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Reflective  road  markers. 
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A  road  marker  for  embedding  in  a  road  surface  (23)  has  a 
displaceable  reflector  unit  (11)  resiliently  carried  in  a  cup-sha- 
ped  casing  (10)  on  a  spherical  rubber  spring  (12).  The  reflector 
unit  (11)  carries  uppermost  a  pair  of  oppositely-facing  reflecti- 
ve  elements  (14)  disposed  back-to-back  and  inclined  at  low 
angles  to  the  horizontal.  The  reflective  elements  (14),  in  the  up- 
per  biassed  position  of  the  reflector  unit  (11),  protrude  above 
the  upper  rim  (17)  of  the  casing  (10).  A  pair  of  guard  shoulders 
(45)  disposed  on  the  reflector  unit  (11)  flank  the  pair  of  reflecti- 
ve  elements  (14),  and  protrude  above  adjacent  parts  of  those 
elements  (14),  so  that  when  a  vehicle  tyre  rolls  over  the  mar- 
ker,  depression  of  the  shoulders  (45)  by  the  tyre  displaces  the 
reflective  elements  (14)  away  from  the  tyre  and  thereby  redu- 
ces  the  extent  or  degree  of  physical  contact  of  the  tyre  with  the 
exposed  surfaces  of  the  reflective  elements  (14).  The  shoul- 
ders  (45)  preferably  incorporate  metal  reinforcement  members 
to  protect  the  shoulders  (45)  against  non-rolling  objects  which 
slide  over  the  marker,  and  the  reflector  unit  (11)  has  apertures 
through  which  jets  of  air/water  are  expelled  from  the  casing 
(10)  when  the  reflector  unit  (11)  is  depressed  by  a  tyre. 



T h i s   i n v e n t i o n   r e l a t e s   to  r e f l e c t i v e   r o a d   m a r k e r s ,  

of  t h e   k i n d   c o m p r i s i n g   an  o u t e r   c a s i n g   e m b e d d e d ,   or  to  b e  

e m b e d d e d ,   in  t h e   s u r f a c e   of  a  r o a d w a y ,   a  r e f l e c t o r   u n i t ,  

and  r e s i l i e n t   m o u n t i n g   means   m o u n t i n g   t h e   r e f l e c t o r   u n i t  

in  t h e   o u t e r   c a s i n g ,   t h e   r e f l e c t o r   u n i t   h a v i n g   a n  

u p s t a n d i n g   or  p r o t r u d i n g   p o r t i o n   f u r n i s h e d   w i t h   at   l e a s t  

one  r e f l e c t i v e   s u r f a c e ,   n o r m a l l y   l y i n g   a b o v e   t he   r o a d  

s u r f a c e ,   and  t h e   r e f l e c t o r   u n i t   b e i n g   m o v a b l e   up  and  d o w n  

in  t h e   c a s i n g   so  t h a t   a  v e h i c l e   t y r e   p a s s i n g   o v e r   t h e  

m a r k e r   can  d e p r e s s   t h e   r e f l e c t o r   u n i t   a g a i n s t   t h e  

r e s i l i e n t   m o u n t i n g   m e a n s .   Such  a  r o a d   m a r k e r   w i l l   b e  

c a l l e d   in   t h i s   d e s c r i p t i o n   "a  r o a d   m a r k e r   of  t he   k i n d  

h e r e i n b e f o r e   s p e c i f i e d " .  

In  t h e   U n i t e d   K ingdom  P a t e n t   S p e c i f i c a t i o n  

No.  1 5 0 7 3 8 5 ,   in   t h e   name  of  M e n d e l   King  and  Ray  L i m i t e d ,  

t h e r e   has   b e e n   d e s c r i b e d   and  c l a i m e d   s u c h   a  r o a d   m a r k e r  

in  a  f o rm  d e s i g n e d   to  be  c h e a p l y   p r o d u c e d   and  i n s t a l l e d ,  

and  to   be  r o b u s t   and  l o n g   l a s t i n g   in   u s e .   The  m a r k e r  

d e s c r i b e d   in   t h a t   s p e c i f i c a t i o n   has   a  c y l i n d r i c a l   o u t e r  

c a s i n g   e m b e d d e d   in   t h e   r o a d   s u r f a c e ,   and  t he   r e s i l i e n t  

m o u n t i n g   means   c o n s i s t s   of  a  s y n t h e t i c   r u b b e r   b a l l .   T h e  



r e f l e c t o r   u n i t   c o m p r i s e s   a  r e f l e c t o r   c a s i n g   made  o f  

t r a n s l u c e n t   m a t e r i a l .   The  r e f l e c t o r   c a s i n g   i s   h e r m e t i c a l l y  

s e a l e d   and  e n c l o s e s   w i t h i n   i t   one  or  more  r e f l e c t o r  

e l e m e n t s ,   e a c h   of  w h i c h   has   a  s u r f a c e   a r r a n g e d   a g a i n s t   o r  

i n t e g r a l   w i t h   an  i n n e r   f a c e   of  t h e   r e f l e c t o r   c a s i n g .   As 

d e s c r i b e d   in   t h e   a f o r e m e n t i o n e d   s p e c i f i c a t i o n ,   t h e  

r e f l e c t o r   e l e m e n t s   a r e   a r r a n g e d   v e r t i c a l l y ,   so  t h a t   t h e  

u p s t a n d i n g   p o r t i o n   of   t h e   r e f l e c t o r   u n i t   i s   l i k e   a  

t o m b s t o n e .   The  " t o m b s t o n e "   i s   c l e a n e d   by  means   of  a  

t h i n   web  of  m a t e r i a l   i n t e g r a l   w i t h   t h e   o u t e r   c a s i n g ,   w h i c h  

w i p e s   t h e   o u t e r   v e r t i c a l   s u r f a c e s   of  t h e   u p s t a n d i n g   p o r t i o n  

of  t h e   r e f l e c t o r   u n i t   as  t h e   l a t t e r   i s   d e p r e s s e d   by  a  

v e h i c l e   t y r e ,   and  a g a i n   as  i t   r i s e s   u n d e r   t h e   i n f l u e n c e   o f  

t h e   s y n t h e t i c   r u b b e r   b a l l   when  t h e   t y r e   has   p a s s e d   o n .  

An  i m p o r t a n t   r e q u i r e m e n t   f o r   a n y t h i n g   f i x e d   in   a  

r o a d   s u r f a c e   i s   t h a t   i t   s h a l l   be  c a p a b l e   of  w i t h s t a n d i n g  

s e v e r e   i m p a c t   f o r c e s   when  r u n   o v e r   by  h e a v y   v e h i c l e s .   I n  

t h e   c a s e   of  a  r e f l e c t i v e   r o a d   m a r k e r   h a v i n g   i t s   r e f l e c t i v e  

p o r t i o n   s t a n d i n g   p r o u d   of  t h e   r o a d   s u r f a c e ,   t h i s   u p s t a n d i n g  

p o r t i o n   mus t   of  c o u r s e   i t s e l f   be  m e c h a n i c a l l y   s t r o n g .  

S i n c e ,   h o w e v e r ,   i t   i s   n o t   u s u a l l y   n e c e s s a r y   f o r   t h e   f u l l  

w e i g h t   t r a n s m i t t e d   to  t h e   r o a d   s u r f a c e   by  a  v e h i c l e   w h e e l  

to  be  a p p l i e d   to  t h e   r e f l e c t o r   u n i t   of  t h e   m a r k e r   in   o r d e r  

to  d e p r e s s   t h e   l a t t e r ,   i t   has   s o m e t i m e s   b e e n   t h e   p r a c t i c e  

to  p r o v i d e   f i x e d ,   u p s t a n d i n g   g u a r d   s h o u l d e r s   a t   e i t h e r  

s i d e   of  t h e   m a r k e r ,   to  t a k e   some  of  t h e   l o a d   i m p o s e d   by  a  

v e h i c l e   on  t h e   m a r k e r .   The  a f o r e m e n t i o n e d   P a t e n t  



S p e c i f i c a t i o n   No.  1 5 0 7 3 8 5   d e s c r i b e s   s u c h   s h o u l d e r s ,  

o p t i o n a l l y   p r o v i d e d   and  f o r m e d   as  p a r t   of  t h e   f i x e d   o u t e r  

c a s i n g   of  t h e   r o a d   m a r k e r .  

W h i l s t ,   f o r   t he   r e a s o n   g i v e n   a b o v e ,   t he   p r o v i s i o n  

of  g u a r d   s h o u l d e r s   is   d e s i r a b l e ,   i t   is   to  be  r e m e m b e r e d  

t h a t   t h e r e   may  be  a n y  o n e   or  more  of  t h r e e   r e a s o n s   why  t h e  

r e f l e c t o r   u n i t   of  a  r o a d   m a r k e r   is   made  d e p r e s s i b l e   in   t h e  

f i r s t   p l a c e .   The  f i r s t   r e a s o n   i s   t h a t ,   in   c e r t a i n   t y p e s  

of  m a r k e r ,   c l e a n i n g   of  t he   e x p o s e d   l i g h t - r e c e i v i n g   o r  

l i g h t - t r a n s m i t t i n g   s u r f a c e s   of  t h e   r e f l e c t o r   is   e f f e c t e d  

by  w i p i n g   t h o s e   s u r f a c e s ,   and  t h i s   d e p e n d s   in   mos t   c a s e s  

on  t h e   s u r f a c e s   b e i n g   d e p r e s s e d   p a s t   a  s u i t a b l e   w i p i n g  

e l e m e n t .   An  e x a m p l e   i s   t h e   m a r k e r   d e s c r i b e d   in  t h e   s a i d  

P a t e n t   S p e c i f i c a t i o n   No.  1 5 0 7 3 8 5 .   The  s e c o n d   r e a s o n   f o r  

m a k i n g   t h e   r e f l e c t o r   u n i t   d e p r e s s i b l e   i s   to  l e s s e n   t h e  

l i k e l i h o o d   of  damage   to  t h e   m a r k e r   i t s e l f   by  t h e   v e h i c l e s  

p a s s i n g   o v e r   i t .   The  t h i r d   r e a s o n   i s   t h a t ,   s i n c e   a n y t h i n g  

p r o t r u d i n g   a b o v e   t h e   r o a d   s u r f a c e   w i l l   to  some  e x t e n t  

u p s e t   t h e   s m o o t h   p a s s a g e   of  a  v e h i c l e   by  c r e a t i n g   a  b u m p y  

r i d e ,   i t   i s   d e s i r a b l e   to  r e d u c e   t h i s   u n p l e a s a n t   e f f e c t   b y  

a l l o w i n g   t h e   p r o t r u d i n g   o b j e c t   to  s i n k   t e m p o r a r i l y   as  t h e  

v e h i c l e   p a s s e s   o v e r   i t .  

F i x e d   g u a r d   s h o u l d e r s   h e l p   to  e n h a n c e   t h e   l e s s e n i n g  

of  damage   to  t h e   r o a d   m a r k e r .   They  a r e ,   h o w e v e r ,  

t h e m s e l v e s   h i g h l y   s u s c e p t i b l e   to  damage   and  mus t   t h e r e f o r e  

be  made  p a r t i c u l a r l y   r o b u s t .   F u r t h e r m o r e ,   b e i n g   f i x e d ,  

t h e y   r e m o v e   much  of  t he   a d v a n t a g e   of  a  r e d u c t i o n   in  s m o o t h  



r i d i n g   w h i c h   w o u l d   o t h e r w i s e   be  a f f o r d e d   by  t h e   f a c t   t h a t  

t h e   r e f l e c t o r   u n i t   i s   d e p r e s s i b l e .  

In  a  r o a d   m a r k e r   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n  

in  one  a s p e c t ,   t h e   r e f l e c t o r   u n i t   i n c l u d e s   a  p a i r   of  g u a r d  

s h o u l d e r s   f l a n k i n g   t h e   r e f l e c t i v e   s u r f a c e   or  s u r f a c e s   a n d  

f o r m i n g   p a r t   of  t h e   s a i d   u p s t a n d i n g   p o r t i o n ;   t h u s   when  a  

v e h i c l e   t y r e   p a s s e s   o v e r   t h e   m a r k e r ,   t h e   s h o u l d e r s   a r e  

d e p r e s s e d   a l s o .   The  g u a r d   s h o u l d e r s   p r e f e r a b l y   e x t e n d   t o  

a  h e i g h t   a t   l e a s t   as  g r e a t   as  t h a t   of  t h e   r e f l e c t i v e  

s u r f a c e s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t ,   w h e r e a s   in   a  r o a d  

m a r k e r   as  d e s c r i b e d   i n  t h e   s a i d   p a t e n t   s p e c i f i c a t i o n  

w i t h o u t   f i x e d   g u a r d   s h o u l d e r s ,   a  v e h i c l e   t y r e   can  d e p r e s s  

b e l o w   t h e   r o a d   s u r f a c e   t he   o n l y   p a r t   of  t h e   m a r k e r   ( n a m e l y  

t h e   " t o m b s t o n e " )   n o r m a l l y   s t a n d i n g   p r o u d   of  t h e   r o a d  

s u r f a c e ,   t h i s   i s   no t   t h e   c a s e   in   t h e   v e r s i o n s   of  t h a t  

m a r k e r   w h i c h   do  have   f i x e d   s h o u l d e r s .   The  p r o v i s i o n   o f  

g u a r d   s h o u l d e r s   on  t h e   d e p r e s s i b l e   r e f l e c t o r   u n i t   ( i n s t e a d  

of  on  t h e   f i x e d   o u t e r   c a s i n g )   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n ,   a l l o w s   a l l   p a r t s   of  t h e   m a r k e r   n o r m a l l y   s t a n d i n g  

p r o u d   of  t h e   r o a d   to  be  d e p r e s s e d   b e l o w   or  s u b s t a n t i a l l y  

f l u s h   w i t h   t h e   r o a d   s u r f a c e .  

The  r o a d   m a r k e r   of  t h i s   i n v e n t i o n   may  be  made  i n  

any  s u i t a b l e   m a t e r i a l ,   bu t   can  c o n v e n i e n t l y   be  made  in   t h e  

fo rm  of  an  a s s e m b l y   of  i n j e c t i o n - m o u l d e d   p l a s t i c s  

c o m p o n e n t s .   The  r e f l e c t o r   u n i t   o f   s u c h   a  m a r k e r   has   a  

body  c o n s i s t i n g   of  a  m o u l d i n g   w h i c h   may  i n c l u d e   t h e   g u a r d  



s h o u l d e r s   i n t e g r a l l y   t h e r e w i t h .   The  g u a r d   s h o u l d e r s   a r e  

p r e f e r a b l y   p r o v i d e d   w i t h   s u i t a b l e   m e t a l   r e i n f o r c e m e n t ,  

s u c h   as  a  s t a i n l e s s   s t e e l   b a r   e x t e n d i n g   a l o n g   and  o v e r   t h e  

c r e s t   of  e a c h   s h o u l d e r .   Such  r e i n f o r c e m e n t   may  b e  

p a r t i c u l a r l y   d e s i r a b l e   i f   n o n - r o l l i n g   c o m p o n e n t s   o f  

v e h i c l e s ,   s u c h   as  s n o w - p l o u g h   b l a d e s ,   a r e   l i k e l y   to   b e  

m o v i n g   a l o n g   c l o s e   to  t h e   s u r f a c e   of  a  r o a d   in  w h i c h   t h e  

m a r k e r s   a r e   i n s t a l l e d .  

In  a n o t h e r   of  i t s   a s p e c t s   t h e   p r e s e n t   i n v e n t i o n  

p r o v i d e s   a  r o a d   m a r k e r   of  t h e   k i n d   h e r e i n b e f o r e   s p e c i f i e d ,  

in  w h i c h   t h e   e x p o s e d   l i g h t - r e c e i v i n g   or  l i g h t - t r a n s m i t t i n g  

s u r f a c e   or  s u r f a c e s   a r e   i n c l i n e d   a t   a  low  a n g l e   to  t h e  

h o r i z o n t a l .   P r e f e r a b l y ,   t h e   m o u n t i n g   means   of  s u c h   a  

r o a d   m a r k e r   is   of  t h e   k i n d   c o n s i s t i n g   of  a  b a l l   o f  

s y n t h e t i c   r u b b e r   or  o t h e r   s u i t a b l e   r e s i l i e n t   m a t e r i a l ,  

t h e   r e f l e c t o r   u n i t   r e s t i n g   on  t h e   b a l l .   The  u p s t a n d i n g  

p o r t i o n   of  t h e   r e f l e c t o r   u n i t   i s   p r e f e r a b l y   made  so  t h a t  

t h e   s a i d   s u r f a c e s   d e f i n e   a  p a i r   of  o p p o s e d   r a m p s ,   s l o p i n g  

at   b o t h   f r o n t   and  b a c k   in  t h e   d i r e c t i o n   of  t r a v e l   of  a  

v e h i c l e   o v e r   t h e   m a r k e r ,   t he   h o r i z o n t a l   l e n g t h   of  e a c h  

ramp  b e i n g   s u b s t a n t i a l l y   g r e a t e r   t h a n   t h a t   of  t h e   e x p o s e d  

u p p e r   s u r f a c e ,   i f   any ,   j o i n i n g   t h e   r amps   at   t h e   p e a k   of  t h e  

u p s t a n d i n g   p o r t i o n .   T h i s   a r r a n g e m e n t   e n a b l e s   a  v e h i c l e  

t y r e   to  r i s e   g r a d u a l l y   o v e r   t h e   m o v a b l e   r e f l e c t o r   u n i t  

r a t h e r   t h a n   i m p o s i n g   a  s u d d e n   i m p a c t   on  t he   u p s t a n d i n g  

p o r t i o n   as  i s   t h e   c a s e   w i t h   t h e   " t o m b s t o n e "   t y p e   o f  

m a r k e r .   I t   w i l l   be  s e e n   t h a t   t h e   r e f l e c t o r   u n i t   h a v i n g  



s l o p i n g   r e f l e c t o r   s u r f a c e s   i s   d e p r e s s e d   by  a  v e h i c l e   t y r e  

w i t h   i n i t i a l l y   s m a l l   and  t e m p o r a r i l y   i n c r e a s i n g   v e l o c i t y ,  

w h i c h   i s   b e t t e r   b o t h   f o r   t h e   v e h i c l e   and  f o r   t h e   r o a d  

m a r k e r   in   t e r m s   of  t h e   m a g n i t u d e   of  t h e   f o r c e s   a p p l i e d .  

In  a d d i t i o n ,   a  g e n t l y - s l o p i n g ,   r a m p - l i k e   p o r t i o n  

of  a  d e p r e s s i b l e   r e f l e c t o r   u n i t   p r e s e n t s   a  c o n s i d e r a b l y  

r e d u c e d   h a z a r d   to  l i g h t   v e h i c l e s ,   p a r t i c u l a r l y   b i c y c l e s  

and  m o t o r   c y c l e s ,   and  a l s o   to   p e d e s t r i a n s   and  h o r s e s ,   a s  

c o m p a r e d   w i t h   a  r e f l e c t o r   u n i t   h a v i n g   v e r t i c a l   e x p o s e d  

s u r f a c e s   f a c i n g   t h e   o n c o m i n g   t r a f f i c .  

Where  t h e   e x p o s e d   l i g h t - r e c e i v i n g   and  l i g h t -  

t r a n s m i t t i n g   s u r f a c e s   of  t h e   r e f l e c t o r   a r e   i n c l i n e d   t o  

t h e   h o r i z o n t a l ,   t h e y   w i l l   be  c o n t a c t e d   by  v e h i c l e   t y r e s .  

They  a r e   a l s o   w e l l   e x p o s e d   to  r a i n ,   and  w i l l   be  w a s h e d   b y  

t h e   r a i n ;   bu t   in   dry   w e a t h e r ,   or  a t   o t h e r   t i m e s  w h e n  

t h e r e   i s   no t   h e a v y   r a i n   (o r   e v e n   when  t h e r e   i s )   i t   i s  

n e c e s s a r y   to  p r o v i d e   f o r   c l e a n i n g   of  t h e s e   s u r f a c e s ,   s i n c e  

t h e y   a r e   e x p o s e d   to  mud,  o i l   and  o t h e r   d i r t ,   some  of  w h i c h  

i s   of  a  p a r t i c u l a r l y   t e n a c i o u s   n a t u r e .  

I t   i s   known  to  c l e a n   s l o p i n g   s u r f a c e s   of  n o n -  

d e p r e s s i b l e   r e f l e c t o r s   of  r o a d   m a r k e r s   by  means   of  w i p i n g  

c o n t a c t   w i t h   t h e   v e h i c l e   t y r e .   The  p r e s e n t   i n v e n t i o n  

p r o v i d e s ,   as  a  f u r t h e r   f e a t u r e   of  t h e   i n v e n t i o n ,   a  r o a d  

m a r k e r   of  t h e   k i n d   h e r e i n b e f o r e   s p e c i f i e d   in   w h i c h   t h e  

e x p o s e d   l i g h t - r e c e i v i n g   and  l i g h t - t r a n s m i t t i n g   s u r f a c e s  

a r e   i n c l i n e d   to   t h e   h o r i z o n t a l ,   t h e   d e p r e s s i b l e   r e f l e c t o r  

u n i t   h a v i n g   in   a  g e n e r a l l y - u p w a r d l y   f a c i n g  s u r f a c e   t h e r e o f  



at   l e a s t   one  a p e r t u r e   c o m m u n i c a t i n g   w i t h   t h e   i n t e r i o r   o f  

t he   o u t e r   c a s i n g .   The  r e f l e c t o r   u n i t   is   a  c l o s e   s l i d i n g  

f i t   in  t h e   o u t e r   c a s i n g ,   t h e   i n s i d e   of  w h i c h   i s   i n  

c o m m u n i c a t i o n   w i t h   t h e   a t m o s p h e r e   t h r o u g h   o n l y   t h e   a p e r t u r e  

(o r   a p e r t u r e s )   in  t h e   r e f l e c t o r   u n i t ,   so  t h a t   when  t h e  

r e f l e c t o r   u n i t   is   d e p r e s s e d ,   f l u i d ,   c o n s i s t i n g   of  a i r  

a n d / o r   w a t e r ,   c o n t a i n e d   in   t h e   o u t e r   c a s i n g   w i l l   be  e j e c t e d  

to  a t m o s p h e r e   u n d e r   p r e s s u r e .   The  or  e a c h   a p e r t u r e   is   s o  

a r r a n g e d   t h a t   t h i s   f l u i d   can  be  d i r e c t e d   on  to  t h e   e x p o s e d  

l i g h t - r e c e i v i n g   and  l i g h t - t r a n s m i t t i n g   s u r f a c e s ,   so  as  t o  

a s s i s t   t h e   c l e a n i n g   a c t i o n   of  t h e   t y r e   w i p i n g   o v e r   t h e s e  

s u r f a c e s .   The  a p e r t u r e s   may  t y p i c a l l y   be  d i r e c t e d   s t r a i g h t  

u p w a r d s   and  l o c a t e d   i m m e d i a t e l y   a d j a c e n t   to  t h e   l o w e r   e d g e s  

of  t h e   i n c l i n e d   s u r f a c e s   of  t he   r amps   d e s c r i b e d   a b o v e ,   s o  

t h a t   t h e y   e j e c t   j e t s   of  a i r   and  w a t e r   w h i c h   i m p i n g e   on  t h e  

t y r e   and  s p l a s h   o f f   i t ,   p a r t l y   on  to  t h e   a d j a c e n t   i n c l i n e d  

s u r f a c e .   In  t h e   c a s e   of  t he   s u r f a c e   w h i c h   s l o p e s  

d o w n w a r d l y   in   t h e   d i r e c t i o n   of  t r a v e l   of  t h e   v e h i c l e ,   t h e  

r o l l i n g   t y r e   w i l l   t e n d   to  c a r r y   t h i s   w a t e r   on  to  t h a t  

s u r f a c e .  

In  a  f u r t h e r   a s p e c t ,   t he   i n v e n t i o n   p r o v i d e s   a  r o a d  

s t u d   of  t h e   k i n d   h e r e i n b e f o r e   s p e c i f i e d   w h e r e i n   t h e   o r  

e a c h   r e f l e c t i v e   s u r f a c e   i s   f o r m e d   on  one  s i d e   of  a  

r e f l e c t o r   e l e m e n t   whose   o p p o s i t e   s i d e   i s   e x p o s e d   t o  

a t m o s p h e r e ,   t he   r e f l e c t o r   u n i t  c o m p r i s i n g   a  body  m e m b e r  

and  one  or  more  of  t h e s e   r e f l e c t o r   e l e m e n t s   s e a l e d   d i r e c t l y  

or  i n d i r e c t l y   on  t h e   e x t e r i o r   of  t h e   body  m e m b e r ,   so  t h a t  



t he   or  e a c h   r e f l e c t i v e   s u r f a c e   i s   no t   e x p o s e d   to  t h e  

a t m o s p h e r e ,   t h e   r e s i l i e n t   m o u n t i n g   means   c o n s i s t i n g   o f  

a  b a l l   of  s y n t h e t i c   r u b b e r   or  o t h e r   s u i t a b l e   r e s i l i e n t  

m a t e r i a l ,   and  t h e   r e f l e c t o r   u n i t   b e i n g   s u p p o r t e d   on  t h e  

b a l l .   By  c o n t r a s t   w i t h   t h e   a r r a n g e m e n t   d e s c r i b e d   a n d  

i l l u s t r a t e d   in   t h e   s a i d   P a t e n t   S p e c i f i c a t i o n   No.  1 5 0 7 3 8 5 ,  

in   w h i c h   t h e   body  member   e n v e l o p s   t h e   r e f l e c t o r   e l e m e n t s  

and  t h e r e f o r e   h a s   i t s e l f   to   be  made  of  t r a n s l u c e n t  

m a t e r i a l ,   t h e   r e f l e c t o r   u n i t   body  member  in  a  r o a d   s t u d  

a c c o r d i n g   to  t h i s   a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n   can   b e  

of  any  m a t e r i a l   c h o s e n   f o r   i t s   i m p a c t   r e s i s t a n c e   a n d / o r  

o t h e r   p r o p e r t i e s ,   and  t h i s   c h o i c e   need   no t   be  l i m i t e d   b y  

any  n e e d   f o r   t r a n s l u c e n c y .  

The  r e f l e c t i v e   s u r f a c e s   of  r o a d   m a r k e r s   m a d e  

a c c o r d i n g   to  t h i s   i n v e n t i o n   a r e   p r e f e r a b l y   of  t h e  

c o n v e n t i o n a l   c o r n e r - c u b e   t y p e   as  in   t h e   r o a d   m a r k e r s  

d e s c r i b e d   in   t h e   s a i d   p a t e n t   s p e c i f i c a t i o n .   The  f a c e t s  

of  e a c h   r e f l e c t i v e   s u r f a c e   a r e   so  s h a p e d   and  o r i e n t a t e d ,  

h a v i n g   r e g a r d   to  t h e   a n g l e   d e f i n e d   b e t w e e n   t h e   r e f l e c t o r  

and  t h e   h o r i z o n t a l ,   t h a t   t h e   amoun t   of  l i g h t   f rom  t h e  

l i g h t s   of  an  o n c o m i n g   v e h i c l e ,   d i r e c t e d   b a c k   to  t h e   d r i v e r  

of  t h e   v e h i c l e   by  t h e   r e f l e c t o r s ,   i s   as  n e a r l y   a s  

p r a c t i c a b l e   t h e   maximum  t h e o r e t i c a l l y   p o s s i b l e ,   t h i s   l i g h t  

b e i n g   d i r e c t e d   b a c k   in   a  d i v e r g e n t   beam  s u b t e n d i n g   t h e  

w i d e s t   a c h i e v a b l e   a n g l e s   in   b o t h   h o r i z o n t a l   and  v e r t i c a l  

p l a n e s .   D e s i g n   of  c o r n e r - c u b e   r e f l e c t o r s   to  a c h i e v e  

p a r t i c u l a r   r e s u l t s   i s   a  t e c h n i q u e   w e l l   known  in   t h e   a r t .  



As  m e n t i o n e d   e a r l i e r   h e r e i n ,   t h e   r e f l e c t i v e  

s u r f a c e s   a r e   p r e f e r a b l y  f o r m e d   on  r e f l e c t o r   e l e m e n t s  

w h i c h ,   in   p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n ,   a r e  

m o u n t e d   e x t e r n a l l y   on  t h e   body  of  t h e   r e f l e c t o r   u n i t   o f  

t h e   r o a d   m a r k e r .   T h e s e   e l e m e n t s   a r e   mos t   t y p i c a l l y   f l a t ,  

t h o u g h   t h e y   m i g h t   f o r   c e r t a i n   p a r t i c u l a r   a p p l i c a t i o n s   b e  

s u i t a b l y   c u r v e d .   The  e l e m e n t s   a r e   so  m o u n t e d   t h a t   t h e r e  

is   an  e n c l o s e d   a i r   s p a c e   b e h i n d   e a c h   r e f l e c t i v e   s u r f a c e .  

As  in  t h e   r o a d   m a r k e r s   d i s c u s s e d   in  t h e   s a i d   p a t e n t  

s p e c i f i c a t i o n ,   t h e   p r e f e r r e d   a r r a n g e m e n t   i n v o l v e s   p a i r e d  

r e f l e c t o r s ,   i . e .   r e f l e c t o r s   h a v i n g   t h e i r   r e f l e c t i v e  

s u r f a c e s   a r r a n g e d   to  d e f l e c t   l i g h t   in   o p p o s i t e   d i r e c t i o n s  

( i . e .   in   two  o p p o s e d ,   d i v e r g e n t   b e a m s )   so  as  to  be  v i s i b l e  

to  v e h i c l e s   t r a v e l l i n g   in  e i t h e r   d i r e c t i o n .   I t   w i l l   b e  

f u r t h e r   a p p r e c i a t e d   h o w e v e r   t h a t   t h e   r e f l e c t i v e   s u r f a c e   o r  

s u r f a c e s   may  be  so  a r r a n g e d ,   and  be  of  s u c h   a  n u m b e r  

a n d / o r   s h a p e ,   t h a t   l i g h t   i s   r e f l e c t e d   in   more  t h a n   t h e s e  

two  d i r e c t i o n s ,   and  may  f o r   e x a m p l e   even   be  a r r a n g e d   t o  

r e f l e c t   l i g h t   i n c i d e n t   on  t h e   r e f l e c t i v e   s u r f a c e s   f r o m  

any  d i r e c t i o n   a r o u n d   t h e   m a r k e r .  

One  t y p i c a l   r o a d   m a r k e r ,   i n c o r p o r a t i n g   t he   v a r i o u s  

f e a t u r e s   of  t h e   i n v e n t i o n   in   a l l   i t s   a b o v e - m e n t i o n e d  

a s p e c t s ,   w i l l   now  be  d e s c r i b e d ,   by  way  of  e x a m p l e   o n l y  

and  w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  i s   a  p l a n   v i ew   of  t h e   m a r k e r ;  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   e l e v a t i o n   t a k e n   o n  

t h e   l i n e   I I - I I   in   F i g u r e   1 ;  



F i g u r e   3  i s   a  p a r t - s e c t i o n a l   e l e v a t i o n   of  t h e  

r e f l e c t o r   u n i t   o n l y ,   t a k e n   on  t h e   l i n e   I I I - I I I   i n  

F i g u r e   1 ;  

F i g u r e   4  i s   an  e n l a r g e d   s c r a p   s e c t i o n ,   t a k e n   o n  

t h e   l i n e   I V - I V   in  F i g u r e   1  and  i l l u s t r a t i n g   t h e   c l e a n i n g  

of  an  e x p o s e d   l i g h t - r e c e i v i n g   and  l i g h t - t r a n s m i t t i n g  

s u r f a c e   of  t h e   r o a d   m a r k e r ;   a n d  

F i g u r e   5  i s   a  p a r t l y   c u t - a w a y   p e r s p e c t i v e   v i e w  

i l l u s t r a t i n g   t h e   m o u n t i n g   of  r e f l e c t i v e   e l e m e n t s   a n d  

a d j a c e n t   c o m p o n e n t s   of  t h e   r e f l e c t o r   u n i t .  

R e f e r r i n g   to   F i g u r e s   1  to  3,  t h e   r o a d   m a r k e r  

c o m p r i s e s   an  o u t e r   c a s i n g   10,  a  r e f l e c t o r   u n i t   11,  a n d  

a  r e s i l i e n t   b a l l   " s p r i n g "   12,  made  of  s y n t h e t i c   r u b b e r  

and  s u p p o r t i n g   t h e   r e f l e c t o r   u n i t   11  in   t h e   o u t e r   c a s i n g  

10.  The  r e f l e c t o r   u n i t   11  has   an  u p s t a n d i n g   p o r t i o n   1 3  

( w h i c h   w i l l   f o r   c o n v e n i e n c e   be  c a l l e d   t h e   " l a n t e r n " )  

f u r n i s h e d   w i t h   a  p a i r   of  r e f l e c t o r s   14,   e a c h   h a v i n g   a  

r e f l e c t i v e   s u r f a c e   in   t h e   f o rm  of  a  p a i r   of  r e f l e c t i v e  

p a n e l s   15  a r r a n g e d   s i d e   by  s i d e   as  shown  in  F i g u r e   1 .  

The  o u t e r   c a s i n g   10  c o n s i s t s   of  a  g e n e r a l l y  

c y l i n d r i c a l   b a r r e l   16  h a v i n g   a  f l a t   u p p e r   s u r f a c e   17  

a n d ,   a t   i t s   u p p e r   end ,   an  o u t w a r d l y   d i r e c t e d   f r u s t o -  

c o n i c a l   f l a n g e   18,  and  a  c i r c u l a r   b o t t o m   end  cap  1 9 ,  

t h i c k e n e d   in   t h e   c e n t r e   as  shown  at   20.  The  end  cap  19  

has   a  p e r i p h e r a l ,   u p s t a n d i n g   c y l i n d r i c a l   p o r t i o n   21  w h i c h  

i s   s e c u r e d ,   p r e f e r a b l y   by  a  known  s p i n   w e l d i n g   t e c h n i q u e ,  

to  t h e   b o t t o m   p o r t i o n   of  t h e   o u t e r   c a s i n g   b a r r e l   1 6 .  



The  r o a d   m a r k e r   is   a r r a n g e d   to  be  e m b e d d e d   in   a  

c y l i n d r i c a l   h o l e   ( i n d i c a t e d   by  p h a n t o m   l i n e s   a t   22  i n  

F i g u r e   2 ) ,   f o r m e d   by  means   of  a  s u i t a b l e   d r i l l   in   a  

r o a d w a y   t h e   l e v e l   of  whose   s u r f a c e   is   i n d i c a t e d   a t   2 3 .  

The  s p a c e s   24  in   t h e   h o l e   22  a r o u n d   t h e   o u t e r   c a s i n g   o f  

t h e   r o a d   m a r k e r   a r e   f i l l e d   w i t h   a  s u i t a b l e   w a t e r - r e s i s t a n t  

compound   w h i c h   r e t a i n s   t h e   m a r k e r   f i r m l y   in  p o s i t i o n .  

The  ma in   c o m p o n e n t   of  t h e   r e f l e c t o r   u n i t   11  c o n s i s t s  

of  a  body  member   25,  w h i c h   has   a  g e n e r a l l y - c y l i n d r i c a l  

o u t e r   s k i r t   26  p r o v i d e d   w i t h   f o u r   e q u a l l y - s p a c e d  

v e r t i c a l l y - e x t e n d i n g   r a d i a l   r i b s   27,  w h i c h   t e r m i n a t e   a t  

t h e i r   l o w e r   ends   in   an  o u t w a r d l y - f a c i n g ,   c i r c u m f e r e n t i a l  

s t o p   s h o u l d e r   28  a l s o   f o r m i n g   p a r t   of  s a i d   s k i r t .   T h e  

c y l i n d r i c a l   o u t e r   s u r f a c e s   of  t h e   s k i r t   26  a r e   a  c l o s e  

s l i d i n g   f i t   in   t h e   b o r e   of  t h e   c y l i n d r i c a l   b a r r e l   16  o f  

t h e   o u t e r   c a s i n g ,   w h i l s t   t h e   r a d i a l   r i b s   27  f i t   s l i d a b l y  

in  c o r r e s p o n d i n g   r a d i a l   g r o o v e s   29  f o r m e d   in   t h e   b o r e   o f  

t h e   b a r r e l   16.  The  g r o o v e s   29  t e r m i n a t e   at   t h e i r   l o w e r  

ends   in   a  d o w n w a r d l y - f a c i n g   s t o p   s h o u l d e r   30,  so  t h a t ,   a s  

shown  in  F i g u r e   2  in  f u l l   l i n e s ,   t he   s t o p   s h o u l d e r s   28,  30  

a b u t   a g a i n s t   e a c h   o t h e r   when  t h e   r e f l e c t o r   u n i t   i s   in  i t s  

n o r m a l   or  u p p e r   p o s i t i o n ,   in   w h i c h   a  f l a t   u p p e r   s u r f a c e   31  

of  t h e   r e f l e c t o r   u n i t   body  l i e s   f l u s h   w i t h   t h e   f l a t   u p p e r  

s u r f a c e   17  of  t h e   o u t e r   c a s i n g .   In  t h i s   n o r m a l   p o s i t i o n  

t he   w h o l e   of  t h e   l a n t e r n   13  l i e s ,   of  c o u r s e ,   a b o v e   t h e  

s u r f a c e   23  of  t h e   r o a d .  

L i k e   t h e   b a r r e l   16  and  end  cap  19  of  t h e   o u t e r  



c a s i n g ,   t h e   r e f l e c t o r   u n i t   body  25  is   p r e f e r a b l y  

i n j e c t i o n - m o u l d e d   in   a  s i n g l e   p i e c e   f rom  a  s u i t a b l e  

s y n t h e t i c   p l a s t i c s   m a t e r i a l   h a v i n g   a  h i g h   i m p a c t  

r e s i s t a n c e .   A  p r e f e r r e d   m a t e r i a l   i s   p o l y c a r b o n a t e .  

The  body  25  has   an  u p p e r   p o r t i o n   32  f rom  w h i c h  

t he   o u t e r   s k i r t   26  d e p e n d s ,   and  w h i c h   has   no  o p e n i n g s  

t h r o u g h   i t   o t h e r   t h a n   f o u r   s m a l l   s l o t s   33,  t h e   p u r p o s e  

of  w h i c h   w i l l   be  d e s c r i b e d   h e r e i n a f t e r .   D e p e n d i n g   f r o m  

t h e   u p p e r   p o r t i o n   32  i s   an  i n n e r   s k i r t   34,  c o a x i a l   w i t h  

t h e   o u t e r   s k i r t   26  and  j o i n e d   to   i t   by  i n t e g r a l   r a d i a l  

r i b s   35.  R i g i d ,   l o a d - b e a r i n g   r i b s   36  a r e   p r o v i d e d  

i n t e g r a l l y   w i t h i n   t h e   i n n e r   s k i r t   34,  t h e   w h o l e  

c o n s t r u c t i o n   of  t h e   body  25  b e i n g   s u c h   t h a t   i t   i s  

e x t r e m e l y   r i g i d   in   a l l   d i r e c t i o n s .  

The  b a l l   s p r i n g   12  b e a r s   at   t he   t op   upon   an  i n s e r t  

d i s c   37  w h i c h   l i e s   f l a t   a g a i n s t   t h e   l o w e r   e d g e s   of  t h e  

l o a d - b e a r i n g   r i b s   36,  and  at   t h e   b o t t o m   a g a i n s t   t h e  

t h i c k e n e d   p o r t i o n   20  of  t h e   o u t e r   c a s i n g   end  cap  1 9 ,  

w h i c h   i s   p r e f e r a b l y   p r o v i d e d   w i t h   a  c o a x i a l ,   u p s t a n d i n g  

g u a r d   w a l l   38  w i t h i n   w h i c h   t he   b a l l   is   c o m p r e s s e d   w h e n  

t he   r e f l e c t o r   u n i t   i s   d e p r e s s e d .  

R e f e r r i n g   now  to  F i g u r e   5  as  w e l l   as  to  F i g u r e s   1 

to  3,  t h e   l a n t e r n   13  i s   c o n s t r u c t e d   as  f o l l o w s .   An  i n s e r t  

body  39,  s e c u r e d   in   t h e   u p p e r   p o r t i o n   32  of  t h e   r e f l e c t o r  

u n i t   b o d y ,   has   a  p a i r   of  f l a t ,   r a m p - l i k e   p o r t i o n s   4 0  

i n c l i n e d   in   o p p o s i t e   d i r e c t i o n s ,   bu t   a t   e q u a l   a n g l e s ,   t o  

t he   h o r i z o n t a l .   At  e a c h   s i d e   o f   t h e   i n s e r t   body  t h e r e   i s  



a  f l a n k   p o r t i o n   41  c o m p r i s i n g   a  d e p e n d i n g   c u r v e d   o u t e r  

w a l l   p o r t i o n   and  s t r a i g h t   i n n e r   w a l l   p o r t i o n .   P r o j e c t i n g  

f rom  t h e   l o w e r   edge   of  e a c h   of  t h e   r a m p - l i k e   p o r t i o n s   4 0  

is   a  l ug   42.  A  g u a r d   b a r   43,  of  s t e e l   w h i c h   i s   p r e f e r a b l y  

s t a i n l e s s   s t e e l ,   r e s t s   in  a  s h a l l o w   g r o o v e   f o r m e d   on  t h e  

c u r v e d   c r e s t   of  e a c h   of  t h e   f l a n k   p o r t i o n s   41.  The  g u a r d  

b a r s   a r e   h o o k e d   u n d e r   t h e   i n s e r t   body  39  as  i n d i c a t e d   a t  

44  in  F i g u r e   5.  The  r e f l e c t o r   u n i t   body  25  is   made  b y  

m o u l d i n g   i t   a r o u n d   t h e   i n s e r t   body  39,  so  t h a t   t h e   l u g s  

42  and  f l a n k   p o r t i o n s   41  of  t h e   l a t t e r   a r e   e m b e d d e d   f i r m l y  

in  t h e   body   25,  as  s e e n   in  F i g u r e s   2  and  3  r e s p e c t i v e l y .  

As  can  a l s o   be  s e e n   f rom  F i g u r e   3,  t h e   f l a n k   p o r t i o n s   4 1  

fo rm  t h e   c o r e s   of  two  l a t e r a l   g u a r d   s h o u l d e r s   45,  w h i c h  

f l a n k   t h e   r a m p - l i k e   p o r t i o n s   40  and  w h i c h   a r e   r e i n f o r c e d  

by  t h e   g u a r d   b a r s   43.  The  g u a r d   b a r s   a r e   p r e f e r a b l y  

e x p o s e d   at   t h e   t o p ,   a l o n g   t h e   g r e a t e r   p a r t   of  t h e i r   l e n g t h ,  

bu t   w i t h o u t   p r o t r u d i n g   s i g n i f i c a n t l y   a b o v e   t h e   s h o u l d e r s  

45.  The  u n d e r s i d e   of  t h e   i n s e r t   body  39  i s   p r e f e r a b l y  

s t r e n g t h e n e d   by  means   of  i n t e g r a l   r i b s   s u c h   as  t h e  

l o n g i t u d i n a l   r i b s   46,  e m b e d d e d   i n t o   s t r e n g t h e n i n g   r i b s   47  

of  t h e   r e f l e c t o r   u n i t   body  2 5 .  

Each   of  t h e   two  r e f l e c t o r s   14  i s   in   t h e   fo rm  o f  

a  f l a t   e l e m e n t   whose   r e a r   or  r e f l e c t i v e   s u r f a c e   48  is   o f  

t h e   c o n v e n t i o n a l   " c o r n e r - c u b e "   t y p e .   The  f r o n t ,   l i g h t -  

t r a n s m i t t i n g   and  l i g h t - r e c e i v i n g   s u r f a c e   49  i s   s m o o t h   a n d  

f l a t .   The  r e f l e c t o r s   14  a r e   f i x e d   i n d i r e c t l y   to  t h e  

e x t e r i o r   of  t h e   r e f l e c t o r   u n i t   body  25  by  b e i n g   s e c u r e d  



to  t h e   i n s e r t   body  39.  As  i s   shown  in   F i g u r e   2,  e a c h  

r e f l e c t o r   l i e s   o v e r ,   and  p a r a l l e l   t o ,   t h e   c o r r e s p o n d i n g  

r a m p - l i k e   p o r t i o n s   40  of  t h e   i n s e r t   b o d y ,   t h e   r e f l e c t o r  

h a v i n g   a  p e r i p h e r a l   s p a c i n g   b e a d   50  l y i n g   upon   t h e  

s u r f a c e   40,  so  t h a t   t h e r e   is   an  e n c l o s e d   ( i . e .   s e a l e d )  

a i r   gap  51  i m m e d i a t e l y   b e h i n d   t h e   r e f l e c t i v e   s u r f a c e   4 8 .  

Each   r e f l e c t o r   14  i s   s e c u r e d   a r o u n d   i t s   e n t i r e   p e r i p h e r y  

to  t h e   i n s e r t   body  39  and  s h o u l d e r s   45  by  u l t r a s o n i c  

w e l d i n g .   I t s   l o w e r   edge   i s   l o c a t e d   a g a i n s t   and  w e l d e d  

t o ,   a  l i p   52  of  t h e   i n s e r t   b o d y ,   and  i t s   u p p e r   edge   a g a i n s t  

an  u p s t a n d i n g   r i d g e   53  of  t h e   i n s e r t   b o d y ,   j o i n i n g   t h e   t w o  

r a m p - l i k e   p o r t i o n s   40.  The  u p p e r   edge   of  e a c h   r e f l e c t o r  

14  p r e f e r a b l y   has   s p a c i n g   b e a d s   54  ( F i g u r e   1)  to  e n s u r e  

a c c u r a t e   l o c a t i o n   of  t h e   r e f l e c t o r   in   t h e   i n s e r t   b o d y .  

D u r i n g   t h e   w e l d i n g   p r o c e s s   t h e   gap  b e t w e e n   t h e   r e f l e c t o r  

and  t h e   r i d g e   53,  d e t e r m i n e d   by  t h e s e   s p a c i n g   b e a d s ,   i s  

f i l l e d   w i t h   a  f i l l e t   55  of  s y n t h e t i c   p l a s t i c s   m a t e r i a l .  

In  t h e   c o m p l e t e d   r e f l e c t o r   u n i t   11,   t h e   r e f l e c t o r s  

a r e   t h u s   s e a l e d   to  t h e   r e m a i n d e r   of  t h e   r e f l e c t o r   u n i t ,  

and  d e f i n e   a  p a i r   of  r a m p s ,   i n c l i n e d   to  t h e   h o r i z o n t a l   a n d  

s e p a r a t e d   by  t h e   r i d g e   53,  whose   s u b s t a n t i a l l y   f l a t   u p p e r  

s u r f a c e   56  has   a  h o r i z o n t a l   l e n g t h   ( m e a s u r e d   a l o n g   t h e  

l i n e   I I - I I   in   F i g u r e   1)  v e r y   much  s m a l l e r   t h a n   t h a t   o f  

e i t h e r   of  t he   two  r e f l e c t o r s   t h e m s e l v e s .   The  r i d g e   53  i s  .  

in  f a c t   o p t i o n a l :   t h e   two  r e f l e c t o r s   may  a l t e r n a t i v e l y   b e  

a r r a n g e d   in   b a c k - t o - b a c k   c o n t a c t ,   t h e i r   u p p e r  e d g e s   b e i n g  

w e l d e d   d i r e c t l y   t o g e t h e r .   A l t e r n a t i v e l y ,   t h e   r e f l e c t o r s  



may  be  made  i n t e g r a l l y   w i t h   e a c h   o t h e r ,   i . e .   m o u l d e d   a s  

a  s i n g l e   p i e c e .  

M e n t i o n   has   a l r e a d y   b e e n   made  of  t h e   f o u r   s l o t s  

33,  two  of  w h i c h   a r e   l o c a t e d   in   t he   f l a t   u p p e r   s u r f a c e   31  

of  t h e   r e f l e c t o r   u n i t   body  i m m e d i a t e l y   a d j a c e n t   to  t h e  

l o w e r   edge   of  e a c h   of  t h e   r e f l e c t o r s   14.  One  of  t h e   s l o t s  

is   shown  in  F i g u r e   4,  f rom  w h i c h   i t   can  be  s e e n   t h a t   t h e  

e n t r y   to  t h e   s l o t   is   r e l i e v e d   as  shown  at   5 7 .  

In  o p e r a t i o n   of  t h e   r o a d   m a r k e r   shown  in  t h e  

d r a w i n g s   and  d e s c r i b e d   a b o v e ,   t h e   a p p r o p r i a t e   r e f l e c t i v e  

s u r f a c e   48  r e f l e c t s   l i g h t ,   r e c e i v e d   f rom  t h e   l i g h t s   of  a  

v e h i c l e   a p p r o a c h i n g   t h e   m a r k e r ,   b a c k   t o w a r d s   t h e   d r i v e r   o f  

t h e   v e h i c l e s .   To  t h i s   end ,   t h e   f a c e t s   of  t h e   s u r f a c e   48 

a r e   so  s h a p e d   and  o r i e n t a t e d   as  to  d i r e c t   t h i s   l i g h t   in  a  

d i v e r g e n t   beam  of  wide   a n g l e   as  p r e v i o u s l y   d i s c u s s e d  

h e r e i n .   When  a  v e h i c l e   w h e e l   r u n s   o v e r   t h e   r o a d   m a r k e r ,  

i t s   t y r e   ( i n d i c a t e d   d i a g r a m m a t i c a l l y   at   58  in  F i g u r e   4 )  

r i d e s   o v e r   t h e   g u a r d   s h o u l d e r s   45  and  a l s o   r o l l s   upon   t h e  

i n c l i n e d   o u t e r   s u r f a c e s   49,  56  of  t h e   l a n t e r n   13.  T h i s  

c a u s e s   t h e   r e f l e c t o r   u n i t   11  to  be  d e p r e s s e d   a g a i n s t   t h e  

b a l l   s p r i n g   12,  to  t h e   p o s i t i o n   i n d i c a t e d   by  p h a n t o m  

l i n e s   59  in   F i g u r e   2.  F i g u r e   4  a l s o   shows  t h e   r e f l e c t o r  

u n i t   in   a  d e p r e s s e d   p o s i t i o n .   B e c a u s e   t h e   s h o u l d e r s   45 

and  t h e   s u r f a c e s   49  a r e   of  g r a d u a l l y   s l o p i n g   c o n f i g u r a t i o n s ,  

t h e   d e p r e s s i o n   of  t h e   r e f l e c t o r   u n i t   is   i t s e l f   g r a d u a l  

( e v e n   t h o u g h ,   in  p r a c t i c e ,   i t   w i l l   o c c u r   o v e r   a  s m a l l  

f r a c t i o n   of  a  s e c o n d ) .   T h i s   h e l p s   to  m i n i m i s e   b o t h   t h e  



s h o c k   t r a n s m i t t e d   to  t h e   v e h i c l e ,   and  t he   s h o c k   a p p l i e d  

to  t h e   m a r k e r .  

As  has   b e e n   s e e n ,   t h e   r e f l e c t o r   u n i t   body  25  m a k e s  

a  c l o s e   s l i d i n g   f i t   in   t h e   o u t e r   c a s i n g   10;  t h e r e f o r e ,  

as  t h e   r e f l e c t o r   u n i t   i s   d e p r e s s e d ,   a i r   w i t h i n   t h e   o u t e r  

c a s i n g   i s   e x p e l l e d   u n d e r   c o n s i d e r a b l e   p r e s s u r e   t h r o u g h  

t h e   s l o t s   33.  A f t e r   p a s s a g e   of  t h e   t y r e   o v e r   t h e   m a r k e r ,  

t he   b a l l   s p r i n g   r e t u r n s   t h e   r e f l e c t o r   u n i t   to  i t s   n o r m a l  

p o s i t i o n ,   a t   t h e   same  t i m e   c a u s i n g   a i r   to  be  s u c k e d   i n t o  

t h e   o u t e r   c a s i n g   10  t h r o u g h   t h e   s l o t s   33.  W h e n e v e r   t h e  

r o a d   s u r f a c e   i s   w e t ,   w a t e r   w i l l   be  c a r r i e d   i n t o   t h e   o u t e r  

c a s i n g   w i t h   t h i s   i n f l o w   of  a i r .   In  a d d i t i o n ,   r a i n   a n d  

o t h e r   s u r f a c e   w a t e r   w i l l   in   any  c a s e   t e n d   to  f i n d   i t s   w a y  

down  t h r o u g h   t h e   s l o t s .   At  mos t   t i m e s ,   t h e r e f o r e ,   t h e r e  

w i l l   t e n d   to   be  a  s u b s t a n t i a l   q u a n t i t y   of  w a t e r   w i t h i n  

t h e   h o l l o w   o u t e r   c a s i n g   of  t h e   m a r k e r ;   so  t h a t   when  t h e  

r e f l e c t o r   u n i t   i s   d e p r e s s e d ,   some  of  t h i s   w a t e r   i s  

e x p e l l e d   u p w a r d l y   t h r o u g h   e a c h   s l o t   33  in   t h e   fo rm  of  a  

j e t .   T h i s   j e t   of  w a t e r   i m p i n g e s   on  t h e   t y r e   58,  w h i c h   i s  

t h u s   wet  as  i t   w i p e s   o v e r   t h e   e x p o s e d   u p p e r   s u r f a c e s   49  

of  t h e   r e f l e c t o r s .   In  t h i s   way  c l e a n i n g   of  t h e   r e f l e c t o r s  

is   e f f e c t e d .  

The  r e l i e v e d   e n t r y   p o r t i o n   57  of  e a c h   s l o t   h e l p s  

to  p r e v e n t   c l o g g i n g   of  t h e   s l o t   and  may  a l s o   a s s i s t   t o  

d i r e c t   t h e   j e t   of  w a t e r   t o w a r d s   t h e   a d j a c e n t   r e f l e c t o r  

s u r f a c e   4 9 .  

As  can   be  s e e n   f rom  F i g u r e s   2  and  3,  t h e   c r e s t s  



of  t h e   s h o u l d e r s   45,  and  in  p a r t i c u l a r   t h e   h i g h e s t   p a r t  

of  t h e   s t e e l   g u a r d   b a r s   43,  l i e   s l i g h t l y   a b o v e   t h e   l e v e l  

of  t h e . u p p e r   s u r f a c e   56  of  t h e   l a n t e r n   r i d g e   53.  T h u s ,  

when  t h e   r e f l e c t o r   u n i t   i s   f u l l y   d e p r e s s e d   by  a  v e h i c l e  

w h e e l ,   t h e   h i g h e s t   p o i n t   of  e a c h   of  t h e   s h o u l d e r s   45  i s  

s u b s t a n t i a l l y   f l u s h   w i t h   t h e   r o a d   s u r f a c e ,   and  t h e  

r e m a i n d e r   of  t he   r e f l e c t o r   u n i t   11  i s   b e l o w   i t .  

W h e r e a s   in   t h e   a b o v e   e m b o d i m e n t   t h e   r e f l e c t o r  

u n i t   i n c o r p o r a t e s   two  g u a r d   s h o u l d e r s   45,  o t h e r  

e m b o d i m e n t s   may  i n c o r p o r a t e   a  s i n g l e   c e n t r a l   g u a r d  

s h o u l d e r ,   or  even   t h r e e   or  more  g u a r d   s h o u l d e r s  

d i s t r i b u t e d   a c r o s s   t h e   w i d t h   of  t h e   r e f l e c t o r   u n i t .  



1.  A  r e f l e c t i v e   r o a d  m a r k e r - c o m p r i s i n g  -  

an  o u t e r   c a s i n g   a d a p t e d   f o r   e m b e d d i n g   in  a  

s u r f a c e   l a y e r   of  a  r o a d   w i t h   an  u p p e r   r im  p a r t   of  s a i d  

c a s i n g   s u b s t a n t i a l l y   f l u s h   w i t h   t he   s u r f a c e   of  s a i d   r o a d ;  

a n d  

a  d i s p l a c e a b l e   r e f l e c t o r   u n i t   s l i d a b l y   r e c e i v e d  

in  s a i d   c a s i n g ,   b e i n g   s u p p o r t e d   t h e r e i n   by  a  r e s i l i e n t  

s u p p o r t i n g   means   and  h a v i n g   p a r t s   t h e r e o f   p r o t r u d i n g  

n o r m a l l y   o u t s i d e   s a i d   c a s i n g   a b o v e   s a i d   r o a d   s u r f a c e ,   s a i d  

p a r t s   i n c l u d i n g   a t   l e a s t   one  r e f l e c t i v e   e l e m e n t   p o s i t i o n e d  

so  as  to  r e f l e c t   l i g h t   r e c e i v e d   f rom  o n c o m i n g   v e h i c l e s  

back   to  s a i d   v e h i c l e s ,   and  s a i d   r e f l e c t o r   u n i t   b e i n g  

d e p r e s s i b l e   by  a  v e h i c l e   t y r e   p a s s i n g   o v e r   s a i d   p r o t r u d i n g  

p a r t s ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   r e f l e c t o r   u n i t   i s  

p r o v i d e d   w i t h   p r o t r u d i n g   g u a r d   means   a d j a c e n t   s a i d  

p r o t r u d i n g   p a r t s   f o r   r e d u c i n g   t he   e x t e n t   or  d e g r e e   o f  

p h y s i c a l   c o n t a c t   of  s a i d   p a r t s   w i t h   a  s a i d   v e h i c l e   t y r e  

p a s s i n g   o v e r   s a i d   p a r t s ,   c o n t a c t   of  a  s a i d   t y r e   w i t h  

s a i d   g u a r d   means   a c t i n g   to  d e p r e s s   s a i d   r e f l e c t o r   u n i t  

i n t o   s a i d   c a s i n g   and  t h e r e b y   to  move  s a i d   r e f l e c t i v e  

e l e m e n t   in   a  d i r e c t i o n   away  f rom  s a i d   t y r e .  

2.  A  r o a d   m a r k e r   a c c o r d i n g   to  C la im  1,  w h e r e i n  

s a i d   p r o t r u d i n g   g u a r d   means   p r o t r u d e   f rom  s a i d   c a s i n g  

f u r t h e r   t h a n   s a i d   r e f l e c t i v e   e l e m e n t ,   so  t h a t   a  s a i d  

t y r e   c o n t a c t s   s a i d   g u a r d   means   b e f o r e   or  i n s t e a d   o f  



s a i d   r e f l e c t i v e   e l e m e n t .  

3.  A  r o a d   m a r k e r   a c c o r d i n g   to  C l a i m  2 ,   w h e r e i n  

s a i d   r e f l e c t i v e   e l e m e n t   i s   g e n e r a l l y   p l a n a r   and  i s  

i n c l i n e d   a t   a  r e l a t i v e l y   low  a n g l e   to  s a i d   r im  p a r t   o f  

s a i d   c a s i n g   in  a  d i r e c t i o n   ( h e r e i n a f t e r   r e f e r r e d   to  a s  

' s a i d   f i r s t   d i r e c t i o n ' )   g e n e r a l l y   p a r a l l e l   to  t h a t   i n  

w h i c h   l i g h t   i s   to  be  r e c e i v e d   and  r e f l e c t e d   when  s a i d  

m a r k e r   i s   in  use   in  a  r o a d ,   a n d  

w h e r e i n   s a i d   g u a r d   means   p r o t r u d e s   a b o v e   s a i d  

c a s i n g   r im  p a r t   f u r t h e r   t h a n   a d j a c e n t   p a r t s   of  s a i d  

r e f l e c t i v e   e l e m e n t   a t   a l l   p o s i t i o n s   a l o n g   s a i d   e l e m e n t   i n  

t h e   s a i d   f i r s t   d i r e c t i o n .  

4.  A  r o a d   m a r k e r   a c c o r d i n g   to  C l a i m   3,  w h e r e i n  

s a i d   r e f l e c t o r   u n i t   a l s o   i n c l u d e s   a  s e c o n d   r e f l e c t i v e  

e l e m e n t   w h i c h   i s   s i m i l a r   to  t he   f i r s t - m e n t i o n e d   r e f l e c t -  

i ve   e l e m e n t   and  w h i c h   i s   s i m i l a r l y   d i s p o s e d   on  s a i d  

r e f l e c t o r   u n i t   but   in  a  b a c k - t o - b a c k   r e l a t i o n s h i p   w i t h  

s a i d   f i r s t - m e n t i o n e d   r e f l e c t i v e   e l e m e n t   so  as  to  r e c e i v e  

and  r e f l e c t   l i g h t   r e c e i v e d   f rom  a  d i r e c t i o n   o p p o s i t e   t o  

t h e   s a i d   f i r s t   d i r e c t i o n ,   a n d  

.  w h e r e i n   s a i d   g u a r d   means   p r o t r u d e s   above   s a i d  

c a s i n g   r im  p a r t   f u r t h e r   t h a n   a d j a c e n t   p a r t s   of  a  s a i d  

r e f l e c t i v e   e l e m e n t   a t   a l l   p o s i t i o n s   a l o n g   t h e   r e s p e c t i v e  

e l e m e n t s   in  t h e   s a i d   f i r s t   d i r e c t i o n .  

5.  A  r o a d   m a r k e r   a c c o r d i n g   to  C l a i m   4,  w h e r e i n   t h e  

d i s t a n c e   s e p a r a t i n g  t h e   f u r t h e s t   p r o t r u d i n g   p a r t s   o f  t h e  

r e s p e c t i v e   r e f l e c t i v e   e l e m e n t s   i s   s m a l l   c o m p a r e d   w i t h  



t he   l e n g t h   of  e a c h   s u c h   e l e m e n t   m e a s u r e d   p a r a l l e l   t o  

s a i d   c a s i n g   r im  p a r t   and  a l o n g   s a i d   f i r s t   d i r e c t i o n .  

6.  A  r o a d   m a r k e r   a c c o r d i n g   to  a n y  o n e   of  t h e  

C l a i m s   3  to  5,  w h e r e i n   s a i d   g u a r d   means   c o m p r i s e s   a t  

l e a s t   one  g u a r d   s h o u l d e r   d i s p o s e d   a l o n g s i d e   a  p a r t   o r  

p a r t s   of  t he   or  e a c h   s a i d   r e f l e c t i v e   e l e m e n t   and  e x t e n d i n g  

g e n e r a l l y   p a r a l l e l   to  s a i d   f i r s t   d i r e c t i o n .  

7.  A  r o a d   m a r k e r   a c c o r d i n g   to  C l a i m   6,  w h e r e i n  

s a i d   g u a r d   means   c o m p r i s e s   two  g u a r d   s h o u l d e r s   d i s p o s e d  

r e s p e c t i v e l y   on  o p p o s i t e   s i d e s   of  t h e   or  e a c h   s a i d  

r e f l e c t i v e   e l e m e n t   and  e x t e n d i n g   g e n e r a l l y   p a r a l l e l   t o  

s a i d   f i r s t   d i r e c t i o n .  

8.  A  r o a d   m a r k e r   a c c o r d i n g   to  C l a i m   6  or  7 ,  

w h e r e i n   t he   or  e a c h   s a i d   s h o u l d e r   has   an  a r c u a t e   p r o f i l e  

as  s e e n   in  a  d i r e c t i o n   n o r m a l   to  t he   s a i d   f i r s t   d i r e c t i o n  

and  p a r a l l e l   to  s a i d   c a s i n g   r im  p a r t .  

9.  A  r o a d   m a r k e r   a c c o r d i n g   to  a n y  o n e   of  t h e  

C l a i m s   6  to  8,  w h e r e i n   t h e   or  e a c h   s a i d   s h o u l d e r   i s   f o r m e d  

i n t e g r a l l y   on  s a i d   r e f l e c t o r   u n i t .  

10.  A  r o a d   m a r k e r   a c c o r d i n g   to  C l a i m   9,  w h e r e i n  

s a i d   r e f l e c t o r   u n i t   i s   made  f rom  a  h i g h - i m p a c t   s y n t h e t i c  

p l a s t i c s   m a t e r i a l ,   and  e a c h   s a i d   s h o u l d e r   i n c o r p o r a t e s   a  

p r o t e c t i v e   m e t a l   r e i n f o r c e m e n t   f o r   p r o t e c t i n g   s u c h  

s h o u l d e r   f rom  damage   by  n o n - r o t a t i n g   d e v i c e s   w h i c h   may  b e  

s l i d   o v e r   t he   m a r k e r .  

11.  A  r o a d   m a r k e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

w h e r e i n   s a i d   r e f l e c t o r   u n i t   i s   a r r a n g e d   to  s l i d e   in  a  



c l o s e l y - f i t t i n g   m a n n e r   in  s a i d   c a s i n g ,   and  i s   p r o v i d e d  

a d j a c e n t   t he   or  e a c h   r e f l e c t i v e   e l e m e n t   w i t h   a  f l u i d   e x i t  

a p e r t u r e   w h e r e b y   on  d e p r e s s i o n   of  s a i d   r e f l e c t o r   u n i t   by  a  

v e h i c l e   t y r e   p a s s i n g   t h e r e o v e r   a i r   a n d / o r   w a t e r   c o l l e c t e d  

in  s a i d   c a s i n g   i s   e j e c t e d   t h r o u g h   s a i d   a p e r t u r e s   t o  

p r o v i d e   a  c l e a n i n g   medium  f o r   e f f e c t i n g   or  a s s i s t i n g   i n  

c l e a n i n g   of  t h e   e x t e r i o r   s u r f a c e   of  t he   or  each   r e f l e c t i v e  

e l e m e n t .  

12.  A  r o a d   m a r k e r   a c c o r d i n g   ot  C l a im   3  or  a n y  

s u b s e q u e n t   c l a i m   as  d e p e n d e n t   on  C la im   3,  w h e r e i n   s a i d  

r e f l e c t o r   u n i t   c o m p r i s e s   a  body  member  c a r r y i n g   t h e   o r  

e a c h   s a i d   r e f l e c t i v e   e l e m e n t   and  t he   or  e a c h   s a i d   g u a r d  

s h o u l d e r ,   and  w h e r e i n   e a c h   s a i d   r e f l e c t i v e   e l e m e n t   has   a  

g e n e r a l l y   p l a n a r   o u t w a r d l y - f a c i n g   e x t e r n a l   s u r f a c e   e x p o s e d  

to  t he   a t m o s p h e r e ,   and  an  i n w a r d l y - f a c i n g   i n t e r n a l  

s u r f a c e   w h i c h   (a)   is   s p a c e d   f rom  a d j a c e n t   p a r t s   of  s a i d  

body  member  e x c e p t   a t   i t s   p e r i p h e r y ,   (b)  i s   s h a p e d   t o  

c o n s t i t u t e   a  r e f l e c t i v e   s u r f a c e   f o r   r e c e i v i n g   a n d  

r e f l e c t i n g   s a i d   l i g h t   f rom  o n c o m i n g   v e h i c l e s ,   and  (c)   i s  

s e a l e d   a t   i t s   p e r i p h e r y   t o  s a i d - b o d y   member  to  p r e v e n t  

c o n t a m i n a t i o n   of  s a i d   i n t e r n a l   r e f l e c t i n g   s u r f a c e .  

13.  A  r o a d   m a r k e r   a c c o r d i n g   to  C la im  12,  w h e r e i n  

s a i d   body  member  i n c o r p o r a t e s   a  p r e - f o r m e d   a s s e m b l y  

c o m p r i s i n g   a  s u p p o r t   member  on  to  w h i c h   i s   s e a l e d   t he   o r  

e a c h   s a i d   r e f l e c t i v e   e l e m e n t .  

14.  A  r o a d   m a r k e r   a c c o r d i n g   to  C la im   13,  w h e r e i n  

s a i d   s u p p o r t   member  has   i n t e g r a l l y   f o r m e d   t h e r e w i t h  



s u p p o r t   means   f o r   t he   or  e ach   s a i d   g u a r d   s h o u l d e r .  

15.  A  r o a d   m a r k e r   a c c o r d i n g   to  C la im  14,  w h e r e i n  

s a i d   p r e - f o r m e d   a s s e m b l y   c a r r i e s   on  t he   or  e a c h   s a i d  

s h o u l d e r   s u p p o r t   means   a  m e t a l   r e i n f o r c e m e n t   member  f o r  

t he   a s s o c i a t e d   g u a r d   s h o u l d e r .  

16.  A  r o a d   m a r k e r   a c c o r d i n g   to  a n y  o n e   of  t h e  

C l a i m s   13  to  15,  w h e r e i n - s a i d   body  member  i s   f o r m e d   b y  

m o u l d i n g   a  s y n t h e t i c   p l a s t i c s   m a t e r i a l   a r o u n d   s a i d   p r e -  

f o r m e d   a s s e m b l y .  

17.  A  r o a d   m a r k e r   a c c o r d i n g   to  C la im   16,  w h e r e i n  

s a i d   p r e - f o r m e d   a s s e m b l y   i s   of  a  s y n t h e t i c   p l a s t i c s  

m a t e r i a l .  

18.  A  r o a d   m a r k e r   a c c o r d i n g   to  a n y  o n e   of  t h e  

C l a i m s   1  to  17,  w h e r e i n   t he   s a i d   r e s i l i e n t   s u p p o r t i n g  

means   c o m p r i s e s   a  s p h e r e   of  a  r e s i l i e n t   m a t e r i a l   t r a p p e d  

b e t w e e n   a  b a s e   member  of  s a i d   c a s i n g   and  t he   s a i d  

r e f l e c t o r   u n i t .  

19.  A  r o a d   m a r k e r   a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d  

w i t h   r e f e r e n c e   t o ,   and  as  i l l u s t r a t e d   by  t h e   F i g u r e s   1  t o  

5  of  t h e   a c c o m p a n y i n g   d r a w i n g s .  

20.  A  r o a d   m a r k e r   a c c o r d i n g   to  a n y  o n e   of  t h e  

C l a i m s   1  to  18,  i n c l u d i n g   a  r e s i l i e n t l y   d i s p l a c e a b l e  

r e f l e c t o r   u n i t   w h i c h   i s   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   w i t h   r e f e r e n c e   t o ,   and  as  i l l u s t r a t e d   by  t h e  

F i g u r e s   1  to  5  of  t he   a c c o m p a n y i n g   d r a w i n g s .  
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