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TEST OF AIRIAY  BEACONS 
AS APFROACY-ANGLE INDICATORS 

SUIIilARY 

were mounted slde  by  slde. The  zone covered m common by t h e l r  beams 
vas checked t o  determlne  rrhether  the  area where the  colors  balanced  to 
produce rrhl te   l lght  was usable  as  an  angle gulde tovard  the  beacons. 
The results  shared that the beacons do not  produce a pattern  usable f o r  
t h a t  purpose. 

A pa l r  of alrway  beacons,  equlpped \ n t h   r e d  and  green f i l t e r s ,  

The Office of Federal  Alnrays  expressed a need for a vlsual  
slgnal  trhlch  could  be  used  to  slmpllfy  the  checking  of  the ILS &de 
path  through e l m n a t i o n  of the  theodollte and ground crew normally 
required. Durlng prellrmnary  dlscussions rt developed that t h s  vlsual 
s lgnal  would r equ l r e   ma tena l ly   h lghe r   mtens t l e s  than were avallable 
from exls t lng approach-angle m b c a t o r s ,  and the   poss lb l l l t y  of using 

beacon u n l t s  be  equlpped 711th red and z e e n   f i l t e r s  and s e t  up t o  
surplus  alnray beacon unlts vas sugLested. It vas  requested  that trro 

d e t e m n e  whether  the  llne of balance of the t w o  colors  can be used f o r  
such a nsual  gude .  

RE :UIP&iEiQTL 

There are two posslble  types of  vlsual reference whhlch could  be 
used  as  guides In f l lgh t - tes t lng  ILS ms ta l l e t lons .  The flrst would pro- 
vide an  approach  path from rrhlch the  vlsual  reference would be v l s lb l e  
and a l l aq  an approach  contmuously  monltored by a vlsual signal. The 
second rrould provlde  only a momentarily v l s lb l e  slgnal Trhlch could serve 
as  a spec l f lc  check pomt   the  mlddle of the  appoach zone. 

The requlrements for   these  two servlces   are  different. For 
the  f lrst   servlce  the  requlrements  2re:  

1. The s l g a l  shodd  be   v l s lb le   for  8 t o  10 m l e s  on a c lear  might. 

2. The slgnal must be dls t lnct ive.  

3. The slgnal must be v l s lb l e  throughout  the  approach  area as 
defmed by ILS &de path  specxhcatlons. 

k. The s lgnal  rust be  sharper  than  the  speclfled ILS gllde  path 
llmlts. The speclf lcat lon llmlts are  plus or  mlnus 0.7s0, s o  the   v l sua l  
reference  slgnal l m t s  should  be  not more than  plus  or mmus 0.25O. 
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of the  signal must be  provrded. 
5. Definite and recogmaable nsml  w-g of the horizontal  l m t s  

correspond t o   t h e  flrst t h r e e   l u t e d  above wlth  the  follarlng  spemal  re- 
The requirements  for  the second service, a check pomt signal, 

of the  I L L  recelver. T h s  signal  sharpness must be l e s s  than 0.1" and 
qm-ement: The slDal. must be  sharper  than  the rmnlmum angular response 

can be prohced  by a slngle  recognlzable change of s lgna l   charac tens t lc .  
I n  th-s case  there 1 s  no requl rment   for  an  on-course zone m t h  wanung 
limlts. 

PROCDURE 

of sufficient m t e n s i t y  t o  meet the f i rs t  requirement. The thud ,   fou r th ,  
and fifth could  be d e t e m e d  by f l e l d   t e s t s ,  and t h e  second  could be met 
QT Judicious selectlon of flashing means. 

It was hown that  standard  alrway  beacons  could  produce  llght 

proxxmty  as  posmble. These proJectors Ifere f i t t e d  111th complementary 
c o l o r   f l l t e r s  and Trere dlrected so t h a t   t h e  beams dlverged  s l lght ly  and 

a zone of color  balance  vas  set  up and made It posslble to deterrmne 
overlapped f o r  a porhon  of  the  area. T l n s  produced a conditlon m uhlch 

.:hether this area  vas of moper dimensions and sharp enough t o  serve as 
t h e   n s u a l  slgnal requlred. 

For t h e   f i e l d   t e s t ,  two 24-znch beacons  rrere s e t  up i n  as close 

The beacons were s e t  up on ' relr  Cook Alrport,  equlpml n t h  red 
and green lenses, and b r e c t e d   n t h  a 3 O  vert lcal   angular  &vergence of 
t h e n  beams. They were mounted s lde  by slde ln immedate Juxtaposltlon 
and were h r e d e d   a c r o s s   t h e   a n p o r t   f a c m g  south a t  angles 2' and so 
above horlzontal  and rnth  the  spread  lenses  set t o   s p r e a d   t h e   b e a s  
ver t ical ly .  

Observatlons were made fro-a the an- I n  honeonta l  fllght f o r  
10 rmles and torrard the  beacons. The observers  watched  closely t o  
determme: 

1. TJhether t he   aaacen t   l l gh t   sou rces  appeared t o  merge. 

2. Uhat  color  the merged l i g h t  appeared t o   t h e  observer. 

3. rlhether  the  area of color  balance produced a zone from which 
the 11E;hts  irould  appear  whlte. 

deflned  path  to  be  useful as a guldxn& means. 
k. 'Thether the zone formed a s u f f i u e n t l y  narrow  and clear ly  
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RESULTS 

the  dmenslons and sepzratlon  of  the  sources made the   l lgh ts   t end  t o  
separate   vlsual ly  vhen the  observer came n t h m  about trro rmles. 

1. The llghts appeared t o  merge from a conslderable  &stance,  but 

2. The merged l i g h t  appeared as  red,  whlte, or green, depending on 
the  observerls p o s l t l o n  u1 the  beam pattern. 

3. An area  of   whlte   l lght   vas  produced. 

L. The area of  v:nte l l g h t  was not  sharp enough or defined dearly 
enough to serve  as a vlsual check t o   p l l o t s .  

as sources  for  gllde  angle indicators by means of color  belances m the 
It appears  that  beacon  proJectors  cannot  satlsfactordy serve 

beam pattern. It i s  posslble  that   proJectors  could  be developed  which 
would give  sat lsfactory results. 

Further development and invest igat lon f o r  t he  first type of 
rezerence  slgnal  could  folla: one o r  both  of trro courses. One vovld be 
amed a t  p r o v i h g  unproved opt ical   control  of tile proJected  l lght so 
t h a t  am even color  balance  could  be  achleved  througnout a sharply  deflned 
zone. The other  course would be directed toward a beam proJected throil& 
segmented co lo r   f i l t e r s .  

based on t he  split f l l t e r .  One  was a device  produced  expermentally by 
the General  Rallway Slgnal Company. It employed a lens   16 th  a s e n e s  of 

modlfy the llght proJected  through  the  upper and lower segments of t h e  
horlzgntal   cyl lndrlcal   surfaces  and used  red and g r e e n   s t m p   f l l t e r s   t o  

lenses. It produced a zone of color  bdance  about 0.9' wide. The other 
u n l t  i s  an ulgle-of-approach l n d x a t o r  produced  by the  :Jestlnghouse 
E lec t r l c  Company whlch employs a stereopticon type of proJector   .n th  a 
segmented f l l t e r   c u t  from plane glass. It normally  produces an "on- 
courseff  slgnal  about 2.0° wlde  whlch  can be  reduced t o  ebout L O 0  by 

use relatively low-parer lamps  and proc'uce s lgnals  effective for only a 
reducmg the rndth  o f  t h e   s t n p  of g lass  fllter. Both  of  these prOJeCtOrS 

mle o r  two. Both  include  shutters t o  produce a flashlng  slgnal. 

Two signal  l l g h t  m t s  have  been  developed m t he  Unlted S ta t e s  

I n  order t o  produce a wh i t e  l l g h t  by the  balance of colored 
l l gh t ,  It IS necessary  to  use com$ementary colors. O f  these,  red and 

m s n o n  proporbon. Red m d  green slgnal h g h t s  have become established 
green  are  the most p rac t l ca l  because  they have  about the same trans- 

for   spec l f ic   uses  m avlat ion  l lghtmg  by  long  es tabl lshed  practxe,   but  
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It mght be  pract ical   to   apply them t o  a s p e c l d  slgnal f o r  temporary 
test   use  rnthout  introduclng serlous confunon. 

mentarJ o r  speciflc  colors.  
The stereoptlcon  type of proJector 15 no t   l l n l t ed  t o  comple- 

spo t  check slgnal, should  be  dlrected  tarrard  produclng a beam \nth two 
contrastmg  colors rneetlng 1n as  sharp a plane  as  posslble. T h s  
probably  could  be  achleved  by  an  accurate  proJector n t h  two color 
f i l t e r s  Ireet-Lng m a l m e .  

Development fo r   t he  second type of reference  slgnal, o r  t h e  


