
d i s t i n c t i v e  e n o u g h  c o m p a r e d  to  o t h e r  b e a c o n s  
a n d  a i r p o r t  l i g h t s  f o r  r e a d y  i d e n t i f i c a t i o n ?

a .  Y es
b. No

3. W as th e  s i g n a l  f r o m  th e  r o t a t i n g  g r e e n - y e l l o w -  
w h i te  b e a c o n  b o ld  e n o u g h  f o r  id e n t i f i c a t i o n  a t  
th e  r a n g e  y o u  n e e d e d  i t ?

a .  Y es
b. No

4. G e n e r a l  c o m m e n t s  on  th e  b e a c o n  o r  s u g g e s t i o n s  
c o n c e r n i n g  i t s  u s e f u l n e s s .

A - 1 * -  V e r y  good
A -2  - T he  b e a c o n  w a s  e a s i l y  d i s t i n c t i v e .  T he  c o l o r s  

s to o d  o u t  b o ld ly .
A -3  -  A  l i t t l e  f a s t e r  r o t a t i o n  a n d  m o r e  o f  a  f l a s h i n g  

ty p e  l i g h t  to g e t  y o u r  a t t e n t i o n  f o r  f i r s t  s ig h t in g .
A - 4  - T he  b e a c o n  s e e m e d  to be  m o r e  o f  a  c o n t in u o u s  

l ig h t  th a n  th e  s t a n d a r d  b e a c o n .
A - 6 - O u ts ta n d in g .
A -7  - V e ry  e f f e c t iv e .  L a n d in g  l i g h t s  n o t  n e e d e d  

on  a p p r o a c h .

Q u e s t io n  N u m b e r  o f  P i l o t s
R e s p o n d in g

M i l i t a r y  C iv i l

33 7
5 0

35 7
3 0

'•'"A" id e n t i f i e s  m i l i t a r y  s u b j e c t s  in  th e  ’’A lp h a ” h e l i c o p t e r ,  ” B ” in  th e  
" B r a v o ” h e l i c o p t e r ,  a n d  ” C ” id e n t i f i e s  c i v i l  p i l o t s  f ly in g  in  th e  B e l l .
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T A B L E  l - I  (C o n tin u e d )

Q u e s t io n

4, G e n e r a l  c o m m e n t s  on  th e  b e a c o n  o r  s u g g e s t io n s
c o n c e r n i n g  i t s  u s e f u l n e s s  (c o n t in u e d )

A - 8  -  S u g g e s t  u s in g  h i g h e r  i n t e n s i t y  l ig h ts  on  b e a c o n .  
R e a s o n ;  W hen  b e a c o n  w a s  b a c k g r o u n d e d  by o t h e r  
l ig h ts  i t  b e c a m e  d i f f i c u l t  to r e c o g n i z e .

A - 9 - Y e llow  p o r t i o n  s t a n d s  o u t  q u i t e  c l e a r l y  a n d  
m a k e s  th e  b e a c o n  q u i te  d i s t i n c t i v e .

A - 10 - I t  s e e m e d  t h a t  th e  f l a s h e s  m i g h t  h a v e  b e e n  
s p a c e d  c l o s e r  f o r  q u i c k e r  id e n t i f i c a t i o n .  A t 
l o w e r  a l t i t u d e s ,  th e  w h i te  m e r g e d  w i th  b a c k 
g r o u n d  l i g h t s .  T he  y e l lo w  w a s  d i s t i n c t i v e  a t  
a l l  d i s t a n c e s  a n d  e l e v a t i o n s .

A -1 2  - T he  b e a c o n  w a s  e a s i l y  id e n t i f i a b l e  a t  a l l  
d i s t a n c e s  t e s t e d  -  e a s i l y  d i s c e r n i b l e  f r o m  a l l  
o t h e r  l i g h t s .

A - 13 -  F r o m  a n  a v i a t o r ' s  s t a n d p o i n t  i t  is  c o n fu s in g  
s i n c e  g r e e n  a n d  w h i te  o r  a m b e r  an d  w h i te  
c o m b in a t i o n s  h a v e  s p e c i f i c  m e a n in g s  w h e n  u s e d  
f o r  b e a c o n  l i g h t s  a t  a i r p o r t s .

-A--14 -  E x c e l l e n t  s ig n a l .
A -1 5  -  S h o u ld  r o t a t e  f a s t e r  to h e lp  d i s t i n g u i s h  f r o m  

b a c k g r o u n d  l i g h t s  o f  c i ty ,  c a m p ,  e t c .
A - 1 6  -  R o ta t io n  s p e e d  o f  b e a c o n  c o u ld  be i n c r e a s e d  

t h e r e b y  i n t e r f e r i n g  l e s s  w i th  th e  h o r iz o n ,  s c a n  of 
the  p i lo t ,

A - 1 7  -  B e a c o n  s h o u ld  r o t a t e  a t  a  h i g h e r  s p e e d .
A - 18 - 3 s p l i t  l i g h t s  a r e  good  b u t  b e a c o n  s h o u ld

r o t a t e  f a s t e r  d u e  to th e  t i m e  in v o lv e d  in  id e n t i fy in g .
A - 1 9  -  B le n d e d  in  w i th  b a c k g r o u n d  f r o m  S i e r r a .

B - 3  - T he  b e a c o n  w a s  id e n t i f i e d  a t  3 - m i l e  r a n g e .
H o w e v e r ,  a t  a n y  g r e a t e r  r a n g e  I b e l i e v e  th e  c o l o r s  
w o u ld  be l e s s  d i s t i n g u i s h a b l e .  I  w o u ld  l i k e  to  t r y  
a  t w o - c o l o r  b e a c o n  l ik e ,  w h i te  a n d  y e l lo w  of g r e a t e r  
i n t e n s i t y .  I n t e n s i t y  i s  i m p o r t a n t  b e c a u s e  h e l i c o p t e r  
f ly in g  is  d o n e  in  p o o r  v i s i b i l i t y  a n d  i t  i s  in  p o o r  
v i s i b i l i t y  t h a t  y o u  n e e d  th e  b e a c o n .  On a  c l e a r  
n ig h t  I d o n ' t  n e e d  a  b e a c o n  to f in d  a  h e l i p o r t .
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T A B L E  l - I  (C o n t in u e d )

4. G e n e r a l  c o m m e n t s  on  th e  b e a c o n  o r  s u g g e s t io n s
c o n c e r n in g  i t s  u s e f u l n e s s  ( c o n t in u e d )

B - 4  -  B e a c o n  s h o u ld  be b r i g h t e r .
B -7  -  E x c e l l e n t  s e l e c t i o n  o f  c o l o r  a n d  d u a l  f l a s h  

of e a c h  c o l o r .  C l e a r l y  r e c o g n i z a b l e  a s  h e l i p o r t  
l ig h t s  a n d  p o s i t i v e l y  n o t  c o n f u s e d  w i th  a i r p o r t  
l i g h t s .

B -1 0  -  O n a l l  m a x i m u m  d i s t a n c e  c h e c k  p o in t s  I 
c o u ld  s e e  th e  y e l lo w  h e l i p o r t  l i g h t s ;  h o w e v e r ,  
i t  w a s  a  l i t t l e  h a r d  to  t e l l  i t  w a s  a  h e l i p o r t .

B -1 2  -  T r i - c o l o r  i s  e x c e l l e n t  id e a .
B - 1 3  -  N o t  s u r e  how  i t  w o u ld  sh o w  w i th  o t h e r  

l i g h t s  in  b a c k g ro u n d .
B - 1 4  -  V e r y  good. V e r y  e a s y  to d i s t i n g u i s h .

B e l i e v e  i t  is  a n  o u t s t a n d in g  a i d  in  f in d in g  the  
h e l i p o r t .

B -1 5  - B e a c o n  v e r y  d i s t i n c t i v e  a n d  e x c e l l e n t  id e a .
B -1 6  -  S h o u ld  be  s e t  a w a y  f r o m  a n y  o t h e r  b l in k in g  

l i g h t s .
B -1 7  -  W as  n o t  d i s t i n c t i v e  e n o u g h .
B - 1 9  -  B e a c o n  d id  n o t  h a v e  e n o u g h  i n t e n s i t y  to  

m a k e  i t  d i s t i n g u i s h a b l e  f r o m  a  d i s t a n c e  e q u a l  
to t h a t  o f a  s t a n d a r d  a i r p o r t  b e a c o n .

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

C -2  -  W ith  th e  b e a c o n  in  i t s  p r e s e n t  l o c a t io n  i t  w as  
e a s y  to  f in d  a n d  id e n t i f y  -  b a c k g r o u n d  l ig h t in g  
p r e s e n t e d  no  p r o b l e m .  F u r t h e r  t e s t i n g  in  h ig h  
d e n s i t y  b a c k g r o u n d  l i g h t in g  m i g h t  be a d v i s a b l e .

C -3  -  B e a c o n  n o t  e v a l u a t e d  on  th i s ,  th e  s e c o n d  
s e r i e s .

C - 4  - R o ta t io n  i s  s lo w , w h i te  l i g h t  sh o w s  too lo n g
a n d  b e a c o n  is  l o s t  w h e n  b a c k g r o u n d  h a s  m a n y  s u c h  
b r i g h t  l i g h t s .  T h is  w a s  p a r t i c u l a r l y  n o t i c e a b l e  
w h en  g o in g  to E c h o .

C -5  -  T he  r e d / w h i t e / a m b e r  c o d in g  is  d i s t i n c t  o n c e  
th e  b e a c o n  s i t e  is  id e n t i f i e d .  I w o u ld  e x p e c t  a 
t r a n s i e n t  p i l o t  to  h a v e  p r o b l e m s  in  s e e in g  th e
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T A B L E  l - I  (C o n tin u e d )

4. G e n e r a l  c o m m e n t s  on th e  b e a c o n  o r  s u g g e s t io n s  
c o n c e r n in g  i t s  u s e f u l n e s s  ( c o n t in u e d )

b e a c o n  if  i t  w e r e  l o c a t e d  in  th e  m i d s t  o f  o t h e r  
e n v i r o n m e n t a l  l i g h t s .  (S a m e  p r o b l e m  w i th  an y  
a i r p o r t  b e a c o n .  T he  r o t a t i n g  l ig h t  is  of 
q u e s t i o n a b le  v a lu e  a s  a n  " a t t e n t i o n  g e t t e r . " )

C -7  -  I n o t i c e d  th e  b e a c o n  d u r in g  o u r  f i r s t  ru n .
I d i d n ’t  lo o k  f o r  i t  d u r in g  th e  o t h e r  r u n s  a n d  i t  
a p p a r e n t l y  d i d n ’t c a t c h  m y  e y e  b e c a u s e  I d o n ’t 
r e m e m b e r  s e e in g  i t  e x c e p t  on th e  f i r s t  ru n .

C -8  -  Saw  b e a c o n  a t  m a x i m u m  r a n g e  o f  1 m i l e .
D id  n o t  f ly  o u t  f u r t h e r  th a n  1 m i l e .

N u m b e r  of P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

1-6



T A B L E  l - I I

H E L IP A D  L O C A T IO N  A N D  D E F IN IT IO N  L IG H T IN G

Q u e s t io n

N u m b e r  o f P i l o t s
R e s p o n d in g

M i l i t a r y  C iv i l

1. A t y o u r  a l t i t u d e  a n d  d i s t a n c e  o f  f i r s t  c l e a r  d e t e c t io n ,  
d id  y o u  s e e  th e  y e l lo w  p e r i m e t e r  a s  d e f in in g  a  f o u r 
s id e d  a r e a ?

a .  Y es
b. No

22
16

6
2

W hen  d id  y o u  f i r s t  c l e a r l y  lo c a t e  th e  l a n d in g  p a d  by 
s e e in g  th e  y e l lo w  p e r i m e t e r ?

a . A t th e  m a x i m u m  d i s t a n c e  t e s t e d
b. A f t e r  f ly in g  in  t o w a r d  th e  h e l i p o r t

21
17

7
1

W as th e  y e l lo w  p e r i m e t e r  d i s t i n c t i v e  e n o u g h  in  f o r m  
a n d  c o l o r  to e n a b le  y o u  to  p ic k  o u t  th e  h e l ip a d  a s  
d i f f e r e n t  f r o m  o t h e r  l ig h te d  a r e a s  n e a r b y ?

a. Y es
b. No

36
2

8
0

W as  th e  y e l lo w  p e r i m e t e r  s ig n a l  b o ld  e n o u g h  to s u p p o r t  
r e a d y  h e l ip a d  i d e n t i f i c a t i o n ?

a. Y es
b. No

36
2

8
0

Do you  c o n s i d e r  th e  n u m b e r  o f  l ig h ts  in  th e  y e l lo w  
p e r i m e t e r  s u f f i c i e n t  to  d e f in e  th e  h e l ip a d ?

35
3

8
0
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T A B L E  l - I I  (C o n tin u e d )

N u m b e r  of P i lo t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv il

6 . G e n e r a l  c o m m e n t s  on  th e  y e l lo w  p e r i m e t e r  o r
s u g g e s t io n s  on i t s  u s e f u l n e s s ,

A -1  - V e r y  good; is  b o ld  e n o u g h  f o r  r e a d y  
id e n t i f i c a t i o n .

A -2  - T he  y e l lo w  p e r i m e t e r  l ig h t  s to o d  o u t  q u i te  
b o ld ly  a n d  w a s  e a s i l y  d e t e c t e d .

A -3  -  G ood. P o s s i b l y  d i f f e r e n t  c o l o r  l ig h ts  a t  the  
c o r n e r s .

A -5  - The y e l lo w  p e r i m e t e r  l ig h t s  a n d  w h ite  a p p r o a c h  
b le n d e d  w h e n  l o c a t e d  in  c l o s e  p r o x i m i t y .

A -7  - V e r y  e f f e c t iv e .  L a n d in g  l i g h t s  n o t  n e e d e d  on 
a p p r o a c h .

A - 10 - T he  c o l o r  w as  g r e a t ,  bu t  th e  g ro u p in g  of
l ig h ts  w a s  d i f f i c u l t  to id e n t i f y  a s  a  h e l i p o r t .  F e l t  
t h a t  f e w e r  l i g h t s  a n d  l e s s  i n t e n s i t y  w o u ld  h a v e  
h e lp e d .

A - 12 - G ood i d e n t i f i c a t i o n  - i t  c o u ld  n o t  be c o n fu s e d  
w i th  a n y  o t h e r  a r e a  in  th e  v ic in i t y  of th e  t e s t  
f a c i l i t y .

A - 14 -  E x c e l l e n t .
A - 17 - Too m a n y  y e l lo w  l ig h ts  on  p e r i m e t e r .
A - 18 -  Too m a n y  l i g h t s .

B -2  - A t 600 f e e t  h e l ip a d  lo o k e d  o n e - s i d e d  ( c l u s t e r e d )  
u n t i l  a p p r o x i m a t e l y  1 m i l e  o u t .

B -3  - T he  l ig h ts  w e r e  i n t e n s e  e n o u g h  to  s p o t« r e a d i ly
b u t b e c a u s e  of th i s  i n t e n s i t y  th e  g l a r e  b e c a m e  u n c o m 

f o r t a b l e  a s  w e go t in  c l o s e .  V l l  r e s e r v e  d e c i s i o n  
u n t i l  I s h o o t  s o m e  a p p r o a c h e s  b u t  a s  o f  now  th e y  a r e  
too  g la r in g .

B -7  - S u g g e s t  o n ly  p e r i m e t e r  l ig h ts  w i th o u t  f lo o d  o r  
c e n t r a l  l i g h t s .

B -11  - N u m b e r  of l ig h ts  w a s  s u f f i c i e n t  b u t  a d d e d  l i g h t s '  
m a y  be m o r e  d i s t i n c t i v e  (a s o l id  s id e d  r e c t a n g l e )  
in  a n  a r e a  w i th  m o r e  l i g h t s .

B -1 2  - Y e llo w  l ig h ts  o b s e r v e d  in  c o n ju n c t io n  w ith
m a l t e s e  c r o s s  e a s i l y  an d  d i s t i n c t l y  d e f in e  th e  h e l ip a d  
a s  a  h e l ip a d .
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T A B L E  l - I I  (C o n tin u e d )

Q u e s t io n

6 . G e n e r a l  c o m m e n t s  on  th e  y e l lo w  p e r i m e t e r  o r
s u g g e s t io n s  on  i t s  u s e f u l n e s s  (c o n t in u e d )

B -1 3  - No r e a l  p r o b l e m  e v e n  w i th  th e  a i r c r a f t  la n d in g  
l ig h t  a n d  c e n t e r  l i g h t s  (b lue  a n d  w h i te  p a n c a k e ) .

B - 1 4  -  M o s t  u s e f u l .
B -1 6  -  P a d  m u s t  be  l a r g e r  s o  a s  n o t  to  be  h id d e n  

b e h in d  c o n s o le  a n d  c o c k p i t  s t r u c t u r e .
B -1 7  -  Y e llow  l i g h t s  w e r e  v e r y  d i s t i n c t i v e .
B -1 8  -  L ig h ts  too  b r i g h t  in  r e l a t i o n  to  t a x iw a y  a n d  

ru n w a y  l i g h t s .  C a u s e d  c o c k p i t  g l a r e .

C -2  -  E x c e l l e n t .
C - 4  -  A m b e r  c o l o r  a p p e a r s  d i s t i n c t i v e  w h e n  c o m p a r e d  

to  m a n y  r e d  a n d  w h i te  c o m m e r c i a l  l i g h t s .
C -5  -  E x c e l l e n t  d e f in i t io n .  The l i g h t s  w e r e  c l e a r  a t  

3 m i l e s  a n d  th e  r e c t a n g u l a r  a r e a  c l e a r l y  
r e c o g n i z a b l e  a t  s u f f i c i e n t  d i s t a n c e  ( a p p r o x i m a t e l y  
o n e - h a l f  m i l e )  f o r  a p p r o a c h  a n d  la n d in g .

C - 6  -  M ig h t  be  a p r o b l e m  to d i f f e r e n t i a t e  y e l lo w  
p e r i m e t e r  h e l ip a d  l ig h ts  in  a  h ig h ly  l i g h te d  
c o m m u n i t y  o r  i n d u s t r i a l  a r e a .  V e r y  d e f in i t i v e  in  
a r e a  e v a l u a t e d  a s  a  h e l ip a d  a r e a .

C - 7  -  L o o k s  good .
C -8  -  C o n s i d e r e d  l i g h t s  d i s t i n c t i v e  e n o u g h  to  s p o t  p a d  

w i th o u t  t r o u b l e .  I n t e n s i ty  v e r y  good. C o lo r  good. 
E v e n  u n d e r  h e a v y  r a i n  c o n d i t io n s ,  i d e n t i f i c a t i o n  
w a s  n o t  a t  a l l  d i f f i c u l t .

1 -9

N u m b e r  o f  P i l o t s
R e s p o n d in g
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A P P R O A C H  D IR E C T IO N  L IG H T IN G

t a b l e

Q u e s t io n

1. D id th e  d o u b le  ro w  of w h i te  a p p r o a c h  l ig h ts  g iv e  y o u  
a  s a t i s f a c t o r y  in d i c a t i o h  of th e  c o m m a n d e d  a p p r o a c h  
d i r e c t i o n  f r o m  the  s t a r t i n g  lo c a t i o n  o f  y o u r  r u n s  ?

a .  Y es
b. No

C o m m e n ts
C -2  (Y es)  -  F r o m  E c h o ,  a p p r o a c h  l i g h t s  lo o k e d  s h o r t  

due  to d i s t a n c e  an d  low  a n g le .

2. W e r e  th e  a p p r o a c h  d i r e c t i o n  l i g h t s  p r o m i n e n t  a n d  
d i s t i n c t  e n o u g h  so  th a t ,  w h e n  th e y  w e r e  on, i t  w a s  
e v id e n t  t h a t  a  s i n g l e  a p p r o a c h  d i r e c t i o n  w a s  c o m m a n d e d ?

a .  Y es
b. No

C o m m e n ts
B -9  (Y es)  - E x c e p t  f o r  a p p r o a c h  to e a s t  w h e n  c o m in g  

in  f r o m  e a s t .

3. If y o u  a n s w e r e d  Y es to No. 2, w a s  th e  p a r t i c u l a r  d i r e c t i o n  
w e l l  d e f in e d  by th e  p a t t e r n  of the  l i g h t s ?

33 8
1 0

C o m m e n ts
B -5  (Y es)  - F r o m  p o in t  E c h o  w ith  la n d in g  d i r e c t i o n

l ig h ts  to th e  e a s t ,  d i r e c t i o n  c o u ld  n o t  be d e t e r m i n e d  
u n t i l  a p p r o x i m a t e l y  o n e - h a l f  m i l e  f r o m  p a d .

B -8  (Y es)  - B u t c o u ld  h a v e  b e e n  s p r e a d  f a r t h e r  a p a r t .

a .  Y es
b. No

33 8
2 0

N u m b e r  of P i l o t s
R e s p o n d in g

M i l i t a r y  C iv i l

35
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T A B L E  l - I I I  (C o n t in u e d )

Number of P i lo t s
Responding_____

Q u e s t io n  M i l i t a r y  C iv i l

4. Do y o u  f e e l  t h a t  th e  a p p r o a c h  d i r e c t i o n  l ig h ts  s h o u ld  
h a v e  c l e a r  l e n s e s ,  a s  in  t h i s  t e s t ,  o r  s h o u ld  th e y  b e  
y e l lo w ,  s i m i l a r  to  th e  l a n d in g  d i r e c t i o n  a n d  p e r i m e t e r  
l ig h ts  ?

a .  A p p r o a c h  d i r e c t i o n  l i g h t s  s h o u ld  be c l e a r  29
b. A p p r o a c h  d i r e c t i o n  l i g h t s  s h o u ld  be  y e l lo w  5

C o m m e n ts
B -8  - I w o u ld  r a t h e r  s e e  th e m  a  d i f f e r e n t  c o lo r ,  s u c h  

a s  r e d .

5. W as th e  i n t e n s i t y  o f  th e  d o u b le  ro w  of a p p r o a c h  d i r e c t i o n  
l ig h ts  s a t i s f a c t o r y ,  too  b r ig h t ,  o r  too  d im ?

a .  I n t e n s i ty  w a s  s a t i s f a c t o r y  30
b. I n t e n s i ty  w a s  too  b r i g h t  4
c .  . In t e n s i ty  w a s  too  d im  2

No c o m m e n t s

6 . W as th e  p a t t e r n  o f a p p r o a c h  d i r e c t i o n  l i g h t s  s a t i s f a c t o r y  
in  l e n g th  an d  s p a c in g  to p r o v i d e  a d e q u a t e  g u id a n c e ?

a .  P a t t e r n  w as  s a t i s f a c t o r y  28
b. P a t t e r n  w as  n o t  s a t i s f a c t o r y  8

C o m m e n ts
A - l  ' (Y e s )  -  A p p r o a c h  l i g h t s  c o u ld  be  lo c a t e d  c l o s e r  to 

p a d  if  p a d  is  l o c a t e d  a t  a i r f ie ld "  to  i n s u r e  t h a t  th e y  
a r e  p a r t  of th e  s y s t e m .

A - 3 (No) -  S p a c in g  too  c l o s e  o n  th e  l i g h t s .
A -5  (No) - A w i d e r  l a n e  w o u ld  be  m o r e  s a t i s f a c t o r y .
A -6  (No) - S u g g e s t  a p p r o a c h  l i g h t s  be  s p a c e d  w id e r  a p a r t .
A -8  (No) - N e e d s  s l i g h t ly  w i d e r  s e p a r a t i o n  b e tw e e n  row s';

1- to 2 - f e e t  m o r e .
A - 16 (Y es)  -  D ue to a i r f i e l d  g r a d i e n t  th e  l ig h t s  f a i l e d  to  

g iv e  a  d e f in i t i v e  d i r e c t i o n  w h en  a p p r o a c h e d  f r o m  th e  
e a s t  to  l a n d  to the  e a s t .

A -1 7  (No), - S p a c i n g — too m a n y  l i g h t s  — too c l o s e .

7
1

0

6
2

L
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T A B L E  l - I I I  (C o n tin u e d )

Q u e s t io n

6 . W as  th e  p a t t e r n  o f a p p r o a c h  d i r e c t i o n  l ig h ts
s a t i s f a c t o r y  in  l e n g th  an d  s p a c in g  to p r o v id e
a d e q u a te  g u id a n c e  ( c o m m e n t s  c o n t in u e d )

B -5  (No) - L ig h ts  s h o u ld  b e  s p a c e d  f a r t h e r  a p a r t ,  
a l t e r n a t i n g  o r  a  d i f f e r e n t  c o l o r .

B “ 6 (Y es)  - W ould  l ik e  to  s e e  f l a s h i n g  l ig h ts  to 
i n d i c a t e  s a m e .

B - 7  (No) - S h o u ld  be  s p a c e d  a  l i t t l e  f a r t h e r  a p a r t  a n d  
a  l i t t l e  f a r t h e r  (25 f e e t )  a w a y  f r o m  th e  h e l i p o r t  
l i g h t s ,

B -8  (Y es)  - C o u ld  h a v e  b e e n  f a r t h e r  a p a r t .
B - 1 4  (No) - A p p r o a c h  l i g h t s  s h o u ld  be s p a c e d  j u s t  a  

l i t t l e  w id e r  a p a r t .  I b e l i e v e  th i s  w o u ld  e n a b le  
th e  p i l o t t o  d i s t i n g u i s h  th e  la n d in g  d i r e c t i o n  l i g h ts  
f r o m  th e  a p p r o a c h  l i g h t s  w h e n  th e y  a r e  in  th e  s a m e  
d i r e c t i o n .

C -2  (No) -  A t  a  d i s t a n c e  a n d  a t  a  low  a n g le ,  th e  l ig h ts  
a p p e a r e d  to be s p a c e d  too  c l o s e  t o g e t h e r  ( f r o m  
E c h o ) .

C -5  (No) - If  s p a c in g  b e tw e e n  p r e s e n t  l ig h ts  w e r e  
i n c r e a s e d ,  w o u ld  i m p r o v e  g u id a n c e  i n s t e a d  o f  th e  
s o l id  p a r a l l e l  l i g h t  b a r s  b e in g  p r e s e n t e d  in  c u r r e n t  
c o n f ig u r a t io n .  A d e f in i t iv e  l o n g i tu d in a l  s p a c in g ,  n o t  
n e c e s s a r i l y  l o n g e r ,  bu t r e m o v a l  of a l t e r n a t e  l ig h ts  
w o u ld  p o s s i b l y  i m p r o v e  p a t t e r n .

7. W as  t h e r e  a n y th in g  o b je c t i o n a b le  a b o u t  th e  a p p r o a c h
d i r e c t i o n  l i g h t s ?  P l e a s e  e x p la in .

a .  N o th in g  w as  o b j e c t io n a b le  20 6
b. I r e c o m m e n d  th e  fo l lo w in g  c h a n g e ( s )  15 2

C o m m e n ts
A - 4  ( R e c o m m e n d  c h a n g e s )  - I f e e l  t h a t  a  c a r g o  h e l i c o p t e r  

lo a d e d  w o u ld  h a v e  a  d i f f i c u l t  p r o b l e m  t r y i n g  to  la n d  in  
a n o t h e r  d i r e c t i o n  th a n  he  a p p r o a c h e d .

A -5  (R e c o m m e n d  c h a n g e s )  - T h e y  b le n d e d  in  w i th  y e l lo w  
l i g h t s ;  t h e r e f o r e ,  r e c o m m e n d  m o r e ,  c o n t r a s t  in  c o l o r .

N u m b e r  of P i l o t s
R e s p o n d in g

M i l i t a r y  C iv i l
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T A B L E  1-m ( C o n t i n u e d ) ,

N u m b e r  of P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

7. W as  t h e r e  a n y th in g  o b j e c t i o n a b le  a b o u t  th e  a p p r o a c h
d i r e c t i o n  l ig h t s  ? P l e a s e  e x p la in ,  ( c o m m e n t s  c o n t in u e d )

A - 16 ( R e c o m m e n d  c h a n g e s )  -  A  s l i n g s h o t  a r r a n g e m e n t  
be u s e d  o p e n  o n  o n e  e n d  to c l e a r l y  d e f in e  th e  a p p r o a c h  
d i r e c t i o n .

A - 17 ( R e c o m m e n d  c h a n g e s )  -  L e s s  l i g h t s  a n d  lo w e r  
i n t e n s i t y .

B -2  ( R e c o m m e n d  c h a n g e s )  -  A p p r o a c h  d i r e c t i o n  a n d  
la n d in g  d i r e c t i o n  c a n ' t  be  c h a n g e d  o n  f in a l .

B - 8  ( R e c o m m e n d  c h a n g e s )  -  C o u ld  h a v e  a  l o w e r  
i n t e n s i t y .

B - 1 4  ( R e c o m m e n d  c h a n g e s )  -  If  th e  a p p r o a c h  d i r e c t i o n  
l i g h t s  a r e  o n  a  d i f f e r e n t  h e a d in g  th a n  th e  la n d in g  
d i r e c t i o n  l i g h t s ,  th e  a p p r o a c h  d i r e c t i o n  l i g h t s  s h o u ld  
be  l o c a t e d  f a r t h e r  o u t  f r o m  th e  p a d  to  a l lo w  th e  p i l o t  
to b e t t e r  m a n e u v e r  h i s  a i r c r a f t  f o r  th e  l a n d in g .

B -1 5  ( R e c o m m e n d  c h a n g e s )  -  W ith  f lo o d l ig h ts  a n d  
a p p r o a c h  d i r e c t i o n  th e  l ig h t in g  w a s  too b r ig h t .

B -1 7  ( R e c o m m e n d  c h a n g e s )  -  S h o u ld  be  a  l a r g e r  
p a t t e r n .

B -1 8  ( R e c o m m e n d  c h a n g e s )  -  T oo  b r i g h t .

C -2  ( R e c o m m e n d  c h a n g e s )  -  W id e r  s p a c in g  - lo n g i tu d in a l .
C r5  ( R e c o m m e n d  c h a n g e s )  -  M o r e  s p a c i n g  b e tw e e n

l ig h t s  -  p o s s i b l y  a l t e r n a t i n g  w h i te  a n d  y e l lo w  m i g h t  
h e lp .

1 -1 3



T A B L E  1 - IV

L A N D IN G  D IR E C T IO N  L IG H T IN G

N u m b e r  o f P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

1. W ith  t h e - a p p r o a c h  d i r e c t i o n  l i g h t s  t u r n e d  off, w e r e  
th e  la n d in g  d i r e c t i o n  l i g h ts  d i s t i n c t i v e  a n d  p r o m i n e n t  
e n o u g h  to g iv e  y o u  th e  la n d in g  d i r e c t i o n  w h e n  y o u  
r e q u i r e d  i t ?

a .  Y es ,  I s a w  th e  la n d in g  d i r e c t i o n  in  p le n ty  of t i m e ,  33
b. No, la n d in g  d i r e c t i o n  l i g h ts  l a c k e d  e n o u g h  r a n g e .  3

C o m m e n ts
B -7  (Y es)  - E v e n  m o r e  p r o m i n e n t ,
C -5  (Y es)  - B o th ,  Saw  la n d in g  d i r e c t i o n  in  p le n ty  of 

t i m e  in  p r e v a i l i n g  c o n d i t io n s .  U n d e r  m o r e  r e d u c e d  
v i s ib i l i t y ,  m i g h t  be  m o r e  d i s t i n c t i v e  ( b r i g h t e r ) .

2. W ith  th e  a p p r o a c h  d i r e c t i o n  l i g h ts  a l s o  on, w e r e  th e  
la n d in g  d i r e c t i o n  l i g h ts  s u f f i c i e n t  to g ive  th e  g u id a n c e  
th a t  y o u  r e q u i r e d ?

a .  Y es ,  I w as  s u r e  o f  l a n d in g  d i r e c t i o n  in  p le n ty  of
t i m e ,  34

b. No, l a n d in g  d i r e c t i o n  g u id a n c e  w a s  u n s a t i s f a c t o r y ,  2

No c o m m e n t s

3. D id th e  la n d in g  d i r e c t i o n  l i g h ts  s t a n d  o u t  f r o m  th e  
a p p r o a c h  l i g h t s ,  w h e n  b o th  w e r e  on, a n d / o r  f r o m  th e  
p e r i m e t e r  l i g h t s ,  o r  w e r e  t h e r e  p o s s i b l e  c o n fu s io n ( s )  ?

a .  Y es ,  l a n d in g  d i r e c t i o n  l ig h ts  w e r e  d i s t i n c t , .  26
b. No, l a n d in g  d i r e c t i o n  l ig h ts  c o u ld  be c o n f u s e d  10
If y o u  a n s w e r e d  b, p l e a s e  c o m m e n t  o r  s u g g e s t  a  r e m e d y
to a v o id  p o s s i b l e  c o n fu s io n .

C o m m e n ts
A - 5 (C o u ld  be c o n fu s e d )  - B o th  s e t s  o f l ig h ts  b le n d e d  

to g e t h e r  w h e n  a p p r o x i m a t e l y  1 1 /2  m i l e s  ou t.  No 
p r o b l e m  w i th in  o n e - q u a r t e r  m i l e .

7 . 
1

6
2

6
2
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T A B L E  1 - IV  (C o n tin u e d )

3. D id  th e  la n d in g  d i r e c t i o n  l i g h t s  s t a n d  o u t  f r o m  th e
a p p r o a c h  l i g h t s ,  w h e n  b o th  w e r e  on, a n d / o r  f r o m  th e  
p e r i m e t e r  l i g h t s ,  o r  w e r e  t h e r e  p o s s i b l e  c o n fu s io n ( s )
( c o m m e n ts  c o n t in u e d )

A - 8 (C o u ld  b e  c o n fu s e d )  - W h en  l a n d in g  a n d  l i n e d  up th e  
la n d in g  d i r e c t i o n  l ig h ts  lo o k  l ik e  o n e  o f th e  p e r i m e t e r  
l ig h ts  (as  o n e  l ig h t) .  I t  w a s  n o t  a p p a r e n t  th a t  t h e r e  
w e r e  a  s t r i n g  o f  l ig h ts  u n t i l  on  s h o r t  f in a l .

A - 13 (C o u ld  be  c o n fu s e d )  -  T h e y  b le n d  w i th  th e  p e r i 
m e t e r  l ig h ts  f r o m  a  d i s t a n c e .  S u g g e s t  a n o t h e r  c o l o r .

A - 14 (C o u ld  be  c o n fu s e d )  -  W hen  la n d in g  d i r e c t i o n  w as  
180° to  a p p r o a c h  d i r e c t i o n ,  l a n d in g  l ig h ts  b le n d e d  
w ith  p e r i m e t e r  l i g h t s .

A - 17 (C o u ld  be c o n fu s e d )  - W hen  la n d in g  d i r e c t i o n  
l ig h ts  w e r e  s a m e  d i r e c t i o n  as  a p p r o a c h  l i g h t s .

A - 18 (C o u ld  be c o n fu s e d )  - W hen  a p p r o a c h  l i g h t s  a n d  
d i r e c t i o n  l ig h ts  w e r e  th e  s a m e  d i r e c t i o n ,

D -7  (C o u ld  be c o n fu s e d )  - N o t r e a l l y  c o n f u s e d  b u t  w o u ld  
l i k e  to s e e  a  d i f f e r e n t  c o l o r  o r  d a r k e r  a m b e r  c o l o r .

C -1  (C o u ld  be c o n fu s e d )  - S p r e a d  a p p r o a c h  l i g h t s  a p a r t  
o r  m a k e  la n d in g  d i r e c t i o n  l ig h ts  l o n g e r .

C -3  (C o u ld  be  c o n fu s e d )  - S p r e a d  a p p r o a c h  d i r e c t i o n  
l ig h ts  a n d  s t r e t c h  l a n d in g  d i r e c t i o n  l i g h t s .

C -5  (Y es)  -  Y es f r o m  a p p r o x i m a t e l y  1 /2  to  3 / 4  m i l e  o n ly .

4. Did you  e x p e r i e n c e  e x c e s s i v e  g l a r e  f r o m  th e  la n d in g  
d i r e c t i o n  l i g h t s ?  W as th e  i n t e n s i t y  s a t i s f a c t o r y ,  o r  
s h o u ld  i t  be  i n c r e a s e d ?

a. G la r e  w as  a  p r o b l e m ;  r e d u c e  th e  i n t e n s i ty  5 0
b. I n t e n s i t y  w a s  s a t i s f a c t o r y  30 8
c. I n t e n s i ty  s h o u ld  be  i n c r e a s e d  1 0

C o m m e n ts
A -8  ( I n te n s i t y  s h o u ld  be i n c r e a s e d )  -  To m o r e  th a n  

p e r i m e t e r  l i g h t s .

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iy i l
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T A B L E  L I V  (C ofit inued)

N u m b e r  of P i lo ts  
R e s p o n d in g

Q u e s t io n  M i l i t a r y  Civil

5. W as  th e  p a t t e r n  o f  l a n d in g  d i r e c t i o n  l ig h ts  s a t i s f a c t o r y  •
in  l e n g th  a n d  s p a c in g  to  p r o v i d e  a d e q u a te  g u id a n c e ?

a .  P a t t e r n  w as  s a t i s f a c t o r y  32 5
b. P a t t e r n  w a s  n o t  s a t i s f a c t o r y  4 3
If y o u  a n s w e r e d  b, p l e a s e  c o m m e n t ' .

C o m m e n ts
A -8  ( P a t t e r n  n o t  s a t i s f a c t o r y )  - S h o u ld  be  l o n g e r .
A - 16 ( P a t t e r n  n o t  s a t i s f a c t o r y )  - D ue to  f i e ld  g r a d i e n t  

th e  l ig h ts  o b s e r v e d  f r o m  th e  e a s t  f o r  a n  a p p r o a c h  
to th e  e a s t  w e r e  n o t  c l e a r l y  d e f in a b le .

A - 17 ( P a t t e r n  n o t  s a t i s f a c t o r y )  -  T oo  m a n y .
A - 19 ( P a t t e r n  n o t  s a t i s f a c t o r y )  - L a n d in g  l ig h t  ro w

s h o u ld  be l o n g e r .  H a r d  to d i s t i n g u i s h  w h e n  la n d in g  
d i r e c t i o n  w a s  o p p o s i t e  a p p r o a c h  d i r e c t i o n .

C -1  ( P a t t e r n  n o t  s a t i s f a c t o r y )  - C o u ld  be l o n g e r .
C -3  ( P a t t e r n  n o t  s a t i s f a c t o r y )  - U n a b le  to d e t e r m i n e

la n d in g  d i r e c t i o n  w h e n  o b s e r v i n g  th e  la n d in g  d i r e c t i o n  
l ig h ts  in  l i n e  w i th  t h e m  w h e n  a t  a  d i s t a n c e  of a p p r o x i 
m a t e l y  1 m i l e .

C -5  ( P a t t e r n  n o t  s a t i s f a c t o r y )  - C o u ld  be  o n e  o r  tw o 
m o r e  l i g h ts  l o n g e r  u n d e r  p r e s e n t  s p a c in g  c r i t e r i a .

6 . W as t h e r e  a n y th in g  o b je c t io n a b le  a b o u t  th e  la n d in g  d i r e c t i o n
l i g h t s ?  If  s o ,  p l e a s e  e x p la in .

a .  N o th in g  w a s  o b je c t io n a b le  ’ 27 6
b. I r e c o m m e n d  th e  fo l lo w in g  c h a n g e ( s )  9 2

C o m m e n ts
A - 4  ( R e c o m m e n d  c h a n g e s )  - R e d u c e  th e  i n t e n s i t y .
A - 9 ( R e c o m m e n d  c h a n g e s )  - I b e l i e v e  th a t  th e  l a n d in g  

d i r e c t i o n  l ig h ts  c a n  be  e l i m i n a t e d  a n d  th e  a p p r o a c h  
l ig h ts  c a n  be u t i l i z e d  a s  bo th .

A - 14 ( R e c o m m e n d  c h a n g e s )  - A c o l o r  c o n t r a s t i n g  to 
p e r i m e t e r  l i g h t s .

A -1 6  ( R e c o m m e n d  c h a n g e s )  - G r e a t e r  s p a c in g  o f  la n d in g  
d i r e c t i o n  l ig h ts  o r  i n c r e a s e d  in t e n s i t y  w i th  i n c r e a s e d  
s p a c in g .
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T A B L E  L I V  (C o n tin u e d )

N u m b e r  o f  P i l o t s  
R e s p o n d in g

Q u e s t i o n  M i l i t a r y  C iv i l

6 . W as t h e r e  a n y th in g  o b je c t io n a b le  a b o u t  the  l a n d in g  d i r e c t i o n
l i g h t s ?  If so ,  p l e a s e  e x p la in ,  ( c o m m e n t s  c o n t in u e d )

A - 17 ( R e c o m m e n d  c h a n g e s )  - L e s s  l i g h t s .

B -1 7  ( R e c o m m e n d  c h a n g e s )  -  W hen  la n d in g  d i r e c t i o n  
l i g h ts  a r e  o n  s a m e  s id e  a s  y o u  a r e  p o s i t i o n e d ,  i t  
is  a  l i t t l e  d i f f i c u l t  to d i s t i n g u i s h  u n t i l  y o u  g e t  a  
l i t t l e  c l o s e r  to th e  a i r f i e l d .

B -1 7  ( R e c o m m e n d  c h a n g e s )  - D id n o t  l ik e  to d o g - l e g  
th e  a p p r o a c h .

C -1  (N o th in g  w a s  o b je c t io n a b le )  - C o u ld  be  l o n g e r .
C -8  ( R e c o m m e n d  c h a n g e s )  -  W h en  th e  la n d in g  d i r e c t i o n  

l ig h ts  w e r e  in  th e  a p p r o a c h  p a t h  d i r e c t i o n ,  i t  s e e m e d  
p o s s i b l e  to  l o s e  o r  f a i l  to n o t i c e  th e m  in  th e  
p e r i m e t e r  l i g h t s .

7. W hen  b o th  a p p r o a c h  d i r e c t i o n  an d  la n d in g  d i r e c t i o n
l ig h ts  w e r e  on, bu t l a n d in g  d i r e c t i o n  w as  d i f f e r e n t  f r o m  
a p p r o a c h  d i r e c t i o n ,  w as  th e  g u id a n c e  s a t i s f a c t o r y ?

a .  Y es ,  l i g h t  i n f o r m a t i o n  w as  c l e a r  a n d  a d e q u a t e  32
b. No, th e  g u id a n c e  w a s  n o t  a d e q u a te  4
If y o u  a n s w e r e d  b, p l e a s e  s p e c i f y  th e  in a d e q u a c y .

C o rh m e n ts
A -3  (No) - W ith  th e  t e s t  r u n  a r e a  o n ly  1 m i l e  f r o m  the  

h e l i p o r t ,  I th o u g h t  t h e r e  w as  n o t  e n o u g h  t i m e  to u s e  
the  a p p r o a c h  l ig h ts  an d  th e n  s e t  up f o r  th e  la n d in g  
d i r e c t i o n  l i g h t s .

A -1 2  (Y es)  - P a t t e r n  d i r e c t i o n  w o u ld  be h e lp fu l  
a l th o u g h  I s u p p o s e  n o t  e s s e n t i a l .

B -2  (No) - C an^t c h a n g e  d i r e c t i o n  on  f in a l ,
B -5  (Y es)  - I f e e l  th a t  a p p r o a c h in g  th e  p a d  f r o m  on e  

d i r e c t i o n  a n d  la n d in g  in  a n o t h e r  c o u ld  c r e a t e  
p r o b l e m s  f o r  a  lo a d e d  a i r c r a f t .

B -1 2  (Y es)  - G u id a n c e  s a t i s f a c t o r y  o n ly  if  p i l o t  fu l ly  
u n d e r s t a n d s  w h a t  is e x p e c te d  of  h im  w ith  a  s i t u a t i o n  
of ’̂d i f f e r e n t i a l ’* p a t t e r n .
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t a b l e  1
(Continued)

Q u e s t io n

7.

Ugh°s W e r e t r T ' ’ ‘’‘■•'<=«on and , h-
a p p r o a c h  d i r e c t i o n V ” ^  '^ /^ ec t io h

s a t i s f a c t o r y ^ ® c t i o n ,  w a s  th e  p, *^^^^erent 
y  ( c o m m e n t s  c o n f  S '^^dance

B - i 7 , y e a , _ 3 n .  ■ ’
9.nd low n]<.*aL cho.np'e ir̂  r*

B-J 9 (Yes)  .  W h e tu ^ d - ^

' /  IC - 4  ( Yes )  Tf ^

‘>>e a y a te n . .

N u m b e r  Of P i l o t s  
J l f s p o n d i



T A B L E  Ir-V

H E L I P A D  S U R F A C E  L IG H T IN G

1. A s a id s  to  f l a r e  a n d  to u c h d o w n , p l e a s e  c o m p a r e  th e  
fo l lo w in g  tw o  l ig h t  c o n d i t io n s :  i n s e t  l i g h ts  a lo n e
v e r s u s  i n s e t  l i g h ts  w i th  f lo o d l ig h t s .

a . I n s e t  l i g h t s  a lo n e  a r e  s u p e r i o r  4 2
b. I n s e t  l i g h t s  p lu s  f lo o d l ig h ts  a r e  s u p e r i o r  31 5

C o m m e n ts
A -8  - N e v e r  s a w  f lo o d l ig h ts  u s e d  o n  a n y  o f  m y  

a p p r o a c h e s .

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

C -1  -  No i n s e t s  n e e d e d  e x c e p t  o n e  m i d d le  w h i te .

2. A s a id s  to  f l a r e  a n d  to u c h d o w n , p l e a s e  c o m p a r e  th e  
fo l lo w in g  tw o l ig h t  c o n d i t io n s :  i n s e t  l ig h ts  w i th  
f lo o d l ig h ts  v e r s u s  f lo o d l ig h ts  a lo n e .

a .  I n s e t  l ig h ts  p lu s  f lo o d l ig h ts  a r e  s u p e r i o r  28 6
b. F lo o d l i g h t s  a lo n e  a r e  s u p e r i o r  6 2

C o m m e n ts
B - 3  -  No d i f f e r e n c e .

C -5  -  F lo o d l ig h t s  n o t  n e e d e d .

3. A s a id s  to f l a r e  a n d  to u c h d o w n , p l e a s e  c o m p a r e ,  th e  
fo l lo w in g  two l i g h t  c o n d i t io n s :  i n s e t  l i g h ts  a lo n e  
v e r s u s  f lo o d l ig h ts  a lo n e .

a .  I n s e t  l i g h ts  a lo n e  a r e  s u p e r i o r  13 4
b. F lo o d l ig h t s  a lo n e  a r e  s u p e r i o r  22 4

C o m m e n ts
A -1 8  ( F lo o d l ig h ts  a lo n e  a r e  s u p e r i o r )  -  W h en  p a i n t e d  

c r o s s  is  on  p a d .
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T A B L E  1-V (C o n t in u e d )

4. B a s e d  on  th e  r u n ( s )  t h a t  y o u  m a d e  w i th o u t  e i t h e r  
i n s e t  l i g h t s  o r  f lo o d l ig h ts  t u r n e d  on, do y o u  th in k  
th a t  a n y  k in d  of l i g h t in g  o f  th e  p a d  s u r f a c e  n e e d s  
to  be  a d d e d  to  th e  p e r i m e t e r  l i g h t s ?

a . Y es ,  s o m e  k in d  of p a d  s u r f a c e  l i g h ts  a r e  n e e d e d  13 5
b. No, th e  a i r c r a f t ' s  la n d in g  l ig h ts  a n d  p a d

p e r i m e t e r  l ig h ts  a r e  e n o u g h  23 3

C o m m e n ts

A -6  (No) -  P a d  s u r f a c e  l ig h ts  a r e  n ic e  to h a v e  i t e m s  
b u t  n o t  c o m p le t e ly  n e c e s s a r y .

5. If y o u  a n s w e r e d  Y es to th e  p r e v i o u s  q u e s t io n ,  p l e a s e  
m a r k  one  o r  m o r e  k in d s  o f p a d  s u r f a c e  l ig h ts  t h a t  
you  f e e l  a r e  s a t i s f a c t o r y .

a . I n s e t  l i g h ts  w i l l  s u p p ly  the  g u id a n c e
b. F lo o d l ig h t s  w i l l  m e e t  th e  n e e d
c. O th e r
If y o u  a n s w e r e d  c, p l e a s e  s p e c i f y  

C o m m e n ts
A -5  (O th e r )  - A r e d  s e t  o f l ig h ts  a c r o s s  th e  s u r f a c e  

. g iv e s  i m p r e s s i o n  of r e d  c a r p e t  a n d  a id s  in  d e p th  
p e r c e p t i o n .

A - 12 (O th e r )  - B o th  i n s e t  a n d  f lo o d l ig h ts  in  
c o m b in a t io n  w e r e  the  b e s t  o b s e r v e d .

B-4. (O th e r )  - F lo o d l i g h t s  a n d  i n s e t  l i g h t s .
B -1 2  (O th e r )  - C e n t e r  i n s e t  on ly .  W a s te d  e x p e n s e  

f o r  a d d i t io n a l  l ig h ts  ( in s e t ) .

C -1  (O th e r )  - F lo o d l ig h t s  p lu s  one  m id d le  l ig h t .
C -3  (O th e r )  - C e n t e r  w h i te  l ig h t  is  d e s i r a b l e  if no 

la n d in g  l ig h t  i n s t a l l e d  o n  h e l i c o p t e r .

N u m b e r  of P i lo ts
R e s p o n d in g

Q u e s t i o n  M i l i t a r y  Civil
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T A B L E  1-V 'jfGotitinued)

6 . To th e  d e g r e e  t h a t  i n s e t  l i g h t s  a s  a  c l a s s  a r e  s a t i s f a c t o r y  
a n d  n e c e s s a r y ,  w e r e  th e  f iv e  p a r t i c \ i l a r  l i g h t s  u s e d  in  
th i s  t e s t  a d e q u a te  in  i n t e n s i ty ,  l o c a t i o n ,  a n d  p a t t e r n ?

a .  Y es ,  i n s e t  l i g h ts  w e r e  a d e q u a te
b. No, i n s e t  l i g h t s  w e r e  n o t  a d e q u a te  
If  y o u  a n s w e r e d  b, p l e a s e  c o m m e n t ,

C o m i^ e n t s
A - 8  (No) - N o t  s u f f i c i e n t ,

B -1  (Y es)  -  C e n t e r  w h i te  i n s e t  s h o u ld  b e  d i m m e d  dow n,
B -5  (No) - I f e e l  t h a t  th e  w h i te  l i g h t  d i s t r a c t s  m o r e  

th a n  a id s  th e  f in a l  a p p r o a c h ,
B - 1 5 (Y es)  - B lu e  l ig h ts  v e r y  h a r d  to  d e t e c t  u n t i l  p a d  

is  r e a c h e d .
B - 1 7  (Y es)  - N o t n e c e s s a r y .

C -1  (No) -  N e e d  j u s t  o n e  m i d d le .
C -3  (No) -  R o ta te  b lu e  l i g h t s  4 5 °  so  t h a t  th e y  a r e  s t i l l  

v i s i b l e  in  e v e n t  o v e r r u n  c e n t e r .
C - 4  (No) -  T h e y  a r e  d r o w n e d  o u t  by p e r i m e t e r  l ig h t in g .

7. To th e  d e g r e e  th a t  f lo o d l ig h ts  a r e  s a t i s f a c t o r y  a n d  r e q u i r e d ,  
w e r e  th e  e ig h t  p a r t i c i i l a r  f lo o d l ig h ts  u s e d  in  th i s  t e s t  
a d e q u a te  in  i n t e n s i t y ,  lo c a t io n ,  a n d  p a t t e r n ?

a . Y es ,  th e  f lo o d l ig h ts  w e r e  a d e q u a te  30 7
b. No, th e  f lo o d l ig h ts  w e r e  n o t  a d e q u a te  ’ 6 1
If  y o u  a n s w e r e d  b, p l e a s e  c o m m e n t .

C o m m e n ts
A -2  (No) -  C o u ld  n o t  r e a d i l y  n o t i c e  e x c e p t  p r i o r  to 

la n d in g .
A -3  (No) - T h e  o t h e r  l i g h t s  f lo o d e d  o u t  the  f lo o d l ig h t s ,
A -8  (No) - L ig h t s  n o t  o b s e r v e d .
A - 17 (No) - H ig h e r  i n t e n s i t y  a n d  p o s s i b l y  a d d  s o m e  m o r e .

B -2  (No) - I n c r e a s e  i n t e n s i ty .

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

33 5
3 3
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T A B L E  1-V (C o n t in u e d )

7 . To th e  d e g r e e  t h a t  f lo o d l ig h ts  a r e  s a t i s f a c t o r y  a n d  
r e q u i r e d ,  w e r e  th e  e ig h t  p a r t i c u l a r  f lo o d l ig h ts  u s e d
in  th i s  t e s t  a d e q u a t e  in  i n t e n s i ty ,  l o c a t io n ,  a n d  p a t t e r n  ’
( c o m m e n t s  c o n t in u e d )

B -1 2  (No) - W e r e  n o t  b r i g h t  e n o u g h  (if " N e c e s s a r y " ) .
B -1 6  (Y es)  - I d o n ' t  f e e l  f lo o d l ig h ts  a r e  n e c e s s a r y  

b e c a u s e  p a d  is  a d e q u a te l y  l i t  by  p e r i m e t e r  l i g h ts  
an d  w h i te  p a in t .

C -8  (No) - A s  th e  t e s t  w a s  c o n d u c te d  in  h e a v y  r a i n ,  th e  
p a d  r e f l e c t e d  th e  f lo o d l ig h ts  c o n s i d e r a b l y  a n d  h a d  a  
t e n d e n c y  to s u g g e s t  r e f l e c t i o n  b l in d in g  if  th e  
c o n d i t io n s  w e r e  r i g h t .

8 . To th e  e x t e n t  t h a t  t h e r e  w a s  a n y  d i f f e r e n c e ,  d id  y o u  
f in d  i t  e a s i e r  f e e l in g  f o r  th e  g r o u n d  w h e n  y o u  h o v e r e d  
o v e r  th e  c e n t e r  i n s e t  l i g h t  o r  w h en  y o u  la n d e d  w i th o u t  
a t t e n d in g  to  th e  c e n t e r  l i g h t ?

a .  Y es ,  c e n t e r  i n s e t  l i g h t  a i m in g  w a s  h e lp fu l  15 4
b. I p r e f e r  l a n d in g  w i th o u t  s p e c i a l  a t t e n t i o n  to th e

i n s e t  l i g h t  ^

C o m m e n t s
A - 1 9  ( P r e f e r  l a n d in g  w i th o u t  s p e c i a l  a t t e n t i o n  to

i n s e t  l ig h t)  -  G ood f l i g h t  t e c h n iq u e  r e q u i r e s  p e r i p h e r a l  
v i s io n  f o r  l a n d in g  f r o m  h o v e r .  T h is  p r e c l u d e s  u s e  of 
c e n t e r  i n s e t .

9. W as  t h e r e  a n y  t e n d e n c y  to  o v e r s h o o t  th e  p a d  w h e n  y o u  
c a m e  in  w i th o u t  o n e  o r  a n o t h e r  p a r t i c u l a r  l ig h t in g  e l e m e n t ?

a.

b.

c.

C o m m e n ts
A -1 9  (No). - O v e r s h o o t in g  c a u s e d  by d o w n w in d  la n d in g  c o n d i t io n s .

N u m b e r  o f  P i lo t s
R e s p o n d in g

Q u e s t i o n  U i l i t ^ Y

Y e s ,  t e n d e d  to o v e r s h o o t  w h en  no  p a d  s u r f a c e  l i g h ts  
w e r e  t u r n e d  o n
Y es ,  te n d e d  to o v e r s h o o t  w h e n  th e  l a n d in g  d i r e c t i o n  
l ig h ts  w e r e  o ff  l e a v in g  a  gap  a f t e r  th e  a p p r o a c h  l ig h ts  
No, d id  n o t  t e n d  to  o v e r s h o o t
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T A B L E  1-VI

G E N E R A L  C O M P A R IS O N S , M A R K IN G  A N D  P R O C E D U R E S

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

1. U n d e r  w h ic h  o f  th e  fo l lo w in g  c o n d i t io n s  w a s  i t  e a s i e r  
to f ly  d i r e c t l y  to  y o u r  in t e n d e d  p o in t  o f  h o v e r  ?

a .  W ith  no l i g h t s  b e tw e e n  th e  a p p r o a c h  d i r e c t i o n
l ig h ts  a n d  th e  p a d  p e r i m e t e r  6

b. W ith  l a n d in g  d i r e c t i o n  l i g h t s  t u r n e d  on  b e tw e e n  
th e  a p p r o a c h  d i r e c t i o n  l i g h t s  a n d  th e  p a d
p e r i m e t e r  21

c. W ith  a p p r o a c h  d i r e c t i o n  l i g h t s  on  a n d  a  d i f f e r e n t
s e t  o f la n d in g  d i r e c t i o n  l ig h ts  on  8

C o m m e n ts
B -3  (No c h o ic e )  -  No d i f f e r e n c e .
B -1 3  (c. ) - G ot c o n f u s e d  on  l a s t  r u n .  A p p r o a c h  

l ig h ts  w e r e  o n  w i th  d i r e c t i o n  l ig h t s  in  c e n t e r .

2. D id  you  h a v e  e n o u g h  r u n s  in  th i s  e x p e r i m e n t  to c o m p a r e  
th e  d i f f e r e n t  l ig h ts  ?

a .  Y es ,  r u n s  w e r e  s u f f i c i e n t  35
b. No, m o r e  r u n s  w e r e  n e e d e d  1
If y o u  a n s w e r e d  b, how  m a n y  w o u ld  y o u  s u g g e s t ?

C o m m e n ts  
A - 7  (No) -  T h r e e

3. D o es  a  p a i n t e d  m a r k i n g  p a t t e r n  o n  th e  p a d  a id  u n d e r  
n ig h t  c o n d i t io n s  ?

a .  Y es ,  m a r k i n g  is  h e lp fu l  a t  n ig h t  25
b. No, o n ly  l ig h ts  a r e  u s e f u l  11

C o m m e n ts
A - 5 (Y es)  - W h ite  l in e  o r  w h i te  X.
A -8  (Y es)  -  U s in g  i r i d e s c e n t  p a in t .
A -1 2  (Y e s )  - T he  m a l t e s e  c r o s s  g a v e  p o s i t i o n  r e l a t i v e  

to p a d  r e g a r d l e s s  of y o u r  l o c a t i o n  o n  th e  p a d .
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T A B L E  1-VI (C o n tin u e d )

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv i l

3. D o es  a p a i n t e d  m a r k i n g  p a t t e r n  on  th e  p a d  a i d  u n d e r
n ig h t  c o n d i t io n s  ( c o m m e n t s  c o n t in u e d )

A -1 3  (Y es)  -  V e r y  e a s y  to  s e e  in  a l l  l ig h t  c o n d i t io n s .
A - 15 (Y es)  -  M a r k in g  is  h e lp fu l  in . l a n d in g .  I t  g a v e  

t e x t u r e .  A ls o  i t  w a s  d i s t i n c t i v e  f o r  i d e n t i f i c a t i o n .
A - 1 6  (Y es)  -  M a l t e s e  c r o s s  w a s  a  d i s t i n c t i v e  p a t t e r n  

a n d  e a s i l y  d i s c e r n i b l e .  F l a t  p a i n t  u s e d  w a s  
r e l a t i v e l y  g l a r e  p r o o f .

A -1 7  (Y es )  -  L a n d in g  c r o s s  w a s  s a t i s f a c t o r y .  H o w 
e v e r ,  I  f e e l  t h a t  i t  s h o u ld  b e  th e  s t a n d a r d  m a r k i n g  
u s e d  in  th e  A r m y  an d  s h o u ld  b e  a n o t h e r  c o l o r .  I 
r e c e i v e d  a  g l a r e  f r o m  th e  c r o s s  a n d  I  f e l t  t h a t  I 
w a s  h o v e r in g  m u c h  l o w e r  th a n  I  a c t u a l l y  w a s .

A - 1 8  (Y es)  -  L ik e d  th e  ty p e  c r o s s .
A - 19 (Y es)  - A n y  m a r k i n g  f o r  c o n t r a s t  w i th  b la c k  

b a c k g r o u n d .

B - 4  (Y es)  -  P a i n t e d  c e n t e r l i n e .
B -1 1  (Y es)  - H e lp s  d e p th  p e r c e p t i o n .
B -1 2  (Y es)  -  U s e d  in  c o n ju n c t io n  w i th  c e n t e r  in s e t .
B -1 3  (Y es)  -  O u ts ta n d in g .
B -1 5  (Y es)  - V e r y  good  a n d  h e lp fu l  m a r k i n g .  P a i n t  h a d  

l i m i t e d  g l a r e .
B -1 6  (Y es)  -  M a l t e s e  m a r k i n g  a n d  p a i n t  c h o ic e  v e r y  

s a t i s f a c t o r y .  M a r k in g  v e r y  d i s t i n c t  a n d  u n u s u a l .  
P a i n t  ty p e  v e r y  s a t i s f a c t o r y  b e c a u s e  o f  m i n i  
r e f l e c t i o n  w h e n  l a n d in g  l ig h t  i s  u s e d  a n d  y e t  v e r y  
d i s t i n c t  f r o m  a l t i t u d e .

B - 1 7  (Y es)  -  L i k e d  m a l t e s e  c r o s s  v e r y  rn u ch .
B - 1 8  (Y es)  -  If s m a l l  a i r c r a f t .  L a r g e  a i r c r a f t  w o u ld  

a lw a y s  be  w e l l  f o r w a r d .
B - 1 9  (Y es)  -  T he  c r o s s  is  a n  e x c e l l e n t  a id .

C -1  (Y es )  -  N e e d  s i m p l e r  p a t t e r n  +.
C -3  (Y es)  -  O t h e r s  m a y  a l s o .
C -5  (Y es)  - M a l t e s e  c r o s s  v e r y  good . Do n o t  n e e d  

la n d in g  l i g h t s .
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T A B L E  1-V I (C o n tin u e d )

4. Do y o u  h a v e  a n y  s u g g e s t i o n  a s  to  how  w e  c a n  s im ia la te  
p o o r  v i s i b i l i t y  s u c h  a s  h a z e  o r  fog  f o r  f u tu r e  h e l i p o r t  
g u id a n c e  t e s t s ?

C o m m e n ts
A -1  -  H a v e  p a d  p a i n t e d  w h ite ,  th e n  r e f l e c t i o n  o f l a n d in g  

l ig h t  o n  the  b u b b le  w i l l  i n t e r f e r e  w i th  v i s io n .
A -2  -  D u s t .
A - 6  -  You m i g h t  c o n s i d e r  d i f f e r e n t  c o l o r  f a c e  s h i e l d s ,

i. e . , r e d  o r  s m o k e d  c l e a r ,  e t c .
A - 8  -  U se  s o m e  s o r t  o f s p r a y  on  a i r c r a f t ' s  w in d s h ie l d s .
A - 14 -  V a ry  i n t e n s i t y  o f  l ig h t in g .
A - 15 -  L a n d in g  l i g h t  on  h e l i c o p t e r  m a l a d j u s t e d .
A - 16 -  O b s c u r e  o f  h e l i c o p t e r  w i th  w in d o w  s p r a y  on  o n e  

s id e  on ly .
A - 19 -  G la z e d  a c e t a t e  in  c o c k p i t .

N u m b e r  o f P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y  C iv il

B -1  -  H o v e r  in  th e  a r e a .
B -7  -  V is o r  l e n s e s  o f  c e r t a i n  c o l o r s  h a v e  a  v i s io n  

r e s t r i c t i n g  c a p a c i ty .
B -8  - A c l e a r  s u n v i s o r  w h ic h  h a s  s o m e  ty p e  o f  c o a t in g  

o r  f r o s t i n g  on  i t .
B -1 1  -  W a i t  f o r  a  c a l m  d a y  a n d  u s e  a  s m o k e  g e n e r a t o r .
B - 1 4 -  S h o o t th e  a p p r o a c h  in  d u s ty  c o n d i t io n .
B - 1 8 -  S m o k e  g e n e r a t o r s .

C -1  -  W a i t  f o r  a c t u a l  low  v i s i b i l i t y  c o n d i t io n s .
C -2  -  F o g  g e n e r a t i n g  d e v i c e  o f  s o m e  k in d .
C -5  - U s in g  f r o s t e d  r e t r a c t a b l e  g l a s s  h o o d .
C -6  -  S p r a y  on  w a t e r  b a s e  w h i te w a s h  to  p a r t i a l l y  

r e s t r i c t  f o r w a r d  v i s i b i l i t y .
C -7  - S m a l l  s m o k e  s ig n a l s  u s e d  in  l i f e  r a f t s  c o u ld  

p o s s i b l y  be u s e d  f o r  s h o r t  p e r i o d s  o f  t i m e  to 
s i m u l a t e  fog .

C -8  -  M a y b e  f r o s t e d  g l a s s  p a i n t  on  h a l f  th e  b u b b le  
a n d  a s a f e ty  p i l o t  on  th e  o t h e r  s id e .
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T A B L E  1-VI (C o n tin u e d )

Q u e s t i o n

5. W ind  s o c k  s a t i s f a c t o r y  a t  o n e - h a l f  m i l e ?

a .  Y es
b . No

C o m m e n ts
B -2  (No) -  W in d  s o c k  te n d s  to c l u t t e r  th e  a p p r o a c h .

N o t  u s e a b l e  a t  o n e - h a l f  m i l e .
B -1 8  (No) -  L im p  s o c k  g iv e s  no in f o r m a t io n .

N u m b e r  of P i l o t s  
R e s p o n d in g  

M i l i t a r y  C iv i l

15 4
21 4

C -5  (No) - If  s o c k  h a n g s  s t r a i g h t  dow n, c a n n o t  
d e t e c t  t h a t  i t  is  a  w in d  s o c k .

C - 6  ( -  ) - L o c a t io n  w a s  d i s t i n c t .  W ith  th e  w in d  
c a l m ,  l a c k  o f s o c k  m o v e m e n t  w a s  n o t i c e a b l e .
If th e  w in d  w e r e  s t r o n g e r ,  I  w o u ld  h a v e  h a d  m o r e  
c o n f id e n c e  in  th e  w in d  in f o r m a t i o n .

C - 7  (No) - W ind  w a s  c a l m .

6. W ind  t e e  s a t i s f a c t o r y  a t  o n e - h a l f  m i l e ?

a .  Y es
b. No

C o m m e n ts
A -7  (No) -  N e v e r  s a w  i t .
A - 13 (No) - T t e n d s  to  a p p e a r  a s  s t r a i g h t  l in e  f r o m  d i s t a n c e .  
A - 19 (No) -  H a r d  to d i s t i n g u i s h  w in d  d i r e c t i o n  a t

d i s t a n c e  due  to i n s u f f i c i e n t  c o n t r a s t  of tw o  c o l o r s .

25
10

1
7

B _9 (_) _ N o t  o b s e r v e d .
B - 1 9  (Y es)  -  A l l  g r e e n  w in d  t e e  i s  b e t t e r  th a n  y e l lo w  

a n d  g r e e n .

C -1  (Y es)  - W ith  h i g h e r  a n g le  of a p p r o a c h .
C -2  (No) -  D id  n o t  s e e  w in d  t e e .
C -5  (No) - N e v e r  l i t  up -  n o t  s e e n .
C -6  (No) - I c o u l d n ' t  s e e  i t ,  p e r h a p s  b e c a u s e  I w a s  a w a r e  

of w in d  d i r e c t i o n  anyhow , a n d  w a s  c o n c e n t r a t i n g  on  
th e  o t h e r  l i g h t s .

C -7  (No) -  D id n ' t  s e e  th e  T .
C -8  (No) -  W as  n o t  on. If i t  w a s ,  c o u l d n ' t  s e e  i t .
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T A B L E  1-VI (C o n tin u e d )

N u m b e r  o f  P i l o t s
R e s p o n d in g

Q u e s t io n  M i l i t a r y

7. P r e f e r e n c e :

W ind  s o c k
W ind  t e e

C o m m e n ts
A - 4  (w ind  s o c k )  -  P r e f e r  w in d  s o c k ,  s i n c e  i t  g iv e s  y o u  

w in d  s p e e d  a s  w e l l  a s  d i r e c t i o n .  A ls o ,  th e  w in d  t e e  
is  s o m e t i m e s  t i e d  dow n.

B -7  (w ind  s o c k )  -  G iv e s  d i r e c t i o n  a n d  v e lo c i ty .
B -1 2  (w ind  s o c k )  -  T he  l i g h t s  o f  th e  w in d  t e e  a r e  f a r  

m o r e  n o t i c e a b l e  a t  a  d i s t a n c e  th a n  th e  w in d  s o c k ,  
b u t  i n f o r m a t io n  c o u ld  be  e x t r a c t e d  s o o n e r  f r o m  
th e  w in d  s o c k  w h e n  c l o s e r  in .

B - 1 6  (w ind  te e )  - W ind  t e e  i n f o r m a t i o n  c a n  b e  s e e n  
f a r t h e r  a w a y  th a n  s o c k .

C -2  (both) -  L ig h t  w in d s  m i g h t  m o v e  a  w in d  s o c k  b u t  
n o t  w ind  t e e .

C -5  ( -  ) - O n ly  s a w  w in d  s o c k .  U n d e r  n o r m a l  
c o n d i t io n s  w o u ld  p r e f e r  a  l i g h t e d  w in d  te e .

C -6  (w ind  te e )  -  I ’d  l i k e  a n o t h e r  lo o k .
C -8  (w ind  te e )  -  C o u ld n ' t  b e  a n y  w o r s e  th a n  s o c k .
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P I L O T  B R IE F IN G

B a c k g r o u n d

A e r o s p a c e  I n d u s t r i e s  A s s o c i a t i o n 's  1967 r e p o r t  l i s t s  1179 h e l i p o r t s  in  
o p e r a t i o n  in  th e  U n ite d  S t a t e s .  T he  FA A  l i s t s  452 o f  t h e s e  h e l i p o r t s  
i n  i t s  1967 a i r p o r t  s u r v e y .  If  h e l i p o r t s  o p e r a t e d  g u id a n c e  l ig h t s  in  
th e  s a m e  r a t i o  a s  f ix e d  w in g  a i r p o r t s  d o ,  u s in g  th e  l o w e r  f ig u r e  a b o v e ,  
t h e r e  w o u ld  be  u p w a r d s  o f  150 l i g h te d  h e l i p o r t s  in  th e  U n ite d  S t a t e s .
T h is  is  e n o u g h  i n s t a l l a t i o n s  to  w a r r a n t  s p e c i f i c a t i o n  o f  a  s t a n d a r d  
s y s t e m '  o f  l i g h t s  a n d  m a r k s  to  a s s i s t  th e  p i lo t  to  lo c a t e  an d  u s e  th e  
h e l ip o r t .

T h r e e  c h ie f  g r o u p s  h a v e  w o r k e d  to w a r d  d e v e l o p m e n t  o f  V FR  h e l i p o r t  
l ig h t in g  s t a n d a r d s .  R e q u i r e m e n t s  a p p e a r  in  IC A O 's  A e r o d r o m e  
M a n u a l ,  th e  FA A  H e l i p o r t  D e s i g n  G u id e ,  a n d  in  D e fe n s e  D e p a r t m e n t  
p u b l i c a t io n s .  P r e s e n t l y ,  t h e s e  r e q u i r e m e n t s  h a v e  b e e n  s u m m a r i z e d  
a s  fo l lo w s :  (a) in  V F R  c o n d i t io n s ,  h e l i p o r t  l i g h t s  sh o u ld  p r o v id e  
g u id a n c e  fo r  h e l i p o r t  l o c a t i o n  f r o m  1 m i l e  in  1 - m i l e  d a y  m e t e o r o l o g i c a l  
v i s i b i l i t y ,  and  f r o m  3 m i l e s  in  3 - m i l e  n ig h t  m e t e o r o l o g i c a l  v i s ib i l i t y ;
(b) s i m i l a r l y ,  a c t u a l  h e l ip a d  p o s i t i o n  s h o u ld  b e  v i s i b l e  by  n ig h t  a t  1 - m i l e  
r a n g e  in  e q u a l  v i s ib i l i t y ;  (c) w h e n  o m n i d i r e c t i o n a l  a p p r o a c h  is  b a r r e d  
by  o b s t r u c t i o n s  o r  s p e c i a l  c o n d i t io n s  s u c h  a s  n o i s e  c r i t e r i a ,  c o m m a n d e d  
a p p r o a c h  d i r e c t i o n  sh o u ld  be  v i s ib l e  f r o m  1 m i le  in  1 - m i l e  c o n d i t io n s ,  
a l l  o f  th e  ab o v e  c o n d i t io n s  b e in g  m e t  f r o m  a l t i t u d e s  d o w n  to 300 f e e t  o v e r  
th e  t e r r a i n ;  (d) w in d  d i r e c t i o n  s h o u ld  be  v i s ib l e  up  to o n e - h a l f  m i l e  f r o m  
th e  pad  a t  n ig h t  in  1 - m i l e  v i s ib i l i t y ;  (e) p ad  s u r f a c e  l ig h ts  s h o u ld  a id  
c o n t r o l  in  th e  f in a l  p h a s e  o f  la n d in g  f r o m  50 f e e t  h e ig h t  d o w n  to  to u c h d o w n ; 
a n d  (f) w h e r e  r e q u i r e d  by  s p e c i a l  c o n d i t io n s ,  a p p r o a c h  g l id e  p a th  s h o u ld  
b e  s e e n  f r o m  1 m i l e  in  e q u a l  m e t e o r o l o g i c a l  v i s ib i l i t y .

P u r p o s e

P r e v i o u s  t e s t s  o f  p a r t s  o f  a  s y s t e m  in te n d e d  to  m e e t  th e  V FR  h e l i p o r t  
g u id a n c e  r e q u i r e m e n t s  h a v e  b e e n  h e ld  a t  T ip to n  A r m y  A i r f i e ld ,  F o r t  
M e a d e ,  an d  a t  o t h e r  i n s t a l l a t i o n s .  Now, o u r  p u r p o s e  i s  to  t e s t  and  
e v a l u a t e  th e  g u id a n c e  l ig h ts  t h a t  h a v e  e v o lv e d  f r o m  th i s  p r i o r  e x p e r i e n c e .  
T he  fu ll  s y s t e m  in c lu d e s  t h e s e  e l e m e n t s :

\

1. P e r i m e t e r  L ig h t in g :  S ix te e n  4 5 - w a t t  o m n i d i r e c t i o n a l  y e l lo w
l ig h ts  a r e  l o c a te d  a t  e q u a l  s p a c in g s  a r o u n d  tiie p e r i m e t e r  o f  the  p a v e d  
h e l ip a d .



2. P a d  F l o o d l i g h t s : E i g h t  f lo o d l ig h t  u n i t s ,  e a c h  c o n ta in in g  two 
2 5 0 - w a t t  l a m p s ,  a r e  l o c a t e d  o n  th e  n o r t h - s o u t h  s id e s  of th e  p a d .

3. I n s e t  L ig h t s :  F i v e  4 5 - w a t t  " p a n c a k e "  f i x t u r e s  a r e  s e t  in to  the
p a d  i t s e l f ,  i n c lu d in g  one  f o r  a i m in g  in  th e  c e n t e r .

4. A p p r o a c h  D i r e c t io n :  T h i r t y - f o u r  4 5 - w a t t  o m n i - d i r e c t i o n a l
w h i te  l ig h ts  a r e  a r r a n g e d  in  two ro w s  e x te n d in g  o u t  to th e  e a s t  f r o m  
th e  h e l ip a d  s h o u l d e r ,

5. L a n d in g  (w ind) D i r e c t i o n : S ix  4 5 - w a t t  o m n i - d i r e c t i o n a l  l ig h ts
a r e  l i n e d  up on  th e  e a s t ,  w e s t ,  a n d  s o u th ,  l e a d in g  up to  th e  h e l ip a d  
s h o u l d e r s .

6. W ind  T e e  a n d  W ind  Sock : F lo o d l i g h t s  i l l u m i n a t e  th e  a c t u a l
w in d  i n d i c a t o r s ,

7. R o ta t in g  B e a c o n : A g r e e n - y e l l o w - w h i t e  f l a s h  s e q u e n c e  is  
e m i t t e d  by  a  b e a c o n  1250 f e e t  f r o m  th e  h e l ip a d .

P h a s e s  o f  T e s t

T he  l ig h t in g  s y s t e m  e v a l u a t i o n  w i l l  h a v e  t h r e e  p h a s e s .  F i r s t ,  the  
b e a c o n  a n d  p a d  p e r i m e t e r  l i g h t s  w i l l  be t e s t e d  to  d e t e r m i n e  how  w e l l  
th e y  a id  p i l o t s  to  l o c a t e  th e  h e l i p o r t  a n d  th e  s p e c i f i c  la n d in g  p a d .

S e c o n d ,  th e  a p p r o a c h  d i r e c t i o n ,  la n d in g  d i r e c t i o n ,  w in d  i n d i c a t o r ,  and  
p a d  s u r f a c e  l ig h ts  w i l l  be  u s e d  in  a c t u a l  a p p r o a c h e s  a n d  l a n d in g s .

F in a l ly ,  th e  s y s t e m  s e l e c t e d  a f t e r  th e  p r e c e d i n g  tw o s e r i e s  w i l l  be  
t e s t e d  in  r e g u l a r  u s e  h e r e  a t  T ip to n  A r m y  A i r f i e l d .

C r i t e r i a

To d e t e r m i n e  th e  g u id a n c e  v a lu e  of th e  l i g h t s ,  y o u  w i l l  be  a s k e d  to f ly  
to  s p e c i f i e d  lo c a t i o n s ,  i l l u s t r a t e d  on  th e  a t t a c h e d  m a p s ,  a n d  do two 
th in g s .  In  P h a s e  I y o u  w i l l  be a s k e d  to in d i c a t e  th e  d i r e c t i o n  to  th e  
h e l i p o r t  a n d  th e  lo c a t io n  o f  th e  p a d  in  c l o c k - c o d e  f r o m  y o u r  h e l i c o p t e r .  
In  P h a s e  II, p i l o t s  w i l l  be  a s k e d  to f ly  to  a n d  la n d  o n  th e  p a d — fo llo w in g  
th e  a p p r o a c h  d i r e c t i o n  g iv e n  by  th e  l ig h ts  a n d  u s in g  th e  la n d in g  d i r e c t i o n



a n d  w in d  l i g h t i n g - - w i t h  v a r i o u s  c o m b in a t i o n s  of f lo o d  a n d  i n s e t  l i g h t s  
a n d  w i th  no  p a d  s u r f a c e  l ig h t in g ,  b u t  th e  h e l i c o p t e r s  l a n d in g  l i g h t s  
t u r n e d  o n .

B e f o r e  e a c h  f l ig h t  y o u  w i l l  b e  g iv e n  s p e c i f i c  i n s t r u c t i o n s .  D u r in g  th e  
f l ig h t  you  w i l l  b e  a s k e d  to  r e p o r t  w h a t  y o u  s e e  f r o m  th e  l i g h t s .  A f t e r  
th e  f l ig h t  y o u  w i l l  b e  a s k e d  to  f i l l  o u t  a  q u e s t i o n n a i r e  s t a t i n g  y o u r  
p r e f e r e n c e s  a n d  e s t i m a t i n g  th e  g u id a n c e  v a l u e s  of v a r i o u s  l i g h t s .
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IN ST R U C T IO N S  F O R  P H A S E  I

Y ou w i l l  f ly  h e l i c o p t e r •

Y ou
n a m e

w i l l  f ly  h e l i c o p t e r
co d e

•

n a m e co d e

H e r e a r e  y o u r  s a f e t y - p i l o t s in f

a n d
n a m e

in
co d e

•

n a m e co d e

Y o u r  o b s e r v e r - p i l o t s  a r e in 9

a n d
n a m e

in
co d e

•

n a m e co d e

T h e  s a f e t y - p i l o t  in  th e  r i g h t  s e a t  i s  in  c o m m a n d  of th e  a i r c r a f t  a t  a l l  
t i m e s .  H e a n d  th e  o b s e r v e r - p i l o t  a r e  p lu g g e d - in  to  U H F  to th e  t e s t  
c o n t r o l  in  th e  t o w e r  a n d  l ig h t  c o n t r o l  on  th e  f i e l d .  Y ou w i l l  be  on  i n t e r 
c o m  w i th  th e  s a f e t y - p i l o t  a n d  o b s e r v e r - p i l o t  o n ly .  A s  you  p r o g r e s s  f r o m  
one  r u n  to  a n o t h e r ,  y o u r  s a f e t y - p i l o t  w i l l  d i r e c t  y o u  to  th e  s t a r t i n g  
l o c a t i o n s .

T h e  o b s e r v e r - p i l o t  w i l l  w r i t e  dow n  y o u r  j u d g m e n t s  of h e l i p o r t  d i r e c t i o n  
a n d  p a d  l o c a t i o n .  H e  w i l l  a § k  y ou  w h e n  y o u  s e e  th e  b e a c o n  a n d  w h e n  
yo u  s e e  th e  y e l lo w  p e r i m e t e r  l i g h t s .  In  r e s p o n d in g ,  y o u  w i l l  g iv e  h im  
th e  c l o c k - c o d e  d i r e c t i o n  o v e r  th e  i n t e r c o m .

P l e a s e  r e s p o n d  a l s o  by  s a y in g  w h a t  y ou  s e e  o f th e  h e l i p o r t  l i g h t in g  
s y s t e m  a n d  th e  g e n e r a l  a i r f i e l d  l i g h t s ,  a n d  c o m m e n t  o n  th e  v i s i b i l i t y  
c o n d i t io n s  a n d  a n y  o t h e r  f a c t o r s  t h a t  y o u  c o n s i d e r  s ig n i f i c a n t .  If y o u  
s e e  a n y  a m b ig u o u s  l ig h t  s ig n a l ,  i f  th e  r e q u i r e d  g u id a n c e  i s  l o s t  a t  a n y  
t i m e  w h e n  you  a r e  h e a d e d  to w a r d  th e  h e l ip a d ,  o r  i f  a n y  o t h e r  l ig h t  o r  
e v e n t  i n t e r f e r e s  w i th  y o u r  c e r t a i n  i d e n t i f i c a t i o n  a n d  lo c a t io n  i n f o r m a t i o n ,  
p l e a s e  t e l l  th e  o b s e r v e r - p i l o t  so  th a t  h e  m a y  m a k e  a  n o te .

A f t e r  y o u  la n d  y ou  w i l l  be  a s k e d  to  g iv e  g e n e r a l  c o m m e n t s  a n d  e v a l u a t i o n s ,  
a n d  f o r  o t h e r  s u g g e s t io n s  t h a t  y o u  m a y  h a v e .  A ny  q u e s t i o n s ? ^

( T r i o  e a c h  o f  s u b j e c t - p i l o t ,  s a f e t y - p i l o t ,  a n d  o b s e r v e r - p i l o t  now  s p l i t  
off a n d  go o v e r  c u r r e n t  w e a t h e r ,  s p e c i a l  i n s t r u c t i o n s  on  a l t i t u d e ,  u s e  of 
la n d in g  l i g h t s ,  l e n g th  of th e  r u n  s e r i e s ,  e t c , ,  a s  r e q u i r e d . )
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IN ST R U C T IO N S  F O R  P H A S E  II

You_______________________________________ w il l  f ly  h e l i c o p t e r
n a m e  co d e

You_______________________________________ ^will f ly  h e l i c o p t e r
n a m e co d e

H e r e  a r e  y o u r  s a f e t y - p i l o t s in

an d
n a m e

in
c o d e

n a m e co d e

Y o u r  o b s e r v e r - p i l o t s  a r e in

a n d
n a m e

in
co d e

n a m e co d e

T he  s a f e t y - p i l o t  in  the  r i g h t  s e a t  is  in  c o m m a n d  of the  a i r c r a f t  a t  a l l  
t i m e s .  H e an d  the  o b s e r v e r - p i l o t  a r e  p lu g g e d - i n  to U H F to th e  t e s t  
c o n t r o l  in  th e  to w e r  an d  l ig h t  c o n t r o l  on  th e  f ie ld .  You w il l  be on i n t e r 
c o m  w i th  th e  s a f e t y - p i l o t  a n d  o b s e r v e r - p i l o t  o n ly .  A s you  p r o g r e s s  
f r o m  o n e  r u n  to a n o t h e r ,  y o u r  s a f e t y - p i l o t  w i l l  d i r e c t  y ou  to th e  
s t a r t i n g  lo c a t io n s .

T h e  o b s e r v e r - p i l o t  w i l l  w r i t e  dow n a r o u g h  c h a r t  o f  the  t r a c k  y o u r  
h e l i c o p t e r  fo l lo w s  in  a p p r o a c h  a n d  la n d in g .  He w i l l  r e c o r d  the  r a n g e  
a t  w h ic h  you  r e p o r t  th e  c o m m a n d e d ,  a p p r o a c h  d i r e c t i o n  a n d  th e  c o m 
m a n d e d  la n d in g  d i r e c t i o n .  H e w i l l  r e c o r d  w h a t  you  g iv e  h im  a s  a c t u a l  
w in d  in f o r m a t io n  f r o m  th e  w in d  s o c k  o r  w in d  te e  if  on e  is  l ig h te d ,  a n d  
he  w il l  r e c o r d  y o u r  c o m m e n t s  d u r in g  th e  ru n .  The o b s e r v e r - p i l o t  w i l l  
e s t i m a t e  how w e l l  y o u  fo llo w  th e  g u id a n c e  g iv e n  by th e  l ig h t  s y s t e m  
in c lu d in g  the  a p p r o a c h  s lo p e .  He w i l l  r e c o r d  p o s i t i o n in g  a t  h o v e r ,  
w ith  y o u r  t a r g e t  b e in g  to c o m e  to h o v e r  t h r e e  f e e t  ab o v e  the  c e n t e r  of 
the  p a d .

You a r e  e n c o u r a g e d  to  c o m m e n t  on  th e  g u id a n c e  v a lu e  of th e  l ig h ts  o r  
to e x p la in  a n y  u n u s u a l  f e a t u r e  of th e  r u n  o r  a n y  u n u s u a l  m a n e u v e r  if  
you  th in k  the  o b s e r v e r - p i l o t  is  n o t  fu l ly  a w a r e  o f  w h a t  y o u  a r e  do in g  
a n d  w hy.

A f t e r  you  la n d  you  w il l  be a s k e d  to g ive  g e n e r a l  c o m m e n t s  a n d  e v a l u a 
t io n s ,  a n d  f o r  o t h e r  s u g g e s t io n s  th a t  y o u  m a y  h a v e .  A ny  q u e s t i o n s ?

( T r io  e a c h  of s u b j e c t - p i l o t ,  s a f e t y - p i l o t ,  an d  o b s e r v e r - p i l o t  now s p l i t  
off an d  go o v e r  c u r r e n t  w e a th e r ,  s p e c i a l  i n s t r u c t i o n s  on a l t i t u d e ,  u s e  
of l a n d in g  l i g h t s ,  l e n g th  of th e  ru n  s e r i e s ,  e t c . ,  a s  r e q u i r e d .  )
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H Z L lP b iR T  L IG H T IN G  -Q U E ST IO N N A IR E

P H A S E  I

H E L I P O R T  L O C A T IO N  A N D  H E L IP A D  D IR E C T IO N  
USING B E A C O N  A N D  Y E L L O W  P E R I M E T E R  L IG H T S

IN S T R U C T IO N S

T h e  q u e s t i o n s  in  P h a s e  I p e r t a i n  to,: (a) Y o u r  e x p e r i e n c e  in  l o c a t in g  
th e  h e l i p o r t  by  s ig h t in g  th e  g r e e n - y e l l o w - w h i t e  r o t a t i n g  b e a c o n  
a n d / o r  th e  y e l lo w  h e l i p a d  p e r i m e t e r  l i g h t s ;  a n d  (b) y o u r  e x p e r i e n c e  
in  c l e a r l y  id e n t i f y in g  th q  l a n d in g  p l a c e  by  th e  y e l lo w  p e r i m e t e r  a n d  
o b ta in in g  g u id a n c e  f r o m  th e  l i g h t s  a s  to  th e  d i r e c t i o n  in  w h ic h  to  f ly  
to  r e a c h  th e  h e l i p a d .

N a m e D a te
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P H A S E  I

M a rk
A p p r o p r ia te

B e a c o n  A n sw e r

1. W h en  d id  y o u  f i r s t  c l e a r l y  id e n t i f y  th e  g e n e r a l  
d i r e c t i o n  to  th e  h e l i p o r t  by  lo c a t in g  th e  r o t a t i n g  
g r e e n - y e l l o w - w h i t e  b e a c o n ?

a. A t th e  m a x i m u m  d i s t a n c e  t e s t e d .....................   ( )
b. A f te r  f ly in g  in  t o w a r d  th e  h e l i p o r t ............................... ( )

2. W as  th e  r o t a t i n g  g r e e n - y e l l o w - w h i t e  b e a c o n  
d i s t i n c t i v e  e n o u g h  c o m p a r e d  to  o t h e r  b e a c o n s  an d  
a i r p o r t  l i g h t s  f o r  r e a d y  i d e n t i f i c a t i o n ?

a. Y e s ....................................................................................................  ( j
b. No ....................................................................................................  ( )

3. W as th e  s ig n a l  f r o m  th e  r o t a t i n g  g r e e n - y e l l o w - w h i t e  
b e a c o n  b o ld  e n o u g h  fo r  i d e n t i f i c a t i o n  a t  th e  r a n g e  
y o u  n e e d e d  i t ?

a . Y e s ....................................................................................................  ( )
b. No ....................................................................................................   ̂ ^

4. G e n e r a l  c o m m e n t s  o n  th e  b e a c o n  o r  s u g g e s t i o n s  c o n c e r n in g  i t s  
u s e f u l n e s s .



M a rk
A p p r o p r ia te

Y e llo w  P e r i m e t e r  A n s w e r

5 . A t  y o u r  a l t i t u d e  a n d  d i s t a n c e  o f f i r s t  c l e a r  
d e t e c t i o n ,  d id  y o u  s e e  th e  y e l lo w  p e r i m e t e r  a s  
d e f in in g  a  f o u r - s i d e d  a r e a ?

a .  Y e s .....................   ( )
b .  No ............................................................    ( )

6 .  W h e n  d id  y o u  f i r s t  c l e a r l y  l o c a t e  th e  l a n d in g  p a d  
by  s e e in g  th e  y e l lo w  p e r i m e t e r ?

a .  A t  th e  m a x i m u m  d i s t a n c e  t e s t e d ....................................  ( )
b .  A f t e r  f ly in g  in  t o w a r d  th e  h e l i p o r t .................................  ( )

7 .  W a s  th e  y e l lo w  p e r i m e t e r  d i s t i n c t i v e  e n o u g h  in  f o r m  
a n d  c o l o r  to  e n a b le  you  to  p i c k  o u t  th e  h e l ip a d  a s  
d i f f e r e n t  f r o m  o t h e r  l i g h t e d  a r e a s  n e a r b y ?

a .  Y e s ....................................................................................................  ( )
b .  N o ........................................... ......................................................... ( )

8 . W a s  th e  y e l lo w  p e r i m e t e r  s ig n a l  b o ld  e n o u g h  to  
s u p p o r t  r e a d y  h e l i p a d  i d e n t i f i c a t i o n ?

a .  Y e s ....................................................................................................  ( )
b .  N o ....................................................................................................  ( )

9 .  Do y o u  c o n s i d e r  th e  n u m b e r  o f  l i g h t s  in  th e  y e l lo w  
p e r i m e t e r  s u f f i c i e n t  to  d e f in e  th e  h e l i p a d ?

a .  Y e s ................................................................................... .. . . . ( ) .
b .  N o ........................................................................................... ( )

10. G e n e r a l  c o r n m e n ts  on  th e  y e l lo w  p e r i m e t e r  o r  s u g g e s t i o n s  on  i t s  
u s  e fu ln e  s s .
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H E L IP O R T  L IG H T IN G  Q U E ST IO N N A IR E

P H A S E  II

A P P R O A G H  D IR E C T IO N , LA N DIN G  D IR E C T IO N , 
F L A R E  AND TO U C H D O W N  G U ID A N C E

IN ST R U C T IO N S

T he  q u e s t i o n s  in  P h a s e  II p e r t a i n  to ; (a) Y o u r  e x p e r i e n c e  in  o b ta in in g  
g u id a n c e  f r o m  th e  l ig h t s  t h a t  g iv e  a p p r o a c h  d i r e c t i o n ,  w h e n  one  
p a r t i c u l a r  a p p r o a c h  d i r e c t i o n  i s  c o m m a n d e d ;  (b) th e  a d e q u a c y  o f  
la n d in g  d i r e c t i o n  i n f o r m a t i o n  p r o v id e d  by s h o r t e r  s t r i n g s  o f  y e l lo w  
l i g h t s  le a d in g  to th e  pad ;  a n d  (c) y o u r  e x p e r i e n c e  in  u s in g  th e  h e l ip a d  
l i g h t s  to  c o m p le te  a c t u a l  f l a r e  an d  to u c h d o w n .

To i n s u r e  th a t  a l l  q u e s t i o n s  m e a n  th e  s a m e  th in g  to e v e r y o n e ,  i t  is  
r e q u e s t e d  th a t  y o u  lo o k  a t  th e  h e l ip a d  l ig h t in g  l a y o u t  s h o w n  o n  th e  n e x t  
p ag e  and  u s e  th e  n a m e s  g iv e n  t h e r e o n  fo r  th e  d i f f e r e n t  l ig h t  e l e m e n t s .

N am e D a te
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P H A S E  II

M a rk
A p p ro p r ia te

A p p ro a c h  D i r e c t io n  L ig h ts  A n sw e r_____

1. D id  th e  d o u b le  r o w  o f  w h i te  a p p r o a c h  l i g h t s  g iv e  y o u  
a  s a t i s f a c t o r y  i n d i c a t i o n  o f  th e  c o m m a n d e d  a p p r o a c h  
d i r e c t i o n  f r o m  th e  s t a r t i n g  l o c a t i o n  o f  y o u r  r u n s  ?

a . Y e s ....................................................................................................  ( )
b. No ....................................................................................................  ( )

2. W e r e  th e  a p p r o a c h  d i r e c t i o n  l i g h t s  p r o m i n e n t  an d  
d i s t i n c t  e n o u g h  so  th a t ,  w h e n  th e y  w e r e  on , i t  w a s  
e v id e n t  t h a t  a  s in g le  a p p r o a c h  d i r e c t i o n  w a s  
c o m m a n d e d  ?

a . Y es  . . . . .  ..........................  ( )
b. No ....................................................................................................  ( )

3. If y o u  a n s w e r e d  y e s  to  #2, w a s  th e  p a r t i c u l a r  
d i r e c t i o n  w e l l  d e f in e d  by  th e  p a t t e r n  o f  th e  l ig h ts  ?

a . Y e s ....................................................................................................  ( )
b. No ....................................................................................................  ( )

4. Do y o u  f e e l  t h a t  th e  a p p r o a c h  d i r e c t i o n  l i g h t s  sh o u ld  
h a v e  c l e a r  l e n s e s ,  a s  in  th i s  t e s t ,  o r  s h o u ld  th e y  be  
y e l lo w ,  s i m i l a r  to  th e  la n d in g  d i r e c t i o n  and  
p e r i m e t e r  l i g h t s ?

a. A p p r o a c h  D i r e c t i o n  L ig h ts  s h o u ld  be  c l e a r  (, )
b. A p p r o a c h  D i r e c t i o n  L ig h ts  s h o u ld  b e  y e l lo w  ( )

5. W as th e  i n t e n s i t y  o f  th e  d o u b le  r o w  o f  a p p r o a c h  
d i r e c t i o n  l i g h t s  s a t i s f a c t o r y ,  too  b r i g h t ,  o r  too  d i m ?

a. I n te n s i ty  w a s  s a t i s f a c t o r y  .......................................  ( )
b. I n te n s i ty  w a s  too  b r i g h t  ................................................ ( )
c. I n te n s i ty  w a s  too  d i m  ................................................ ( )

6. W as th e  p a t t e r n  o f  a p p r o a c h  d i r e c t i o n  l i g h ts  s a t i s f a c t o r y  
in  le n g th  an d  s p a c in g  to  p r o v id e  a d e q u a te  g u id a n c e ?

a. P a t t e r n  w a s  s a t i s f a c t o r y ....................................................  { )
b. P a t t e r n  w a s  n o t  s a t i s f a c t o r y ............................................ ( )

C o m m e n t :



A p p ro a c h  D ir e c t io n  L ig h ts

P H A S E  II

M a rk
A p p ro p r ia te
A n sw e r

7, W as t h e r e  a n y th in g  o b j e c t io n a b le  a b o u t  th e  a p p r o a c h  
d i r e c t i o n  l ig h ts  ? P l e a s e  e x p la in .

a . N o th in g  w a s  o b j e c t i o n a b l e ................................................  ( )
b, I r e c o m m e n d  th e  fo l lo w in g  c h a n g e ( s )

L a n d in g  D i r e c t i o n  L ig h ts

8, W ith  th e  a p p r o a c h  d i r e c t i o n  l i g h t s  t u r n e d  o ff ,  w e r e  
th e  la n d in g  d i r e c t i o n  l i g h ts  d i s t i n c t i v e  a n d  p r o m i n e n t  
e n o u g h  to  g iv e  y o u  th e  la n d in g  d i r e c t i o n  w h e n  y o u  
r e q u i r e d  i t ?

a . Y e s ,  I s a w  th e  la n d in g  d i r e c t i o n  in  p le n ty  o f  t i m e .  ( )
b. No, la n d in g  d irec t^ ion  l i g h t s  l a c k e d  e n o u g h  r a n g e .  ( )

9, W ith  th e  a p p r o a c h  d i r e c t i o n  l i g h ts  a l s o  on, w e r e  th e  
la n d in g  d i r e c t i o n  l i g h ts  s u f f i c i e n t  to  g iv e  the  
g u id a n c e  th a t  y o u  r e q u i r e d ?

a. Y es ,  I w a s  s u r e  o f  l a n d in g  d i r e c t i o n  in  p le n ty
of t i m e .........................................    ( )

b. NOc la n d in g  d i r .e c t io n  g u id a n c e  w a s  u n s a t i s f a c t o r y .  ( )

10, D id  the  la n d in g  d i r e c t i o n  l ig h ts  s ta n d  o u t  f r o m  th e  
a p p r o a c h  l i g h t s ,  w h e n  b o th  w e r e  on , a n d / o r  f r o m  the  
p e r i m e t e r  l i g h t s ,  o r  w e r e  t h e r e  p o s s i b l e  c o n fu s io n ( s )  ?

a. Y e s ,  la n d in g  d i r e c t i o n  l ig h ts  w e r e  d i s t i n c t  . . .  { )
b. No, la n d in g  d i r e c t i o n  l ig h ts  c o u ld  be c o n fu s e d  , ( )
If y o u  a n s w e r e d  b, p l e a s e  c o m m e n t  o r  s u g g e s t  a
r e m e d y  to a v o id  p o s s i b l e  c o n fu s io n :

11. D id  y o u  e x p e r i e n c e  e x c e s s i v e  g l a r e  f r o m  th e  la n d in g  
d i r e c t i o n  l i g h t s ?  W as th e  i n t e n s i t y  s a t i s f a c t o r y ,  o r
s h o u ld  it  be i n c r e a s e d ?
a. G l a r e  w a s  a p r o b l e m ;  r e d u c e  th e  i n t e n s i t y  . . .  ( )
b. I n te n s i ty  w a s  s a t i s f a c t o r y ...............................................  ( )
c. I n te n s i ty  s h o u ld  be i n c r e a s e d .............................   ( )
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M a rk
A p p ro p r ia te

L a n d in g -D ire c t io n  L ig h ts  A n sw e r_____

12. W9.S th e  p a t t e r n  o f  l a n d in g  d i r e c t i o n  l i g h t s  s a t i s 
f a c t o r y  in  l e n g th  an d  s p a c in g  to  p r o v id e  a d e q u a te  
g u id a n c e  ?

a . P a t t e r n  w a s  s a t i s f a c t o r y ................................................  ( )
b. P a t t e r n  w a s  n o t  s a t i s f a c t o r y  { )
If  y o u  a n s w e re d ,  b , p l e a s e  c o m m e n t :  ________________

13, W as t h e r e  a n y th in g  o b je c t io n a b le  a b o u t  th e  la n d in g  
d i r e c t i o n  l ig h t s  ? If so ,  p l e a s e  e x p la in .

a .  N o th ing  w a s  o b j e c t io n a b le  ............................................  • ( )
b, I r e c o m m e n d  th e  fo l lo w in g  c h a n g e ( s )  ( )

14, W hen  b o th  a p p r o a c h  d i r e c t i o n  an d  la n d in g  d i r e c t i o n  
l ig h ts  w e r e  on , b u t  la n d in g  d i r e c t i o n  w a s  d i f f e r e n t  
f r o m  a p p r o a c h  d i r e c t i o n ,  w a s  th e  g u id a n c e  s a t i s 
f a c t o r y ?

a. Y e s ,  l ig h t  i n f o r m a t i o n  w a s  c l e a r  an d  a d e q u a te .  ( )
b. No, th e  g u id a n c e  w a s  n o t  a d e q u a t e ...........................  ( )
If  y o u  a n s w e r e d  b ,  p l e a s e  s p e c i f y  th e  in a d e q u a c y :
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M a rk
A p p ro p r ia te

I n s e t  an d  F lo o d lig h ts  A n sw e r_____

15. As a id s  to  f l a r e  and  to u c h d o w n ,  p l e a s e  c o m p a r e  th e  
fo l lo w in g  tw o  l i g h t  c o n d i t io n s :  i n s e t  l i g h t s  a lo n e  
v e r s u s  i n s e t  l i g h t s  w i th  f lo o d l ig h ts .

a . I n s e t  l i g h t s  a lo n e  a r e  s u p e r i o r .................................... { )
b. I n s e t  l i g h t s  p lu s  f lo o d l ig h ts  a r e  s u p e r i o r  . . .  ( )

16. As a i d s  to  f l a r e  and  to u c h d o w n ,  p l e a s e  c o m p a r e  th e  
fo l lo w in g  tw o l ig h t  c o n d i t io n s :  i n s e t  l i g h t s  w i th  
f lo o d l ig h ts  v e r s u s  f lo o d l ig h ts  a lo n e .

a. I n s e t  l i g h ts  p lu s  f lo o d l ig h ts  a r e  s u p e r i o r  . . .  ( )
b. F lo o d l ig h ts  a lo n e  a r e  s u p e r i o r ....................................  ( )

17. A s a id s  to  f l a r e  an d  to u c h d o w n ,  p l e a s e  c o m p a r e  the  
fo l lo w in g  tw o l i g h t  c o n d i t io n s :  i n s e t  l i g h t s  a lo n e  
v e r s u s  f lo o d l ig h ts  a lo n e .

a . I n s e t  l ig h ts  a lo n e  a r e  s u p e r i o r ...................................  ( )
b . F lo o d l ig h ts  a lo n e  a r e  s u p e r i o r ....................................  ( )

18. B a s e d  on  th e  ru n ( s )  t h a t  y o u  m a d e  w i th o u t  e i t h e r  
i n s e t  l ig h ts  o r  f lo o d l ig h ts  t u r n e d  on ,  do  y o u  th in k  
th a t  an y  k ind  o f  l ig h t in g  o f  th e  p ad  s u r f a c e  n e e d s  
to  be ad d e d  to  th e  p e r i m e t e r  l i g h t s ?

a . Y es ,  s o m e  k in d  o f  p ad  s u r f a c e  l i g h t s  a r e
n e e d e d .......................................................................................  ( )

b. No, th e  a i r c r a f t ' s  la n d in g  l i g h t s  an d  p ad
p e r i m e t e r  l i g h t s  a r e  e n o u g h  . ............................... { )

19. If y o u  a n s w e r e d  y e s  to  #17, p l e a s e  m a r k  one  d r
■ m o r e  k in d s  o f  p ad  s u r f a c e  l i g h t s  t h a t  yo u  f e e l  a r e  

s a t i s f a c t o r y .

a. I n s e t  l i g h t s  w i l l  su p p ly  th e  g u id a n c e  . . . . .  ( )
b. F lo o d l ig h t s  w i l l  m e e t  th e  n e e d ................................  ( )
c. O th e r  ......................................................................................  . ( )
If y o u  a n s w e r e d  c , p l e a s e  s p e c i f y : __________________



I n s e t  an d  F lo o d lig h ts

P H A S E  II

M a rk
A p p ro p r ia te
A n sw e r

20. To  th e  d e g r e e  t h a t  i n s e t  l i g h t s  a s  a  c l a s s  a r e  s a t i s 
f a c t o r y  an d  n e c e s s a r y ,  w e r e  th e  f ive  p a r t i c u l a r  
l i g h t s  u s e d  in  t h i s  t e s t  a d e q u a te  in  i n t e n s i t y ,  
lo c a t io n ,  an d  p a t t e r n ?

a . Yes., i n s e t  l i g h t s  w e r e  a d e q u a t e ............................... ( )
b. i n s e t  l i g h t s  w e r e  n o t  a d e q u a t e .............................  ( )
If y o u  a n s w e r e d  b ,  p l e a s e  c o m m e n t __________________

21. To th e  d e g r e e  t h a t  f lo o d l ig h ts  a r e  s a t i s f a c t o r y  and  
r e q u i r e d ,  w e r e  th e  e ig h t  p a r t i c u l a r  f lo o d l ig h ts  u s e d  
in  t h i s  t e s t  a d e q u a te  in  i n t e n s i t y ,  lo c a t io n ,  and  
p a t t e r n  ?

a. Y e s ,  th e  f lo o d l ig h ts  w e r e  a d e q u a t e ......................  ( )
b. No, th e  f lo o d l ig h ts  w e r e  n o t  a d e q u a t e ................... ( )
If y o u  a n s w e r e d  b ,  p l e a s e  c o m m e n t ________________

22. To th e  e x t e n t  t h a t  t h e r e  w a s  a n y  d i f f e r e n c e ,  d id  y ou  
f ind  i t  e a s i e r  f e e l in g  f o r  th e  g r o u n d  w h e n  y o u  h o v e r e d  
o v e r  th e  c e n t e r  i n s e t  l i g h t  o r  w h e n  y o u  la n d e d  w i th o u t  
a t t e n d in g  to  th e  c e n t e r  l i g h t ?

a .  Y e s ,  c e n t e r  i n s e t  l i g h t  a im in g  w a s  h e lp fu l  . . ( )
b. I p r e f e r  la n d in g  w i th o u t  s p e c i a l  a t t e n t i o n  to  th e  ( )

i n s e t  l i g h t ................................................ ..................................

23. W as t h e r e  any  t e n d e n c y  to  o v e r s h o o t  th e  pad  w h e n  y o u  
c a m e  in  w ith o u t  one  o r  a n o th e r  p a r t i c u l a r  l ig h t in g  
e l e m e n t  ?

a . Y e s ,  t e n d e d  to  o v e r s h o o t  w h e n  no pad  s u r f a c e  ( )
l i g h t s  w e r e  t u r n e d  on  . . . . . . . . . . . . .

b. Y e s ,  t e n d e d  to  o v e r s h o o t  w h en  th e  la n d in g  {• )
d i r e c t i o n  l ig h ts  w e r e  o f f  l e a v in g  a  g a p  a f t e r
th e  a p p r o a c h  l i g h t s .........................................................

c. No, d id  n o t  te n d  to  o v e r s h o o t ...................................  { )
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P H A S E  II

M a rk
A p p ro p r ia te
A n sw e r

24, U n d e r  w h ic h  o f  th e  fo llo w in g  c o n d i t io n s  w a s  i t  e a s i e r  
to  fly d i r e c t l y  to  y o u r  in t e n d e d  p o in t  o f  h o v e r ?

a . W ith  no l i g h ts  b e tw e e n  th e  a p p r o a c h  d i r e c t i o n
l ig h t s  an d  th e  p a d  p e r i m e t e r  . . . . . . . . . .  ( )

b. W ith  la n d in g  d i r e c t i o n  l i g h t s  t u r n e d  on  b e tw e e n  
th e  a p p r o a c h  d i r e c t i o n  l i g h t s  a n d  th e  pad
p e r i m e t e r ..................................................................................  { )

c. W ith  a p p r o a c h  d i r e c t i o n  l i g h ts  o n  a n d  a  d i f f e r e n t
s e t  o f  l a n d in g  d i r e c t i o n  l i g h t s  o n ............................... ( )

G e n e r a l

25, D id  y o u  h a v e  e n o u g h  r u n s  in  t h i s  e x p e r i m e n t  to  
c o m p a r e  th e  d i f f e r e n t  l i g h t s ?

a . Y e s ,  r u n s  w e r e  s u f f i c i e n t  ............................................  ( )
b. No, m o r e  r u n s  w e r e  n e e d e d  . . . . . . . . . .  ( )
If y o u  a n s w e r e d  b, how m a n y  w o u ld  y o u  s u g g e s t ____

26, D o e s  a  p a in te d  m a r k i n g  p a t t e r n  on  th e  p a d  a id  
u n d e r  n ig h t  c o n d i t io n s  ?

a .  Y e s ,  m a r k in g  is  h e lp fu l  a t  n i g h t ..........................  ( )
C o m m e n t  ____________________________________________
b. No, on ly  l ig h ts  a r e  u s e f u l .......................................  ( )

27, Do y o u  h a v e  any  s u g g e s t i o n  a s  to how  we c a n  
s i m u l a t e  p o o r  v i s ib i l i t y  s u c h  a s  h a z e  o r  fog fo r  
f u tu r e  h e l i p o r t  g u id a n c e  t e s t s ?

28 . W ind s o c k  s a t i s f a c t o r y  a t  o n e - h a l f  m i l e ?

a .  Y es ( )
b. No ‘ ( )

29. W ind  te e  s a t i s f a c t o r y  a t  o n e - h a l f  m i l e ?

a . Y es ( )
b. No ( )
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G e n e r a l

M a rk
A p p r o p r ia te
A n s w e r

30. Do y o u  h a v e  a  p r e f e r e n c e  b e t w e e n  th e  l i g h te d  w in d  
s o c k  a n d  w in d  t e e ?

a .  P r e f e r  w in d  s o c k
b. P r e f e r  w in d  t e e

( ) 
{ )

31 . A t  w h a t  d i s t a n c e  f r o m  th e  h e l ip a d  d id  y o u  s e e  th e  
u n i t s  ?

a .  T w o - c o l o r : __________
b. T r i -  c o l o r :__________

32. A t  w h a t  a l t i t u d e  d id  th e  u n i t s  c e a s e  to  be  of a i d ?

a .  T w o - c o l o r :__________
b. T r i - c o l o r : __________

33. W h ic h  s y s t e m  d id  y o u  p r e f e r ?

a .  T w o - c o l o r  ( )
b. T r i - c o l o r  ( )
c . W hy?
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SERIES:________
RUN No; / 
START; V ’C//0*

O  "SIERRA"

SERIES;_________
RUN NO; /
START; "

i

o "NOVEMBER"

"ECHO"

/ A f S S r  JL/GAfTS

OBSERVER'S NOTES; OBSERVER'S NOTES;
IV.' - 
I

-X '

S A M P L E  OBSERV ER P IL O T  C H E C K SH E E T
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