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T H E POLARIZED H E A D L I G H T SYSTEM 

DR. EDWIN H. LAND 

President and Director of Re search, Polaroid Corporation 

SYNOPSIS 

The t e c h n i c a l e v o l u t i o n of a p o l a r i z e d h e a d l i g h t system c o n s i s t i n g of 
p o l a r i z i n g f i l t e r s on two 125-watt headlamps and a v i e w e r - f i 1 t e r before the 
d r i v e r ' s eyes has been completed. The p o l a r i z i n g d i r e c t i o n of the viewer i s 
p a r a l l e l to h i s own headlights and c r o s s e s automatically with that of oncoming 
c a r s , thereby reducing the brightness of approaching headlights on the average 
to one-seventh of the down beam of the c u r r e n t Sealed Beam headlamps The 
higher wattage overcomes the l i g h t l o s s at the p o l a r i z i n g f i l t e r s s u f f i c i e n t l y 
to make open road v i s i b i l i t y of c r i t i c a l hazards seen through the viewer at 
l e a s t as good as present open road seeing with the upper beam. 

This system has been r e f e r r e d by the Automobile Manufacturers A s s o c i a t i o n 
to the American A s s o c i a t i o n of Motor Vehicle Administrators for consideration 

The l i m i t a t i o n s of beam control m dealing with the glare problem and the 
p a r t i c u l a r p r o p e r t i e s of p o l a r i z i n g l i g h t are c i t e d . The period of t r a n s i t i o n 
to the p o l a r i z e d system need introduce no new hazards not found i n the current 
t r a n s i t i o n from p r e - S e a l e d Beam to S e a l e d Beam lamps. Research data from 
General E l e c t r i c Company i s presented which i n d i c a t e s that even misuse of the 
new headlamps would be no more hazardous than misuse of Sealed Beams now. 

The c o s t of such a system would not be out of l i n e with the b e n e f i t s 
o b t a i n e d . 

The importance of p u b l i c education and support of g l a r e e l i m i n a t i o n by 
consumer organizations i s s t r e s s e d . The t e c h n i c a l a c c e p t a b i l i t y of the system 
has been e s t a b l i s h e d . The only problematical areas remaining are r e l a t e d to 
methods and r e s u l t s of i n t r o d u c t i o n 

I t IS a p l e a s u r e t o r e p o r t t h e h i c l e A d m i n i s t r a t o r s f o r h e l p i n 
p r e s e n t s t a t u s o f g l a r e e l i m i n a t i o n s o l v i n g t h e m , i n d i c a t i n g t h e i r 
t o a group r e p r e s e n t i n g the d r i v i n g r e a d i n e s s t o c o n s i d e r p r o c e e d i n g i f 
p u b l i c o f t h i s c o u n t r y . For a de- the p u b l i c shows s u f f i c i e n t i n t e r e s t 
cade we have been engaged i n e n g i n - i n g l a r e e l i m i n a t i o n , 
e e r i n g a c t i v i t i e s w i t h t h e a u t o - Not P o l a r o i d , n o t the a u t o m o t i v e 
m o t i v e i n d u s t r y which have r e s u l t e d i n d u s t r y , n o t t h e v e h i c l e a d m i n i -
i n a system t h a t i s ready t e c h n i c a l l y s t r a t o r s , n o t even your group alo n e 
f o r i m m e d i a t e a d o p t i o n . T h e r e i s s h o u l d presume t o a r r a n g e t h i s p r o -
g e n e r a l agreement t h a t 11 e 1 i t r i n a t e s g ram; b u t a l l o f us w o r k i n g t o -
g l a r e and a t t h e same tim e p r o v i d e s g e t h e r can a r o u s e t h e p u b l i c t o an 
v i s i b i l i t y by and beyond oncoming a w a r e n e s s o f t h e r e m a r k a b l e f a c t 
c a r s . t h a t a p r a c t i c a l means f o r e l i m i -

The i n d u s t r y has f o u n d i t s e l f n a t i n g g l a r e i s now a v a i l a b l e . How 
u n a b l e t o go f u r t h e r a t t h i s t i m e much do t h e y want i t ' U n t i l Novem-
because o f t h e n a t i o n w i d e problems b e r 18, 1947, t h e y had s c a r c e l y 
o f i n t r o d u c t i o n , and has asked t h e h e a r d o f i t . N e i t h e r t h e p u b l i c 
A m e r i c a n A s s o c i a t i o n o f M o t o r Ve- nor consumers a s s o c i a t i o n s were r e -
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p r e s e n t e d d u r i n g t h e d e v e l o p m e n t 
s t a g e . 

We b e l i e v e t h e most f e a s i b l e 
method o f i n t r o d u c t i o n i s t o b u i l d 
t h e e q u i p m e n t i n t o a l l new c a r s on 
a c e r t a i n d a t e , and make u n i v e r s a l l y 
a v a i l a b l e v i e w e r s f o r r e m o v i n g t h e 
g l a r e f r o m t h e new h e a d l i g h t s . 

The P o l a r o i d h e a d l i g h t s y s t e m 
r e s t s on t h e f u n d a m e n t a l f a c t i n 
p h y s i c s t h a t t wo p o l a r i z e r s w i t h 
t h e i r axes p a r a l l e l , s u c h as y o u r 
own P o l a r o i d v i e w e r and y o u r own 
P o l a r o i d h e a d l i g h t s , pass a s u b 
s t a n t i a l p a r t o f the l i g h t ; whereas 
two p o l a r i z e r s w i t h c r o s s e d a x e s , 
s u c h as y o u r v i e w e r and o n c o m i n g 
P o l a r o i d h e a d l i g h t s , b l o c k i t o u t . 

THE CLASSIC PROBLEM OF HEADLIGHTING 

When you meet a c a r on t h e h i g h 
way a t n i g h t , you p l a y two p a r t s . 
Because you have t o see where you 
are g o i n g , you have t o p o i n t a beam 
o f l i g h t down t h e r o a d w i t h y o u r 
h e a d J i g h t s . The a p p r o a c h i n g d r i v e r 
has t o do l i k e w i s e . You a r e neces
s a r i l y on t h e r e c e i v i n g end o f h i s 
l i g h t beam, and he i s on the r e c e i v 
i n g end o f your l i g h t beam. I f you 
use o r d i n a r y n a t u r a l l i g h t , t h e r e 
i s o n l y one t h i n g you can do: you 
must compromise between y o u r need 
t o i l l u m i n a t e t h e r o a d and y o u r 
need n o t t o i l l u m i n a t e , and b l i n d , 
t h e d r i v e r who forms a p a r t o f t h e 
s c e n e ahead. You can d i r e c t t h e 
beam a l i t t l e away f r o m t h e o t h e r 
c a r , d e l i b e r a t e l y a v o i d l i g h t i n g 
up a p a r t o f t h e r o a d t h a t y o u 
w o u l d l i k e t o l i g h t up, t o r e d u c e 
somewhat t h e g l a r e i n t h e o t h e r 
d r i v e r ' s eyes. T h a t compromise has 
been made i n many ways, w i t h g r e a t 
i n g e n u i t y . I t has n e v e r b e e n a 
c o m f o r t a b l e c o m p r o m i s e , o r a s a f e 
one. You always come down t o t h i s : 
f o r s a f e n i g h t d r i v i n g , each d r i v e r 
needs t o p u t a p o w e r f u l beam r i g h t 
where i t w i l l b l i n d t h e o t h e r . 

Beam Control Cannot Be Final Solu

tion U s i n g o r d i n a r y , u n p o l a r i z e d 
l i g h t u nder any c i r c u m s t a n c e s , you 
f i n d t h a t i t is i m p o s s i b l e t o keep 
t h e g l a r e o u t o f t h e a p p r o a c h i n g 
d r i v e r ' s e y e s by c o n t r o l l i n g t h e 
d i r e c t i o n o f t h e beam a l o n e . To 
d r i v e s a f e l y a t a r e a s o n a b l e speed, 
you have t o d i r e c t a s h a f t o f l i g h t 
o f many t h o u s a n d s o f beam c a n d l e 
power s e v e r a l hundred f e e t down the 
r o a d . To a v o i d b l i n d i n g an ap
p r o a c h i n g d r i v e r , y o u m u s t n o t 
a l l o w t h a t beam t o e x t e n d more t h a n 
t h r e e f e e t above t h e r o a d . T h a t 
p r o v e s t o be i m p o s s i b l e , even w i t h 
t h e f i n e s t h e a d l i g h t i n g e q u i p m e n t 
a v a i l a b l e t o d a y . To g i v e r e l i e f 
f rom g l a r e , t h e p r e s e n t Sealed Beam 
system p r o v i d e s a f o o t b u t t o n which 
a l l o w s d r i v e r s t o s w i t c h f r o m an 
u p p e r t o a l o w e r beam, b u t h e r e 
a g a i n beam c o n t r o l i s n o t s a t i s f a c 
t o r y even u n d e r i d e a l c o n d i t i o n s , 
and i n p r a c t i c e l e a v e s a g r e a t d e a l 
t o be d e s i r e d . 

D e p r e s s i n g t h e beam o n l y reduces 
t h e g l a r e r e a c h i n g y o u r e y e s . I t 
by no means e l i m i n a t e s i t . W i t h 
c a r s 400 f t . a p a r t , e v e n w i t h a 
p r o p e r l y aimed lower beam, and w i t h 
t h e c a r l o a d e d e v e n l y and n o t t o o 
h e a v i l y , and w i t h t h e roa d p e r f e c t l y 
l e v e l , y ou r e c e i v e t h e g l a r e o f 
900 beam c a n d l e p o w er ( F i g . 1 ) . 
B u t p e r f e c t l y l e v e l r o a d s a r e few 
and f a r between. W i t h an a n g u l a r 
e l e v a t i o n o f 3 deg. and a c u r v e i n 
t h e r o a d , you may be c o n f r o n t e d 
w i t h t h e g l a r e o f 20,000 beam c a n d l e 
power f r o m t h e l o w e r beam o f t h e 
Sealed Beam system. W i t h t h e upper 
beam under i d e a l a i m i n g and l o a d i n g 
c i r c u m s t a n c e s and on a s t r a i g h t 
l e v e l r o a d , you r e c e i v e t h e g l a r e 
o f about 20,000 beam c a n d l e power. 
W i t h an a n g u l a r e l e v a t i o n o f o n l y 
1 deg. i n t h e r o a d , t h e upper beam 
t h r o w s t h e g l a r e o f 40,000 beam 
c a n d l e power i n t o your eyes. 

Many a c c e s s o r y d e v i c e s have been 
o f f e r e d f o r s a l e t h r o u g h t h e y e a r s 
t o p r o t e c t you a g a i n s t h e a d l i g h t 
g l a r e . These have u s u a l l y t a k e n 
t h e f o r m o f c o l o r e d v i e w e r s . Some 
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P E R F E C T B E A M A t M I N G A N D CAR. L O A D I N G 
CARS 4<30 FEET APAK.T 

Rat , Level Rood S*aled Beom Lowers Brightness of 900 ieam Condlepower 

r Road PH-ch Sea led Beam Uppers Rrigh+nesj of 40,000 Iwm Cdndlepower 

F i g u r e 1. The G l a r e o f O r d i n a r y H e a d l i g h t s 

a r e d e s i g n e d f o r i n s t a l l a t i o n d i 
r e c t l y i n t h e l i n e o f s i g h t , w h i l e 
o t h e r s a r e i n t e n d e d t o be used as 
s h i e l d s i n back o f w h i c h a d r i v e r 
may " h i d e " o n c o m i n g l i g h t s w h i l e 
he v i e w s t h e r o a d w a y a r o u n d t h e 
edge o f t h e s h i e l d . I v e n t u r e t o 
say t h a t no one c o n s i d e r s any one 
o f t h e s e t o be an a c c e p t a b l e answer 
t o the p r o b l e m o f g l a r i n g h e a d l i g h t s . 

The o n l y known f i n a l s o l u t i o n t o 
t h e p r o b l e m o f g l a r i n g h e a d l i g h t s 
i s a s y s t e m t h a t u s e s p o l a r i z e d 
l i g h t . 

THE POLAROID 
VIEWER-HEADLIGHT SYSTEM 

We b e l i e v e t h a t t h e r e a r e two 
main q u e s t i o n s t h a t t h e p u b l i c wants 
t o h a v e a n s w e r e d a b o u t P o l a r o i d 
h e a d i i g h t s : 

Does t h e P o l a r o i d h e a d l i g h t 
s y s t e m r e a l l y p u t an end t o head
l i g h t g l a r e ' 

Does i t a l s o g i v e e n o u g h 
l i g h t f o r r e a l l y s a f e d r i v i n g ' 

P erhaps t h e s i m p l e s t way t o an
swer i s by summing up t h e p e r f o r m 
ance o f t h e P o l a r o i d system i n t h i s 
way: w i t h t h e P o l a r o i d s y s t e m , i t 
i s as i f you were a l w a y s d r i v i n g 
w i t h a l i g h t a t l e a s t comparable t o 
t h e u p p e r beam o f y o u r p r e s e n t 
S e a l e d Beam l a m p s , and as i f t h e 
a p p r o a c h i n g c a r were g e t t i n g a l o n g 
w i t h t h e l o w e r beams o f h i s S e a l e d 
Beam l a m p s c u t , f u r t h e r m o r e , t o 
a b o u t o n e - s e v e n t h o f t h e i r p r e s e n t 
b r i g h t n e s s . 

The P o l a r o i d s y s t e m , as e v o l v e d 
under t he ground r u l e s l a i d down by 
t h e i n d u s t r y , i s composed o f a p a i r 
o f 1 2 5 - w a t t P o l a r o i d headlamps f o r 
c o u n t r y d r i v i n g , a nd a p a i r o f 
s p e c i a l n o n - p o l a r i z i n g p a s s i n g lamps 
t h a t a r e used f o r c i t y d r i v i n g and 
f o r p a s s i n g o l d c a r s d u r i n g t h e 
t r a n s i t i o n p e r i o d when b o t h P o l a r 
o i d and S e a l e d Beam h e a d l i g h t s a r e 
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EALEO BE4 if 

POLAROlO WITH VIEWER 

POLAROID HI THOUT ¥IEWER 

F i g u r e 2 . Comparative I l l u m i n a t i o n Down the Road 

on t h e r o a d t o g e t h e r . A P o l a r o i d 
v i e w e r c o m p l e t e s t h e s y s t e m . I t 
e l i m i n a t e s t h e g l a r e . T h r o u g h i t , 
t h e a p p r o a c h i n g P o l a r o i d lamps have 
an u n m i s t a k a b l e , c h a r a c t e r i s t i c 
b l u e c o l o r . 

W h i l e s e v e r a l t y p e s o f v i e w e r s 
a r e s u i t a b l e , i n c l u d i n g w i n d s h i e l d s , 
v i s o r s , and v a r i o u s t y p e s o f spec
t a c l e s , f o r the purposes o f s i m p l i 
c i t y and u n i f o r m i t y o f i m p r e s s i o n , 
we are s t a n d a r c i z i n g on an a v a i l a b l e 
v i s o r . 

COMPARISONS OF POLAROID SYSTEM 
WITH PRESENT SYSTEM 

L e t us now examine t h e P o l a r o i d 
system and t h e p r e s e n t S e a l e d Beam 
s y s t e m s i d e by s i d e and see wh a t 
the P o l a r o i d system o f f e r s i n s a f e t y 
and c o m f o r t as co m p a r e d w i t h t h e 
Sealed Beam system t h a t you are now 
u s i n g . 

Polaroid System Provides Excellent 
Illumination F i g u r e 2 p r e s e n t s a 
c o m p a r i s o n o f t h e o l d and t h e new 
s y s t e m s s i m u l t a n e o u s l y and u n d e r 
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w 
F i g u r e 3. Comparative C o n t r a s t o f P e d e s t r i a n i n F i g u r e 2. 

i d e n t i c a l r o a d c o n d i t i o n s , by means 
o f p h o t o g r a p h s made w i t h c a r e f u l 
p h o t o g r a m e t r i c c o n t r o l . 

We have a road w i t h a d a r k - c o a t e d 
p e d e s t r i a n a b o u t 200 f t . ahead; a t 
t h e t o p - as seen w i t h t h e S e a l e d 
Beam u p p e r beam; i n t h e m i d d l e -
P o l a r o i d h e a d l i g h t s w i t h v i e w e r i n 
p o s i t i o n ; and a t the b o t t o m - P o l a r 
o i d h e a d l i g h t s w i t h o u t t h e v i e w e r . 
The f i g u r e shows s e v e r a l i n t e r e s t - -
i n g p o i n t s . 

F i r s t i s t h e g r e a t e r sense o f 
d i s t a n t i l l u m i n a t i o n w i t h the P o l a r - . 
o i d headlamps. The l i g h t f r o m t h e 
h o r i z o n t a l l y - a i m e d P o l a r o i d head
lamps, viewed t h r o u g h t h e v i s o r , i s 
a s a f e r l i g h t t o d r i v e by because 
i t i s d i r e c t e d t o i n t e r c e p t o b s t a c l e s 
i n t h e ro a d w a y a t a c o n s i d e r a b l e 
d i s t a n c e . The f o r e g r o u n d i l l u m i n a 
t i o n f r o m S e a l e d Beam upper beams 
a p p e a r s b r i g h t e r t h a n f r o m t h e 
P o l a r o i d l a m p s w i t h t h e v i e w e r j 
p a r t l y i n consequence o f the Sealed 
Beam lamps b e i n g aimed b e l o w t h e 
h o r i z o n t a l . 

S e c o n d l y you see, i n t h e l o w e r 
s e c t i o n , P o l a r o i d l i g h t i n g w i t h o u t 
t h e v i e w e r . I t i s c l e a r t h a t you 
c a n see f a r t h e r down t h e r o a d , a 
r e s u l t o f t h e g r e a t e r c a n d l e power 
and t h e h i g h e r a i m i n g o f the P o l a r 
o i d beam. 

We have made a number o f measure
ments o f t h e a c t u a l i l l u m i n a t i o n 

down t h e r o a d . A t one t y p i c a l , , 
c r i t i c a l p o i n t j u s t s h o r t o f the-
p i e d e s t r i a n , though n o t a t a l 1 p o i n t s ; ' 
t h e r o a d has a measured b r i g h t n e s s 
w i t h t h e P o l a r o i d lamps seen t h r o u g h 
t h e v i e w e r w h i c h i s a c t u a l l y 30 
p e r c e n t b r i g h t e r t h a n the b r i g h t n e s s 
p r o v i d e d by the Sealed Beam lamps. 

F i g u r e 3 shows t h e r e l a t i v e v i 
s i b i l i t i e s o f the p e d e s t r i a n . Note 
e s p e c i a l l y h i s dark c o a t . ' •• > 

Polaroid System Has No Blind Driv-
in Zone A comparison o f the amount 
o f i l l u m i n a t i o n p r o v i d e d by the two 
syst e m s , f a v o r a b l e as i t may be t o 
th e P o l a r o i d s y s t e m , does n o t t a k e 
i n t o a c c o u n t what i s p r o b a b l y your 
most i m p o r t a n t c o n c e r n as a n i g h t 
d r i v e r : How f a r can you see ahead 
when a n o t h e r c a r i s approaching? 

I s h o u l d l i k e t o m e n t i o n h e r e 
t h a t t h e n u m e r i c a l d a t a i n many o f 
o u r s u b s e q u e n t i l l u s t r a t i o n s a r e 
based on v i s i b i l i t y d i s t a n c e mea
surements made by Mr. V a l Roper o f 
G e n e r a l E l e c t r i c Company, b u t t h e 
i n t e r p r e t a t i o n s a r e o u r own. We 
f e e l t h a t t he c o n d i t i o n s under w h i c h 
t h e d a t a were t a k e n , m a i n l y on a 
f l a t , s t r a i g h t r o a d , are more f a v o r 
a b l e f o r g l a r e r e d u c t i o n by t h e 
S e a l e d Beam s y s t e m t h a n o r d i n a r y 
d r i v i n g c o n d i t i o n s would be. 

When p r e s e n t d a y S e a l e d Beam 
h e a d l i g h t s come t o w a r d y o u , you 
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F i g u r e 4. The B l i n d D r i v i n g Zone o f O r d i n a r y H e a d l i g h t i n g 

c a n n o t see p a s t them. You have t h e 
s i t u a t i o n w h i c h we have diagrammed 
i n F i g u r e 4. The ar e a t o t h e r i g h t 
o f t h e a p p r o a c h i n g ' h e a d l i g h t s i s , 
f o r you, a, b l i n d d r i v i n g zone. I n 
s p e a k i n g o f i t , many d r i v e r s r e f e r 
t o i t as t h e b l i n d s p o t . A l l ~o{ 
us, as we d r i v e a t n i g h t , h a b i t u a l l y 
d r i v e i n t o t h i s z o n e on f a i t h , 
h o p i n g t h e r e i s no o b s t a c l e i n t h e 
r o a d , b u t w i t h a s e n s e o f h a z a r d 
and i n s e c u r i t y . T h i s sense i s c o r 
r e c t . I f a man w i t h a d a r k c o a t i s 
s t a n d i n g i n t h i s zone, you c a n n o t 
see h i m w i t h y o u r p r e s e n t h e a d 
l i g h t s , e ven w i t h t h e u p p e r beams 
(us e d a g a i n s t upper beams) because 
you a r e b l i n d e d . There i s f r e q u e n t 
l y a s i m i l a r b l i n d d r i v i n g zone f o r 
d r i v e r s who use t h e i r l o w e r beams 
( a g a i n s t l o w e r beams) b e c a u s e o f 
i n a d e q u a t e i l l u m i n a t i o n . T h i s 
b l i n d d r i v i n g zone i s a r e a l t h i n g . 
You a r e d r i v i n g a t 40 mph. i n t o a 
zone on the r o a d i n w h i c h you cannot 
see a d a r k o b s t a c l e a t s u f f i c i e n t 
d i s t a n c e t o p e r m i t you t o make an 

emergency stop. 
You cannot s ee the p e d e s t r i a n or 

any other dark o b j e c t i n t h i s b l i n d 
d r i v i n g zone because your eye s i m p l y 
c a n n o t r e c o r d a v e r y f a i n t image 
when t h a t image i s c l o s e t o t h e 
e n o r m o u s l y b r i g h t e r oncoming head
l i g h t s . 

W i t h t h e P o l a r o i d h e a d l i g h t s y s 
tem i n use, t h e r e i s no b l i n d d r i v 
i n g zone ( F i g . 5 ) . The p e d e s t r i a n 
t o t h e r i g h t o f oncoming P o l a r o i d 
h e a d l i g h t s c a n be s e e n c l e a r l y . 
From t h e d a y P o l a r o i d h e a d l i g h t s 
a r e f i r s t i n t r o d u c e d , t h e r e w i l l be 
no b l i n d d r i v i n g zone f o r any meet
i n g s i n w h i c h a l l c a r s a r e eq u i p p e d 
w i t h P o l a r o i d h e a d l i g h t systems. 

The Pedestrian Is Safer With Polar
oid System Many a p e d e s t r i a n con
f r o n t e d w i t h g l a r i n g S e a l e d Beam 
headlamps f e e l s i n s t i n c t i v e l y t h a t 
t h e d r i v e r b e h i n d t h e headlamps can 
see h i m c l e a r l y . I n e f f e c t , t h e 
p e d e s t r i a n r e l i e s on t h e d r i v e r f o r 
h i s s e c u r i t y . A c t u a l l y , t h e d r i v e r 



EDWIN H. LANDl 

G L A R E 

St A l t o AM UPPER 

SEAl£D BEAM LC 
I7N B<»TH CflRi 

6LIND-0RIVIN6 ZONE 
Da<k Obstacle (rivi*ii>lt> 

Dark O b s t a c l e 

F i g u r e 5. P o l a r o i d System E l i m i n a t e s B l i n d D r i v i n g Zone 

c a n n o t see a t a l l t h e p e d e s t r i a n 
w a l k i n g i n t h e b l i n d d r i v i n g zone. 
W i t h t h e b l i n d d r i v i n g zone e l i m i 
n a t e d by t h e P o l a r o i d s y s t e m , t h e 
p e d e s t r i a n w i l l be s u f f i c i e n t l y i l 
l u m i n a t e d f o r t h e d r i v e r t o see him 
i n t i m e t o s t o p i f n e c e s s a r y . 

I t i s t r u e t h a t t h e p e d e s t r i a n 
w i l l be g l a r e d somewhat more by the 
P o l a r o i d h e a d l i g h t s t h a n by S e a l e d 
Beams i f he l o o k s i n t o them, b u t 
t h i s i n c r e a s e d b r i g h t n e s s and t h e 
absence o f g l a r e i n the eyes o f the 
d r i v e r a r e t h e f a c t o r s w h i c h oper
a t e tomake him s a f e r . What's more, 
t h e p e d e s t r i a n f r e q u e n t l y w a t c h e s 
t h e roadway j u s t i n f r o n t o f him as 
he w a l k s . Thus t h e b r i g h t e r P o l a r 
o i d headlamps m i g h t even s e r v e t o 
improve v i s i b i l i t y f o r him. 

For t h e p e d e s t r i a n who h a b i t u 
a l l y w alks on highways a t n i g h t and 
who i s i n c l i n e d t o l o o k w e l l down 
t h e r o a d ahead o f him, the P o l a r o i d 
s y s t e m p r o v i d e s an o p p o r t u n i t y f o r 
g l a r e r e l i e f i n t h e f o r m o f a 
s i m p l e , i n e x p e n s i v e v i e w e r , whereas 
t o d a y , he has no means o f r e l i e f 

f r o m t h e g l a r e o f Sealed Beam head
l i g h t s . 

Polaroid System Provides Greater 
Visibility U n d e r c o n d i t i o n s o f 
p r o p e r u s e , t h e maximum a p p a r e n t 
b r i g h t n e s s o f P o l a r o i d h e a d l i g h t s 
i s a b o u t 1/250 o f t h e maximum ap
p a r e n t b r i g h t n e s s o f t h e upper beam 
o f the p r e s e n t - d a y S e a l e d Beam sys
t e m . The e x t i n g u i s h e d P o l a r o i d 
h e a d l i g h t s , as I have s a i d , a re on 
th e average one-seventh t h e b r i g h t 
ness o f t h e l o w e r beam o f p r e s e n t 
day Sealed Beam h e a d l i g h t s . 

The P o l a r o i d s y s t e m p r o v i d e s 
4 0 0 - f t . v i s i b i l i t y d i s t a n c e w i t h 
two a p p r o a c h i n g c a r s 200 f t . a p a r t , 
w h i l e a t the same d i s t a n c e , p r e s e n t 
day S e a l e d Deam u p p e r s p r o v i d e a 
v i s i b i l i t y d i s t a n c e o f 175 f t . and 
t h e S e a l e d Beam l o w e r s p r o v i d e a 
v i s i b i l i t y d i s t a n c e o f o n l y a l i t t l e 
more t h a n 200 f t . ( F i g . 6 ) . Note 
t h a t t h e r e i s no b l i n d d r i v i n g zone 
i n t h i s s i t u a t i o n w i t h t h e P o l a r o i d 
s y s t e m , w h i l e t h e b l i n d d r i v i n g 
zone i s p r e s e n t w i t h t h e S e a l e d 
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SEAlfO BEAM U>WEeS on 

F i g u r e 6. The P o l a r i z e d H e a d l i g h t System 
P r o v i d e s G r e a t e r V i s i b i l i t y 

Beam s y s t e m f o r b o t h S e a l e d Beam 
uppers and Sealed Beam l o w e r s . 

A p p r o a c h i n g P o l a r o i d h e a d l i g h t s 
seen t h r o u g h a v i e w e r a re c o m p l e t e l y 
f r e e from g l a r e ( F i g . 7 ) . When you 
d r i v e a c a r w i t h P o l a r o i d h e a d 
l i g h t s , and a p p r o a c h a n o t h e r c a r 
w i t h P o l a r o i d h e a d l i g h t s , you do 
not g l a r e the oncoming d r i v e r , y e t , 
when t h e c a r s a r e 200 f t . a p a r t , 
you a r e a b l e t o see about t w i c e as 
f a r down the r o a d . 

Polaroid System Is Practicable Your 
n e x t c o n c e r n , I b e l i e v e , w i l l be 
t h e p r o p e r method o f i n t r o d u c i n g 
t h e system. Granted t h a t t h e P o l a r -
o i d s y s t e m c l o s e l y a p p r o a c h e s t h e 
i d e a l i n s a f e h e a d l i g h t i n g , your im
mediate q u e s t i o n s h o u l d p r o p e r 1y be: 
How do we g e t f r o m w h e r e we a r e 
now, t o t h e t i m e when a l l c a r s on 
the r o a d are P o l a r o i d - e q u i p p e d ? 

Since t h e i n v e n t i o n o f the a u t o 
m o b i l e , t h e r e has been a s e r i e s o f 
t r a n s i t i o n p e r i o d s d u r i n g which c a r s 
w i t h d i f f e r e n t t y p e s o f h e a d l i g h t s 
have been on t h e r o a d a t t h e same 
t i m e ; t h e t r a n s i t i o n p e r i o d f r o m 

o i l t o a c e t y l e n e , a c e t y l e n e t o t h e 
e a r l y i n c a n d e s c e n t lamps and then a 
p e r i o d when a number o f d i f f e r e n t 
t y p e s o f e l e c t r i c lamps were i n use 
a l l a t t h e same t i m e and, f i n a l l y , 
t h e t r a n s i t i o n p e r i o d f r o m t h o s e 
b u l b - a n d - r e f l e c t o r t y p e lamps t o 
t h e S e a l e d Beam. D u r i n g each o f 
these t r a n s i t i o n p e r i o d s t h e d r i v e r 
o f t h e o l d c a r has been p l a c e d a t 
somewhat o f a d i s a d v a n t a g e f a c i n g 
the l i g h t s o f a new c a r . 

We a r e s t i l l i n t h e t r a n s i t i o n 
s t a g e between t h e o l d b u l b - a n d - r e -
f l e c t o r t y p e h e a d l i g h t s and t h e 
S e a l e d Beam. 

F i g u r e 8 shows t h e s u c c e s s i v e 
i n c r e a s e s i n beam candle power w h i c h 
have o c c u r r e d a t e a c h o f these t r a n 
s i t i o n p e r i o d s . You w i l l n o te t h a t 
i n t h e c u r r e n t t r a n s i t i o n p e r i o d . 
S e a l e d Beam l i g h t s w i t h a maximum 
o f 60,000 beam candle power and t h e 
o l d b u l b - a n d - r e f l e c t o r t y p e l i g h t s 
w i t h a maximum o f between 5,000 and 
40,000 beam c a n d l e power are on t h e 
r o a d a t t h e same t i m e . You w i l l 
r e c a l l t h a t t h e maximum beam c a n d l e 
power o f t h e p r e - S e a l e d Beam lamps 
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F i g u r e 7. The P o l a r o i d H e a d l i g h t System: 
No G l a r e - G r e a t e r V i s i b i l i t y 

d ropped o f f v e r y r a p i d l y due t o de
t e r i o r a t i o n o f r e f l e c t o r and b u l b . 
The i n t r o d u c t i o n o f t h e P o l a r o i d 
s y s t e m w i l l b r i n g a b o u t a p p r o x i 
m a t e l y the same r e l a t i v e s t e p - u p i n 
iraximum beam c a n d l e power t h a t we 
have e x p e r i e n c e d s i n c e 1940 when 
t h e S e a l e d Beam was i n t r o d u c e d . 
The P o l a r o i d h e a d L i g h t s , when you 
a r e n o t l o o k i n g t h r o u g h a v i e w e r , 
a r e b r i g h t - a b o u t 100,000 beam 
c a n d l e p o w e r c o m p a r e d w i t h t h e 
6 0 , 0 0 0 o f t h e u p p e r beam o f t h e 
S e a l e d Beam l i g h t s . Moreover, as a 
m a t t e r o f p o l i c y , t h e P o l a r o i d 
l i g h t s are n o t aimed below t h e h o r i -

100, OOC» 

1025 193? 1940 1 9 4 ? 

F i g u r e 8. The Trend i n 
Beam-Candle-Power 

z o n t a l as a r e t h e S e a l e d Beams, so 
t h a t you are l i k e l y t o g e t t h e f u l l 
b r i g h t n e s s o f t h e P o l a r o i d beam 
more o f t e n t h a n you w o u l d g e t t h e 
f u l l b r i g h t n e s s o f t h e Sealed Beams. 
F o r t h i s r e a s o n , t h o s e who have 
been i n v o l v e d i n t h e P o l a r o i d head
l i g h t development program have g i v e n 
a t t e n t i o n t o t h e p o s s i b l e e f f e c t s 
o f t h i s i n c r e a s e i n b r i g h t n e s s . 

An i n c r e a s e i n beam c a n d l e power 
o f t h e u p p e r , c o u n t r y d r i v i n g beam 
has gone hand i n hand w i t h e v e r y 
m a j o r i m p r o v e m e n t i n h e a d l i g h t i n g 
o v e r t h e p a s t t w e n t y y e a r s . The 
reason i s an o b v i o u s one: The need 
f o r more and b e t t e r i l l u m i n a t i o n 
f o r b e t t e r c l e a r e r r o a d s e e i n g as 
f i n e r highways and b e t t e r c a r s have 
been p r o v i d e d . The a d o p t i o n o f t h e 
P o l a r o i d h e a d l i g h t i n g s u g g e s t s a 
f u r t h e r s t e p i n t h e t r e n d t o w a r d 
b e t t e r open r o a d s e e i n g , b u t w i t h 
i m p o r t a n t d i f f e r e n c e s . 

I t appears f r o m c a r e f u l s t u d i e s 
t h a t t h e t r a n s i t i o n f r o m S e a l e d 
Beam t o P o l a r o i d h e a d l i g h t s w i l l be 
f a r s a f e r t h a n t h e t r a n s i t i o n be
t w een p r e - S e a l e d Beam and S e a l e d 
Beam. ( T h i s assumes t h a t p r e - S e a l e d 
Beam c a r s w i l l be o f f t h e r o a d s a t 
n i g h t by the t i m e the P o l a r o i d s y s -
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B U N D - D R I V I N G IN C U R R E N T T R A N S I T I O N 
TO S E A L E D BEAMS ( M I S U S E D ) 

» » E S E A L E D a tA.M lOWiR. SfAL-fD SEAM UfPEP. 

anniMiiiiMu: 

1600 feet.. . 27 t i conds 

LESS B L I N D - D R I V I N G IN P R O P O S E D T R A N S I T I O N 

TO POLAROID H E A D L I G H T S ( M I ^ U ^ E D ) 

F i g u r e 9 

tern i s i n t r o d u c e d . ) 
F i g u r e 9 shows t h e c o m p a r i s o n 

u n d e r c o n d i t i o n s o f m i s u s e o f t h e 
b l i n d - d r i v i n g p e r i o d f o r t h e p r e -
S e a l e d Beam d r i v e r f a c i n g a S e a l e d 
Beam c a r and _ f o r a S e a l e d Beam c a r 
f a c i n g "a" P o l a r o i d - e q u i pped c a r . 
You w i l l see t h a t t h e b l i n d - d r i v i n g 
p e r i o d i s over t w i c e as l o n g i n the 
c u r r e n t t r a n s i t i o n t o Sealed Beams, 
as i t w i l l be i n t h e t r a n s i t i o n t o 

Proper Use of Polaroid System i n 
T r a n s i t i o n Period Is Easy to Learn 
W i t h t h e i n t r o d u c t i o n o f the P o l a r 
o i d h e a d l i g h t s y s t e m , t h e r u l e o f 
t h e r o a d f o r h e a d l i g h t s w i l l be 
e a s y f o r a l l d r i v e r s t o l e a r n 
( F i g . 1 0 ) . T h e r e need be o n l y a 
s i n g l e r u l e , " D e p r e s s f o r w h i t e 
l i g h t . " You c a n have a r u l e as 
s i m p l e as t h i s b e c a u s e P o l a r o i d 
h e a d l i g h t s have a c h a r a c t e r i s t i c 

b l u e c o l o r when you see them t h r o u g h 
a v i e w e r . The r u l e i s t h e same f o r 
a l l d r i v e r s . 

I f you are d r i v i n g a p r e s e n t - d a y 
Sea led Beam c a r , a l l t h e l i g h t s ap
p r o a c h i n g w i l l be w h i t e , so you de
press as u s u a l . I f you are d r i v i n g 
a P o l a r o i d - e q u i p p e d c a r , t h e l i g h t s 
from Sealed Beam c a r s w i l l be w h i t e 
and f o r t h e s e you d e p r e s s t o o ; t h e 
l i g h t s f r o m P o l a r o i d - e q u i p p e d c a r s 
w i l l be b l u e and f o r t h e s e you do 
n o t h i n g a t a l l . 

Groups o f c a r s p r e s e n t no cause 
f o r c o n f u s i o n . An o l d c a r d r i v e r 
p r o c e e d s as a t p r e s e n t ; a new c a r 
d r i v e r does n o t h i n g a t a l l i f a l l 
c a r s ahead have b l u e l i g h t s , de
press e s i f any have w h i t e l i g h t s . 

D u r i n g T r o n s i t i o n Misuse of Polaroid 
Headlights No More Hazardous Than 
Misuse of Sealed Beams Now I f t h e 
r u l e o f t h e r o a d i s n o t o b s e r v e d . 
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F i g u r e 10. D u r i n g t h e T r a n s i t i o n P e r i o d 
t h e S i n g l e R u l e o f t h e Road 

i f t h e d r i v e r d o e s n o t d e p r e s s f o r 
w h i t e l i g h t , t h e b l i n d d r i v i n g 
p e r i o d i s no l o n g e r t h a n i t i s now 
when d r i v e r s f a i l t o d e p r e s s t h e i r 
u p p e r S e a l e d Beams and t h u s m i s u s e 
t h e S e a l e d Beam s y s t e m . E v e n u n d e r 
c o n d i t i o n s o f m i s u s e , a l l p o s s i b l e 
m e e t i n g s , o n c e t h e P o l a r o i d h e a d 
l i g h t s y s t e m i s i n t r o d u c e d , w i l l be 
a t l e a s t a s s a f e a s ( a l t h o u g h some
t i m e s l e s s c o m f o r t a b l e t h a n ) t h e y 
a r e a t t h e p r e s e n t t i m e u n d e r c o n 
d i t i o n s o f m i s u s e o f t h e S e a l e d 
Beam s y s t e m . T h e w o r s t t h a t c a n 
h appen t o d a y w i t h S e a l e d Beam h e a d 
l i g h t s i s t h e s i t u a t i o n t h a t a r i s e s 
w h e n y o u r c a r w i t h S e a l e d B e a m 
l o w e r s a p p r o a c h e s a c a r w i t h S e a l e d 
Beam u p p e r s . Y o u a r e t h e n tempo
r a r i l y i n j e o p a r d y : y o u r own h e a d 
l i g h t s f a i l t o i l l u m i n a t e enough o f 
t h e r o a d f o r y o u , a n d t h e g l a r e 
from t h e oncoming u p p e r beams b l i n d s 
y o u ( F i g . 1 1 ) . T h e r e s u l t i s t h a t 
a t 4 0 mph., f o r e x a m p l e , y o u go 
t h r o u g h a b l i n d d r i v i n g p e r i o d o f 

725 f t . o r 12 s e c . T h i s , o f c o u r s e , 
i s a h i g h l y u n d e s i r a b l e s i t u a t i o n . 
Y e t i t o c c u r s f r e q u e n t l y , a s we a l l 
know. P e o p l e a r e i n c l i n e d t o o v e r 
d r i v e t h e i r l i g h t s . 

Now t h e w o r s t t h a t c a n h a p p e n , 
o n c e t h e P o l a r o i d s y s t e m i s i n t r o 
d u c e d , i s t h e s i t u a t i o n I have j u s t 
d e s c r i b e d a s t h e w o r s t f o r S e a l e d 
Beams. I f you do n o t u s e a v i e w e r 
a n d a p p r o a c h P o l a r o i d h e a d l i g h t s , 
y o u n a t u r a l l y e x p e r i e n c e a b l i n d -
d r i v i n g p e r i o d . R e s e a r c h d a t a i n 
d i c a t e t h a t t h i s b l i n d - d r i v i n g p e r 
i o d w i t h m i s u s e o f t h e P o l a r o i d 
s y s t e m , i s no l o n g e r t h a n t h e one 
r e s u l t i n g from m i s u s e o f t h e S e a l e d 
Beam s y s t e m . However, l e t me p o i n t 
o u t what must be o b v i o u s . T h e r e i s 
no r e m e d y i n s i g h t f o r t h e m i s u s e 
o f t h e S e a l e d Beam s y s t e m . T h e r e 
i s no p r o t e c t i o n f o r you a s a S e a l e d 
Beam d r i v e r who i s c o n f r o n t e d by a 
d i s c o u r t e o u s o r t h o u g h t l e s s S e a l e d 
Beam d r i v e r who f a i l s t o d e p r e s s . 
B u t t h e r e i s a r e m e d y f o r y o u i f 
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F i g u r e 11 

you a r e c o n f r o n t e d d u r i n g t h e t r a n s i 
t i o n p e r i o d by a d i s c o u r t e o u s o r 
t h o u g h t l e s s P o l a r o i d d r i v e r ( F i g . 1 2 ) . 
Y o u n o t o n l y c a n r e d u c e t h e g l a r e 
o f t h e oncoming P o l a r o i d h e a d l i g h t s , 
y o u c a n e l i m i n a t e i t c o m p l e t e l y , 
s i m p l y by u s i n g a v i e w e r . A l l o t h e r 
s i t u a t i o n s i n v o l v i n g m i s u s e o f 
P o l a r o i d h e a - d l i g h t s a p p e a r t o be 
more f a v o r a b l e t h a n s i t u a t i o n s o f 
m i s u s e i n v o l v i n g p r e s e n t - d a y S e a l e d 
Beam h e a d l i g h t s . 

Length of Transition Stage S t a t i s -
t i t i o n s p o i n t o u t t h a t t h e l e n g t h o f 
t h e t r a n s i t i o n s t a g e d e p e n d s upon 
n u m e r o u s v a r i a b l e s a n d u p o n t h e 
n u m e r o u s i n t e r p r e t a t i o n s t h a t c a n 
b e made o f t h e s e v a r i a b l e s . F o r 
e x a m p l e : A t what r a t e c a n we e x p e c t 
new c a r s t o be b u i l t ? A t what r a t e 
c a n we e x p e c t o l d c a r s t o b ecome 

o b s o l e t e ? How many c a r m e e t i n g s a t 
n i g h t a r e s i m p l e - t h a t i s , i n v o l v e 
o n l y two c a r s ' W h a t i s t h e r a t i o 
o f newer c a r s u s e d f o r n i g h t d r i v i n g 
a g a i n s t o l d e r o n e s ? ( S e e A p p e n d i x B ) . 
S i n c e , a s we h a v e a l r e a d y s e e n , 
d r i v e r s o f c a r s e q u i p p e d w i t h o r d i 
n a r y h e a d l i g h t s a r e n o t a f f e c t e d 
a d v e r s e l y , s h o u l d t h e d a t a be i n t e r 
p r e t e d f r o m t h e p o i n t o f v i e w o f 
t h e d r i v e r who h a s p u r c h a s e d P o l a r 
o i d e q u i p m e n t ' How much w e i g h t 
s h o u l d be g i v e n t o t h e p o s s i b i l i t y 
o f p r o v i d i n g c o n v e r s i o n e q u i p m e n t 
f o r o l d c a r s ' 

A g a i n s t t h e b a c k g r o u n d o f t h e s e 
a n d o t h e r unknowns, one known f a c t 
s t a n d s o u t . When a l l c a r s a r e f i n 
a l l y e q u i p p e d w i t h t h e P o l a r o i d 
s y s t e m , h e a d l i g h t g l a r e w i l l be a 
t h i n g o f t h e p a s t . 

And e v e n d u r i n g t h e t r a n s i t i o n 
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F i g u r e 12 

s t a g e , t h e s y s t e m w i l l e l i m i n a t e 
t h e b l i n d d r i v i n g z o ne f o r d r i v e r s 
o f a n y two P o l a r o i d - e q u i p p e d c a r s 
i n v o l v e d i n s i m p l e m e e t i n g s . S i n c e 
a c e r t a i n n u m b e r o f a c c i d e n t s i s 
a t t r i b u t a b l e t o t h e b l i n d d r i v i n g 
z o n e , i t i s t o be e x p e c t e d t h a t t h e 
n u m b e r o f s u c h a c c i d e n t s w i l l be 
r e d u c e d a s s o o n a s P o l a r o i d - e q u i p p e d 
c a r s s t a r t s i m p l e m e e t i n g s , a n d 
t h a t t h e r e d u c t i o n w i l l a c c e l e r a t e 
a s a d d i t i o n a l s i m p l e m e e t i n g s o f 
P o l a r o i d - e q u i p p e d c a r s t a k e p l a c e . 

I n s i t u a t i o n s c o v e r e d by p r o p e r 
u s a g e w h e r e t h e y m e e t S e a l e d Beam-
c a r s , P o l a r o i d - e q u i p p e d d r i v e r s 
w i l l be a b l e t o s e e somewhat b e t t e r 
w i t h t h e i r new e q u i p m e n t t h a n t h e y 
w o u l d i f t h e y w e r e u s i n g S e a l e d 
Beam e q u i p m e n t . 

And on t h e open r o a d , P o l a r o i d -
e q u i p p e d d r i v e r s w i l l h a v e b e t t e r 

l i g h t t h a n e v e r b e f o r e . 

COST NOT OUT OF L I N E 

One f u r t h e r c o n s i d e r a t i o n i s t h e 
c o s t o f t h e s y s t e m a n d i t s e f f e c t 
on t h e p r i c e o f c a r s . On t h e l a r g 
e s t i t e m , t h e more p o w e r f u l g e n e r a 
t o r , I s h o u l d l i k e t o p o i n t o u t 
t h a t , s i n c e 1934, t h e i n d u s t r y h a s 
i n c r e a s e d t h e c a p a c i t y o f g e n e r a t o r s 
s u b s t a n t i a l l y on two o c c a s i o n s ; 
o n c e , I am t o l d , by a b o u t 50 p e r 
c e n t i n 1 9 3 4 , a n d a g a i n by a b o u t 
25 p e r c e n t i n 1 9 4 0 . T h e i n c r e a s e 
t o t a k e c a r e o f P o l a r o i d h e a d l i g h t s 
i s n o t much g r e a t e r t h a n t h e s e two 
w h i c h h a v e a l r e a d y been made. 

T h e p o l a r i z e r s a r e r e l a t i v e l y 
c h e a p . I t i s e s t i m a t e d t h a t a p a i r 
o f p o l a r i z i n g f i l t e r s f o r t h e h e a d 
l a m p s , t o g e t h e r w i t h a P o l a r o i d 
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v i s o r f o r t h e d r i v e r , w i l l h a v e a 
c o s t t o t h e m a n u f a c t u r e r o f l e s s 
t h a n $2.00. W i t h a s i m p l e r v i e w e r , 
t h e p r i c e would be l e s s . M o r e o v e r , 
we h a v e e n t e r e d i n t o an a g r e e m e n t 
w i t h t h e A u t o m o b i l e M a n u f a c t u r e r s 
A s s o c i a t i o n u n d e r w h i c h P o l a r o i d 
m a t e r i a l s c a n be made a v a i l a b l e t o 
t l i e i n d u s t r y f r o m s e v e r a l s o u r c e s 
o f s u p p l y a t c o m p e t i t i v e p r i c e s . 

I n g e n e r a l , we b e l i e v e t h e c o s t 
o f t h e P o l a r o i d s y s t e m i n new c a r s , 
e v e n a s s u m i n g t h a t , i t t u r n s o u t t o 
c o r r e s p o n d w i t h t h e p r e s e n t e s t i -
m a t e s , w i l l n o t be a c a u s e f o r s u r 
p r i s e - , one way o r a n o t h e r . I t seems 
t o be a b o u t w h a t one w o u l d e x p e c t 
t o .pay f o r an i m p r o v e m e n t o f t h i s 
m a g n i t u d e , a c o s t c o m p l e t e l y j u s t i 
f i a b l e a s c o m p a r e d w i t h t h e c o s t s 
o f s u c h i m p r o v e m e n t s a s . s a f e t y g l a s s 
and f o u r - w h e e l ^ b r a k e s . 

C e r t a i n l y the^-.cost o f t h e P o l a r 
o i d s y s t e m d o e s n o t a p p e a r t o be 
o u t o f l i n e i f you c o m p a r e i t w i t h 
t h e c o s t o f a n u m b e r o f p o p u l a r 
a u t o m o b i l e a c c e s s o r i e s ( F i g . 1 3 ) , 
s u c h a s a n o u t s i d e s u n v i s o r , a 
h e a t e r , o r a r a d i o . 

F u r t h e r m o r e , we a t P o l a r o i d be
l i e v e t h a t t h e i n d u s t r y c a n be 
c o u n t e d upon t o r e d u c e t h e c o s t o f 
t h e s y s t e m t o a p o i n t w e l l b e l o w 
t h e c u r r e n t e s t i m a t e s t h r o u g h t h e 
e c o n o m i e s r e s u l t i n g f r o m m a s s p r o 
d u c t i o n . 

SUMMARY OF SOME OF THE ADVANTAGES 
OF THE POLAROID SYSTEM 

L e t me a t t e m p t t o sum up f o r you 
some o f t h e j u s t i f i c a t i o n s f o r t h e 
prompt i n t r o d u c t i o n o f t h e P o l a r o i d 
s y s t e m . 

1. I t i s t h e o n l y s y s t e m w h i c h 
makes i t p o s s i b l e t o i n c r e a s e t h e 
d o w n - t h e - r o a d i l l u m i n a t i o n and a t 
t h e same t i m e d e c r e a s e t h e r i s k i n 
v o l v e d when c a r s meet and p a s s e a c h 
o t h e r . 

2. I t i s t h e o n l y s y s t e m w h i c h 
p r o v i d e s an o p p o r t u n i t y f o r c o m p l e t e 
p r o t e c t i o n a g a i n s t g l a r e , e v e n f o r 
t h e d r i v e r who d o e s n o t h a v e P o l a r 

o i d h e a d l i g h t s on h i s own c a r . 
3. S h o r t o f i l l u m i n a t i n g a l l 

t h e r o a d s o f t h e n a t i o n w i t h o v e r 
h e a d l i g h t s , o r m a k i n g a l l s t r e e t s 
o n e - w a y , a t a n a s t r o n o m i c a l c o s t , 
t h e P o l a r o i d s y s t e m i s t h e o n l y s y s 
tem w h i c h c a n b r i n g an e n d t o t h e 
r e g u l a t i o n and e n f o r c e m e n t p r o b l e m s 
o f beam d e p r e s s i o n - and i t c a n do 
s o a t a c o s t w h i c h i s n o t c o n s i d e r e d 
an i n s u p e r a b l e o b s t a c l e . 

OR... abou) Hir S L I I I I C ii? 
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F i g u r e 13. How Much I s 
t h e P o l a r o i d S y s t e m 

L i k e l y t o C o s t ' 

I f y ou w i l l l o o k b a c k o v e r t h e 
h i s t o r y o f i m p o r t a n t new i m p r o v e 
m e n t s t h a t we now t a k e f o r g r a n t e d 
i n o u r d a y - t o - d a y l i f e , y o u w i l l 
f i n d , I b e l i e v e , t h a t e a c h was i n 
t r o d u c e d f o r o b v i o u s and o v e r w h e l m 
i n g r e a s o n s , b u t t h a t a t t h e same 
t i n e e a c h o f t h e s e i m p r o v e m e n t s 
p r e s e n t e d a number o f m i n o r d i s a d 
v a n t a g e s w h i c h may h a v e seemed s i g 
n i f i c a n t a t t h e t i m e t h e c h a n g e was 
p r o p o s e d b u t w h i c h we have now come 
t o d i s r e g a r d . You w i l l a l s o f i n d 
t h a t t h e m i n o r d i s a d v a n t a g e s h a v e 
b e e n b a l a n c e d by a number o f m i n o r 
a d v a n t a g e s t o w h i c h l i t t l e a t t e n t i o n 
was g i v e n when t h e i m p r o v e m e n t was 
i n t r o d u c e d . I f p r e s s e d , I am s u r e 
we c o u l d a l l p o i n t o u t a number o f 
m i n o r d i s a d v a n t a g e s o f s u c h o v e r 
w h e l m i n g i m p r o v e m e n t s a s t h e t e l e 
p h one, t h e e l e c t r i c l i g h t , o r e v e n 
t h e a u t o m o b i l e . A l l o f u s c o u l d a t 
t h e same t i m e p o i n t o u t a g r e a t many 
m i n o r a d v a n t a g e s o f t h e s e i m p r o v e -
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m e n t s b e y o n d t h e o b v i o u s o n e s . 
T h i s , I b e l i e v e , w i l l p r o v e t r u e o f 
t h e P o l a r o i d h e a d l i g h t s y s t e m . 

F o r e x a m p l e , t h r o u g h t h e P o l a r 
o i d v i e w e r you c a n n o t s e e t h e h a z e 
w h i c h o r d i n a r i l y w a r n s o f t h e a p 
p r o a c h o f a c a r o v e r a h i l l . On 
t h e o t h e r h a n d , i f you now d e p e n d 
on t h i s h i l l t o p h a z e and w o u l d l i k e 
t o c o n t i n u e t o u s e i t , y o u w i l l 
f i n d t h a t by l o o k i n g a r o u n d t h e 
e d g e o f t h e v i e w e r , y o u w i l l g e t 
t h e w a r n i n g h a z e a t l e a s t t w i c e a s 
b r i g h t , and more r e l i a b l y , b e c a u s e 
o f t h e a b o v e - t h e - h o r i z o n t a l a i m i n g 
o f t h e P o l a r o i d l i g h t s . And t h e r e 
a r e e n g i n e e r i n g methods f o r r e t a i n 
i n g t h e h a z e by a f f i x i n g p l a s t i c 
p i e c e s t o t h e v i e w e r . 

What e f f e c t , i f a n y , d o e s t h e 
P o l a r o i d s y s t e m have upon y o u r j u d g 
ment o f t h e d i s t a n c e o f a p p r o a c h i n g 
c a r s ' F o r some p e o p l e t h e d i m 
l i g h t s o f P o l a r o i d - e q u i p p e d c a r s 
a p p e a r t o be somewhat f a r t h e r away 

t h a n t h e h o t t e r l i g h t s o f S e a l e d 
Beam c a r s , w h i c h a r e a c t u a l l y a t 
t h e same d i s t a n c e . T h e s e s u b j e c t i v e 
i m p r e s s i o n s a r e d i f f i c u l t t o mea
s u r e , and n e i t h e r o u r own t e s t s n o r 
t h o s e o f t h e i n d u s t r y p r o v i d e a n y 
s c i e n t i f i c b a s i s f o r a n t i c i p a t i n g 
a d d i t i o n a l h a z a r d s from t h i s s o u r c e . 
Y e t y ou may p r e d i c t t h a t d i s t a n c e 
j u d g m e n t s w i l l p r o v e t o be m o r e 
p r e c i s e when t h e P o l a r o i d s y s t e m i s 
i n u n i v e r s a l u s e ; b e c a u s e a l l a p 
p r o a c h i n g c a r s w i l l be u s i n g t h e 
same d r i v i n g beam, you w i l l be a b l e 
tj3 u s e t h e a p p a r e n t b r i g h t n e s s o f 
t h e a p p r o a c h i n g l i g h t s a s a r e l i a b l e 
i n d i c a t i o n o f d i s t a n c e - s o m e t h i n g 
you c a n n o t do now b e c a u s e you o f t e n 
do n o t know w h e t h e r t h e a p p r o a c h i n g 
c a r i s c l o s e a t h a n d on h i s l o w e r 
beam o r a t a g r e a t e r d i s t a n c e on 
h i s u p p e r beam. 

T h a t l e a v e s u s w i t h t h e e s s e n t i a l 
r e a s o n s f o r i n t r o d u c i n g t h e s y s t e m 
w h i c h we a l l h a v e had i n o u r m i n d s . 
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F i g u r e 14 s u m s t h e m up: T h e 
s y s t e m e l i m i n a t e s h e a d l i g h t g l a r e , 
i t r e m o v e s t h e b l i n d d r i v i n g z o n e , 
and I t i m p r o v e s open r o a d s e e i n g . 

A g a i n , y o u may f e e l t h a t t h e 
P o l a r o i d l i g h t s a r e u n c o m f o r t a b l y 
b r i g h t when you a c c i d e n t a l l y s e e 
them w i t h o u t a v i e w e r . B u t a g a i n s t 
t h i s d i s a d v a n t a g e you may v e r y w e l l 
b a l a n c e t h e g r e a t l y i m p r o v e d v i s i 
b i l i t y on t h e open r o a d , when t r a f 
f i c i s l i g h t and you c h o o s e t o r a i s e 
t h e v i e w e r . 

I t i s p o s s i b l e t o c o n t i n u e a t 
some l e n g t h r e c i t i n g m i n o r d i s a d 
v a n t a g e s o f t h e P o l a r o i d s y s t e m and 
s e t t i n g them o f f a g a i n s t m i n o r a d 
v a n t a g e s . I t may be w o r t h m e n t i o n 
i n g , f o r e x a m p l e , t h a t t h e v i e w e r 
a p p e a r s t o c l e a r up a d i r t y w i n d 
s h i e l d . When I t r a i n s , t h e v i e w e r 
r e m o v e s t h e s c i n t i l l a t i o n f r o m t h e 
d r o p s on t h e w i n d s h i e l d . On w e t 
p a v e m e n t s , t h e s y s t e m e l i m i n a t e s 
m o s t o f t h e g l a r i n g r e f l e c t i o n s 
from t h e oncoming c a r ' s l i g h t s - r e 
f l e c t i o n w h i c h I S t o d a y a s o u r c e o f 
c o n s i d e r a b l e g l a r e e v e n f r o m t h e 
d e p r e s s e d beam. T h e r e i s a r e a l 
p o s s i b i l i t y t h a t t h e P o l a r o i d s y s t e m 
c a n r e d u c e o v e r - c o n g e s t i o n o f h i g h 
w a y s . D r i v e r s h a t e h i g h w a y c o n g e s 
t i o n by day, and t h e y f e a r b l i n d i n g 
h e a d l i g h t s by n i g h t . O f t h e two 
e v i l s , t h e y c h o o s e c o n g e s t e d h i g h 
w a y s and l e a v e t h e h i g h w a y s r e l a 
t i v e l y empty a t n i g h t . W i t h P o l a r 
o i d h e a d l i g h t s , m o t o r i s t s may be 
e n c o u r a g e d t o d r i v e much more a t 
n i g h t and may s o r e l i e v e t h e i n 
c r e a s i n g l y w i d e s p r e a d d a y t i m e h i g h 
way c o n g e s t i o n . 

We b e l i e v e t h a t t h e m i n o r a d v a n 
t a g e s and d i s a d v a n t a g e s o f t h e s y s 
tem w i l l b a l a n c e o u t more o r l e s s 
e v e n l y . I n any e v e n t , t h e s t u d y o f 
t h e s e a d v a n t a g e s and d i s a d v a n t a g e s 
h a s p r o c e e d e d t o a p o i n t w h e r e we 
b e l i e v e i t c a n be s t a t e d t h a t t h e r e 
a r e no u n a c c e p t a b l e d i s a d v a n t a g e s 
o f a f u n d a m e n t a l n a t u r e i n t h e Po
l a r o i d h e a d l i g h t s y s t e m . 

As you have s e e n , a l l o f t h e r e 
s e a r c h and e n g i n e e r i n g d a t a s u p p o r t 

t h e i m m e d i a t e a d o p t i o n o f t h e s y s 
t e m . T h e t e c h n i c a l e v o l u t i o n o f 
t h e P o l a r o i d h e a d l i g h t s y s t e m i s 
e s s e n t i a l l y c o m p l e t e . We h a v e now 
e n t e r e d w h a t m i g h t be c a l l e d " t h e 
p h a s e o f p o l i t i c a l e v o l u t i o n " - a 
p h a s e i n w h i c h t h e Highway R e s e a r c h 
B o a r d may, I b e l i e v e , t a k e an im
p o r t a n t p a r t . 

The o r d i n a r y normal c o u r s e f o r a 
d e v e l o p m e n t i n t h e a u t o m o t i v e f i e l d 
w o u l d be f o r t h e company w h i c h h a s 
i n v e n t e d a n d d e v e l o p e d a new im
p r o v e m e n t ( s a f e t y g l a s s , f o r e x a m p l e , 
o r an a u t o m a t i c t r a n s m i s s i o n ) t o 
s e l l t h e i m p r o v e m e n t t o one o f t h e 
a u t o m o b i l e c o m p a n i e s . T h i s company 
w o u l d go t o t h e t r o u b l e and e x p e n s e 
o f b u i l d i n g t h e i m p r o v e m e n t i n t o 
i t s c a r s . One o f t h e b a s i c a n d 
m o s t r e l i a b l e m o t i v e s o f o u r f r e e 
e n t e r p r i s e economy w o u l d h a v e b e e n 
a t w o r k - a d e s i r e f o r p r o f i t on 
t h e p a r t o f t h e company i n v e n t i n g 
and d e v e l o p i n g t h e improvement, and 
a d e s i r e f o r c o m p e t i t i v e a d v a n t a g e 
and p r o f i t on t h e p a r t o f t h e com
p a n y a d o p t i n g i t . T h i s h a s b e e n 
t h e h i s t o r y o f m o s t o f t h e g r e a t 
i m p r o v e m e n t s w h i c h have o c c u r r e d i n 
t h e A m e r i c a n a u t o m o b i l e . The com
p e t i t i v e p r o f i t - m a k i n g m o t i v e h a s 
b e e n 'the d r i v i n g f o r c e w h i c h h a s 
b r o u g h t them f r o m t h e l a b o r a t o r y , 
t h r o u g h t h e t r o u b l e s and e x p e n s e s 
o f i n t r o d u c t i o n , t o f i n a l u s e by 
t h e p u b l i c . 

A s y o u h a v e s e e n , t h e r e i s a n 
o b s t a c l e w h i c h p r e v e n t s t h e P o l a r o i d 
h e a d l i g h t s y s t e m f r o m f o l l o w i n g 
t h i s w e l l - w o r n p a t h . I f t h e s y s t e m 
i s i n t r o d u c e d on o n l y one make o f 
a u t o m o b i l e , i t w i l l be f u l l y e f f e c t 
i v e o n l y i n m e e t i n g s b e t w e e n c a r s 
o f t h a t p a r t i c u l a r make. I n t r o d u c e d 
on one make o f c a r , a f t e r o b t a i n i n g 
t h e n e c e s s a r y p e r m i s s i v e l e g i s l a 
t i o n , i t c a n n o t o f f e r a s t r i k i n g l y 
e f f e c t i v e c o m p e t i t i v e a d v a n t a g e . 
T o be f u l l y e f f e c t i v e , i t s h o u l d be 
b u i l t i n t o new c a r s o f a l l makes a t 
t h e same t i m e . B u t i f t h i s i s done 
t h e c o m p e t i t i v e a d v a n t a g e i s a g a i n 
r e m o v e d . 
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Who, t h e n , d o e s h a v e a d r i v i n g 
i n c e n t i v e t o b r i n g a b o u t t h e a d o p 
t i o n o f t h i s s y s t e m ' The p u b l i c i s 
c l e a r l y i n t e r e s t e d . 

P o l a r o i d h a s an o b v i o u s i n c e n t i v e 
i n a d d i t i o n t o i t s b e l i e f i n t h i s 
s y s t e m a s a m a j o r s a f e t y c o n t r i 
b u t i o n . 

The- Motor V e h i c l e A d m i n i s t r a t o r s 
f u n c t i o n a s r e g u l a t o r y o r e n f o r c e 
m e n t o f f i c e r s . T h e i r e f f o r t s i n 
p r o p o s i n g and s t u d y i n g t h e s y s t e m , 
u n d e r t a k e n a s r e p r e s e n t a t i v e s o f 
t h e p u b l i c , a r e a n e x t r a b u r d e n 
w h i c h t h e y h a v e v o l u n t a r i l y a d d e d 
t o t h e i r a l r e a d y h e a v y a d m i n i s t r a 
t i v e a n d l e g i s l a t i v e l o a d . T h e y 
h a v e an i m p o r t a n t r o l e i n t h e p r o 
gram, c o v e r i n g r e g u l a t i o n s and p e r 
m i s s i v e l e g i s l a t i o n , and I am s u r e 
we c a n c o u n t dn t h e i r c o o p e r a t i o n . 
I n d i v i d u a l l y t h e y a l l h a v e a f u n d a 
m e n t a l i n t e r e s t i n s a f e t y m e a s u r e s , 
b u t many l a c k f a c i l i t i e s f o r i m p l e 
m e n t i n g s u c h a program. 

I h a v e a l r e a d y t o u c h e d on t h e 
l a c k o f c o m p e t i t i v e i n c e n t i v e t o 
t h e a u t o m o b i l e m a n u f a c t u r e r s . I 
f e e l t h a t u n d e r t h e c i r c u m s t a n c e s 
t h e y h a v e s p e n t a s u r p r i s i n g amount 
o f t i m e a nd e n e r g y on t h e p r o g r a m 
and i t i s u n d e r s t a n d a b l e , i f r e g r e t 
t a b l e , t h a t t h e y s h o u l d f e e l t h a t 
t h e y h a v e now gone a s f a r a s t h e y 
c a n on t h e s y s t e m u n t i l t h e y know 
t h e p u b l i c w a n t s i t b a d l y enough t o 
i n s i s t on i t s i n s t a l l a t i o n . T h e 

i n t r o d u c t i o n o f P o l a r o i d h e a d l i g h t -
i n g i s a m a j o r p r o g r a m r e q u i r i n g 
r e s p o n s i b l e h a n d l i n g . We h a v e t h e 
i n d u s t r y ' s a s s u r a n c e t h a t t h e y w i l l 
c o o p e r a t e u n d e r what t h e y c o n s i d e r 
a p p r o p r i a t e c o n d i t i o n s . 

W h e r e t h e n c a n a n e f f e c t i v e 
d r i v i n g f o r c e be f o u n d ' We b e l i e v e 
t h a t t h e p u b l i c m u s t s u p p l y t h e 
f o r c e a n d t h a t y o u r o r g a n i z a t i o n , 
t h e H i g h w a y R e s e a r c h B o a r d , i s t h e 
t y p e o f o r g a n i z a t i o n w h i c h c o u l d 
h e l p t o work o u t means f o r i n t r o 
d u c i n g t h e s y s t e m . D e d i c a t e d t o 
t h e i m p r o v e m e n t o f p u b l i c w e l f a r e 
t h r o u g h t h e p r o d u c t s o f r e s e a r c h , 
y o u r o n l y b i a s i s t h e b i a s o f p u b l i c 
i n t e r e s t . You c a n f i n d f a c i l i t i e s 
f o r m a k i n g an a c c u r a t e e s t i m a t e o f 
t h e v a l u e o f p o l a r i z e d h e a d l i g h t s 
i n i m p r o v i n g h i g h w a y s a f e t y a n d 
c o m f o r t . You have t h e o r g a n i z a t i o n 
a n d t h e c h a n n e l s o f c o m m u n i c a t i o n 
n e c e s s a r y f o r b r i n g i n g t h e f a c t s t o 
t h e a t t e n t i o n o f t h e p u b l i c and f o r 
f i n d i n g t h e r e s p o n s e o f t h e p u b l i c 
t o t h e s e f a c t s . You a r e i n c l o s e 
a s s o c i a t i o n w i t h o t h e r o r g a n i z a 
t i o n s , p r i v a t e a n d g o v e r n m e n t a l , 
who s h a r e y o u r i n t e r e s t i n p u b l i c 
s a f e t y . I t a p p e a r s t o me t h a t you 
a r e one o f t h e k e y o r g a n i z a t i o n s , 
i n a p o s i t i o n n o t s i m p l y t o c o o p e r 
a t e , b u t a l s o t o h e l p o r g a n i z e and 
l e a d t h e c o o p e r a t i v e e f f o r t t h e 
p u b l i c must make t o o b t a i n a d o p t i o n 
o f t h e s y s t e m . 
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APPENDIX A 

EARLY HISTCWY OF THE POLAROID HEADLIGHT SYSTEM^-

E a r l y i n t h e t w e n t i e s , p o l a r i z e d 
l i g h t was r e c o g n i z e d , p a r t i c u l a r l y 
by D r . L e w i s Chubb, a s t h e b e s t e s 
c a p e from t h e h e a d l i g h t g l a r e d i l e m 
ma. I n 1925, t h e p r e s e n t e n g i n e e r 
i n g s e c r e t a r y o f t h e AMA t o l d a 
m e e t i n g o f t h e I l l u m i n a t i n g E n g i n 
e e r i n g S o c i e t y t h a t a " p r o p e r and 
u n i v e r s a l l y s a t i s f a c t o r y s o l u t i o n 
o f t h e h e a d l i g h t i n g p r o b l e m i s one 
o f t h e most i m p o r t a n t n e e d s o f t h e 
a u t o m o b i l e i n d u s t r y , " t h a t " i t w o u l d 
seem t h a t t h e h e a d l i g h t i n g p r o b l e m 
s h o u l d be s o l v e d w i t h t h e p r o p e r po
l a r i z i n g m a t e r i a l s . " He had t o go 
on t o s a y , however, t h a t " t h e s c h e m e s 
w h i c h h a v e b e e n m e n t i o n e d w i l l un
d o u b t e d l y seem v e r y w i l d t o t h e a v 
e r a g e e n g i n e e r " s i n c e , a s he h a d 
a l r e a d y e x p l a i n e d , " n o s u b s t a n c e o f 
t h e p r o p e r t i e s f o r a w i n d s h i e l d 
p l a t e i s y e t known, w h i l e a n a l y z i n g 
p r i s m s f o r g o g g l e s i s q u i t e 'out o f 
t h e q u e s t i o n c o m m e r c i a l l y . " 

He h a d i n m i n d t h e p o l a r i z i n g 
p r i s m s u s e d i n p h y s i c s l a b o r a t o r i e s 
a t t h a t t i m e , c u t from n a t u r a l c a l -
c i t e and t h e f r a g i l e p i a t e s o f h e r a -
p a t h i t e , t h e o n l y s y n t h e t i c p o l a r 
i z i n g d e v i c e t h e n known. T h a t was 
t h e s i t u a t i o n up t o 1932. 

I n t h a t y e ? r , I b r o u g h t t o De
t r o i t a p o l a r i z e r i n s h e e t f o r m . 
Some t i m e e a r l i e r , I h a d s e t down 
t h e r e q u i r e m e n t s o f a p o l a r i z e r 
s u i t a b l e f o r a u t o m o b i l e u s e , c o n 
c e i v e d o f I t a s a p l a s t i c f i l m o f 
some k i n d , a n d , a f t e r some e f f o r t , 
s u c c e e d e d i n s y n t h e s i z i n g w h a t we 

^ E x c e r p t s from " P r o g r e s s Report on the 
P o l a r o i d Headlight Systenf' read J u l y 16, 
1947 by Edwin H. Land, President, P o l a r o i d 
Corporation, at the meeting of the Engin
e e r i n g Committee of the AAMVA and the En
g i n e e r i n g Liiaison Committee of the AMA at 
t h e G e n e r a l Motors P r o v i n g Grounds i n 
D e t r o i t . 

came t o c a l l P o l a r o i d J F i l m . T h i s 
m a t e r i a l p r o m i s e d t o be q u i t e s a t i s 
f a c t o r y f o r t h e h e a d l i g h t s t h e n i n 
u s e , and we p r o c e e d e d a t o nce w i t h 
t h e d e v e l o p m e n t s n e c e s s a r y f o r p u t 
t i n g I t t o work - t h e b u i l d i n g o f a 
p r o d u c t i o n m a c h i n e c a p a b l e o f t u r n 
i n g o u t some t h o u s a n d s o f s q u a r e 
f e e t o f m a t e r i a l p e r d a y , t h e d e 
s i g n i n g o f t h e s p e c i a l a d h e s i v e s 
f o r b o n d i n g t h e m a t e r i a l b e t w e e n 
g l a s s , e t c . 

M e a n w h i l e , however, t h e i n d u s t r y 
h a d become d i s s a t i s f i e d w i t h e v e n 
t h e b e s t h e a d l i g h t s o f t h a t t i m e 
and had s t a r t e d on t h e program t h a t 
e n ded w i t h t h e a d o p t i o n o f t h e S e a l e d 
Beam. T h i s i n t r o d u c e d an e n t i r e l y 
new c o n c e p t ; t h a t o f a c o m p l e t e , 
s e l f - c o n t a i n e d p o l a r i z i n g l i g h t 
s o u r c e . T h a t , i n t u r n , c a l l e d f o r 
an e n t i r e l y new p o l a r i z e r ; one t h a t 
w o u l d be c a p a b l e o f w i t h s t a n d i n g 
t h e 4 0 0 - d e g r e e t e m p e r a t u r e s o f t h e 
f a c e o f a S e a l e d Beam lamp i n s t i l l 
a i r , t h e d e s t r u c t i v e e x p o s u r e i n 
s u n l i g h t , and t h e w e a r and t e a r o f 
c o n t i n u o u s u s e f o r t h e e n t i r e l i f e 
o f t h e lamp. 

We s e t t o work a l l o v e r a g a i n , 
a g a i n s t t h e a s s u r a n c e o f o u r f r i e n d s 
i n t h e p l a s t i c s i n d u s t r y t h a t t h e r e 
w e r e no p l a s t i c s c a p a b l e o f s t a n d i n g 
t h a t r a n g e o f t e m p e r a t u r e , a n d 
a g a i n s t our own c e r t a i n t y t h a t t h e r e 
w e r e no p o l a r i z i n g c r y s t a l s t h a t 
w o u l d s t a n d t h a t a b u s e , e v e n i f we 
f o u n d a p l a s t i c t o embed them i n . 
I t t o o k many months t o a r r i v e a t a 
s o l u t i o n ; a p o l a r i z e r c o n t a i n i n g no 
c r y s t a l s , made up o f a p l a s t i c o f a 
new k i n d . 

W i t h t h i s new p o l a r i z e r p e r f e c t e d 
we p r o c e e d e d w i t h t h e m a t e r i a l s and 
d e v i c e s f o r u s i n g i t ; t h e d e v e l o p 
ment o f an a d h e s i v e f o r b o n d i n g i t 
t o t h e f r o n t o f t h e lamp, t h e d e -
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v e l o p m e n t o f a c o v e r g l a s s t h a t would j u s t e d f o r the s l o p e o f w i n d s h i e l d s 
pro/^ect t h e f i l m w i t h o u t d e p o l a r i z 
i n g t h e l i g h t ; t h e d e s i g n and t e s t 
i n g o f d o z e n s o f d i f f e r e n t v i e w e r s ; 
and t h e c o m b i n i n g o f t h e s e d e v e l o p 
m e n t s i n t o a m a t c h e d s y s t e m , a d -

a n d t h e u s e o f s a f e t y g l a s s . We 
had a g r e a t number o f i n v e n t i o n s t o 
make and a new mass p r o d u c t i o n p r o 
c e s s t o p e r f e c t . 

"0 LI " I j ' " J LT' " I J U ' I J LJ U U L ' u u u u i j u 

':^r, ksi ^ T i i i i s i i g i 

xr :rfn 'T>] i i j i M l * A f f i i , k ® -^---! '~i:£r-jzL - ^ ^ - ^ ci:^-i h^-^ c r £ = ^ 
1 J i.j u i j ; j I I i j u u U L J LJ 
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F i g u r e A. T r a n s i t i o n P e r i o d W i t h o u t C o n v e r s i o n 

How l o n g w i l l t h e 
s t a g e l a s t ' 

We h a v e d o n e some c o u n t i n g on 
t h e i n t e r c i t y h i g h w a y s , 10 t o 30 
m i l e s o u t o f town, i n s i x d i f f e r e n t 
p a r t s o f t h e c o u n t r y - n e a r S e a t t l e , 
L o s A n g e l e s , D e t r o i t , D a l l a s , S a v a n 
nah and B o s t o n - o n l y a b o u t 3 , 500 
c a r s , b u t p r o b a b l y an i n d i c a t i v e 
s a m p l e . We f i n d t h a t t h e r a t i o o f 
p o s t - w a r c a r s t o p r e - w a r c a r s met 
a t n i g h t i s o v e r t h r e e t i m e s a s 
g r e a t a s t h e number o f p o s t - w a r c a r s 
t o p r e - w a r c a r s r e g i s t e r e d . One 
m i g h t p r e d i c t a r e s u l t s o m e t h i n g 
l i k e t h i s on t h e c o m m o n - s e n s e 
g r o u n d s t h a t a l a r g e p r o p o r t i o n o f 

APPENDIX B 
T RANSITION CAN BE SHCflRT 

t r a n s i t i o n n i g h t d r i v i n g i s done by t h o s e who 
a r e d r i v i n g f o r p l e a s u r e , and who 
w a n t t o h a v e a new c a r , a n d b y 
s a l e s m e n a n d o t h e r s who r u n up a 
h i g h y e a r l y m i l e a g e and who, t h e r e 
f o r e , h a v e t o h a v e new c a r s . T h e 
r a t i o may n o t h o l d a f t e r t h e a g e -
d i s t r i h u t i o n o f c a r s i s r e s t o r e d 
m ore n e a r l y t o n o r m a l . A s s u m i n g 
t h i s r a t i o , h o w e v e r , f o r w a n t o f 
a n y b e t t e r , and a s s u m i n g a l s o a c o n 
t i n u a t i o n o f t h e n o r m a l 10 p e r c e n t 
r e t i r e m e n t o f o l d c a r s e a c h y e a r , 
we c a n make a r o u g h c a l c u l a t i o n o f 
how l o n g t h e t r a n s i t i o n p e r i o d i s 
l i k e l y t o l a s t . We have t h e s i t u a 
t i o n s h o w n i n F i g u r e A. I n t h e 
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F i g u r e B. T r a n s i t i o n P e r i o d W i t h C o n v e r s i o n 

f i f t h y e a r , i f , a l l p a s s i n g s w e r e 
s i n g l e p a s s i n g s , o v e r t h r e e o u t o ( 
f o u r o f t h e c a r s you w o u l d meet on 
t h e r o a d a t n i g h t w o u l d be g l a r e l e s s . 
B y t h e e i g h t h y e a r , o v e r 95 p e r c e n t 
o f them woul d be g l a r e l e s s , and t h e 
t r a n s i t i o n p e r i o d w o u l d be s u b s t a n 
t i a l l y e n d e d . 

I f we assume a r e a l l y a t t r a c t i v e 
c o n v e r s i o n s y s t e m c a n be o f f e r e d t o 
t h e o l d - c a r d r i v e r s , a n d a s s u m e a 
v e r y s u c c e s s f u l s a l e o f t h i s s y s t e m 
a c c o u n t i n g f o r t h e c o n v e r s i o n o f 25 
p e r c e n t o f t h e o l d c a r s t h e f i r s t 
y e a r , 20 p e r c e n t t h e s e c o n d , 20 p e r 
c e n t t h e t h i r d , 10 p e r c e n t t h e 
f o u r t h , and 5 p e r c e n t t h e f i f t h , we 
w o u l d h a v e t h e s i t u a t i o n shown i n 

F i g u r e B. A f t e r t h e s e c o n d y e a r , 
70 p e r c e n t o f a l l c a r s on t h e r o a d 
a t n i g h t w o u l d be e q u i p p e d ; a f t e r 
f i v e y e a r s , 95 p e r c e n t . I p r e s e n t 
t h i s a s p e r h a p s t h e most o p t i m i s t i c 
v i e w , t o be w e i g h e d a g a i n s t t h e 
v e r y c o n s e r v a t i v e v i e w s e t f o r t h i n 
F i g u r e A w h i c h assumed no c o n v e r s i o n 
s y s t e m a t a l l . 

I n s h o r t , t h e P o l a r o i d s y s t e m 
c a n be w o r k i n g % t a h i g h d e g r e e o f 
e f f e c t i v e n e s s i n m e e t i n g s i n p o s s i b i y 
f i v e , c e r t a i n l y i n l e s s t h a n e i g h t 
y e a r s a f t e r i t i s i n t r o d u c e d . I t s 
i m m e d i a t e c o n t r i b u t i o n t o o p e n - r o a d 
s e e i n g and o c c a s i o n a l m e e t i n g s h a s 
a l r e a d y been p o i n t e d o u t . 
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T H E AUTOMOBILE INDUSTRY S U R V E Y 

OF P O L A R I Z E D H E A D L I G H T I N G 

J . H. HUNT 
S e c r e t a r y , £ngineering L i a i s o n Comoiittee 

A u t o m o b i l e Manufacturers Association 

T h e E n g i n e e r i n g L i a i s o n Commit
t e e o f t h e AMA h a s been c a r r y i n g on 
an e x t e n s i v e i n v e s t i g a t i o n o f t h e 
p o s s i b i l i t i e s o f p o l a r i z e d h e a d -
l i g h t i n g . T h i s work was u n d e r t a k e n 
b e c a u s e p o l a r i z e d h e a d l i g h t i n g c a n 
p r a c t i c a l l y e l i m i n a t e g l a r e when 
c a r s meet a t n i g h t i f a l l t h e c a r s 
i n v o l v e d a r e p r o p e r l y e q u i p p e d . 
The C o m m i t t e e b e l i e v e s t h a t any de
v i c e w h i c h g i v e s p r o m i s e o f c o n t r i 
b u t i n g t o h i g h w a y s a f e t y s h o u l d he 
t h o r o u g h l y s t u d i e d . A n o t h e r com
p e l l i n g r e a s o n f o r t h e w o r k was a 
r e q u e s t f o r an i n v e s t i g a t i o n f r o m 
members o f t h e AAMVA w i t h whom t h e 
C o m m i t t e e c o o p e r a t e d i n t h e d e v e l o p 
ment o f t h e S e a l e d Beam hea d l a m p . 

T h e p r e s e n t s t a t e m e n t i s a sum
mary b a s e d on a more c o m p l e t e r e p o r t 
o f t h e E n g i n e e r i n g L i a i s o n C o m m i t t e e 
p r e s e n t e d t o t h e AAMVA m November 
1 9 4 7 . Members o f t h e H i g h w a y R e 
s e a r c h B o a r d may o b t a i n c o p i e s by 
a p p l y i n g t o t h e AMA o f f i c e i n 
D e t r o i t . / 

Th e p r o g r a m f o l l o w e d was 'to c o 
o p e r a t e w i t h t h e P o l a r o i d C o r p o r a 
t i o n and t h e G e n e r a l E l e c t r i c Com
pany i n t h e d e v e l o p m e n t o f a s y s t e m 
a g r e e d t o be a d e q u a t e t o d e m o n s t r a t e 
t h e a d v a n t a g e s o f p o l a r i z e d h e a d -
l i g h t i n g , and t h e n s t u d y t h i s s y s t e m 
on t h e r o a d . T h e r e s u l t i n g s y s t e m 
a s i t now e x i s t s i s b e l i e v e d t o 
p r o v i d e a p r o p e r b a s i s f o r p r o d u c 
t i o n d e s i g n s . F i n a l o p i n i o n on 
t h i s p o i n t i s n o t p o s s i b l e b e c a u s e 
t h e n e c e s s a r y e n d u r a n c e t e s t s h a v e 
n o t been r u n on t h e s y s t e m i n s t a l l e d 

i n r o a d v e h i c l e s . U n f o r t u n a t e l y , 
t h e n a t u r e o f t h e e q u i p m e n t makes 
i t i m p o s s i b l e t o o p e r a t e t h e s y s t e m 
a s i t w o u l d e v e n t u a l l y be u s e d , 
when t h e t e s t c a r s a r e d r i v e n i n 
t r a f f i c on t h e p u b l i c r o a d s . T h e 
p o l a r i z e d l a m p s on e x p e r i m e n t a l 
c a r s c a u s e p r o t e s t f r o m m e e t i n g 
d r i v e r s o f o r d i n a r y e q u i p m e n t a t ' 
d i s t a n c e s o f 1200 t o 1500 f t . E x 
p e r i e n c e i n u s i n g t h e l a m p s when 
m e e t i n g u n d e r o r d i n a r y t r a f f i c c o n 
d i t i o n s i s u n o b t a i n a b l e " b e c a u s e 
lamps on t h e r o a d a r e n o t p o l a r i z e d , 
a n d t h e demand on t h e fe'l ̂ ' c ' t t i c a I 
s u p p l y i s l e s s t h a n i t w ^ u l d - b ^ i n 
u n i v e r s a l u s e . ''.'I. >r. 

THE EQUIPMENT , " ' ' 

The e s s e n t i a l c o m p o n e n t s o f t h e 
p o l a r i z e d l i g h t s y s t e m a r e t h e 
v i e w e r and t h e p o l a r i z e d h e a d l a m p s . 

T h e v i e w e r i s u s e d t o s t o p t j i e 
p o l a r i z e d l i g h t f r o m t h e m e e t i n g 
c a r s . I t must o f c o u r s e - t r a n s m i t 
e n o u g h o f t h e r e f l e c t e d l i g h t f r o m 
t h e r o a d w a y , w h i c h o r i g i n a t e d i n 
t h e c a r ' s own l a m p s , s o t h a t ' a d e 
q u a t e v i s i o n i s o b t a i n e d . - A p r e 
f e r r e d form f o r d r i v e r u s e i s shown 
i n s t a l l e d i n F i g u r e 1. . ' T h i s f o r m 
i s v e r y w e l l a d a p t e d t o t h e u s e o f 
t h e f r o n t s e a t p a s s e n g e r . P a s s e n 
g e r p r o t e c t i o n may n o t be n e c e s s a r y 
f o r s a f e t y , b u t w o u l d u n d o u b t e d l y 
be demanded f o r c o m f o r t by a l l p a s 
s e n g e r s . A v e r y t h i n s h e e t o f Po
l a r o i d , p r o t e c t e d by h i g h l y t r a n s * 
p a r e n t p l a s t i c i s s u p p o r t e d i n a 
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l i g h t m e t a l f r a m e . T h i s f r a m e i s 
s u p p o r t e d by l i n k a g e from t h e w i n d 
s h i e l d frame i n s u c h a way t h a t t h e 
p l a n e o f p o l a r i z a t i o n c a n be a d 
j u s t e d t o be p e r p e n d i c u l a r t o t h e 
p l a n e o f p o l a r i z a t i o n o f t h e m e e t i n g 
h e a d l a m p s . The v i e w e r c a n be moved 
i n t o and o u t o f t h e l i n e o f v i s i o n 
b y r o t a t i o n a b o u t i t s u p p e r e d g e 
w i t h o u t d i s t u r b i n g t h e a d j u s t m e n t 
o f h e i g h t o r o f t h e p l a n e o f p o l a r i 
z a t i o n . 

-V - -
BP* — ... T 

p -
•it' to 

F i g u r e 1. P o l a r o i d 
i n P o s i t i o n f o r 

V i e w e r 
Use 

A d e q u a t e p r o v i s i o n f o r m o t i o n i n 
a n d o u t o f t h e l i n e o f s i g h t i s 
n e e d e d b e c a u s e o f l i g h t l o s s e s i n 
t r a n s m i s s i o n t h r o u g h t h e v i e w e r . 
A p p r o x i m a t e l y 63 p e r c e n t "of u n p o l a r -
i z e d l i g h t i s a b s o r b e d , w h i c h means 
a n e q u a l l o s s o f i l l u m i n a t i o n i n 
c i t y d r i v i n g when t h e i l l u m i n a t i o n 
a v a i l a b l e w i l l be from s t r e e t l i g h t 
i n g and t h e c a r ' s u n p o l a r i z e d c i t y 
beam l a m p s . U n d e r c o n d i t i o n s o f 
u n i v e r s a l u s e , t h e v i e w e r m u s t be 
moved i n t o and o u t o f t h e l i n e o f 
s i g h t e v e r y t i m e a m u n i c i p a l l i m i t 
i s p a s s e d . T h e v i e w e r a b s o r b s 
a b o u t 25 p e r c e n t o f t h e l i g h t f r o m 
t h e c a r ' s own l a m p s w h i c h h a s b e e n 
r e f l e c t e d from d a r k o b j e c t s w i t h o u t 
d e p o l a r i z a t i o n , and 63 p e r c e n t o f 
any l i g h t d e p o l a r i z e d i n t h e p r o c e s s 
o f r e f l e c t i o n , w h i c h o c c u r s t o a 
v e r y h i g h d e g r e e i n r e f l e c t i o n f r o m 
l i g h t c o l o r e d o b j e c t s . T h e r e f o r e 
when no c a r s a r e n e a r t h e r o a d w a y 
a p p e a r s much b r i g h t e r when no v i e w e r 
i s u s e d . 

The p o l a r i z e d h e a d l a m p s a r e 125 
w a t t a l l g l a s s u n i t s w i t h a p o l a r 
i z i n g s h e e t p r o t e c t e d b y g l a s s 
m o u n t e d on t h e f r o n t o f t h e f l a t 
l e n s . The w a t t s s u p p l i e d have been 
i n c r e a s e d f r om t h e 45 w a t t s o f t h e 
S e a l e d Beam u p p e r t o make up f o r 
t h e 60 p e r c e n t l o s s i n p o l a r i z i n g 
t h e beam and t h e a d d i t i o n a l l o s s e s 
i n t h e v i e w e r . E v e n t h e n , w i t h t h e 
v i e w e r i n u s e i t i s o n l y p o s s i b l e 
t o s e e d a r k o b j e c t s a s w e l l a s w i t h 
o r d i n a r y S e a l e d Beam i n s t a l l a t i o n s . 
D a r k c o l o r e d o b j e c t s do n o t d e p o 
l a r i z e much o f t h e l i g h t i n t h e p r o 
c e s s o f r e f l a c t i o n . L i g h t e r c o l o r e d 
o b j e c t s , w h i c h do d e p o l a r i z e m o s t 
o f t h e r e f l e c t e d l i g h t a r e n o t a s 
v i s i b l e a s w i t h S e a l e d Beams. F o r 
t u n a t e l y t h e s e l i g h t e r c o l o r e d ob
j e c t s a r e n o t t h e c o n t r o l l i n g h a z 
a r d s s i n c e t h e y a r e a l w a y s v i s i b l e 
f a r t h e r t h a n a r e t h e d a r k o n e s . 
T h e s e p o l a r i z e d l a m p s r e q u i r e t h e 
a d j u s t m e n t s o f t h e p r e s e n t a i m i n g 
m e c h a n i s m t o i n s u r e good i l l u m i n a 
t i o n , a l t h o u g h f a u l t y a i m d o e s n o t 
i n c r e a s e g l a r e t o a d r i v e r p r o t e c t e d 
by a v i e w e r . 

A s e p a r a t e p a i r o f 60 w a t t c i t y 
beam l a m p s a r e r e q u i r e d w h i c h m u s t 
h a v e t h e same a d j u s t m e n t s a s S e a l e d 
Beam. T h e s e lamps a r e n o t p o l a r i z e d 
s i n c e g l a r e must be a v o i d e d by beam 
d e s i g n a n d by l a m p a i m t o p r o t e c t 
p e d e s t r i a n s . T h e i n c r e a s e o f t h e 
w a t t s from 35 t o 60 does n o t s e c u r e 
a s good s e e i n g w i t h t h e v i e w e r i n 
u s e a s i s now o b t a i n e d w i t h S e a l e d 
Beam l o w e r s i n c e t h e l i g h t a t t h e 
s o - c a l l e d g l a r e p o i n t s , a t and above 
t h e h o r i z o n t a l , c a n n o t be g r e a t e r 
t h a n a t p r e s e n t , and t h e v i e w e r ab
s o r b s a b o u t 63 p e r c e n t o f i l l u m i n a 
t i o n p r o v i d e d by t h i s h o r i z o n t a l 
l i g h t . T h e s e c i t y l a m p s m u s t be 
u s e d a s c o u n t r y p a s s i n g l a m p s when 
m e e t i n g c a r s w i t h p r e s e n t l i g h t i n g . 

F i g u r e 2 s h o w s a c a r w i t h b o t h 
p o l a r i z e d and c i t y lamps mounted on 
t h e s h e e t m e t a l . 

W i n d s h i e l d s m u s t be s o m a n u f a c 
t u r e d and i n s p e c t e d a s t o e l i m i n a t e 
f a u l t s n o t a p p a r e n t i n o r d i n a r y 
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l i g h t . A c o n s i d e r a b l e p e r c e n t a g e 
o f w i n d s h i e l d s i n s e r v i c e w o u l d s o 
a f f e c t p o l a r i z e d l i g h t p a s s i n g 
t h r o u g h t h a t t h e v i e w e r s w i l l p e r 
m i t more l e a k a g e t h a n d e s i r a b l e and 
a s m a l l p e r c e n t a g e wcu1d p e r m i t s o 
much l e a k a g e t h a t o p p o s i n g p o l a r 
i z e d lamps would seem b r i g h t e r t h a n 
t h e S e a l e d Beam l o w e r s now a p p e a r . 
P l u r a l i m a g e s c a u s e d by l a c k o f 
p a r a l l e l i s m o f t h e o u t e r g l a s s s u r 
f a c e s and w h i c h a r e a p r e s e n t s o u r c e 
o f d i f f i c u l t y i n t h e p r o d u c t i o n o f 
l a m i n a t e d g l a s s become much more 
s e r i o u s w i t h p o l a r i z e d l i g h t t h a n 
w i t h o r d i n a r y l i g h t . The g h o s t im
age i s r e l a t i v e l y v e r y much b r i g h t e r 
w i t h r e s p e c t t o t h e main image t h a n 
when o r d i n a r y l i g h t i s u s e d . 

The i n c r e a s e i n lamp w a t t s r e 
q u i r e s an e l e c t r i c a l g e n e r a t o r o f 
a b o u t t w i c e t h e p r e s e n t c a p a c i t y 
and a c o m p l e t e r e v i s i o n o f t h e w i r 
i n g . R e l a y s a r e u s e d t o r e d u c e t h e 
d i s t a n c e the c u r r e n t must be c a r r i e d 
i n t h e w i r i n g . The t o t a l i n c r e a s e 
i n w e i g h t f o r one o f t h e s m a l l e r 
c a r s was 26 l b . F i g u r e 3 shows a t 
t h e r i g h t s i d e o f t h e v e r t i c a l l i n e 
t h e S e a l e d Beam e q u i p m e n t removed, 
and on t h e l e f t t h e e q u i p m e n t added 
i n c h a n g i n g one o f t h e s m a l l e r c a r s 
f r o m S e a l e d Beam t o t h e P o l a r i z e d 
s y s t e m . P a r t s o f one o f the p o l a r 
i z e d l i g h t i n g u n i t s a r e shown b e f o r e 
a s s e m b l y . T h e c a r m a n u f a c t u r e r s 
h a v e e s t i m a t e d t h a t t h e s e l l i n g 

p r i c e o f t h e c o m p l e t e v e h i c l e must 
be i n c r e a s e d from $30 to 180 on t h e 
b a s i s o f 1947 c o s t s i f t h e c h a n g e 
i n h e a d l i g h t i n g i s made. I n a n o r 
mal p r o d u c t i o n y e a r t h e i n c r e a s e d 
c o s t t o t h e c a r b u y i n g p u b l i c w o u l d 
be o v e r $ 1 0 0 , 0 0 0 , 0 0 0 . 

THE SYSTEM IN USE 

M e e t i n g a t n i g h t when a l l c a r s 
u s e t h e s y s t e m p e r m i t s t h e d r i v e r 

F i g u r e 2. P o l a r o i d and C i t y 
H e a d l amps I n s t a l l e d 

t o s e e a l m o s t a s w e l l d u r i n g t h e 
w h o l e t i m e o f p a s s i n g a s he c a n s e e 
w i t h t h e v i e w e r i n p l a c e w i t h no 
o p p o s i n g t r a f f i c . C o n d i t i o n s d u r i n g 
r a i n r e l a t i v e t o u s e o f S e a l e d Beam, 
a r e b e t t e r t h a n i n d r y w e a t h e r . 

T h e i n c r e a s e d l i g h t a b o v e t h e 
h o r i z o n t a l w i l l c o m p e l d e p r e s s i n g 
t o l o w e r beam or t o a d v e r s e w e a t h e r 

S E A L E D B E A M P O L A I ^ O f D 

F i g u r e 3. C o m p a r i s o n o f P o l a r o i d and S e a l e d Beam E q u i p m e n t 
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lamps s l i g h t l y more t h a n w i t h S e a l e d 
Beam. 

T h e p o l a r i z e d l a m p s c a n be u s e d 
o n l y o n r u r a l r o a d s . T h e y c a n 
p r o v i d e r e l i e f f r o m g l a r e and good 
v i s i o n d u r i n g m e e t i n g o n l y when a l l 
o f t h e c a r s i n v o l v e d a r e e q u i p p e d . 
A p a r t o f t h e p u b l i c m i g h t m i s t a 
k e n l y a t t e m p t t o u s e v i e w e r s a l o n e 
f o r g l a r e r e l i e f . I f 60,000 c a n d l e -
power from S e a l e d Beam u p p e r s s h o u l d 
be a i m e d i n t o a d r i v e r ' s e y e s , i n 
s e r t i n g t h e v i e w e r w o u l d r e d u c e t h e 
e f f e c t i v e g l a r e c a n d l e p o w e r t o ap
p r o x i m a t e l y 2 2 , 0 0 0 , w h i c h w o u l d 
c a u s e n e a r l y t h e same l o s s o f v i s i o n 
a s t h e f u l l 6 0 , 0 0 0 . 

S e e i n g w i t h t h e p o l a r i z e d lamp 
w h e n t h e v i e w e r i s i n u s e i s a s 
s a f e a s w i t h t h e S e a l e d Beam u p p e r , 
b u t s i n c e l i g h t c o l o r e d o b j e c t s a r e 
n o t a s b r i g h t a s w i t h S e a l e d Beam 
a t p r e s e n t , many o b s e r v e r s w i l l 
c o n s i d e r t h e i l l u m i n a t i o n l e s s a d e 
q u a t e . T h e 1 0 0 , 0 0 0 c p . p o l a r i z e d 
beam, w h i c h h a s a l a r g e r h o t s p o t 
t h a n S e a l e d Beam, a n d r e l a t i v e l y 
m o r e l i g h t a b o v e t h e h o r i z o n t a l , 
w i l l u n d o u b t e d l y be a c c e p t e d a s a 
c o n s i d e r a b l e i m p r o v e m e n t when no 
v i e w e r i s u s e d . T h e p o l a r i z e d beam 
d u r i n g an i n t j r o d u c t o r y p e r i o d c o u l d 
be u s e d a b o u t a s t h e S e a l e d Beam 
u p p e r i s now u s e d , b u t a t e a c h meet
i n g a l o n g e r d i s t a n c e must be d r i v e n 
on t h e l o w e r beam t h a n i s r e q u i r e d 
on S e a l e d Beam, s i n c e t h e m e e t i n g 
d r i v e r s demand d e p r e s s i o n a t l e a s t 
a s f a r a s 1000 f t . and u s u a l l y c o n 
s i d e r a b l y f a r t h e r on a s t r a i g h t 
r o a d . T h e a v e r a g e d r i v e r o f S e a l e d 
Beam l a m p s s h o w s he c o n s i d e r s t h e 
1 amps more g l a r i n g t h a n S e a l e d Beam. 

The v i e w e r c o m p l e t e l y s u p p r e s s e s 
t h e a t m o s p h e r i c glow from p o l a r i z e d 
l a m p s , t h e r e f o r e , a d r i v e r b e h i n d a 
v i e w e r c a n n o t u s u a l l y d e t e c t t h e 
a p p r o a c h o f p o l a r i z e d lamps a s l o n g 
a s t h e l a m p s a r e o v e r a h i l l t o p , 
a r o u n d a c u r v e , i n a r o a d d e p r e s s i o n , 
o r e v e n b e h i n d a n o t h e r v e h i c l e . 
More c a r e f u l d r i v i n g w i l l b e r e 
q u i r e d w i t h p o l a r i z e d l a m p s u n d e r 
c e r t a i n c o n d i t i o n s t h a n i s the- p r a c 

t i c e o f some, and p o s s i b l y new d e 
s i g n f e a t u r e s a r e r e q u i r e d , t o p r e 
v e n t p o s s i b l e new d r i v i n g h a z a r d s . 
T h e r e h a s n o t y e t been enough d r i v 
i n g w i t h c o m p l e t e s y s t e m s u n d e r a l l 
p o s s i b l e r o a d c o n d i t i o n s t o make 
c e r t a i n w h e t h e r o t h e r h a z a r d s , p r e 
s u m a b l y m i n o r , may n o t r e q u i r e a t 
t e n t i o n . 

P o l a r i z e d h e a d l a m p s , s e e n t h r o u g h 
a v i e w e r , a n d t h e s u r r o u n d i n g s o f 
t h e a p p r o a c h i n g c a r a r e q u i t e d i f 
f e r e n t i n a p p e a r a n c e f r o m S e a l e d 
Beam l o w e r s . Some o b s e r v e r s b e l i e v e 
t h a t new h a z a r d s may e x i s t i n o v e r 
t a k i n g and p a s s i n g c a r s on two l a n e 
r o a d s i n t h e f a c e o f o p p o s i n g t r a f 
f i c . O t h e r o b s e r v e r s b e l i e v e t h a t 
g l a r e e l i m i n a t i o n o v e r b a l a n c e s a n y 
h a n d i c a p s . More s t u d y w o u l d be r e 
q u i r e d t o e l i m i n a t e u n c e r t a i n t y r e 
g a r d i n g t h i s q u e s t i o n . 

T h e c i t y l a m p s w h e n p r o p e r l y 
a i m e d s h o u l d g i v e a b e t t e r c i t y 
d r i v i n g r e s u l t t h a n S e a l e d Beam 
l o w e r s . T h e h i g h e r c a n d l e p o w e r 
n e a r t h e t o p o f t h e beam i n c r e a s e s 
t h e g l a r e r e s u l t i n g f r o m b a d a i m , 
w h e t h e r t h i s a i m c o m e s f r o m r o a d 
c o n d i t i o n s , f a u l t y a d j u s t m e n t , o r 
o v e r l o a d i n g . T h i s beam i s n o n - s y -
m e t r i c a l w i t h m o r e l i g h t on t h e 
r i g h t t h a n on t h e l e f t . E x p e r i e n c e 
h a s shown t h a t i t i s more d i f f i c u l t 
t o a i m s u c h l a m p s p r o p e r l y t h a n i s 
t h e c a s e w i t h S e a l e d Beam. When 
t h e s e l a m p s a r e u s e d t o s u p p l y a 
c o u n t r y p a s s i n g beam a n d a r e u s e d 
w i t h o u t a v i e w e r , t h e s e e i n g d i s 
t a n c e o f o b s t r u c t i o n s i s n o t b e t t e r 
t h a n w i t h S e a l e d Beam l o w e r beam 
c a n d l e p o w e r l i m i t s t o t h e s o - c a l l e d 
g l a r e p o i n t . 

D r i v e r s h a v i n g o r d i n a r y l a m p s 
c a n , o f c o u r s e , p r o t e c t t h e m s e l v e s 
a g a i n s t c a r e l e s s u s e o f o p p o s i n g 
lamps by u s i n g v i e w e r s . The v i e w e r 
w i l l c u t down t h e e f f e c t i v e i l l u m i 
n a t i o n o f t h e i r own l a m p s by 63 
p e r c e n t . H o w e v e r , t h e S e a l e d Beam 
d r i v e r who u s e s h i s u p p e r beam and 
a v i e w e r when d r i v i n g a g a i n s t p o l a r 
i z e d l a m p s w o u l d h a v e a s e e i n g a d 
v a n t a g e o v e r t h e d r i v e r o f t h e l a t -
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F i g u r e 4. E s t i m a t e d P r o p o r t i o n s o f P o s s i b l e T y p e s 
o f M e e t i n g s o f C a r s a t N i g h t 

t e r when t h e c a r s a r e a p p r o a c h i n g 
e a c h o t h e r a t s h o r t d i s t a n c e s , and 
t h e d r i v e r o f t h e p o l a r i z e d l a m p s 
c o u l d do n o t h i n g t o p r o t e c t h i m s e l f . 
S u c h d r i v i n g w o u l d be a d i r e c t 
s o u r c e o f h a z a r d , and m i g h t have an 
i n d i r e c t i n j u r i o u s e f f e c t by i r r i 
t a t i n g o t h e r d r i v e r s i n t o an u n f o r 
t u n a t e a t t i t u d e t o w a r d t h e r e g u l a 
t i o n s . D r i v e r s o f o r d i n a r y l a m p s 
w o u l d a l s o be l o s i n g 63 p e r c e n t o f 
t h e i l l u m i n a t i o n when u s i n g v i e w e r s . 

D r i v e r s w o u l d r e q u i r e c o n s i d e r 
a b l e e d u c a t i o n i f t h e y a r e t o u s e 
t h e p o l a r i z e d lamps p r o p e r l y . T h i s 
i s p a r t i c u l a r l y t r u e d u r i n g any i n 
t r o d u c t o r y p e r i o d when p r e s e n t d a y 
an d p o l a r i z e d s y s t e m s w o u l d be i n 
u s e a t t h e same t i m e . 

CONDITIONS OF INTRODUCTION 
I n s t a l l a t i o n o f p o l a r i z e d l i g h t 

i n g on a l l new c a r s a t some f u t u r e 
d a t e i s t h e m o s t r a p i d m e t h o d o f 
i n t r o d u c t i o n t h a t now a p p e a r s p o s 
s i b l e . T h e c o s t o f c o m p l e t e c o n 
v e r s i o n o f t h e e q u i p m e n t on c a r s i n 
s e r v i c e w o u l d be much g r e a t e r t h a n 
f o r a s s e m b l y l i n e i n s t a l l a t i o n on 
new c a r s . Many d r i v e r s o f o l d e r 
c a r s w i l l d o u b t t h a t t h e i r p e r c e n t 
a g e o f r u r a l d r i v i n g w i l l j u s t i f y 
a n y s u c h c o s t , o r e v e n a c o s t c o n 
s i d e r a b l y l e s s t h a n t h a t e x p e c t e d . 
C o m p u l s o r y c o n v e r s i o n o f e q u i p m e n t 
on c a r s on t h e r o a d i s not b e l i e v e d 
p o s s i b l e . A t t h e end o f t h e f i r s t 
y e a r a f t e r a d o p t i o n o n new c a r s 
o n l y 10 t o 1 2 p e r c e n t o f t h e r e g i s 
t e r e d v e h i c l e s w o u l d h a v e p o l a r i z e d 
l a m p s , and y e a r s w o u l d e l a p s e b e 
f o r e t h e l a s t S e a l e d Beam c a r w o u l d 
l e a v e t h e r o a d . 

T h e P u b l i c R o a d s A d m i n i s t r a t i o n 
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made a t r a f f i c s u r v e y on a r u r a l 
t r u n k r o a d i n O h i o i n 1939. Mr.A.T. 
C o u r t h a s t a k e n t h e t r a f f i c d i s t r i 
b u t i o n f r o m t h i s s u r v e y a n d c o n 
s t r u c t e d t h e c u r v e s shown i n F i g u r e 
4 s h o w i n g t h e p e r c e n t a g e o f c a r 
m e e t i n g s i n v o l v i n g d i f f e r e n t h e a d -
l i g h t i n g c o m b i n a t i o n s f o r d i f f e r e n t 
p e r c e n t a g e s o f n i g h t m i l e a g e w i t h 
p o l a r i z e d l a m p s . When 50 p e r c e n t 
o f t h e m i l e a g e i s w i t h p o l a r i z e d 
l i g h t s , a b o u t 17 p e r c e n t o f t h e 
m e e t i n g s i n v o l v e S e a l e d Beam l a m p s 
o n l y , o r t h e same c o n d i t i o n s a s a t 
p r e s e n t . A n o t h e r 17 p e r c e n t i n y o l v e 
o n l y p o l a r i z e d l i g h t s w h i c h s h o u l d 
p r o v i d e g r e a t l y i m p r o v e d c o n d i t i o n s 
f r o m t h e s a f e t y s t a n d p o i n t . The r e 
m a i n i n g 66 p e r c e n t i n v o l v e m e e t i n g s 
w i t h two k i n d s o f e q u i p m e n t . T h e r e 
i s u n c e r t a i n t y a s t o s a f e t y c o n d i 
t i o n s i n m i x e d m e e t i n g s . I t i s d i f 
f i c u l t t o s e e . how m i x e d m e e t i n g s 
c o u l d be b e t t e r t h a n S e a l e d Beam 
m e e t i n g s . I f m i x e d m e e t i n g s s h o u l d 
b e a c t u a l l y w o r s e , o r s h o u l d be 
b e l i e v e d t o be w o r s e , a c c i d e n t s a l 
l e g e d t o be due i n some d e g r e e t o 
g l a r e w o u l d be i n c r e a s e d d u r i n g t h e 
e a r l y i n t r o d u c t o r y p e r i o d . 

New Laws Required T h e p o l a r i z e d 
l i g h t s y s t e m c a n n o t be u s e d i n a n y 
s t a t e u n t i l t h e p r e s e n t l e g a l ' r e 
q u i r e m e n t s f o r h e a d l a m p s h a v e been 
c h a n g e d . I f n o r m a l i n t e r s t a t e t r a f 
f i c i s t o c o n t i n u e , t h e new l e g i s 
l a t i o n must be s e c u r e d i n a l l s t a t e s 
b e f o r e i n t r o d u c i n g p o l a r i z e d l i g h t 
and must be m a i n t a i n e d i n a l l s t a t e s 
t h e r e a f t e r . T h i s new l e g i s l a t i o n 
m u s t p r o v i d e f o r c o n t i n u e d u s e o f 
p r e s e n t l i g h t i n g , and f o r t h e s p e 
c i a l p r o b l e m s r e s u l t i n g f r o m t h e 
s i m u l t a n e o u s u s e o f two s y s t e m s , a s 
w e l l a s p e r m i t t h e u s e o f t h e new 
p o l a r i z e d l i g h t i n g . 

CONDITIONS INFLUENCING ENGINEERING 
L I A I S O N COMMITTEE D E C I S I O N 

T h e members o f t h e g r o u p w h i c h 
h a d b e e n c o o p e r a t i n g i n t h e p o l a r 
i z e d h e a d l i g h t i n g d e v e l o p m e n t w e r e 

a g r e e d e a r l y i n 1 9 4 7 t h a t t h e s y s 
t e m w a s t h e n a d e q u a t e t o demon
s t r a t e t h e a d v a n t a g e s o f p o l a r i z e d 
h e a d l i g h t i n g . T h e n e x t s t e p f o r 
t h e E n g i n e e r i n g L i a i s o n C o m m i t t e e 
was t o r e p o r t t o t h e AAMVA. I n f l u 
e n t i a l members o f t h i s o r g a n i z a t i o n 
h a d r e q u e s t e d t h e s t u d y . A l s o t h e 
E n g i n e e r i n g L i a i s o n C o m m i t t e e d e 
s i r e d t h e a d v i c e o f t h i s a s s o c i a t i o n , 
w h o s e m e m b e r s h i p i n c l u d e d t h e men 
b e s t q u a l i f i e d t o p r e d i c t how t h e 
p u b l i c w o u l d u s e p o l a r i z e d h e a d -
l i g h t i n g i f g i v e n an o p p o r t u n i t y . 

Two q u e s t i o n s m i g h t v e r y p r o p e r l y 
be r a i s e d a b o u t t h e s y s t e m a s i t 
s t a n d s . W i l l t h e p u b l i c u s e i t i n 
s u c h a way a s t o i n t r o d u c e a n y new 
n i g h t d r i v i n g h a z a r d s w h i c h c o u l d 
be a v o i d e d by d e s i g n m o d i f i c a t i o n s ? 
W i l l t h e o v e r a l l r e s u l t i n t h e pub
l i c u s e be an i m p r o v e m e n t i n s a f e t y 
f o r t h e s y s t e m a s i t e x i s t s , o r 
a f t e r s u c h i m p r o v e m e n t a s may be 
f o u n d n e c e s s a r y ? N e i t h e r o f t h e s e 
q u e s t i o n s c a n be a n s w e r e d w i t h c o n 
f i d e n c e u n t i l a f t e r a t r y o u t i n t h e 
h a n d s o f t h e p u b l i c , i n a l a r g e 
enough a r e a , and o v e r a t i m e s u f f i 
c i e n t l y l o n g s o t h a t c o n d i t i o n s i n 
a l l k i n d s o f t r a f f i c a n d w e a t h e r 
c a n be s t u d i e d . T h e E n g i n e e r i n g 
L i a i s o n C o m m i t t e e i s u n f o r t u n a t e l y 
n o t i n a p o s i t i o n t o c a r r y o u t a n y 
s u c h t e s t s . I n t h e p a s t new f e a t u r e s 
h a v e been t r i e d o u t by o f f e r i n g them 
a s o p t i o n a l e q u i p m e n t , o r some a g 
g r e s s i v e m a n u f a c t u r e r had s t a n d a r d 
i z e d t h e m on one o r more m o d e l s , 
a n d t a k e n a n a d v a n t a g e o r a l o s s 
r e l a t i v e t o more c o n s e r v a t i v e com
p e t i t o r s . I n t h e c a s e o f p o l a r i z e d 
h e a d l i g h t i n g , t h e p u r c h a s e r s o f new 
e q u i p m e n t w h i c h a p p e a r s on a s m a l l 
p e r c e n t a g e o f c a r s w o u l d g e t n'o 
r e a l b e n e f i t a s f a r a s m e e t i n g c o n 
d i t i o n s i n r u r a l n i g h t d r i v i n g a r e 
c o n c e r n e d . 

S i n c e a l a r g e s c a l e p u b l i c t r y -
o u t d o e s n o t a p p e a r p o s s i b l e , a n d 
s u c h t r y o u t i s t h e o n l y c e r t a i n way 
t o s e t t l e w h e t h e r a d d i t i o n a l d e 
s i g n m o d i f i c a t i o n s a r e n e e d e d , i t 
s e e m s d e s i r a b l e t o t a k e t h e s y s t e m 
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as i t s t a n d s , a n d make t h e b e s t 
e s t i m a t e p o s s i b l e w h e t h e r any method 
o f i n t r o d u c t i o n a v a i l a b l e w o u l d be 
l i k e l y t o be a c c e p t a b l e t o t h e p u b 
l i c . I f t h e i n t r o d u c t o r y c o n d i t i o n s 
seem t o l e r a b l e , a d d i t i o n a l w o r k t o 
d e a l w i t h r e m a i n i n g u n c e r t a i n t i e s 
w o u l d be j u s t i f i e d . 

T h e a u t o m o b i l e m a n u f a c t u r e r s 
h a v e n o t t h e m s e l v e s d e v e l o p e d t h e 
e l e c t r i c a l componen t s i n t h e h e a d -
l i g h t i n g i m p r o v e m e n t s w h i c h h a v e 
f o l l o w e d t h e s t a n d a r d i z a t i o n o f 
e l e c t r i c a l l i g h t i n g n e a r l y 40 yea r s 
a g o . The c a r m a n u f a c t u r e r s had t o 
s e l e c t f r o m t h e p o s s i b i l i t i e s t h e 
new d e v i c e s b e l i e v e d d e s i r a b l e , d e 
v e l o p t h e n e c e s s a r y a u x i l i a r y e q u i p 
ment , and t h e n d e a l w i t h t he r e a c t 
i o n s o f p u b l i c o f f i c i a l s and o f t h e 
p u b l i c . S p e c i a l e n g i n e e r i n g p e r 
s o n n e l h a d t o be a s s i g n e d t o t h e 
p r o b l e m s and t h i s p e r s o n n e l s u p 
p o r t e d by more e x p e n d i t u r e s r e l a t i v e 
t o c o s t o f p r o d u c t t h a n has been 
u s u a l f o r any o t h e r f e a t u r e o f t h e 
v e h i c l e . A l o t has b e e n l e a r n e d 
a b o u t w h a t t h e i n d u s t r y c a n a n d 
c a n n o t do t o i n f l u e n c e t h e p u b l i c 
o p e r a t i o n o f l i g h t i n g e q u i p m e n t . 
Many o f t h e p r o b l e m s o f t h e m o t o r 
v e h i c l e a d m i n i s t r a t o r s i n t h i s a r ea 
have become a p p a r e n t t o a u t o m o b i l e 
p e o p l e . The c o m m i t t e e has used t h e 
above b a c k g r o u n d i n e s t i m a t i n g t h e 
e f f e c t o f v a r i o u s c o n d i t i o n s , o f 
w h i c h t h e f o l l o w i n g seem mos t i m 
p o r t a n t . 

The c o m p l e t e s y s t e m w i l l p r o v i d e 
g l a r e - f r e e - m e e t i n g s o n l y on r u r a l 
r o a d s , and t h e n o n l y when a l l c a r s 
i n v o l v e d a re e q u i p p e d . 

The b e n e f i t s d u r i n g m e e t i n g s i n 
t h e e a r l y i n t r o d u c t o r y p e r i o d w i l l 
be a p p a r e n t a t f i r s t f o r o n l y a 
s m a l l and s l o w l y i n c r e a s i n g p e r 
c e n t a g e o f n i g h t m e e t i n g s on r u r a l 
r o a d s . D u r i n g t h i s e a r l y i n t r o d u c 
t o r y p e r i o d e n t h u s i a s t i c e n d o r s e 
m e n t c a n n o t be e x p e c t e d f r o m a l l 
o w n e r s . Some o w n e r s may e a s i l y 
h a v e an u n f a v o r a b l e r e a c t i o n i f 
o c c a s i o n a l l y e x p o s e d t o g l a r e b y 
S e a l e d Beam d r i v e r s who c a n u s e 

v i e w e r s and t h e i r u p p e r beams when 
m e e t i n g p o l a r i z e d l i g h t s . 

A c c i d e n t r e c o r d s s h o w i n g t h e 
pe r ce ' n t age i n any way due t o g l a r e 
a r e i n c o m p l e t e and a p p a r e n t l y i n a c 
c u r a t e . B e t t e r r e c o r d s a r e u r g e n t l y 
needed . What e v i d e n c e t h e r e i s i n 
d i c a t e s t h a t g l a r e - c a u s e d a c c i d e n t s 
a r e a much s m a l l e r p e r c e n t a g e o f 
t h e t o t a l t h a n f r e q u e n t l y assumed. 
D u r i n g t he e a r l y i n t r o d u c t o r y p e r i o d 
m i x e d m e e t i n g s i n v o l v i n g p o l a r i z e d 
and p r e s e n t h e a d l i g h t i n g e q u i p m e n t 
i n c r e a s e more r a p i d l y t h a n do meet 
i n g s i n v o l v i n g o n l y p o l a r i z e d e q u i p 
men t . Any i n c r e a s e i n a c c i d e n t s i n 
m e e t i n g s i n v o l v i n g m i x e d e q u i p m e n t 
w h i c h may be a s s i g n e d t o g l a r e , 
c o u l d c o n c e a l any b e n e f i t s due t o 
g l a r e p r e v e n t i o n i n t h e s m a l l p e r 
c e n t a g e o f m e e t i n g s i n w h i c h g l a r e 
i s e l i m i n a t e d . 

The owner o f a p o l a r i z e d l i g h t 
s y s t e m mus t g i v e i t more a t t e n t i o n 
t h a n r e q u i r e d f o r a S e a l e d Beam 
s y s t e m i f m a i n t e n a n c e and o p e r a t i o n 
a r e t o be s a t i s f a c t o r y . H e r e a d 
j u s t m e n t s a r e r e q u i r e d . U n t i l t h « 
l a s t S e a l e d Beam e q u i p m e n t has been 
r e t i r e d , t h e d r i v e i ^ m u s t be r e a d y 
and w i l l i n g t o t r e a t any c a r b e i n g 
me t d i f f e r e n t l y f r o m t h e c a r l a s t 
p a s s e d . A f t e r t h r e e y e a r s a l a r g e 
p e r c e n t a g e o f t h e c a r s w i l l be i n 
t h e hands o f new o w n e r s , who w i l l 
n o t be i n f l u e n c e d by w h a t e v e r i n 
s t r u c t i o n was g i v e n t h e o r i g i n a l 
p u r c h a s e r s . T o d a y o w n e r s o f o l d 
c a r s i n a r e a s w h e r e t h e r e i s no 
o f f i c i a l p e r i o d i c i n s p e c t i o n p e r m i t 
t h e i r l i g h t i n g e q u i p m e n t t o g e t 
i n t o and r e m a i n i n d e f e c t i v e c o n 
d i t i o n . The use o f d e f e c t i v e p o l a r 
i z e d l i g h t sys tems w o u l d seem I i k e l y 
t o i n v o l v e r a t h e r more haza rds t h a n 
d e f e c t i v e S e a l e d Beam s y s t e m s . 

C a r e l e s s use o f p o l a r i z e d l i g h t s 
seems c e r t a i n t o c a u s e more c o m 
p l a i n t a g a i n s t g l a r e t h a n i s caused 
b y t h e same d e g r e e o f c a r e l e s s n e s s 
i n h a n d l i n g S e a l e d Beam. T h e r e i s 
c o n t i n u a l c o m p l a i n t a t p r e s e n t t h a t 
a p e r c e n t a g e o f t h e p u b l i c f a i l s t o 
use t h e d e p r e s s i n g s w i t c h p r o p e r l y . 
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T h e i n c r e a s e d s k i l l r e q u i r e d t o 
h a n d l e p o l a r i z e d l i g h t d u r i n g t h e 
i n t r o d u c t o r y p e r i o d w i l l make c o n 
d i t i o n s w o r s e . T h e r e i s no r e a s o n 
t o e x p e c t any i m m e d i a t e improvemen t 
i n e f f e c t i v e n e s s i n e n f o r c i n g head
lamp use r e g u l a t i o n s . 

Some S e a l e d Beam d r i v e r s may a t 
t e m p t t o u se v i e w e r s t o p r o t e c t 
t h e m s e l v e s a g a i n s t g l a r e f r o m p o 
l a r i z e d l i g h t d r i v e r s who f a i l t o 
d e p r e s s p r o p e r l y . T h e y w i l l be 
t e m p t e d t o r e t a l i a t e a g a i n s t s u c h 
d r i v e r s by u s i n g t h e i r upper beams. 
V i e w e r s w i l l r e d u c e t h e s e e i n g o f 
d r i v e r s o f o r d i n a r y l i g h t i n g . I f 
p o l a r i z e d l i g h t i n g i s i n u s e , i t 
w i l l u n d o u i > t e d J y be impos8 } . b r e t o 
p r e v e n t any ' d r i v e r f r o m p u r c h a s 
i n g v i e w e r s and a t t e m p t i n g t o use 
them. T h i s c o n d i t i o n seems t o p r o 
v i d e p o s s i b i l i t y o f t r o u b l e . 

A p a r t o f t h e p u b l i c i s a l m o s t 
c e r t a i n t o b e l i e v e a t t h e t i m e o f 
any i n i t i a l a n n o u n c e m e n t * o f i n t r o 
d u c t i o n t h a t p o l a r i z e d l i g h t i n g i s a 
c o m p l e t e c u r e f o r t h e g l a r e p r o b l e m . 
T h i s seems l i k e l y r e g a r d l e s s o f e f 
f o r t s t o p r e v e n t m i s u n d e r s t a n d i n g . 
T h i s p a r t o f t h e p u b l i c w o u l d be 
l i k e l y t o be s e r i o u s l y d i s a p p o i n t e d 
s o m e t i m e d u r i n g t h e i n t r o d u c t o r y 
p e r i o d a f t e r e v e r y o n e has had some 
e x p e r i e n c e i n m e e t i n g f a u l - t y use o f 
t h e e q u i p m e n t , and b e f o r e any r e a l 
b e n e f i t s have been a c c o m p l i s h e d . 
I f any i m p o r t a n t g r o u p i n any s t a t e 
became a c t i v e l y opposed t o c o n t i n u 
i n g t h e use o f p o l a r i z e d l i g h t , ac 
t i v e s u p p o r t f r o m some, o r g a n i z a t i o n 
b e l i e v e d t o be w i t h o u t b i a s o r s e l f 
i n t e r e s t m i g h t be r e q u i r e d t o p r e 
v e n t l e g i s l a t i v e changes r e s t r i c t i n g 
t h e l a t e r ' use o f p o l a r i z e d l a m p s . 
Such adverse l e g i s l a t i o n c o u l d s e r i 
o u s l y h a n d i c a p t he no rma l i n t e r s t a t e 
t r a f f i c and s a l e o f a u t o m o b i l e s . 

A f t e r c o n s i d e r a t i o n o f t h e f a c t s 
a v a i l a b l e , t he Commi t t ee a r r i v e d a t 
t h e d e c i s i o n s t a t e d i n i t s r e p o r t 
t o the AAMVA, f r o m w h i c h t he f o l l o w 
i n g i s q u o t e d : 

"RECOMMENDATIONS" 

" T h e a u t o m o b i l e i n d u s t r y , w i t h 
t h e c o o p e r a t i o n o f t h e P o l a r o i d 
C o r p o r a t i o n and t he G e n e r a l E l e c t r i c 
Company, has d e v e l o p e d a c o m p l e t e 
p o l a r i z e d h e a d l i g h t i n g s y s t e m i n 
o r d e r t o i n v e s t i g a t e i t s p o s s i b i l i 
t i e s as an answer t o t h e g l a r e p r o b 
l e m . The sys t em has been s u b j e c t e d 
t o e x t e n s i v e t e s t i n g and s t u d y n o t 
o n l y by the i n d u s t r y ' s l i g h t i n g e n 
g i n e e r s b u t a l s o by t he same e n g i n 
e e r i n g e x e c u t i v e s who were r e s p o n 
s i b l e f o r t h e d e v e l o p m e n t o f t h e 
S e a l e d Beam head lamps . 

" O n t h e b a s i s o f t h i s d e v e l o p 
ment w o r k , t he E n g i n e e r i n g L i a i s o n 
C o m m i t t e e o f t h e A u t o m o b i l e Manu
f a c t u r e r s A s s o c i a t i o n , w h i c h has 
been r e s p o n s i b l e f o r t h e i n v e s t i g a 
t i o n , has recommended a g a i n s t t h e 
a d o p t i o n o f p o l a r i z e d h e a d l i g h t i n g 
a t t h i s t i m e . T h i s r e c o m m e n d a t i o n 
has been a p p r o v e d ,by t h e B o a r d o f 
D i r e c t o r s o f the A s s o c i a t i o n and i s 
c o n c u r r e d i n by t he F o r d M o t o r Com
p a n y , w h i c h has c o o p e r a t e d i n t h e 
p r o g r a m . The r e c o m m e n d a t i o n i s 
b a s e d on t h e f o l l o w i n g c o n s i d e r a 
t i o n s , among o t h e r s : 

1 . The f u l l b e n e f i t s o f s u c h 
i m p r o v e d s e e i n g a n d r e l i e f f r o m 
g l a r e as may be a f f o r d e d by p o l a r 
i z e d h e a d l i g h t i n g when d r i v i n g on 
r u r a l r o a d s w o u l d be o b t a i n e d o n l y 
when used on a l l c a r s . 

2 . Such u n i v e r s a l r u r a l use c a n 
n o t be s e c u r e d q u i c k l y s i n c e t h e r e 
a p p e n r s t o be no p r a c t i c a l way t o 
q u i c k l y c o n v e r t t h e more t h a n 30 
m i l l i o n c a r s on t h e h i g h w a y s t o 
p o l a r i z e d h e a d l i g h t i n g . 

3 . I n t r o d u c t i o n o f p o l a r i z e d 
h e a d l i g h t i n g on new c a r s o n l y w o u l d 
be f o l l o w e d by a l e n g t h y p e r i o d 
o f m i x e d u s e o f new and p r e s e n t 
h e a d l i g h t i n g . 

4 . D u r i n g t h e p e r i o d o f m i x e d 
use among t h e p r o b a b i 1 i t i e s f o r e s e e n 
a r e t he f o l l o w i n g : 

A . D r i v e r s who have p a i d t he 
h i g h e r p r i c e s f o r new c a r s made 
n e c e s s a r y by p o l a r i z e d l i g h t i n g 
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w o u l d be d i s a p p o i n t e d a t t he l o n g 
d e l a y m g e t t i n g t h e a d v a n t a g e s 
o f t h e new l i g h t i n g i n any l a r g e 
p e r c e n t a g e o f m e e t i n g s w i t h o t h e r 
c a r s a t n i g h t . 

B . C a r e l e s s o r d i s c o u r t e o u s 
d r i v e r s o f c a r s w i t h p r e s e n t l i g h t 
i n g c o u l d use t h e i r u p p e r beams 
t o g l a r e t h e d r i v e r s o f p o l a r i z e d 
l i g h t i n g , and a t t h e same t i m e 
p r o t e c t t h e m s e l v e s a g a i n s t t h e 
g l a r e o f t h e p o l a r i z e d beam s i m 
p l y by e q u i p p i n g t h e i r c a r s w i t h 
p o l a r i z e d v i e w e r s . 

C. The p e r c e n t a g e o f d r i v e r s 
o f p o l a r i z e d l i g h t s who w o u l d be 
c a r e l e s s o r d i s c o u r t e o u s i n t h e 
use o f t h e p o l a r i z e d beam when 
m e e t i n g c a r s w i t h p r e s e n t l i g h t i n g 
may be e x p e c t e d t o be as l a r g e as 
i t i s w i t h d r i v e r s o f S e a l e d Beam 
c a r s , and j u s t as h a r d t o c o n t r o l 
t h r o u g h p o l i c e power as a t p r e s e n t . 

D . Thus g l a r e w o u l d c o n t i n u e 
t o be a p r o b l e m , and p a r t i c u l a r l y 
d u r i n g t h e f i r s t p a r t o f a p e r i o d 
o f m i x e d d r i v i n g m i g h t w e l l p r o 
duce a b u i l d - u p o f p u b l i c r e s e n t 
m e n t a g a i n s t p o l a r i z e d l i g h t s 
t h a t w o u l d r e s u l t i n t h e r e p e a l 
o f p e r m i s s i v e l e g i s l a t i o n i n some 
s t a t e s . T h i s w o u l d i n t e r f e r e 
s e r i o u s l y w i t h i n t e r s t a t e m o t o r i n g 
and i n c i d e n t a l l y p r o d u c e s e r i o u s 
p r o b l e m s i n t h e d i s t r i b u t i o n o f 
mass p roduced a u t o m o b i l e s . 

5 . New h a z a r d s w i l l d e v e l o p i n 
t h e use o f p o l a r i z e d h e a d l i g h t i n g 
a t h i l l t o p s , c u r v e s , and when o v e r 
t a k i n g and p a s s i n g u n l e s s a l l d r i 
v e r s f o l l o w d i f f e r e n t p r a c t i c e s 
f r o m those used by some d r i v e r s t o 
d a y . I t has been d i f f i c u l t i n t h e 
p a s t t o p e r s u a d e many d r i v e r s t o 
change t h e i r h a b i t s by e d u c a t i o n a l 

me thods . 
"Based on e x p e r i e n c e t o d a t e , t he 

Commi t t ee i s n o t c o n v i n c e d t h a t the 
b e n e f i t s d u r i n g a c o n s i d e r a b l e 
p e r i o d a f t e r c o m p l e t e c o n v e r s i o n t o 
p o l a r i z e d l i g h t i n g w i l l o v e r b a l a n c e 
t h e t r o u b l e s w h i c h i t f e e l s c e r t a i n 
w i l l d e v e l o p i n the l o n g t r a n s i t i o n 
p e r i o d . T h e r e f o r e , t h e C o m m i t t e e 
b e l i e v e s t h a t i t i s n o t i n t he pub
l i c i n t e r e s t t o i n t r o d u c e p o l a r i z e d 
l i g h t i n g a t t he p r e s e n t t i m e . 

" T h e Commit tee w o u l d be v e r y g l a d 
t o s t u d y , i n c o o p e r a t i o n w i t h t h e 
a d m i n i s t r a t o r s i f t h e y so d e s i r e , 
any new d e v e l o p m e n t s w h i c h may p r o 
m i s e t o make t h e i n t r o d u c t i o n o f 
p o l a r i z e d h e a d l i g h t i n g a t some 
l a t e r d a t e , a w o r t h w h i l e v e n t u r e i n 
t h e i n t e r e s t o f p u b l i c s a f e t y . " 

The Commit tee on E n g i n e e r i n g and 
V e h i c l e I n s p e c t i o n o f the AAMVA r e 
p o r t e d t o i t s a s s o c i a t i o n t h a t i t 
was " i n a c c o r d w i t h t h e b e l i e f t h a t 
p o l a r i z e d h e a d l i g h t i n g s h o u l d n o t 
be i n t r o d u c e d a t t h i s t i m e . " T h i s 
c o m m i t t e e a l s o recommended i n i t s 
r e p o r t w h i c h was a c c e p t e d b y t h e 
a s s o c i a t i o n t h a t a s t u d y s h o u l d be 
made o f t h e l e g a l p r o b l e m s w h i c h 
w o u l d be i n v o l v e d i n t h e i n t r o d u c 
t i o n o f p o l a r i z e d h e a d l i g h t i n g . 

The s i t u a t i o n a t p r e s e n t i s t h a t 
t h e E n g i n e e r i n g L i a i s o n C o m m i t t e e 
i s a w a i t i n g a d v i c e f r o m t h e a d m i n i 
s t r a t o r s as t o w h a t a d d i t i o n a l 
s t u d i e s may be d e s i r a b l e . Any o r 
g a n i z a t i o n i n t e r e s t e d i n the p o s s i 
b i l i t i e s o f p o l a r i z e d l i g h t i n g i s 
u r g e d t o g i v e c a r e f u l c o n s i d e r a t i o n 
t o any r e p o r t f r o m t h e AAMVA, and 
t o t h e November 1947 r e p o r t o f t h e 
E n g i n e e r i n g L i a i s o n C o m m i t t e e t o 
t h e AAMVA. 
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GENERAL DISCUSSION 

I n h i s p a p e r , D r . Land m e n t i o n s 
c o m p a r a t i v e v i s i b i l i t y d a t a based 
u p o n t e s t s w i t h o b s e r v e r - d r i v e r s 
c o n d u c t e d by t h e G e n e r a l E l e c t r i c 
Company. S ince t he p r i m e r e q u i s i t e 
o f m o t o r v e h i c l e h e a d l i g h t i n g i s 
s e e i n g d i s t a n c e i n excess o f s t o p p i n g 
d i s t a n c e we h a v e , o v e r a p e r i o d o f 
y e a r s , made a l a r g e number o f s e e i n g 
d i s t a n c e measurements w i t h o b s e r v e r - , 
d r i v e r s t o d e t e r m i n e t h e r e l a t i o n 
between beam c a n d l e power and v i s i 
b i l i t y d i s t a n c e b o t h on t h e c l e a r 
r o a d and when m e e t i n g o t h e r v e h i c l e s . 

The h e a d l i g h t i n g p r o b l e m w o u l d 
be r e l a t i v e l y s i m p l e i f we c o u l d 
i g n o r e t h e c o n d i t i o n o f m e e t i n g 
o t h e r v e h i c l e s . T h a t i s , i t i s 
e a s y t o d e s i g n h e a d l a m p s w i t h a 
s i n g l e beamwhich w o u l d p r o v i d e ade
q u a t e s e e i n g d i s t a n c e s on t he c l e a r 
r o a d . The u p p e r beam o f S e a l e d 
Beam head l amps comes f a i r l y c l o s e 
t o m e e t i n g t h i s c l e a r r o a d r e q u i r e 
m e n t . As a m a t t e r o f f a c t , w i t h a 
m o d e r a t e i n c r e a s e i n t h e h i g h - i n 
t e n s i t y zone , and a c o n s i d e r a b l e i n 
c r e a s e i n beam c a n d l e p o w e r 1 d e g . 
a b o v e t h e h o r i z o n t a l , t h e S e a l e d 
Beam upper beam w o u l d f u l f i l l p r a c 
t i c a l l y a l l r e q u i r e m e n t s f o r s a f e 
d r i v i n g a t r e a s o n a b l e s p e e d s , when 
no o t h e r c a r s a re a p p r o a c h i n g . 

The p r e s e n t S e a l e d Beam l o w e r 
beam i s a c o m p r o m i s e b e t w e e n t h e 
r e q u i r e m e n t s o f p r o v i d i n g s e e i n g 
f o r t h e d r i v e r b e h i n d i t and t h e 
need t o a v o i d b l i n d i n g g l a r e f o r the 
a p p r o a c h i n g d r i v e r . I t i s a r e l a 
t i v e l y poor c l e a r - r o a d beam because 
t h e l i g h t a t and n e a r t h e h o r i z o n 
t a l i s l i m i t e d t o v a l u e s t h a t w i l l 

n o t g i v e undue g l a r e annoyance . 
When d r i v e r s u se S e a l e d Beam 

headlamps p r o p e r l y - the uppe r beam 
when no c a r s a re a p p r o a c h i n g w i t h i n 
1000 f t . , and t h e l o w e r beam when 
s i g n a l l e d , and a l w a y s w i t h i n 1000 
f t . o f an a p p r o a c h i n g c a r - s e e i n g 
d i s t a n c e s g e n e r a l l y a r e e n o u g h 
g r e a t e r t h a n minimum s t o p p i n g d i s 
t a n c e s f r o m r e a s o n a b l e n i g h t speeds 
t o p r o v i d e a f a c t o r o f s a f e t y . B u t 
t h e y do v a r y f r o m v a l u e s w h i c h p r o 
v i d e a r e a s o n a b l e f a c t o r o f s a f e t y 
t o t hose w h i c h p r o v i d e l i t t l e o r no 
f a c t o r o f s a f e t y . And u n d e r t h e 
c o n d i t i o n s o f i m p r o p e r usage - f a i l 
u r e t o s h i f t t o the l o w e r beam when 
m e e t i n g o t h e r c a r s , and f a i l u r e t o 

. s h i f t b a c k t o t h e u p p e r beam when 
t h e r o a d i s c l e a r - t he s e e i n g d i s 
t a n c e i s o f t e n l e s s t h a n t h e s t o p 
p i n g d i s t a n c e . 

The most c r i t i c a l h a z a r d f r o m t h e 
s t a n d p o i n t o f s e e i n g i s a p e d e s t r i a n 
d r e s s e d i n d a r k c l o t h i n g . An o b 
s e r v e r - d r i v e r , k n o w i n g l y engaged i n 
a t e s t a n d u s i n g t h e S e a l e d Beam 
u p p e r beam can see t h e p e d e s t r i a n 
i n d a r k c l o t h i n g a t 500 f t . when 
d r i v i n g 40 mph. T e s t s upon a l a r g e 
number o f o b s e r v e r - d r i v e r s show an 
a t t e n t i o n f a c t o r o f 0 . 5 . T h a t i s , 
we have f o u n d t h a t t h e u n e x p e c t e d 
o b s t a c l e i s seen o n l y h a l f as f a r 
away as t h e e x p e c t e d o b s t a c l e on 
t h e c l e a r r o a d . A p p l y i n g t h i s a t 
t e n t i o n f a c t o r o f o n e - h a l f t o t h e 
5 0 0 - f t . m e a s u r e m e n t we o b t a i n a 
s e e i n g d i s t a n c e o f 2 5 0 f t . f o r a 
p e d e s t r i a n i n d a r k c l o t h i n g w i t h 
t h e S e a l e d Beam u p p e r beam on t h e 
c l e a r r o a d . A p p l y i n g t h e l e g a l l y 
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a c c e p t e d d e c e l e r a t i o n r a t e o f 14 .5 
f t . per sec . per sec . p l u s 3 / 4 - s e c . 
r e a c t i o n t i m e f o r s t o p s f r o m 2 0 - t o 
40-mph speed , we a r r i v e a t a s t o p 
p i n g d i s t a n c e o f 165 f t . T h e r e f o r e 
w i t h a S e a l e d Beam upper beam on t he 
c l e a r r o a d t h e 2 5 0 - f t . s e e i n g d i s 
t a n c e p r o v i d e s a m a r g i n o f 85 f t . 
b e y o n d t h e s t o p p i n g d i s t a n c e a t 
4 0 m p h . 

When m e e t i n g o t h e r v e h i c l e s , t he 
s e e i n g d i s t a n c e i s r e d u c e d by t h e 
g l a r e f r o m t h e a p p r o a c h i n g l a m p s . 
C o n s i d e r i n g t h e c o n d i t i o n o f a 
S e a l e d Beam u p p e r beam f a c i n g a n 
o t h e r S e a l e d Beam uppe r beam, when 
t h e t w o c a r s a r e 3200 f t . a p a r t , 
t h e c l e a r r o a d s e e i n g d i s t a n c e , a c 
c o r d i n g t o o u r measurements i s r e 
duced 40 p e r c e n t . T h a t i s , t he 500 
f t . f i g u r e m e n t i o n e d p r e v i o u s l y i s 
r e d u c e d t o 300 f t . 

We have never been a b l e t o e s t a 
b l i s h a n u m e r i c a l v a l u e f o r t he a t 
t e n t i o n f a c t o r u n d e r t h e c o n d i t i o n 
o f m e e t i n g a p p r o a c h i n g v e h i c l e s , 
b u t i t seems l o g i c a l t o assume t h a t 
t h i s i s h i g h e r t h a n t h e 0 . 5 v a l u e 
o b t a i n e d u n d e r c l e a r r o a d d r i v i n g 
c o n d i t i o n s . The d r i v e r s h o u l d and 
no d o u b t d o e s , c o n c e n t r a t e h i s a t 
t e n t i o n upon h i s i m m e d i a t e p a t h o f 
t r a v e l when m e e t i n g o t h e r v e h i c l e s -
c e r t a i n l y more so t h a n when d r i v i n g 
on t h e c l e a r r o a d . I b e l i e v e t h a t 
a f a i r e s t i m a t e o f t h e a t t e n t i o n 
f a c t o r f o r t he c o n d i t i o n o f m e e t i n g 
o t h e r v e h i c l e s i s 0 . 7 . T h e r e f o r e , 
c o n s i d e r i n g t h e c o n d i t i o n o f t w o 
c a r s w i t h S e a l e d Beam u p p e r beams, 
3200 f t . a p a r t , i f we a p p l y a f a c t o r 
o f 0 . 7 t o t h e 3 0 0 - f t . s e e i n g d i s 
t a n c e v a l u e f o r t he o b s e r v e r - d r i v e r 
k n o w i n g l y e n g a g e d i n a t e s t , we 
a r r i v e a t a s e e i n g d i s t a n c e o f 210 
f t . , w h i c h s t i l l g i v e s a m a r g i n o f 
45 f t . above t h e s t o p p i n g d i s t a n c e 
v a l u e , a t 40 mph. 

As t h e two c a r s c o n t i n u e t o a p 
p r o a c h , t h e s e e i n g d i s t a n c e d r o p s 
because the e f f e c t o f g l a r e becomes 
w o r s e . Our t e s t s show t h a t when 
t h e y a re 1200 f t . a p a r t on a s t r a i g h t 
r o a d , t h e s e e i n g d i s t a n c e has d r o p p e d 

t o a v a l u e w h i c h i s e q u a l t o t h a t 
f o r t h e l o w e r beams o f S e a l e d Beam 
h e a d l a m p s . T h i s t h e r e f o r e i s t h e 
op t imum d i s t a n c e f o r d e p r e s s i n g t h e 
beams. Many d r i v e r s e x p e r i e n c e e x 
c e l l e n t s i l h o u e t t e s e e i n g w i t h t he 
l o w e r beams. T h a t i s , t h e y see ob
j e c t s on t h e r o a d b e t w e e n t h e t w o 
c a r s s i l h o u e t t e d a g a i n s t t h e r o a d 
l i g h t e d by t h e a p p r o a c h i n g l a m p s . 
T h i s s i l h o u e t t e s e e i n g d i s t a n c e 
s o m e t i m e s e x c e e d s t h e c l e a r r o a d 
s e e i n g d i s t a n c e f o r t he upper beams. 
However , many d r i v e r s do n o t a lways 
e x p e r i e n c e t h i s s i l h o u e t t e s e e i n g , 
and t he d i r e c t s e e i n g d i s t a n c e w i t h 
t h e l o w e r beam, f a c i n g a n o t h e r l o w e r 
beam c o n t i n u e s t o d r o p and r e a c h e s 
i t s l o w e s t v a l u e when the t w o c a r s 
a r e a p p r o x i m a t e l y 100 f t . a p a r t . 
For t h e o b s e r v e r k n o w i n g l y engaged 
i n a t e s t , t h e s e e i n g d i s t a n c e d r o p s 
t o a p p r o x i m a t e l y 200 f t . And i f we 
a p p l y my e s t i m a t e d a t t e n t i o n f a c t o r 
o f 0 .7 t h i s becomes 140 f t . f o r the 
n o r m a l d r i v e r . T h i s 1 4 0 - f t . v a l u e 
i s 25 f t . l e s s t h a n t h e s t o p p i n g 
d i s t a n c e I m e n t i o n e d p r e v i o u s l y , 
and a p p l i e s t o t h e l a s t 100 f t . o f 
m e e t i n g . 

T h e r e f o r e , even w i t h p r o p e r usage 
o f S e a l e d Beam lamps when m e e t i n g 
o t h e r v e h i c l e s , t h e r e a r e s h o r t 
p e r i o d s when t h e s e e i n g d i s t a n c e 
w i t h S e a l e d Beam headlamps i s some
w h a t l e s s t h a n t h e s t o p p i n g d i s 
t a n c e , a t 40 m p h . , c o n s i d e r i n g t h e 
c r i t i c a l h a z a r d o f a p e d e s t r i a n 
d r e s s e d i n d a r k c l o t h i n g . Of c o u r s e 
when d r i v e r s do n o t d e p r e s s t h e i r 
beams, t h e s i t u a t i o n i s w o r s e b e 
c a u s e o f t h e added g l a r e f r o m t h e 
u p p e r beams. 

As D r . L a n d has i n d i c a t e d , i f 
a l l c a r s have p o l a r i z e d h e a d l i g h t i n g 
o f t he t y p e d e v e l o p e d c o o p e r a t i v e l y 
b y t h e a u t o m o t i v e i n d u s t r y , t h e 
P o l a r o i d C o r p o r a t i o n , and t h e Gen
e r a l E l e c t r i c Company , t h e c l e a r 
r o a d s e e i n g d i s t a n c e l o o k i n g 
t h r o u g h t h e a n a l y z e r , and c o n s i d e r 
i n g t h e o b s e r v e r - d r i v e r k n o w i n g l y 
e n g a g e d i n a t e s t , i s t h e same as 
t h a t f o r the S e a l e d Beam upper beam: 
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500 f t . When m e e t i n g a n o t h e r p o 
l a r i z e d c a r on a s t r a i g h t , l e v e l 
r o a d , ou r t e s t s show t h a t t he s e e i n g 
d i s t a n c e d r o p s o n l y a b o u t 50 f t . 
b e l o w t h e c l e a r r o a d v a l u e s - t o 
450 f t . I f we a p p l y t h e e s t i m a t e d 
a t t e n t i o n f a c t o r o f 0 . 7 , t h i s b e 
comes 315 f t . and t h e r e f o r e p r o v i d e s 
a m a r g i n o f 1 5 0 f t . b e y o n d t h e 
s t o p p i n g d i s t a n c e v a l u e . And t h i s 
150 f t . m a r g i n o r t h e 350 f t . see 
i n g d i s t a n c e c o n t i n u e s t o a p p l y 
u n t i l t h e two c a r s meet and pass . 

D u r i n g t r a n s i t i o n p e r i o d f r o m a 
S e a l e d Beam h e a d l i g h t i n g t o p o l a r 
i z e d h e a d l i g h t i n g , we can c e r t a i n l y 
e x p e c t some misuse o f the head lamps . 
T h a t i s , j u s t as many d r i v e r s rtow 
d o n o t d e p r e s s t h e i r beams, we can 
e x p e c t t h i s c o n d i t i o n t o c o n t i n u e , 
a s s u m i n g p r e s e n t degrees o f e n f o r c e 
ment and e d u c a t i o n . 

To d e t e r m i n e t h e s e e i n g c o n d i 
t i o n s d u r i n g a t r a n s i t i o n p e r i o d o f 
d r i v i n g , we made a c o m p r e h e n s i v e 
s e r i e s o f t e s t s w i t h S e a l e d Beam 
h e a d l a m p s f a c i n g p o l a r i z e d h e a d 
lamps and p o l a r i z e d headlamps f a c i n g 
S e a l e d Beam head lamps u n d e r c o n d i 
t i o n s o f p r o p e r and i m p r o p e r usage . 
T h e s e t e s t r e s u l t s l e a d t o a g e n 
e r a l c o n c l u s i o n t o t h e e f f e c t t h a t 
t h e r a n g e o f s e e i n g d i s t a n c e s e n 
c o u n t e r e d d u r i n g t h e p e r i o d o f 
t r a n s i t i o n t o p o l a r i z e d h e a d l i g h t i n g 
w o u l d be no g r e a t e r t h a n t h e r ange 
o f s e e i n g d i s t a n c e s e n c o u n t e r e d 
d u r i n g t h e p r e s e n t p e r i o d o f t r a n 
s i t i o n f r o m p r e - S e a l e d Beam t o 
S e a l e d Beam h e a d l i g h t i n g . And t h e 
d r i v e r o f t h e p o l a r i z e d c a r w o u l d 
e n j o y somewhat h i g h e r s e e i n g d i s 
t a n c e ( w i t h o u t t h e a n a l y z e r ) e v e n 
d u r i n g t h e e a r l y s t a g e s o f t h e 
t r a n s i t i o n p e r i o d . H o w e v e r , t h e 
annoyance when f a c i n g t he p o l a r i z e d 
u p p e r beam w i t h o u t an a n a l y z e r 
w o u l d be g r e a t e r t h a n t h a t when f a c 
i n g t h e - p r e s e n t S e a l e d Beam u p p e r 
b e a m . T h i s l e a d s t o a j u s t i f i e d 
f e a r on t h e p a r t o f t he a u t o m o t i v e 
i n d u s t r y t h a t the g r e a t e r annoyance 
t o d r i v e r s w i t h o u t p o l a r i z e d h e a d 
lamps when f a c i n g d r i v e r s w i t h p o 

l a r i z e d headlamps who d o n ' t d e p r e s s , 
may cause a p u b l i c r e a c t i o n a g a i n s t 
p o l a r i z e d h e a d l i g h t i n g w h i c h c o u l d 
l e a d t o r e ' s t r i c t i v e l e g i s l a t i o n . A 
p o s s i b l e answer m i g h t be c o m p u l s o r y 
l e g i s l a t i o n s i m i l a r t o t h a t r e q u i r 
i n g s a f e t y g l a s s . Such c o m p u l s o r y 
l e g i s l a t i o n w o u l d s e r v e t o p r o t e c t 
t h e i n d u s t r y ' s , and t h e p u b l i c ' s 
i n v e s t m e n t i n p o l a r i z e d h e a d l i g h t i n g 
and w o u l d m i n i m i z e t he o p p o r t u n i t y 
f o r s u b s e q u e n t r e s t r i c t i v e l e g i s 
l a t i o n . I n a d d i t i o n t o c o m p u l s o r y 
l e g i s l a t i o n , we w o u l d a l s o need a 
c o n c e r t e d e d u c a t i o n a l e f f o r t d i 
r e c t e d t o w a r d o b t a i n i n g b e t t e r usage 
o f h e a d l i g h t i n g t h a n we have been 
a b l e t o e n j o y up t o t h i s t i m e . 

DESCRIPTION OF TESTS 

For t h e c o m p r e h e n s i v e s e r i e s o f 
t e s t s h e r e r e p o r t e d , t h e G e n e r a l 
M o t o r s C o r p o r a t i o n made a v a i l a b l e 
t o us t h e f a c i l i t i e s o f i t s p r o v i n g 
g r o u n d s . The t e s t r o a d w a y was a 
1 . 3 - m i . s t r e t c h o f s t r a i g h t , l e v e l 
c o n c r e t e . A t e s t c a r was s t a r t e d 
a t each e n d , one m i l e a p a r t . They 
t r a v e l l e d i n a d j a c e n t l a n e s a t a 
u n i f o r m speed o f 40 mph. M a n - s i z e d 
dummies i n d a r k c l o t h i n g were p l a c e d 
a b o u t 2 f t . i n s i d e t he edge o f t h e 
l a n e on t h e r i g h t - h a n d s i d e . De
t e r m i n a t i o n o f d i s t a n c e a t w h i c h 
t h e d r i v e r f i r s t became a w a r e o f 
t h e p r e s e n c e o f t h e o b s t a c l e was 
made f r o m b o t h c a r s and o f two dummy 
p o s i t i o n s f o r each r u n . The d e t e r 
m i n a t i o n s were re pea t e d w i t h dummies 
p l a c e d a t s u c c e s s i v e i n t e r v a l s ahead 
a n d b e h i n d t h e p a s s i n g p o i n t t o 
p e r m i t p l o t t i n g a c o n t i n u o u s s e e i n g -
d i s t a n c e c u r v e . S i x o b s e r v e r s were 
used and a minimum o f two o b s e r v a 
t i o n s w e r e made by e a c h o b s e r v e r 
f o r each dummy p o s i t i o n . The accom
p a n y i n g c h a r t s show i n e a c h ca se 
t h e r a n g e o f r e s u l t s f o r t h e s i x 
o b s e r v e r s . 

I s h o u l d emphasize the f a c t t h a t 
t h e s e d a t a were o b t a i n e d w i t h o b 
s e r v e r - d r i v e r s who were e x p e c t i n g 
t o see an o b s t a c l e , who knew t h a t 
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the r o a d ahead was s t r a i g h t and how 
t h e o n c o m i n g c a r w o u l d be d r i v e n , 
and who were t h e r e f o r e u n d o u b t e d l y 
p a y i n g somewhat more a t t e n t i o n t o 
t h e s e e i n g t a s k t h a n d r i v e r s p r o 
c e e d i n g n o r m a l l y i n t r a f f i c . T h e r e 
f o r e t h e s e e i n g d i s t a n c e s shown on 
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^ jĵ pft 2tOO TnOO fiOO 000 flOO 400 
OlSTMici enwiiN AppncMCMmo CARS 

m CTOmMO OISTANCG - 165 FSET 
OfCGLBRATtON - M.B Fl/SIC* 
PUJS 3/4 SEC. REACriOM TIMC 

C h a r t I . D r i v e r - V i s i b i l i t y 
D i s t a n c e s - P r o p e r Headlamp Usage 

t h e a c c o m p a n y i n g c h a r t s a r e h i g h e r 
t h a n w o u l d be e n c o u n t e r e d u n d e r 
m o r e n o r m a l d r i v i n g c o n d i t i o n s , 
w h i c h p o i n t s t o t he d e s i r a b i l i t y o f 
m a i n t a i n i n g v a l u e s o f s e e i n g d i s 
t a n c e w e l l above t h e l e g a l l y accep 
t e d s t o p p i n g d i s t a n c e s . No a t t e n 
t i o n f a c t o r was a p p l i e d t o t h e s e 
d a t a . 

To o b t a i n a c o m p a r i s o n o f s e e i n g 
d i s t a n c e s w i t h p o l a r i z e d head lamps 
and w i t h S e a l e d Beam headlamps d u r 
i n g t h e t r a n s i t i o n p e r i o d f o l l o w i n g 
an i n t r o d u c t i o n o f p o l a r i z e d h e a d -
l i g h t i n g , we i n v e s t i g a t e d a number 
o f d i f f e r e n t c o m b i n a t i o n s w h i c h 
w o u l d be e n c o u n t e r e d . The r e s p e c t 
i v e r e s u l t i n g v i s i b i l i t y d i s t a n c e s 
a r e c h a r t e d i n F i g u r e s 1 t h r o u g h 1 1 . 
They c o v e r b o t h p r o p e r and i m p r o p e r 
u s a g e o f e a c h o f t h e c o n d i t i o n s . 

T h e u p p e r b e a m s , p o l a r i z e d a n d 
S e a l e d Beam, w e r e a i m e d w i t h t h e 
c e n t e r o f t h e h i g h - i n t e n s i t y zone 
d i r e c t e d s t r a i g h t ahead and a t t h e 
l e v e l o f t h e lamp c e n t e r s f r o m t h e 
g r o u n d . 

P o l a r i z e d Headlamps Facing Same 
F i g u r e 1 on C h a r t I shows t h e s e e i n g 
c o n d i t i o n when a p o l a r i z e d ca r meets 
a n o t h e r p o l a r i z e d c a r . The band o f 
s e e i n g d i s t a n c e r e p r e s e n t s t h e 
s p r e a d be tween s i x o b s e r v e r s , a l l o f 
whom had 2 0 / 2 0 v i s u a l a c u i t y or c o r 
r e c t i o n t o 2 0 / 2 0 . S e e i n g d i s t a n c e s 
a re r e l a t i v e l y u n i f o r m and p r o v i d e a 
g o o d f a c t o r o f s a f e t y a b o v e t h e 
s t o p p i n g d i s t a n c e . 

Sealed Beam Headlamps Facing Same 
F i g u r e 2 i l l u s t r a t e s t h e s i t u a t i o n 
w i t h S e a l e d Beam lamps on b o t h c a r s , 
and p r o p e r l y u sed . Because o f g l a r e 
i n t e r f e r e n c e , t h e v i s i b i l i t y d i s 
t a n c e when the two c a r s a re 3000 f t . 
a p a r t i s 40 p e r c e n t l e s s t h a n t h e 
c l e a r r o a d v a l u e . T h i s c o n t i n u e s 
t o d r o p as t h e c a r s a p p r o a c h a n d 
when i t reaches the v a l u e f o r l o w e r 
beams, t h i s i s t h e opt imum t i m e f o r 
d e p r e s s i n g the beams. A t t h e moment 
o f p a s s i n g , t h e t w o d r i v e r s s h i f t 
t o t h e i r upper beams and t he s e e i n g 
d i s t a n c e r i s e s t o t h e c l e a r r o a d 
v a l u e . Most o f t he s e e i n g d i s t a n c e 
c u r v e i s w e l l above t h e s t o p p i n g 
d i s t a n c e l i n e . B u t p a r t d r o p s 
c l o s e - e v e n u n d e r t h i s c o n d i t i o n 
o f p r o p e r u s a g e , and w i t h d r i v e r s 
k n o w i n g l y engaged i n a t e s t . 

The l a r g e s p r e a d be tween o b s e r 
v e r s f o r t h a t p a r t o f t he c u r v e r e 
p r e s e n t e d by use o f t h e l o w e r beams, 
i s due t o t h e f a c t o f s i l h o u e t t e 
s e e i n g - t h e o u t l i n i n g o f t h e o b 
s t a c l e as a d a r k s i l h o u e t t e a g a i n s t 
t h e r o a d l i g h t e d by t h e a p p r o a c h i n g 
head l amps . However , t h i s i s n o t as 
c e r t a i n as d i r e c t s e e i n g , hence t h e 
5 r e a t e r s p r e a d b e t w e e n o b s e r v e r s 
f o r t h i s s e c t i o n o f t he c u r v e . 

P o l a r i z e d Headlamps Facing Sealed 
Beam Headlamps F i g u r e 3 shows t h e 
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c o n d i t i o n f o r a p o l a r i z e d c a r f a c i n g 
a S e a l e d Beam c a r , b o t h u s i n g t h e i r 
headlamps p r o p e r l y . F i g u r e 4 shows 
t h e r e v e r s e o f t h e s i t u a t i o n i n 
F i g u r e 3 - a S e a l e d Beam c a r f a c i n g 
a p o l a r i z e d c a r . You w i l l n o t e 
t h a t t h e se c u r v e s a r e s i m i l a r t o 
t h a t o f F i g u r e 2 . 
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C h a r t I I . V i s i b i l i t y D i s t a n c e s 
f o r a S e a l e d Beam D r i v e r 

I m p r o p e r Usage 

From t h e s e d a t a i t a p p e a r s t h a t 
w i t h p r o p e r u s a g e , t h e d r i v e r o f 
a p o l a r i z e d c a r on t h e ave rage w i l l 
be a b l e t o see s o m e w h a t f a r t h e r 
d u r i n g t h e t r a n s i t i o n p e r i o d - as 
c o m p a r e d w i t h p r e s e n t c o n d i t i o n s , 
and t h e d r i v e r o f t h e S e a l e d Beam 
c a r on t h e a v e r a g e , w i l l be a b o u t 
a s w e l l o f f as a t p r e s e n t . O f 
c o u r s e t h e s e d a t a do n o t i n d i c a t e 
r e l a t i v e a n n o y a n c e due t o g l a r e . 
U n d o u b t e d l y many d r i v e r s o f S e a l e d 
Beam w i l l be a n n o y e d more by t h e 
p o l a r i z e d upper beams and w i l l p r o 
b a b l y s i g n a l f o r d e p r e s s i n g a t a 
g r e a t e r d i s t a n c e . I n f a c t , t h i s 
has been i l l u s t r a t e d by a c t u a l d r i v 
i n g e x p e r i e n c e w i t h t e s t c a r s f i t t e d 
w i t h p o l a r i z e d l a m p s . 

C h a r t s I I and I I I , F i g u r e s 5 t o 
1 1 , i l l u s t r a t e t he s e e i n g d i s t a n c e s 
under i m p r o p e r usage o f b o t h S e a l e d 
Beam and p o l a r i z e d l a m p s . C h a r t I I 
c o v e r s t h e S e a l e d Beam c a r f a c i n g 
t h e p o l a r i z e d c a r ; C h a r t I I I c o v e r s 
t h e p o l a r i z e d ca r f a c i n g t he S e a l e d 
Beam c a r . T h e s e d a t a s h o u l d o f 
c o u r s e be c o m p a r e d w i t h i m p r o p e r 
u s a g e o f S e a l e d Beam u n i t s u n d e r 
p r e s e n t c o n d i t i o n s . C h a r t I I i n 
c l u d e s s u c h d a t a . C o n s i d e r i n g i m 
p r o p e r usage t h e d r i v e r o f t h e p o 
l a r i z e d c a r ( u n d e r t h i s t e s t s i t u a 
t i o n ) had somewhat b e t t e r a v e r a g e 
s e e i n g d i s t a n c e as c o m p a r e d w i t h 
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C h a r t I I I . V i s i b i l i t y D i s t a n c e s 
f o r a P o l a r o i d D r i v e r 

I m p r o p e r Usage 

p r e s e n t s i t u a t i o n s o f i m p r o p e r u s 
age; whereas the d r i v e r o f t h e S e a l e d 
Beam c a r f a c e d a s i t u a t i o n t h a t 
gave s e e i n g d i s t a n c e s v a r y i n g f r o m 
somewhat b e t t e r t o s l i g h t l y w o r s e 
t h a n t he p r e s e n t s i t u a t i o n . 

However , t h e r e i s s t i l l a n o t h e r 
c o m p a r i s o n t h a t s h o u l d be made. We 
a r e now i n a t r a n s i t i o n p e r i o d -
f r o m p r e - S e a l e d Beam h e a d l i g h t s t o 
S e a l e d Beam h e a d l i g h t s . Because o f 
t h e s e r i o u s d e p r e c i a t i o n common t o 
p r e - 1 9 4 0 h e a d l a m p s , t h e s e d r i v e r s , 
s t i l l n u m b e r i n g a p p r o x i m a t e l y 1/3 
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o f t h e t o t a l , h a v e much s h o r t e r 
s e e i n g d i s t a n c e s t h a n t h o s e i n d i 
c a t e d by t he d a t a d i s c u s s e d so f a r . 

Pre-Sealed Bean Headlamps Facing 
Sealed Bean F i g u r e s 12 , 13 , and 14 
i l l u s t r a t e t he s i t u a t i o n f o r a p r e -
S e a l e d Beam c a r f a c i n g t h e S e a l e d 
Beam c a r , c o n s i d e r i n g b o t h p r o p e r 
and i m p r o p e r u s a g e . The head lamps 
o n t h i s c a r a r e assumed t o be d e 
p r e c i a t e d -to a p o i n t where t h e maxi
mum o u t p u t h a s b e e n r e d u c e d t o 
5000 b^^n cand l«poweT f r o m the p a i r . 
Many on t h e r o a d a r e t h i s p o o r , e s 
p e c i a l l y a f t e r c o n s i d e r i n g the f a c -

600 

•m 1 na o n iitm suEB a \ o n -
900 ])M0 2I0> fBCO MX) OOO 800 400 

600 1 
20O 

Ml I t U CIMO • a 
i 2 0 o a o o ] i « o a B c o o a D o n ) « i o 

600 

400 

s i » a o o 2 w o z x ) O K 0 o i 3 o o e a ) « » o 
osamx inwca APi>iio»aiiio cms OISDUCI BEYOND 

uEnnoioiiT 

• STOPPIKO OlSTAMCt -165 FT 
OECtLERATION -145 n/SBZf 
PIUS JlrtSK. REACTION TIME 

C h a r t I V . V i s i b i l i t y D i s t a n c e s 
f o r a P r e - S e a l e d Beam D r i v e r 

5000 Beam Candlepower 

t o r o f m i s a i m . T h i s d r i v e r has 
l e s s s e e i n g d i s t a n c e t h a n t he d r i v e r 
o f a S e a l e d Beam c a r f a c i n g p o l a r 
i z e d h e a d l a m p s , c o n s i d e r i n g e i t h e r 
p r o p e r o r i m p r o p e r usage . Assuming 
t h a t t h e r e w i l l be f e w , i f a n y , 
p r e - S e a l e d Beam c a r s on t he r o a d a t 
t h e t i m e o f i n t r o d u c t i o n o f p o l a r 
i z e d l i g h t i n g , a g e n e r a l c o n c l u s i o n 
may be made t h a t t h e range o f s e e i n g 
d i s t a n c e s e n c o u n t e r e d d u r i n g t h e 
p e r i o d o f t r a n s i t i o n t o p o l a r i z e d 
h e a d l i g h t i n g w o u l d be no g r e a t e r 
t h a n t h e r a n g e o f s e e i n g d i s t a n c e s 

e n c o u n t e r e d d u r i n g t h e t r a n s i t i o n 
t o S e a l e d Beam h e a d l i g h t i n g . And 
t h e d r i v e r o f t h e p o l a r i z e d c a r 
w o u l d e n j o y somewhat h i g h e r s e e i n g 
d i s t a n c e , e v e n d u r i n g t h e e a r l y 
s t a g e s o f the t r a n s i t i o n p e r i o d . 

Auxiliary Polarized System I f i t 
w e r e f o u n d f e a s i b l e t o p r o v i d e a 
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C h a r t V . V i s i b i l i t y D i s t a n c e s 
f o r D r i v e r s w i t h F u l l P o l a r o i d 
and A u x i l i a r y P o l a r o i d Systems 

s u i t a b l e a u x i l i a r y p o l a r i z e d sys t em 
f o r o l d c a r s , t h e c o n d i t i o n s i n t h e 
t r a n s i t i o n p e r i o d s h o u l d be a l l e v i 
a t e d . F i g u r e s 15 and 16 , C h a r t V, 
i l l u s t r a t e t he s i t u a t i o n w i t h a s y s 
tem s u g g e s t e d by t h e P o l a r o i d C o r 
p o r a t i o n c o n s i s t i n g o f one 7 0 - w a t t 
p o l a r i z e d u n i t added t o t h e S e a l e d 
Beam s y s t e m . The s u g g e s t e d use i s 
S e a l e d Beam u p p e r f o r c l e a r r o a d 
d r i v i n g . Sea l ed Beam l o w e r f o r d r i v 
i n g i n t h e c i t y and when s i g n a l l e d 
o n t h e o p e n r o a d , a n d one l o w e r 
beam u n i t p l u s t h e p o l a r i z e d a u x i l i 
a r y when m e e t i n g p o l a r i z e d h e a d 
l a m p s . The s w i t c h i n g c o u l d be e f 
f e c t e d i n c o m b i n a t i o n w i t h r a i s i n g 
and l o w e r i n g t he p o l a r i z e d v i s o r . 

The p o l a r i z e d p a r t o f t h e sy s t em 
i s s u p p l e m e n t a r y t o t h e r e g u l a r 
S e a l e d Beam h e a d l i g h t i n g , and i s 
i n t e n d e d f a r use o n l y when m e e t i n g 
o t h e r p o l a r i z e d c a r s . T h i s makes 
i t f e a s i b l e t o s a c r i f i c e s p r e a d t o 
t h e s i d e s f r o m t h e p o l a r i z e d u n i t . 
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hence g a i n s u f f i c i e n t l y h i g h beam 
c a n d l e p o w e r f o r s e e i n g d i s t a n c e s 
t h a t a r e s u p e r i o r t o t h e p r e s e n t 
s i t u a t i o n . T h i s s y s t e m c o u l d be 
h a n d l e d w i t h p r e s e n t g e n e r a t o r 
c a p a c i t y . 

I b e l i e v e we a l l a g r e e t h a t t he 
m o s t s e r i o u s p r o b l e m i n c o n n e c 
t i o n w i t h a d e c i s i o n o f t h e use o f 
p o l a r i z e d h e a d l i g h t i n g i s t h a t o f 

t h e 3 4 , 0 0 0 , 0 0 0 v e h i c l e s now on t h e 
r o a d s . . I f t h e l e g a l a u t h o r i t i e s 
w i s h t o p e r m i t t h e use o f a s t a n 
d a r d , low c o s t a u x i l i a r y sys tem f o r 
v o l u n t a r y i n s t a l l a t i o n by p r e s e n t 
o w n e r s , some p e r c e n t a g e o f p r e s e n t 
c a r s , t r u c k s , and busses w o u l d be 
e q u i p p e d , t h u s i n c r e a s i n g t h e i n 
c i d e n c e o f p o l a r i z e d m e e t i n g s . 
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the National Academy of Sciences. 
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HIGHWAY RESEARCH BOARD 

The Highway Research Board is organized under the auspices of the Division of 

Engineering and Industrial Research of the National Research Council. Its purpose 

is to provide a national clearing house for highway research activities and information. 

The membership consists of 36 technical, educational, industrial, and governmental 

organizations of national scope. Associates of the Board are firms, corporations, and 

individuals who are interested in highway research and who desire to further its work. 

The Board provides a forum for the discussion and publication of the results obtained 

by individual research workers; organizes committees of experts to plan and suggest 

research work and to study and correlate the results; publishes and otherwise disseminates 

information; provides a research information service; and carries on fact finding 

investigations. With the cooperation of the highway departments of the states and 

Territories and the Public Roads Administration, the Highway Research Board conducts 

a Highway Research Correlation Service, to aid the many highway research agencies to 

correlate their work through personal visits, conferences, committee work, and dissemi

nation of pertinent information. 


	THE POLARIZED HEADLIGHT SYSTEM DR EDWIN H LAND
	THE CLASSIC PROBLEM OF HEADLIGHTING
	BEAN CONTROL CANNOT BE FINAL SOLUTION
	THE POLAROID VIEWER HEADLIGHT SYSTEM
	COMPARISONS OF POLAROID SYSTEM WITH PRESENT SYSTEM
	POLAROID SYSTEM PROVIDES EXCELLENT ILLUSINATION
	POLAROID SYSTEM HAS NO BLIND DRIVING ZONE
	THE PEDESTRIAN IS SAFER WITH POLAROID SYSTEM
	POLAROID SYSTEM PROVIDES GREATER VISABALITY
	POLAROID SYSTEM IS PRACTICABLE
	PROPER USE OF POLAROID SYSTEM IN TRANSATION PERIOD IS EASY TO LEARN
	DURING TRANSITION MISUSE OF POLAROID HEAD LIGHTS NO MORE HAZARDOUS THAN NIRUSE OF SEATED BEANS NOW
	LENGTH OF TRANSITION STAGE
	COST NOT OUT OF LINE
	SUMMARY OF SOME OF THE ADVANTAGES OF THE POLAROID SYSTEM
	APPENDICES
	AN EARLY HISTORY OF THE POLAROID HEADLIGHT SYSTEM
	TRANSITION CAN BE SHORT
	THE AUTOMOBILE INDUSTRY SURVEY OF POLARIZED HEADLIGHTING J H HUNT
	THE EQUIPMENT
	THE SYSTEM IN USE
	CONDITIONS OF INTRODUCTION
	NEW LAWS REQUIRED
	CONDITIONS INFLUENCING ENGINEERING LIAISON COMMITTEE DECISION
	RECOMMENDATIONS
	THE GENERAL ELECTRIC CO TESTS ON POLARIZED HEADLIGHTING VAL J ROPER
	GENERAL DISCUSSION
	DESCRIPTION OF TESTS
	POLARIZED HEADLAMPE FACING SAME
	SEALED BEAN HEADLAMPS FACING SAME
	PRE SEALED BEAN HEADLAMPS FACING SEALED BEAN
	AUXILIARY POLARIZED SYSTEM



