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S m Y  

evaluation of the Dow Comfng PC-30 &re ra f t  windshield  rain  repellent 
This report   describes  the  results obtafned from an in-flight 

when applied to the   p l lo t ' s   w indshe ld  of a E - 3  asrplane. 

t he r   t r ea t ed  mth E-3Q as recommended.  The copflot's  wlndsMeld was 
cleaned,  but HCI funher  treatment was appued.  The a l r c r a f t  was flown 1n 
areas of l i gh t ,  moderate, and heavy ram Visual Dbservatfons were made, 
and photographs were taken t o  record  the  results.  

For  comparative purposes, the  pilot 's   windshield was cleaned ard  

Cbservations  vere made with and wlthout the w-iadshield wlpers ia 
operation. It was determined that t h e   v i s i b i l l t y  t h r m ~ g h  %he Treated Sec- 
t i on  of the  windshfeld was considerably  better  than though the  mtreaked 

rafn,  the  water was present   in  such quan t i t i e s   t ha t   ve ry   l i t t l e   bene f f t  
s ec t ion   i n  an environment of light t o  moderate rain In moderate t o  heavy 

was gained from the  treatment 

I m O D U G T I O N  

In March 1958, the  Dow Corning  Corporatlon of Midland, biichigso, 

Development Center for trial use on alrplane  Kindslnelda. Thfs report  
submt5ed a sample of t h e i r  FC-30 ram repel lent  to t h e  CAA Technical 

var ie ty  of rafn  conditions 
descrfbes some observations made through a E - 3  dndsh ie ld  durfng a mde  

FLCG€l'T OBSERVATIONS 

under a n d e  varte%y of rain conditions. Af rpo rk  mu?reillm.ce rad= (M$ 
was employed as an advisory  vectoring  service to d i rec t   t he  E - 3  a i r c r a f t  
into areas where the  greatest  amounts of preclpf ta t ran were present 

Several   f l ights  were made ~n order to t e s t   t h e  FC-$3 treatanem 

plctures  wnich dea r ly   d i sp l ayed   t he  results." An example of t,he dlffer-  
Several  different  photographic  procedures were used t o  obbtdr, 

ence i n  appearace of the  two windshields i s  shown in Fig. 1 The l e f t  
(p i lo t ' s ]   sec t lon ,  which was treated  wfth X-30, shows rhe   ab i l i t y  of t h i s  
treatment t o  repel  water and reduce  the  tendency of t h e   m t e r  t o  beeme a 
fib- tbnversely,  the right [copf lo t ' s )   sec t lon  shows the  fam+llar 
sf&ua$ian where a distorting,  semitranslucent film sf water is present 

me touched  photographs. 
* A l l  i l h s t r a t a o n s  fn  this  report   are  repraductlons of 
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The a i r c r a f t  had  descended  beneath the overcast  but s t i l l  was in l i g h t  
Additional  pictures were taken dupfng instnunent  approaches. 

t o  moderate rain throughout  the  reminder of the  approach. Figure 2 

3/4-mfle from touchdown. Figure 3 shows a picture  taken through the  un- 
shows the  runway as viewed thmagh  tbe  treated  windshield  approximately 

treated  section  very  shortly  thereafter  for comparison from approdmately 
the same range and under the same meteorological  condftions. This eom- 
parison was repeated  l/&-mfle from touchdown, as shown in Figs. 4 and 5. 
Figure 6 shows a d i rec t  comparfson of both  windshields j u s t   p r i o r   t o  
landing. The wlndshield  wipers were not operated  during  the time when 
the  pictures  were taken A t  other  times,  windshield  vlpers were used t o  
make visual  obsemations and comparisons. Wipers imprwed  vis ibi l i ty  
through the  untreated  sectfon  consfderably,  but  they made l i t t l e  or no 
change i n  the  appearance of the  treated  section. The wipers  then were 
stopped perpendfcaiLar to   the   base  Gf the  wlndshield. In  this posftfon, 

the  treated  section,  moisture was vir tual ly   e l iminated  In   the  vicini ty  of 
an eddy developed on the   l ee   s ide  of the  wiper  blade i n  each  case- On 

the  eddy. On the  untreated  sfde, the eddy had v e r y   l i t t l e   b e n e f i c i a l  
effect  

An increase  in  droplet   size as a re su l t  of heavier rainfall 
increased  the  lens  effect and hence, the  dfs tor t ion,  when viewing through 

when the  droplets were so large and so close  together that l i t t l e ,  ff any, 
the  treated  section. A s  t he   r a in fa l l  became heavier, a limit was reached 

benefit  was derived f r o m  the  treatment. 

Contamlnmts proved t o  be  another  factor which reduced the  FC-30 

base film fo r  a continuous "bead" of water  extending from the  point of 
effectiveness.  Insects,  crushed  by impact H t h   t h e  windshield, created a 

These beads of water  provided  additional  sources of dfstortion.  Uutreated 
impact to   the   ex t remi ty  of the  windshield i n  the  direction of the  airflow. 

surfaces were affected sim3larpY under the  same conditions. 

repellent.  Also, the  treated  srfndshield must be  cleaned with clear  water 
Instructions m s %  be  followed carefully when applying  the X-30 

and soft   c loths  only. Detergents o r  eleaaing compounds will damage or  
completely remove the FC-9. G05tdlaa8ts can be removed as eas i ly  from 
the   t reated  sect ion  with  e lem water as from the  untreated  section with 
proprietary  cleaners The treatment ha$ retained i t s  effectiveness up t o  
three months. However, a difference fn any of s w e r a l v a r i a b l e s  could 
reduce or increase this time  eonsfderably. 

eomwsIo~s 
From these  obsenratlons, it fa concluded that 

was fmproved by the  treatment. 
1. I n  light t o  moderate r a in ,   v i s ib i l i t y  through the  wlndshield 
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treatment. 
2. I n  moderate to hea%y  rain, h t t l e  benefit was gained from the  

3. WfndsMeLd wipers imprcved t h e   v i s i b i l i t y  through &he untreated 
section, as would be  expected,  but  they were unnecessary where the E-30 
was used. 

4. With t h e   n p e r s  stopped perpeIxbcu1a.r to   the   base  of the 
windshield,  moisture was virtually ePun.mated on the  t reated  sect ion i n  a 

noted on the  untreated  seetion. 
small area on the  lee   s ide of the  wiper  blade, Very l i t t l e  improvement was 

5. Mstortion  increased wfth increase in s lze  of droplets when 
viewing objects through a windsheld  t reated n t h  FC-33, 

6. Additional  sources of dfs tor t ion  resulted from emshed fnseezs 
which created a base film f o r   a c c m l a t i o p ,  of beads of water  streaked 

treatment t o  be most effective,   the w3ndsl;feld m e t  be kept  free of d l  
ae~o6s  the  windshield i n  the afrectlon of the  airflow. FOP the  FC-30 

contaminants. 

c learer  view of t he   t e r r a in  and other  obaeets than the slnall wiped portion 
of the  adjacent  untreated  vindshfeld. 

7. In general,  the  windshield  treated wi th  FC-30 repellent  provided a 

8. m e   l i f e  of the  treatment is sat lsfaetory ~f ft I s  applied arnd 
the wLndshield cleaned  according to   ins t ruc t ions .  



FIG. 1 COMPARISON  OF FC-30 TREATED  (LEFT)   AND  UNTREATED (RIGHT) 



FIG. 2 VIEW O F  RUNWAY  THROUGH  TREATED  WINDSHIELD 3/4-MILE 
FROM  TOUCHDOWN 



FIG. 3 VIEW OF RUNWAY THROUGH UNTREATED WINDSHLELD I/Z-MILE - -  - ,. ." . 



FIG. 4 VIEW OF RUNWAY  THROUGH TREATED  WINDSHIELD  I /4-MILE 
FROM TOUCHDOWN 



FIG. 5 VIEW OF RUNWAY  THROUGH UNTREATED  WINDSHIELD 1/4-MILE - - n " " T T y r , I -  -. 'h, 



FIG. 6 COMPAFUSON OF  TREATED AND UNTREATED SECTIONS O F  THE 
WINDSHIELD SHOWING VISIBILITY JUST PRIOR TO TOUCHDOWN 


