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SUMMARY 

Four p o t e n t i a l  so lu t i ons  t o  the  OH-58 land ing  l i g h t s  g l a r e  problem 
were evaluated. The f o u r  s o l u t i o n s  cons is ted  o f :  ( 1 )  p lac ing  a metal  
s h i e l d  beneath each land ing  l i g h t ;  ( 2 )  p lac ing  sh ie lds  on each s ide  o f  
the  cockp i t  extending o u t  l a t e r a l l y  and forward f rom the  inst rument  
panel; ( 3 )  t ap ing  over the  i n s i d e  one-hal f  o f  each chinbubble; and ( 4 )  
tap ing  over the  s ides o f  t he  p l e x i g l a s s  sheet and l i g h t  w e l l .  The f i r s t  
th ree  s o l u t i o n s  were a l l  found t o  be very e f f e c t i v e  b u t  the  p r e f e r r e d  
s o l u t i o n  was the  p lac ing  o f  sh ie lds  beneath the  land ing  l i g h t s  ( S o l u t i o n  
1 )  s ince  t h i s  invo lved no v i s i b i l i t y  l oss  o r  e x t r a  ma te r ia l  i n s i d e  t h e  
cockp i t .  
l i g h t  we l l  caused by these metal  sh ie lds  w i l l  have t o  be overcome before  
t h i s  s o l u t i o n  i s  acceptable. I t  was a l s o  found t h a t  the  tape over the  
i n s i d e  one-half o f  each chinbubble i s  a very good f i e ld -exped ien t  "qu ick 
f i x . "  

However, the  overheat ing o f  the  p l e x i g l a s s  sheet over the  

Pad& ROBERT W. I L E Y  

Colonel , MSC U 
Comnandi ng 



INTRODUCTION 

When the  land ing  l i g h t s  o f  t he  OH-58 a re  turned on a l a r g e  v e i l i n g  
g l a r e  i s  r e f l e c t e d  from the  a i r c r a f t  windscreens whenever the  a i r c r a f t  
i s  w i t h i n  approximately 30 f e e t  o f  the, ground. The problem i s  c rea ted  
by the  l i g h t  r e f l e c t e d  f rom the  ground area d i r e c t l y  below the  ch in -  
bubble which passes up through the  chinbubble and r e f l e c t s  f rom t h e  
a i r c r a f t  windscreen i n t o  the  p i l o t s '  eyes. O f  course, the  l i g h t e r  o r  
more r e f l e c t i v e  the  ground sur face the  g rea te r  t he  amount o f  g la re .  
Also, t h e  problem i s  more severe f o r  the  forward land ing  l i g h t  which 
d i r e c t s  i t s  i l l u m i n a t i o n  a t  a more downward angle, i n c l u d i n g  the  area 
d i r e c t l y  beneath the  chinbubble, than f o r  t he  r e a r  land ing  l i g h t  which 
d i r e c t s  most o f  i t s  i l l u m i n a t i o n  w e l l  i n  f r o n t  o f  the  a i r c r a f t .  

Bas i ca l l y ,  t he re  a re  two types o f  s o l u t i o n  t o  t h i s  problem. 

Th is  i s  the  approach used i n  So lu t i on  1 (F igure  

One 
approach i s  t o  prevent  the  l i g h t  f rom the  l and ing  l i g h t s  f rom reaching 
the  ground area d i r e c t l y  beneath the  chinbubble,  thereby e l i m i n a t i n g  the  
source o f  t he  problem. 
1 ) .  The second approach i s  t o  prevent the  l i g h t  r e f l e c t e d  from the  
ground d i r e c t l y  beneath the  chinbubble f rom reaching the  windscreen by 
means o f  opaque sh ie lds  o r  tape. This i s  t he  approach used i n  So lu t ions  
2 and 3 (F igures 2 and 3 ) .  
c e s s f u l l y  use e i t h e r  one o f  these approaches proved t o  be t o t a l l y  
i n e f f e c t i v e .  

S o l u t i o n  4 (no t  shown) which d i d  n o t  suc- 

S p e c i f i c a l l y ,  S o l u t i o n  1 (F igure  1 )  cons is ted  o f  p l a c i n g  a metal 
l i g h t  s h i e l d  under each land ing  l i g h t .  
o f  p l a c i n g  opaque l i g h t  sh ie lds  i n  the  c o c k p i t  between the  chinbubble 
and windscreen. 
o f  the  inst rument  panel l a t e r a l l y  and forward t o  the  base o f  t he  wind- 
screen. S o l u t i o n  3 (F igure  3) cons is ted  o f  t ap ing  over the  i n s i d e  one- 
h a l f  o f  each chinbubble which i s  the  p a r t  o f  the  chinbubble which t rans -  
m i t s  most o f  t he  o f fend ing  l i g h t .  So lu t i on  4 ( n o t  shown) cons is ted  o f  
app ly ing  a one-inch wide s t r i p  o f  tape along the  edges o f  the  p l e x i g l a s s  
sheet over the  l i g h t  w e l l  and tap ing  over smal l  holes i n  each s ide  o f  
the  l i g h t  w e l l .  A l l  t e s t i n g  was done w i t h  the  land ing  l i g h t  sw i tch  
rewi red  t o  OFF, FORWARD, and BOTH as descr ibed i n  both TB 43-0001-1-2, 
Equipment Improvement Report and the  Maintenance Digest,  A p r i l  1975. I n  
t h i s  conf igura t ion ,  the  second p o s i t i o n  (FORWARD) tu rns  on the  r e a r  
land ing  l i g h t  (which p o i n t s  i n  a more forward d i r e c t i o n )  and the  second 
p o s i t i o n  (BOTH) tu rns  on both l i g h t s .  

So lu t i on  2 (F igure  2 )  cons is ted  

These sh ie lds ,  one on each s ide,  extended from the  top  



METHOD 

Each s o l u t i o n  was tes ted  on the  ground, a t  a two f o o t  hover and a t  a 
Also, 

The da ta  

ten  f o o t  hover, over a wh i te  runway sur face  and a sod surface. 
base l ine  data were gathered by t e s t i n g  the  present  c o n f i g u r a t i o n  (no 
s o l u t i o n  app l i ed  except sw i t ch  r e w i r i n g )  under each cond i t i on .  
cons is ted o f  photometr ic readings and s u b j e c t i v e  comments f o r  each 
s o l u t i o n  under each t e s t  cond i t i on .  Photometr ic readings were taken 
f r o m  th ree  d i f f e r e n t  windscreen areas under each cond i t i on .  Two o f  
these readings were taken from the  l e f t  w indscden  and one was taken 
from the  r i g h t  windscreen. 
w i t h  the  swi tch  i n  both the  FORWARD and the  BOTH p o s i t i o n s .  

Under each t e s t  cond i t i on ,  data were taken 

RESULTS 

So lu t ions  1, 2, and 3 were a l l  found t o  be very e f f e c t i v e  i n  r e -  
ducing g l a r e  from the  land ing  l i g h t s .  The metal  s h i e l d  used i n  S o l u t i o n  
1, however, became so ho t  t h a t  i t  burned the  p r o t e c t i v e  p l e x i g l a s s  sheet 
cover ing the  l i g h t  w e l l .  
b i l i t y  loss.  S o l u t i o n  3 l e f t  a small s t reak  o f  g l a r e  along the  lower, 
ou te r  edge o f  the  i p s i l a t e r a l  windscreen and a l a r g e  patch o f  g l a r e  i n  
the  center  o f  t he  c o n t r a l a t e r a l  windscreen, i .e . ,  the  man i n  the  l e f t  
seat cou ld  see a small patch o f  g l a r e  along the  lower, ou te r  edge o f  t he  
l e f t  windscreen and a l a r g e r  g l a r e  patch i n  the  center  o f  t he  r i g h t  
windscreen. The s i t u a t i o n  was j u s t  the  reverse f o r  t he  man i n  the  r i g h t  
seat. Figures 4 through 7 show the  g l a r e  on the  i p s i l a t e r a l  windscreen 
i n  the  present  c o n f i g u r a t i o n  (no s o l u t i o n  app l i ed )  and w i t h  So lu t ions  1 , 
2 ,  and 3 appl ied.  The wh i te  rec tang les  i n  the  background a re  the  runway 
markers and the  windscreen g l a r e  i s  seen superimposed. Tables 1 through 
4 show the  photometr ic data f o r  the  present  c o n f i g u r a t i o n  and So lu t ions  
1 through 3. It was concluded t h a t  i f  t h e  overheat ing problem can be 
solved, S o l u t i o n  1 together  w i t h  the  r e w i r i n g  o f  t he  swi tch,  i s  t he  
p re fe r red  s o l u t i o n  s ince  i t  invo lves  no v i s i b i l i t y  l o s s  o r  a d d i t i o n a l  
m a t e r i a l  i n s i d e  the  cockp i t .  However, S o l u t i o n  3 i s  a very good f i e l d -  
expedient "qu ick f i x . "  

S o l u t i o n  2 i nvo l ved  a smal l  amount o f  v i s i -  

2 



REFERENCES 

1 .  Le t te r ,  AMSTE-AV, Headquarters, US Army Test and Evaluation 
Command, 30 October 1975, subject:  "Customer Test Directive, 
Product Improvement Test, Landing Light Glare Reduction Assembly, 
OH-58A Aircraf t ,  TECOM Project No. 4-AI-133-58A-001 . I '  

2.  TB 43-0001-1-2, Equipment Improvement Report and Maintenance 
Digest, April 1975. 

3. TM 55-1520-228-20 

3 



WHITE MARKERS 

One L i g h t  Two L i g h t s  
A1 t i  tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground 8.4 2.7 1.5 15.0 6.0 3.3 
Low Hover ( 2  f t )  2.7 .3 .6 5.7 2.1 2 .7  
High Hover (10 f t )  .6 .06 .09 .54 .12 .18 

SOD 

One L i g h t  Two L i g h t s  
A1 t i  tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground 2.16 .84 .3 .9 1.47 .48 
Low Hover (2  f t )  . 3  .03 .12 .93 .48 .54 
High Hover (10 f t )  .06 0.0 0.0 .06 0.0 0.0 

TABLE 1. Present c o n f i g u r a t i o n  (no s o l u t i o n s  app l ied) .  The g l a r e  
i n  foot - lamber ts  f rom th ree  d i f f e r e n t  areas o f  the  windscreens i n  the  
FORWARD p o s i t i o n  (one l i g h t )  and BOTH p o s i t i o n  (two l i g h t s ) .  
t a b l e  i s  f o r  a i r c r a f t  over wh i te  runway markers and lower t a b l e  i s  f o r  
a i r c r a f t  over sod. 

Upper 

WHITE MARKERS 

One L i g h t  Two L i g h t s  
A1  t i  tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground .27 0.0 0.0 .75 .06 .12 
Low Hover ( 2  f t )  .18 0.0 0.0 .27 .03 .03 
High Hover (10 f t)  0.0 0.0 0.0 .06 .03 0.0 

SOD 

One L i g h t  Two L i g h t s  
A1 t i  tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground .06 0.0 0.0 -15 0.0 0.0 
Low Hover ( 2  f t )  0.0 0.0 0.0 .03 0.0 0.0 
High Hover (10 f t )  0.0 0.0 0.0 0.0 0.0 0.0 

TABLE 2. S o l u t i o n  1 ( sh ie lds  under land ing  l i g h t s ) .  The g l a r e  i n  
foot- lamberts f rom th ree  d i f f e r e n t  areas o f  t he  windscreens i n  the  
FORWARD p o s i t i o n  (one l i g h t )  and BOTH p o s i t i o n  (two l i g h t s ) .  Upper t a b l e  
i s  f o r  a i r c r a f t  over wh i te  runway markers and lower t a b l e  i s  f o r  a i r -  
c r a f t  over sod. 

4 



WHITE MARKERS 

One L i g h t  Two L igh ts  
A1  t i  tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground .96 0.0 .06 1.05 0.0 0.0 
Low Hover (2  f t) .6 0.0 0.0 .84 0.0 0.0 
High Hover (10 f t )  .09 0.0 0.0 .33 0.0 0.0 

SOD 

One L i g h t  Two L i g h t s  
A1 ti tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground 0.0 0.0 0.0 .42 0.0 .03 
Low Hover (2  f t )  .12 0.0 0.0 .36 0.0 0.0 
High Hover (10 f t) .03 .03 .03 .18 0.0 0.0 

TABLE 3. So lu t i on  2 ( sh ie lds  i n s i d e  cockp i t ) .  
lamberts from th ree  d i f f e r e n t  areas o f  t he  windscreens i n  FORWARD 
p o s i t i o n  (one l i g h t )  and BOTH p o s i t i o n  (two l i g h t s ) .  
a i r c r a f t  over wh i te  runway markers and.lower t a b l e  i s  f o r  a i r c r a f t  over 
sod. 

The g l a r e  i n  f o o t -  

Upper t a b l e  i s  f o r  

WHITE MARKERS 

One L i g h t  Two L igh ts  
A1  t i  tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground .06 .78 - 6  1.29 2.49 2.25 
Low Hover (2  ft ) .15 .54 .66 .72 0.0 .36 
High Hover (10 f t)  0.0 0.0 .09 .3 0.0 .09 

SOD 

One L i g h t  Two L igh ts  
A1 ti tude Pos 1 Pos 2 Pos 3 Pos 1 Pos 2 Pos 3 

On Ground 0.0 .18 .15 .45 .36 .54 
Low Hover (2 ft) 0.0 .06 .15 .3 .15 .42 
High Hover (10 f t)  0.0 0.0 0.0 .03 .03 .03 

So lu t i on  3 ( tape over i n s i d e  one-half o f  each chinbubble). 
The g l a r e  i n  foot - lamber ts  from th ree  d i f f e r e n t  areas o f  t he  windscreens 
i n  FORWARD p o s i t i o n  (one l i g h t )  and BOTH pos i ton  (two l i g h t s ) .  
t a b l e  i s  f o r  a i r c r a f t  over wh i te  runway markers and lower t a b l e  i s  f o r  
a i r c r a f t  over sod. 

TABLE 4. 

Upper 

i5 



FIGURE 1. S o l u t i o n  1 - Metal  s h i e l d  b e n e a t h  t h e  l a n d i n g  l i g h t .  



FIGURE 2. Solution 2 - Shields extending out laterally from the top 
of the instrument panel. 



FIGURE 3 .  S c l u t i o n  3. - Tape over the i n s i d e  one-half o f  the 
chi nbubbl e.  



FIGURE 4. Present glare problem (no solution applied). Aircraft is 
over white runway markers (rectangular stripes i n  background). 



FIGURE 5. Windscreen g la re  w i t h  Solution 7 (metal shield beneath 
landing l i g h t )  applied. 
s t r ipes  i n  background). 

Aircraft  i s  over white runway markers (rectangular 



FIGURE 6. Windscreen glare  w i t h  S o l u t i o n  2 (shields extending 
laterally from the top  o f  the instrument panel) applied. 
Over white runway markers (-rectangular str ipes i n  background). 

Aircraft  i s  



FIGURE 7. Windscreen glare w i t h  S o l u t i o n  3 {tape over inside one- 
h a l f  o f  each chinbubble) applied. 
(rectangular st r ipes  in background).  

Aircraft is over w h i t e  runway rcarkers 




