


sfhis report describes t ee t e  ead obaemtiona of @ndeuaer diecharge 
lighta used aa rmnrag-end Identiiiers. One pair of l i g h t e  uas jnatalled a t  
the approach end of  13 at  Weir Cook MLmicipd A i r p o r t ,  Wi-plis, 
Indiana. Teste were conducted t o  determine the optimum beam orlentation, 
shielding neceeearg to reduce &lare in the 8pproaCh m a ,  and the  effecte 
obtained by wing colored filters. 

Brigbt flaehing l i g h t e  a t  the #pmach end of the r rmva~~  prwed  to 
be of great  aasiatance  to  pilota ia determkhg their poeition with reference 
to the m y ,  especially  during minimum circling-approach weather c&itians. 

!two Sylvania  condemer discharge lighte, Type CD-2002, were wed 
in thaEe teats, O M  on each E i &  O f  the nmWay threehold. h l y  be- Orien- 
tation vhich WRE feasible from m~ end-identifier standpoint p m d  to be 
glaring t o  approaching pilots  jnst  prior 'to crossing  the  threshold. A baffle 
w m  deeigned t o  effect  partial beam cutoff at approximately 1,OOO feet  prior 
t0 C r O E E i s g  tha threehold. This baffle, along With Other adju-nb t0 the 
fixtw, made the condenser diecharge lighta euitable for w e  as rumray-and 
identifiere and elimjnated glare during the approach. 

mmDcTIm 
E a r l y  ia 1957, the CAA Office of 4ir Navigation Facil i t ies 

purchased 25 pairs of Srlvturie condenser diechms lights for  ir18tmlI.w 
as runwayend ident i f ie rs   a t  the approach en& of noninetr-t rumtam. 
S u e  the Technical  Developent  Center (m) already V ~ E  in the procese of 
flight testing  low-visibility m w e g  li@ting e y ~ t e m ~  at An&=m A i r  Force 
m e  (m) m., e pair of theee ident i f lera  vae inetalled a t  the approsch 
end of the t e s t  runway for p r e l l d n a q  e- of location d aiming. Ome 
Identifier was located five feet outaide esch end of the e m d  green 
tbreehold light bar. This pbced the identifier 40 feet  outeide  the edge 
of the rummy. The beam vae elevated 3' an8 provieiona were W e  to h v e e -  
tigate horizontal be- angles fmm 0. (parallel t o  rrmway centerl-) to a 
t a - o u t  Of 20.. 
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The optimum orientation waa found to be a toe-out of about 10., 
but  cmiderable glare s t i l l  exlsted in the vicinity of the threshold. 
Greater  toe-out angles reduced @ape ia the prethreshold approach area, but 
also reduced the over-dl effectiveness. I4orb.g the  identifiers  farther  out 
from the runway eage would have h e l p d  elimiPate @ape, but again, t h i s  muld 
have reduced the over-all  effectiveness by disaseociating them from the emd 
of the runway. The identifiers also could have been moved into the approach 
area,  amy fpcaa the end of the runway, -by uti l izing natural vertical 
cutoff to e l b h a t e  glare. This waa deemed inadvisable, howemr, for 
s W a r  reesone. 

It VELB recoxmended that a s e t  of the identifiers be inatall& a t  
!D2 for further of shielding and cutoff metho& to reduce glare in 
the  appoach  mea  without reduchg the effectirrenees of the  identifiere. 
This report deecribes the w e d u r e a   w e d  and the reaulta obtained. 

The copdeneer discharge lighta were inetalled on the approach 
end of m y  13 at Indianapolis, and were located ae determFned by the 

Lave AFB teste. see Fig. 1. A moden w e  m e  p-oviaed for each iden- 
t i f i e r  artd V(LB marked eo that  the identifier  cnud ba turned in 7' inere- 
mcnta f r o m  a poeition parallel to  the rwmq axis to an extrere toe-out of 
30'. See Fig. 2. The reflectors within the identifier m i t e  w c ~ =  tilted eo 
that  the main li&t beam vepe aimed 3' above a horizontal  plane, which is 
the approximate w e  of the glide path. 

Because of the large 15-inch reflector, it waa not  practiaal  to 
obtain  cutoff by uaing a shield extend- f r o m  the  identifier into 
the apgroach Zone. Inatead, a h u t t a r - Q p   b a f f l e  waa comtructed which 
could be rotated in the vertical plane im give directivity. In o a r   t o  
produce vapyisg & p e e  of cutoff,  the tilt @e of the e-rbental hef- 
fle bladee wae made adjustable also. The bafple wae painted flat black to 
reduce reflection. FigrrPe 3 ahowe the exprimcntal baffle h place. 

The possibility of wing colol.ed filters with the identifiere, in 
order to disaesociate t h e m  fuPther from surrounding l i g h t e ,  waa elrplored. 
Plexiglae filters of several  colors were obtained, and a holder wa8 cop- 
structed to hold the filters in front of the ligbting fktuze. 

Obsematione were nude f-rom the air while circling tbe field,  and 
while approaching the runway for landings. The identifier t o  tbe pilot 's 
l e f t  ae he  approached the mmmy for a lard- waa equipped vltfi the baffle , 
while the identifier to the right waa wed ei ther   c lew  or  with colored 
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f i l t e P E .  It E h O u l d  be noted tb€bt a clockvise  Potation Of the baffle in thie 
setup WOU correspond to a countercloclnrlee rotation should the baffle be 
wed w i t h  the identifier t o  the  pilot 's  right. 

1. The beet angle of toe-out of the identifier unit. 

2, The best angle of rotation of the b a l e  for circling guidance, 

3.  The beet  angle of tilt of the baffle  blades  to give cutoff an8 
prevent  blinding OP the  pilot without  reducing  over-all 
effectlwnesa. 

4. Which color of filter, i f  any, presented  the  best  identification. 

R e B r i l t E  of direct t 3 B B r v a t i o n e  confirmed by studies Of mtim 
pictures taken during the  flights. 

1. During the flight observations, the angle of toe-out of the 
identifiers y88 changed in  steps from O', paral le l   to  the nrn~ey  ais, t o  

horieontal  (chcling) coverage without l o a m  potency fn the approach area. 
!Phis appears  reaeonable f r o u p  a theoretical standpoint also, BB the beam 
Bpresd, t o  one-helf intenaiw, i E  about 25' 

30'. COnf -hg  the A U d r e W S  b a t s ,  a k - O U t  O f  10. @Se dUUl 

2. A simulated conditian of 4OO-foot ceiling end 1-mile v is ib i l i ty  m a  
used aa a criterion for circling guidaace since this is a rather  cwmn mint- 
mum condition. The baffle vae rotated ia the vertical  plane in variow s- 
from the horizontal position t o  l?' from horizontal in the clockwise d i r e c t i a  
a8  viewed on approach. A rotation of 1 W  appear& to ke WipU fez view- 
on the dovmrind leg  and on the turn  into final approach. 

3. Prellminarg ground inwetigation of baffle  rotation and baffle bladc 
tilt revealed that cutoff vae much more eensitive to tilt than to  rotation. 
D u r i n g  fli&t observations, the baffle blades were t i l t e d  d m  as much 88 10' 

en t iR ly  during the f- approach. In order, to obtain  the  desired  cutoff 
without reducing the eff&tiveness of light, it WBB a e c e s s q  to tat 
the blades down a * o x a t e Q  5' It should be notea thEt this &@e of tilt 
is dependent upan the width of the blades the spacing between thcm. m e  
test baffle blades =re 7 i . ~ ~ h e s  wide and spaced 2 inchee apart. 

from the horizontal position. A t  10' of %Ut, the li@t WBB C u t  Off almost 
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4. FOUP different  colored fflters, aviation red, yellow, amber, and 
aviation green, were placed in front of the unshielded ident i f ier   a t  varions 
times durfng the flight obsemations. The red light u a s  reasonably c m p i c -  
uoua but could be mistaken f o r  other flaahing red lighta, such as aircraf t  
warning lighte.  The gellow and the amber filters effected almoet no change 
to the  color of the  identifier  at  dietaucea of one mile or more .  Some of 
the obeervere lFked the w e  of the  aviation green f i l ter ,  88 it tended t o  
identify the  flaaher 88 par t  of the m a h o l d  lighting svtem. No raatter 
what color of filter va8 wed, the intenei'q of the identifiers waa dblnishb8 
appreciably. me light emitted f'rm the identifiere with no filter had a 
bluiah-white  color which in itself had a  certain amount of attention-getting 
qual i ty .  Therefore, d e e s  them is  a desire t o   t i e  in the  identifiers wit& 
the  threehold lights, there 18 no advantage in us- a  colored filter, 

D e  final positioning and orientation of both the lighting 
firLures and the baffles ape shown in Fig. 4. 

COHCLIRIONS 

1. A baffle  can be designed which vlll reduce the &are effect of the 
runway-end identlfiers v i t h o u t  reducing their over-ell effectivenese. me 
moat feaEible type of baffle would be one with a  series of shutter bledee 
aimilar to the one uaed for these tests except that it need not be movable. 

2. The desved cutoff wae obtained by tilting the experimental baffle 
blades down 5' (blades =re 7 inches xi&, spaced 2 inches apart) and ro- 
tating the baffle 10' clockwiee when the identifier fixture waa toed out 10' 
and ita min light beam waa aimed 3' above the horizontal plane. 

3. No colored filter is neceesary for dietinction of light; however, 
an aviation green filter may be wed if des31.ed t o  aeeociate the c d e n e e r  
diechargc  rmvay-end identifiera with the runway threshold lights. 



F I G ,  1 LOCA'I'ICN O F  RUNWAY  -END  IDENTIFLERS AT W E I R  COOK 
MUNICIPAL  AIRPORT,  INDIANAPOLIS,   INDIANA 



FIG 2 INSTALLATION  SHOWING  FILTER,   FILTER  HOLDER,   AND  MARKED  BASE 
TO  ALLOW  ADJUSTMENT OF ANGLE OF TOE-OUT 



F I G  3 E X P E R I M E N T A L   B A F F L E  WHICH ALLOWED  CHANGES 
IN ROTATION AND TILT 



I END OF R W A Y  I 


