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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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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 
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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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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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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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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 

-TTiv, j ^ ; ^ ^ l i T i ^ i d i i ^ 

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 . 




