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©  A  method  and  apparatus  for  marking  road  surfaces, 
runways  etc.  Marking  material,  normally  a  heat  fusable  solid 
in  particulate  form,  is  passed  from  a  hopper  (10)  into  a  duct 
(18)  where  it  is  mixed  with  hot  pressurised  gas  from  a  burner 
(20),  the  heat  from  the  gas  causing  the  marking  material  to 
partially  melt.  The  marking  material  is  then  directed  along  a 
flight  tube  (22)  from  which  it  is  expelled  onto  the  surface  (24) 
being  marked.  When  the  material  cools  the  particles  fuse 
together  leaving  a  durable  marking  on  the  road  surface.  The 
apparatus  is  mounted  on  a  vehicle  in  such  a  way  that 
markings  may  be  applied  on  either  side  of  the  vehicle. 

Control  of  the  flow  of  marking  material  is  by  variable 
aperture  venturi  valves  (40),  as  is  control  of  flow  of  pigment 
and,  when  necessary,  of  purging  material. 
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T h i s   i n v e n t i o n   i s   c o n c e r n e d   w i t h   i m p r o v e m e n t s   in  o r  

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

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

an  a p p a r a t u s   fo r   use   t h e r e i n .  

V a r i o u s   m e t h o d s   of  a p p l y i n g   m a r k i n g   m a t e r i a l s   t o  

s u r f a c e s   s u c h   as  h i g h w a y s   and  a i r p o r t   r u n w a y s   a r e   k n o w n .  

T h e s e   i n c l u d e   m e t h o d s   in  w h i c h   a  s u p p l y   of  t he   m a r k i n g  

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

and  i s   t h e n   a p p l i e d   to   a  s u r f a c e   to  be  m a r k e d   by  p a s s i n g  

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

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

on  t h e   a p p a r a t u s   f o r   h e a t i n g   t h e   m a r k i n g   m a t e r i a l   in  b u l k  

and  m a i n t a i n i n g   i t   at   an  a p p r o p r i a t e   t e m p e r a t u r e   u n t i l   i t  

i s   a p p l i e d .   T h i s   i s   u s u a l l y   done  by  e m p l o y i n g   two  v e h i c l e s  

one  c a r r y i n g   the   b u l k   s u p p l y   of  m a t e r i a l   and  t h e   o t h e r   t h e  

a p p l i c a t o r   a p p a r a t u s ,   a l t h o u g h   one  l a r g e   v e h i c l e   may  s u f f i c e .  



O t h e r   m e t h o d s   a r e   known,   f o r   e x a m p l e   as  d e s c r i b e d   i n  

B r i t i s h   P a t e n t s   1 0 8 7 0 3 1   and  1 2 3 4 6 0 1   in  w h i c h   t h e   s u r f a c e  

to  be  m a r k e d   i s   p r e h e a t e d   and  t h e   m a r k i n g   m a t e r i a l   i s  

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

of   t h e   m a t e r i a l   may  t a k e   p l a c e   b u t   t h e   m e l t i n g   of  t h e  

m a t e r i a l   t a k e s   p l a c e   by  c o n t a c t   w i t h   t h e   s u r f a c e .   T h i s  

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

i s   a l s o   l i m i t e d   in   t h e   m a t e r i a l s   w h i c h   may  be  e m p l o y e d .  

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

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

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

t h e   p r e h e a t e d   s u r f a c e .  

D e v i c e s   f o r   s p r a y i n g   p a r t i c u l a t e   m a t e r i a l s   to   f o rm  c o a t i n g s  

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

d e v i c e s   or   a p p a r a t u s e s   w h i c h   a r e   n o r m a l l y   u s e d   to  a p p l y  

c o a t i n g s   of  r e f a c t o r y   m a t e r i a l   and  t h e   l i k e .  

In  s u c h   " f l a m e "   s p r a y   d e v i c e s   f o r   e x a m p l e   as  shown  i n  

B r i t i s h   P a t e n t   1 1 0 9 4 8 1   i t   i s   u s u a l   f o r   t h e   p a r t i c u l a t e  

m a t e r i a l   to   be  s u b j e c t e d   to   t h e   d i r e c t   e f f e c t   of   a  f l a m e .  

T h i s   has   t h e   d i s a d v a n t a g e   t h a t ,   w h e r e   m a t e r i a l s   w i t h   l o w  

m e l t   t e m p e r a t u r e s   a re   s u b j e c t e d   t o   t he   d i r e c t   e f f e c t   o f  

t h e   f l a m e ,   g r e a t   c a r e   has   to   be  t a k e n  t o   e n s u r e   t h e  

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

f l a m e   i f   c h a r r i n g   of  t he   m a t e r i a l s   i s   to  be  a v o i d e d .  

On  t h e   o t h e r   h a n d ,   in  a r rangements   where  h i g h  m e l t   t e m p e r a t u r e  

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

g a s e s   t h e r e   o f t e n   has   to   be  some  a d d i t i o n a l   h e a t   s u p p l y   i n  



o r d e r   to   a c h i e v e   t h e   d e s i r e d   r e s u l t s .   For   e x a m p l e ,   i n  

U n i t e d   Kingdom  P a t e n t   S p e c i f i c a t i o n   Nos.   1087031   a n d  

1 2 3 4 6 0 1   p r e - h e a t i n g   of  t he   h i g h w a y   s u r f a c e   to   b e t w e e n   1 5 0 ° F  

and  500°F  is   a d v o c a t e d .  

In  one  a s p e c t ,   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   m e t h o d  

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

p r o v i d i n g   a t   e l e v a t e d   t e m p e r a t u r e s ,   a  m a t e r i a l   wh ich   i s  

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

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

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

m a r k e d ,   i n j e c t i n g   a  s u p p l y   of  m a r k i n g   m a t e r i a l   in  u n f u s e d  

form  i n t o   t h e   h o t   gas   s t r e a m   and  t h e r e b y   c a u s i n g   t h e  

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

t e m p e r a t u r e   of  t h e   h o t   gas  s t r e a m   and  t h e   d i s t a n c e   of  t h e  

p o i n t   of  i n j e c t i o n   of  t h e   m a r k i n g   m a t e r i a l   from  the   s u r f a c e  

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

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

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

The  m a t e r i a l   i s   p r e f e r a b l y   in   p a r t i c u l a t e   form  and  m a y  

be  f l u i d i s e d   b e f o r e   i n j e c t i o n   i n t o   t h e   h o t   gas  s t r e a m .  

P r e f e r a b l y   t he   m a r k i n g   m a t e r i a l   is   i n j e c t e d   i n t o   t he   h o t  

gas   s t r e a m   in  a  r e d u c i n g   a t m o s p h e r e .   The  me thod   i s  

p a r t i c u l a r l y   s u i t a b l e   fo r   a p p l y i n g   m a r k i n g s   to  h i g h w a y s  

and  r u n w a y s   and  t h e   l i k e .  



The  i n v e n t i o n   a l s o   p r o v i d e s   an  a p p a r a t u s   f o r   a p p l y i n g  

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

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

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

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

g a s ,   an  e l o n g a t e   d u c t   m e a n s   t o   d i r e c t   t h i s   h o t   gas   o n t o   t h e  

s u r f a c e   to   be  m a r k e d   and  m e a n s   to   i n j e c t   a  s u p p l y   o f  

m a r k i n g   m a t e r i a l   in   u n f u s e d   f o r m   i n t o   t h e   h o t   gas   s t r e a m ,  

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

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

t h e   g a s   s t r e a m   and  t h e   d i s t a n c e   of  t h e   p o i n t   of  i n j e c t i o n  

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

so  t h a t   a t   l e a s t   some  of  t h e   m a t e r i a l   is   f u s e d   b e f o r e  

t h e   m a r k i n g   m a t e r i a l   i m p i n g e s   on  t h e   s u r f a c e .   T h e  

means   t o   d i r e c t   t h e   h o t   gas   o n t o   t h e   s u r f a c e   maybe  i n  

t he   f o rm  of   a  d u c t   w h i c h   may  be  r e c t a n g u l a r   in  c r o s s - s e c t i o n  

at   i t s   o u t l e t   and ,   c o n v e n i e n t l y   t h e   d u c t   may  be  p r o v i d e d  

w i t h   b a f f l e   m e a n s w h e r e b y ,   when  t h e   a p p a r a t u s   i s   in   u s e ,  

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

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

C o n v e n i e n t l y   t he   m a t e r i a l   i s   i n j e c t e d   by  f e e d   means   w h i c h  

may  c o m p r i s e   a t   l e a s t   one  i n l e t   p o r t   a r r a n g e d   so  t h a t  

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

of  t he   d u c t .  

P r e f e r a b l y   t h e   m a t e r i a l   i s   i n j e c t e d   i n t o   the   ho t   g a s e o u s  

j e t   u p s t r e a m   of  t he   d u c t   as  a f o r e s a i d   c o i n c i d e n t   w i t h   t h e  

d i r e c t i o n   of  t he   j e t   or  a t   an  a c u t e   a n g l e   to  s a i d   d i r e c t i o n .  



C o n v e n i e n t l y   t he   a c u t e   a n g l e   may  be  up  7 0 °  b u t   i s  

p r e f e r a b l y   3 5 ° .  

In  one  p r e f e r r e d   a p p a r a t u s   p r o v i d e d   by  the   i n v e n t i o n  

t h e r e   a re   two  i n l e t   p o r t s   a r r a n g e d   as  a f o r e s a i d   f o r  

i n j e c t i n g   m a t e r i a l   i n t o   t he   h o t   g a s e o u s   j e t .  

The  f e e d   means  may  a l s o   i n c l u d e   a  f l u i d i s e d   b e d  

a r r a n g e m e n t   f o r   f e e d i n g   m a t e r i a l   to   t he   i n l e t   p o r t s .  

C o n v e n i e n t l y   t he   f e e d   means   may  be  c o n t r o l l e d   by  m e a n s  

w h i c h   may  be  m a n u a l l y   o p e r a t e d   or   may  be  o p e r a t e d  

a u t o m a t i c a l l y   in  r e s p o n s e   to  a c t u a t i o n   of  s e n s i n g   m e a n s .  

T h e r e   is  p r e f e r a b l y   a  b u r n e r   to  p r o v i d e   the   s u p p l y   o f  

h e a t e d   p r e s s u r i s e d   g a s .  

C o n v e n i e n t l y   t he   b u r n e r   i s   a  f l a s h   b a c k   b u r n e r   u t i l i s i n g  

l i q u i f i e d   p r o p a n e   gas   as  a  f u e l   and  in  a  p r e f e r r e d   a p p a r a t u s  

p r o v i d e d   by  the   i n v e n t i o n   the   b u r n e r   may  be  c o n n e c t e d  

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

o s c i l l a t i o n s   in  t he   e x h a u s t   g a s e s   f rom  the   b u r n e r .  

P r e f e r a b l y   the   s u r f a c e   i s   a  h i g h w a y ,   a i r p o r t   runway   or   t h e  

l i k e .   The   a p p a r a t u s  m a y   a l s o   be  u s e d   to  form  m a r k i n g s  

on  a  t r a n s f e r   s u r f a c e ,   t he   p r e f o r m e d   m a r k i n g s   s u b s e q u e n t l y  

b e i n g   a p p l i e d   to   a  r o a d   or  t h e   l i k e .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d ,   by  way  of  e x a m p l e ,   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  s i d e   v i e w   of  a  v e h i c l e   f i t t e d   w i t h   t h e  

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

i n v e n t i o n :  

F i g u r e   2  i s   a  p l a n   v i e w   of   t he   v e h i c l e   and  a p p a r a t u s  

shown  in  F i g u r e   1 ;  

F i g u r e   3  i s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  t h e   s p r a y i n g  

a p p a r a t u s ;  

F i g u r e   4  i s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of   an  a l t e r n a t i v e  

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

f e e d i n g   p a r t i c u l a t e   m a t e r i a l ;  

F i g u r e   5  and  6  e a c h   show  f r o n t   and  s i d e   v i e w s   of   a l t e r n a t i v e  

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

of   F i g u r e s   1  to   4  ,  

F i g u r e   7  shows  two  v i e w s ,   s i d e   and  p l a n ,   of   a  gas  d e f l e c t o r  

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

F i g u r e   8  shows  a  b u r n e r   and  s w i r l   c h a m b e r   in   s e c t i o n ;   a n d  

F i g u r e   9  shows  a  f u r t h e r   c o n f i g u r a t i o n   of  f l i g h t - t u b e   w i t h   a  

v a r i a b l e   g e o m e t r y .  

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

to   h i g h w a y s   or  a i r p o r t   r u n w a y s ,   e t c . ,   has   n o t   a l w a y s  

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

s p e e d   of  a p p l i c a t i o n   or   an  a c c e p t a b l e   c o s t   p e r   u n i t   a r e a  

c o v e r e d   by  t h e   m a r k i n g .  

The  a p p a r a t u s   shown  in  t h e   d r a w i n g s   e n a b l e s   a  l a y e r  

of  a  m a r k i n g   m a t e r i a l   to   be  s p r a y e d   o n t o   a  h i g h -  

way,   a i r p o r t   r u n w a y   or  t he   l i k e ,   w i t h   g r e a t   e c o n o m y  



in  m a t e r i a l   u s a g e ,   a t   low  power   c o n s u m p t i o n   and  w i t h  

minimum  i n t e r r u p t i o n   of  t r a f f i c   f l o w .  

R e f e r r i n g   f i r s t   to   F i g u r e   3,  t h e   a p p a r a t u s   c o m p r i s e s   a  

b u l k   s t o r a g e   h o p p e r   10  f rom  wh ich   p a r t i c u l a t e   m a r k i n g  m a t e r i a l  

11  may  be  fed   v i a   a  s c r e w   e l e v a t o r   12  to   a  f l u i d i s e d   b e d  

f e e d   d e v i c e   14  and  t h e n   v i a   a  l i n e   16  to   a  m i x i n g   t u b e   1 8  

w h e r e   t h e   m a t e r i a l   11  i s   i n j e c t e d   i n t o   a  ho t   g a s e o u s   j e t ,  

c r e a t e d   by  a  b u r n e r   20,  b e f o r e   p a s s i n g   a l o n g   a  d u c t   o r  

f l i g h t   t u b e   22  to   be  s p r a y e d   o n t o   a  h i g h w a y   24,  as  s h o w n  

a t   26,  to   form  a  m a r k i n g   on  t h e   h i g h w a y   24.  The  m a t e r i a l   i s  

i n j e c t e d   i n t o   a  r e d u c e d   a t m o s p h e r e .   The  b u l k   s t o r a g e   h o p p e r  

10  i s   fed   w i t h   c o m p r e s s e d   a i r   f rom  c o m p r e s s o r   34  v i a   a  l i n e  

33  and  c o n t r o l   v a l v e   3 l , s o   t h a t   t h e   m a r k i n g   m a t e r i a l   11  

f o r m s   a  f l u i d i s e d   b e d .   The  h o p p e r   10  can  u s e f u l l y   have   a  

c a p a c i t y   of  b e t w e e n   one  and  s i x   t o n n e s   d e p e n d i n g   upon  t h e  

s i z e   of  v e h i c l e   on  w h i c h   t h e   n o v e l   a p p a r a t u s   i s   to   be  u s e d .  

The  s c r e w   e l e v a t o r   12  i d e a l l y   has   a  f e e d   r a t e   of  b e t w e e n  

one  and  f i f t e e n   l i t r e s   p e r   m i n u t e   and  f e e d s   t h e   p a r t i c u l a t e  

m a r k i n g   m a t e r i a l   v i a   a  d u c t   13  to   t h e   f e e d   d e v i c e   14.  T h e  

f e e d   d e v i c e   14  has   a  c a p a c i t y   f o r   200  k i l o s   of  t h e   p a r t i c u l a t e  

m a t e r i a l   fed   t h e r e t o   and  c o m p r i s e s   a  c o n t a i n e r   30  fed   w i t h  

c o m p r e s s e d   a i r   to   fo rm  a  f l u i d i s e d   bed .   The  c o m p r e s s e d   a i r  

i s   f ed   from  c o m p r e s s o r   34  v i a   a  l i n e   33  and  c o n t r o l   v a l v e  

32  i n t o   t h e   b a s e   of  t h e   c o n t a i n e r   3 0 .  

M a t e r i a l   in  t h e   c o n t a i n e r   30  is  i d e a l l y   m a i n t a i n e d   a t   a  



l e v e l   i n d i c a t e d   by  t h e   d o t t e d   l i n e   35.  A  l e v e l   s w i t c h   3 6 ,  

p r o v i d e d   on  a  s i d e   w a l l   37  of  t h e   c o n t a i n e r   30,  i s   c o n n e c t e d  

to   a  m o t o r   38  w h e r e b y   r o t a t i o n   of  t h e   s c r e w   e l e v a t o r   12  i s  

e f f e c t e d   in  r e s p o n s e   to   m o v e m e n t   of  a  f l o a t   member  39 

f o r m i n g   p a r t   of  t h e   v a l v e   36.  The  f e e d   d e v i c e   14  a l s o  

c o m p r i s e s   a  v e n t u r i   v a l v e   40  c o n n e c t e d   to   t h e   l i n e   16 

i n s i d e   t h e   c o n t a i n e r   30  w h i c h   v a l v e   40  i s   c o n t r o l l e d   by  a n  

a c t u a t o r   41  w h e r e b y   t h e   r a t e   of  f e e d   of  p a r t i c u l a t e   m a t e r i a l  

t h r o u g h   t h e   v a l v e   40  may  be  a d j u s t e d   or  s h u t - o f f   as  r e q u i r e d .  

The  a c t u a t o r   41  i s   in  t u r n   c o n t r o l l e d   p n e u m a t i c a l l y ,   v i a   a  

s o l e n o i d   c o n t r o l l e d   v a l v e   42,  f r om  an  a p p r o p r i a t e   c o n t r o l  

c o n s o l e   72  w h i c h   may  be  m o u n t e d   a t   any  c o n v e n i e n t   l o c a t i o n .  

The  d i s p o s i t i o n   of  t h e   v e n t u r i   v a l v e   40  and  t h e   l i n e   16 

w i t h i n   t h e   c o n t a i n e r   30  i s   c o n s i s t e n t   w i t h   o b t a i n i n g   a  

f l o w   of   t h e   p a r t i c u l a t e   m a t e r i a l   w h i c h   i s   of  an  a c c e p t a b l e  

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

o n l y   show  s m a l l   d i v e r s i t i e s   in   s i z e   o v e r   a  g i v e n   p e r i o d .  

T h i s   i s   a c h i e v e d   by  p o s i t i o n i n g   t h e   v a l v e   40  and  l i n e   16 

a t   an  o p t i m u m   l e v e l   w i t h i n   t h e   c o n t a i n e r .   T h i s   o c c u r s  

b e c a u s e   t h e   e f f e c t   of  t h e   f l u i d i s e d   bed   14  i s   t o  s t r a t i f y  

t h e   p a r t i c u l a t e   m a t e r i a l   in   t h e   c o n t a i n e r   30  a c c o r d i n g   t o  

t h e   s i z e   of  g r a n u l e .   L a r g e   g r a n u l e s   w i l l   be  more  p r e v a l e n t  

t o w a r d s   t h e   t op   of  t he   c o n t a i n e r   and  s m a l l   g r a n u l e s   t o w a r d s  

the   b o t t o m .   T h u s ,   a t   an  o p t i m u m   l e v e l   t he   i d e a l   s i z e  

r a n g e   o f   g r a n u l e   can  be  e x p e c t e d .  

On  t h e   o u t l e t   s i d e   of  t h e   l i n e   16  b e t w e e n   t h e   c o n t a i n e r   a n d  

t h e   m i x i n g   t u b e   18  t h e r e   i s   shown  a  p i g m e n t   f e e d   h o p p e r   44 



see   F i g u r e   3.  In  an  a l t e r n a t i v e   a r r a n g e m e n t   t h e r e   m a y  

be  two  or  more   h o p p e r s   44  and  s w i t c h i n g   of  a p p r o p r i a t e  

v e n t u r i   v a l v e s   l o c a t e d   w i t h i n   t h e   h o p p e r s   44  e n a b l e s  

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

m a t e r i a l   in  t h e   l i n e   16.  T h e r e   may  be  s p a c e d   a l o n g   l i n e   16 

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

The  m i x i n g   t u b e   18,  see   F i g u r e   3,  i s   p r o v i d e d   by  a  

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

an  u p p e r   end  p o r t i o n   47,  t h e r e o f   to   a  c o m b u s t i o n   c h a m b e r   4 8 .  

The  c o m b u s t i o n   c h a m b e r   48  i s   in   t u r n   c o n n e c t e d   to  t h e   o u t l e t  

end  49  of  t he   b u r n e r   20,  s ee   F i g u r e   8 .  

The  b u r n e r   20  may  be  a  c o m m e r c i a l l y   a v a i l a b l e   f l a s h  

back   b u r n e r   u s i n g   l i q u i d   p r o p a n e   gas   and  a i r   m i x t u r e   as  f u e l .  

The  a i r   i s   s u p p l i e d   v i a   a  l i n e   52  f rom  t h e   c o m p r e s s o r   34  

and  t h e   gas  i s   s u p p l i e d   v i a   l i n e s   53  f rom  l i q u i d   p e t r o l e u m  

gas  s t o r a g e   t a n k s   54,  see   F i g u r e   3.  A  s p a r k   g e n e r a t o r   55  i s  

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

The  a r r a n g e m e n t   i s   s u c h   t h a t   a  m i x t u r e   of  a i r   a n d  

p r o p a n e   i s   c o m b u s t e d   in  t h e   f l a s h   b a c k   b u r n e r   20  and  t h e  

g a s e s   p r o d u c e d   as  a  j e t   a r e   p r e v e n t e d   f rom  o s c i l l a t i n g  

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

48  as  shown  in  F i g u r e   8.  T h i s   c o m b u s t i o n   chanber  c o n s i s t s   of  two 

c o a x i a l   c y l i n d r i c a l   t u b e s   57  and  59.  The  i n n e r   t u b e   57  h a s  

two  r i n g s   of  p o r t s   58,  w h i c h   a l l o w   t h e   a i r ,   fed   v i a   l i n e   51 

i n t o   t he   p a s s a g e   b e t w e e n   t u b e s   57  and  59,  to   p a s s   i n t o   t u b e  

57  to  r e a c t   w i t h   any  u n r e a c t e d   f u e l .   T h e s e   p o r t s   58  a r e   s e t  

a t   an  a n g l e ,   as  shown ,   so  as  to   i n t r o d u c e   t h e   a i r   i n t o   t u b e  

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

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



At  t h e   l o w e r   end  p o r t i o n   56  t h e r e o f   t h e   m i x i n g   t u b e   18  i s  

c o n n e c t e d   to   t h e   f l i g h t   t u b e - 2 2   by  a  s u i t a b l e   a d a p t o r ,   n o t  

s h o w n .  

The  l e n g t h   of  t h e   f l i g h t   t u b e   22  i s   c h o s e n   so  t h a t   t h e  

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

j e t   in  t h e   m i x i n g   c h a m b e r   18,  w i l l   r e m a i n   in   t h e   f l i g h t  

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

t r a n s f e r   f rom  t h e   g a s e o u s   j e t   to   a  h e a t   s o f t e n a b l e   p o r t i o n  

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

p o r t i o n .  

In  t h e   a r r a n g e m e n t   shown  d i a g r a m m a t i c a l l y   in  F i g u r e   3  t h e  

r a t i o   of   t h e   l e n g t h   of   t h e   t u b e   22  to   i t s   maximum  c r o s s -  

s e c t i o n a l   d i m e n s i o n   ( w i d t h )   i s   a p p r o x i m a t e l y   6 . 5 : 1 .  

H o w e v e r ,   in   o t h e r   a r r a n g e m e n t s   t he   t u b e   22  may  h a v e   a  

l e n g t h   to   w i d t h   r a t i o   of   b e t w e e n   2 :1   and  3 0 : 1 .   The  a c t u a l  

d i m e n s i o n s   of   t h e   f l i g h t   t u b e   22  w i l l   be  c h o s e n   to   s u i t  

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

of  p a r t i c u l a t e   m a t e r i a l   and  t h e   c a p a c i t y   of   t h e   b u r n e r   2 0 .  

T h u s ,   in  F i g u r e   5  and  6  t h e r e   a re   shown  two  f u r t h e r   f l i g h t  

t u b e s   22a  and  22b  h a v i n g   l e n g t h :   w i d t h   r a t i o s   of   9 :1   a n d  

4 . 7 5 : 1   r e s p e c t i v e l y .  

The  f l i g h t   t u b e   22  i s   a l s o   s h a p e d   to  g i v e   a  l a m e l l a   f l o w  

of  p a r t i c u l a t e   m a t e r i a l   t h e r e f r o m .   T h u s ;   as  can  c l e a r l y  

be  s e e n   f rom  F i g u r e   5  t h e   t u b e   22a  i s   r e c t a n g u l a r   in  c r o s s -  

s e c t i o n   and  of  c o n s t a n t   d i m e n s i o n s   a l o n g   i t s   l e n g t h   w h i l e  

t h e   t u b e   22b  of   F i g u r e   6  i s   of  v a r i a b l e   c r o s s - s e c t i o n   a l o n g  

i t s   l e n g t h ,   b e i n g   a p p r o x i m a t e l y   s q u a r e   at  i t s   u p p e r   end  a n d  

t a p e r e d   in  one  d i m e n s i o n   and  f l a r e d   in  t he   o t h e r   f rom  t h a t  



end  to  i t s   l o w e r   end .   The  r e c t a n g u l a r   s h a p e   of  t h e   o u t l e t  

end  of  t h e   f l i g h t   t u b e   h e l p s   to   e n s u r e   t h a t   m a r k i n g s  

a p p l i e d   by  t he   a p p a r a t u s   do  n o t   have   b l u r r e d   e d g e s .  

In  t h e   a r r a n g e m e n t   shown  in  F i g u r e   3  t h e   f l i g h t   t u b e   22  

i s   of  c o n s t a n t   d i m e n s i o n   a l o n g   i t s   l e n g t h   and  no  g r e a t  

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

f l o w   of  m a t e r i a l   f rom  a  n o z z l e   end  25  t h e r e o f .   H o w e v e r ,  

w i t h   some  l e n g t h s   of  t u b e   c o n d i t i o n s   may  a r i s e   in  w h i c h  

t he   g a s e o u s   j e t   and  a d m i x e d   p a r t i c u l a t e   m a t e r i a l   o s c i l l a t e  

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

m a t e r i a l   to   t he   s i d e   w a l l s   of  t he   f l i g h t   t u b e   2 2 .  

In  o r d e r   to   p r e v e n t   t he   o c c u r r e n c e   of  u n w a n t e d   o s c i l l a t i o n s  

and  t h e   c o n s e q u e n t   a c c r e t i o n   of   t he   p a r t i c u l a t e   m a t e r i a l  

to   t h e   s i d e   w a l l s   of  t he   f l i g h t   t u b e   22,  b a f f l e   p l a t e s  

may  be  p r o v i d e d   down  t h e   c e n t r e   of  t he   f l i g h t   t u b e   22 

to  s p l i t   t he   t u b e   in  two  l e n g t h - w i s e .   I n d e e d   s e v e r a l  

b a f f l e s   may  be  p r o v i d e d   s p l i t t i n g   the   f l i g h t   t u b e   a l o n g  

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

have   shown  t h a t   t he   r e s u l t a n t   m a r k i n g s   a re   no t   i m p a i r e d  

in  any  way  w h i l e   a c c r e t i o n   of  m a t e r i a l   to   s i d e   w a l l s   o f  

the   f l i g h t   t u b e s   22  i s   p r e v e n t e d .  

I t   i s   a l s o   e n v i s a g e d   t h a t   use  may  be  made  of  a l t e r n a t i v e  

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

in  t he   f l i g h t   t u b e .   Such  a l t e r n a t i v e   m e t h o d s   may  i n c l u d e  

the  use  of  annular   i n l e t   ducts  for  i n t r o d u c i n g   hot  gas  to  the  tube  22 



to   a u g m e n t   t he   f l o w   of   t h e   g a s e o u s   j e t   t h e r e t h r o u g h .  

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

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

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

In  t h e   a r r a n g e m e n t   shown  in  F i g u r e   3  o n l y   one  l i n e   1 6  

i s   shown  c o n n e c t i n g   w i t h   t he   m i x i n g   c h a m b e r   18;  h o w e v e r  

two  or   more  s u c h   l i n e s   may  be  c o n n e c t e d   to  t h e   c h a m b e r  

18,  s e e   F i g u r e   4.  In  a d d i t i o n   i t   i s   e n v i s a g e d   t h a t ,  

w h i l e   t h e   l i n e s   16  a re   a r r a n g e d   a t   an  a c u t e   a n g l e   of   3 5 °  

to  a  l o n g i t u d i n a l   a x i s   of  t h e   m i x i n g   c h a m b e r   18,  in  t h e  

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

may  be  u s e d .   In  a d d i t i o n   t h e   e n t r y   p o r t s   n e e d   n o t   b e  

d i a m e t r i c a l l y   o p p o s i t e   one  a n o t h e r ,   as  shown  in  F i g u r e  

4,  b u t   may  be  s t a g g e r e d   a l o n g   t h e   l e n g t h   of  t h e   m i x i n g  

c h a m b e r   1 8 .  

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

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

work   s h i f t .   T h i s   p u r g i n g   means   may  c o m p r i s e   a  c o n t a i n e r  

f o r   c l e a n i n g   g r i t ,   s a n d ,   or  t h e   l i k e   m a t e r i a l .   T h i s  

m a t e r i a l   may  be  f e d   i n t o   t h e   f e e d   d e v i c e   14  v i a   a  v e n t u r i  

v a l v e   s i m i l a r   to   v a l v e   4 0 .  



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

m a t e r i a l   to   be  f ed   to   t h e   m i x i n g   c h a m b e r s   18  as  a f o r e s a i d ,  

v i a   t h e   v a l v e   40  and  l i n e   16  to   p u r g e   t h e   m i x i n g   c h a m b e r  

18  and  f l i g h t   t u b e   22  of  any  r e s i d u a l   p a r t i c u l a t e   m a t e r i a l .  

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

f o r   a g i t a t i n g   t h e   sand   in  t h e   c o n t a i n e r .  

I t   i s   o f t e n   d e s i r e d   to   s p r a y   a  m a t e r i a l   such   as  s m a l l  

g l a s s   b e a d s . o n t o   t h e   r o a d   24  to   fo rm  a  top   r e f l e c t i v e   l a y e r  

of  t h e   m a r k i n g   26,  T h e s e   b e a d s   a r e   h e l d  i n   a  

h o p p e r   60,  and  may  be  a g i t a t e d   to   form  a  f l u i d i s e d   bed .   T o  

f e e d   t h e s e   b e a d s   to   t h e   r o a d   t h e y   a r e   p a s s e d   d o w n  a   t u b e   61  

and  t h r o u g h   a  p n e u m a t i c a l l y   c o n t r o l l e d   v e n t u r i   v a l v e   63  

o n t o   t h e   r o a d   2 4 .  

The  a p p a r a t u s   d e s c r i b e d   a b o v e   may  be  a d a p t e d   f o r  

m o u n t i n g   on  a  v e h i c l e   80,  see   F i g u r e   1  and  2,  w h i c h   v e h i c l e  

is   of  much  s i m p l e r   d e s i g n   t h a n   known  r o a d   m a r k i n g   v e h i c l e s .  

In  t h e   a r r a n g e m e n t   shown  in  F i g u r e s   1  and  2,  t h e r e   i s  

a  l a t e r a l l y   m o v i n g   c a r r i a g e   81.  T h i s   c a r r i a g e   i n c l u d e s   a  

f e e d   means  14,  and  a  h o p p e r   60  to   h o l d   g l a s s   b e a d s   and  t h e  

l i k e .   T h e r e   a r e   a l s o   two  s e t s   of  f l i g h t - t u b e   22,  m i x i n g  

c h a m b e r   18,  f e e d   l i n e   16,  combustion  chamber  48  and  burner   20  

one  s e t   a t   e a c h   end  of  u n i t   81  and  t h u s   one  s e t   on  e i t h e r  

s i d e   of  t h e   v e h i c l e   80.  In  a d d i t i o n   t h e r e   a re   two  t u b e s  

61  r u n n i n g   f rom  h o p p e r   60,  one  t u b e   d i s p o s e d   b e h i n d   e a c h  

f l i g h t - t u b e   2 2 .  



As  an  a l t e r n a t i v e ,   t h e r e   may  o n l y   be  one   s e t   o f  

f l i g h t - t u b e ,   m i x i n g   c h a m b e r ,   f e e d   l i n e ,   combust ion  chamber  and  

b u r n e r ,   a l l   of  w h i c h   may  be  m o u n t e d   a s ' a   boom  to   swing   t o  

e i t h e r   s i d e   of  t h e   v e h i c l e .   T h i s   boom  may  be  c o v e r e d   by  a  

t h e r m a l l y   i n s u l a t i n g   j a c k e t   to   p r o t e c t   o p e r a t i v e   p e r s o n n e l  

f r o m   b u r n s .  

A l t h o u g h   t he   a p p a r a t u s   d e s c r i b e d   h i t h e r t o   i s   p r o v i d e d  

w i t h   a  f l u i d i s e d   bed   f e e d   means   i t   may  be  u s e f u l   i n  

some  a p p l i c a t i o n s   to  u t i l i z e   a  g r a v i t y   f e e d   a r r a n g e -  

m e n t   as  shown  in  F i g u r e   4.  The  p a r t i c u l a t e   m a t e r i a l  

can   t h u s   be  f ed   to   t he   l i n e   16  v i a   a  l i n e   84  and   a  

v e n t u r i   v a l v e   85  of   known  c o n f i g u r a t i o n .  

In  a  f u r t h e r   m o d i f i e d   a p p a r a t u s   ( s ee   F i g u r e   7)  a  g a s  

d e f l e c t o r   86  may  be  a t t a c h e d   to   t h e   l o w e r   end   p o r t i o n  

25  of   t h e   f l i g h t   t u b e   22.  T h i s   a r r a n g e m e n t   i s   u t i l i s e d  

to   a s s i s t   t he   a d h e s i o n   and  s e t t i n g   of  t h e   s p r a y e d   o n  

m a r k i n g   2 6 .  

The  a p p a r a t u s   d e s c r i b e d   a b o v e   has   s e v e r a l   m a j o r   a d v a n t -  

a g e s   in   d e t e r m i n i n g   s u i t a b l e   m a r k i n g   m a t e r i a l s   w h i c h  

i t   may  u t i l i s e .  

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

t h e   b i n d e r   r e s i n s   mus t   m e l t   to   a  s t a t e   of   h i g h   f l u i d i t y  

to  e n a b l e   the   o v e r a l l   c o m p o s i t i o n   to  be  s p r a y e d   or  f l o w e d  

( s c r e e d e d   or  e x t r u d e d )   o n t o   t h e   r o a d   s u r f a c e .   T h i s  

l i m i t s   the   t y p e s   of   r e s i n ,   or  p o l y m e r ,   w h i c h   can  be  u s e d ,  



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

the   r o a d   m a r k i n g   m a t e r i a l .   High  f l u i d i t y   r e s u l t s   f r o m  

r e l a t i v e l y   low  m o l e c u l a r   w e i g h t   wh ich   in  t u r n   l e a d s  

to  low  m e c h a n i c a l   s t r e n g t h   and  t o u g h n e s s .  

The  m a t e r i a l s   c a p a b l e   of   b e i n g   u s e d   by  the  above  a p p a r a t u s  

do  n o t   have   t h i s   l i m i t a t i o n ,   in   t h a t   i t   is  a p p a r e n t l y  

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

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

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

be  c h o s e n   of  much  h i g h e r   m o l e c u l a r   w e i g h t   which   g i v e  

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

c o m p o s i t i o n s .  

The  i n d i v i d u a l   c o m p o n e n t s   of  t h e   m a t e r i a l s   u s e d   do  n o t  

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

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

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

a p p a r e n t l y   g i v e s   an  h o m o g e n e o u s   c o a t i n g   to  s u b s t r a t e s .  

The  a p p a r a t u s   i s   s u i t a b l e   no t   on ly   f o r   t he   use   of  t h e r m o -  

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

A  t y p i c a l   t h e r m o - s e t t i n g   t y p e  w o u l d   be  an  epoxy  p o w d e r  

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

an  epoxy   compound  and  a  r e a c t a n t ,   which   do  not   e f f e c t i v e l y  



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

a b o v e   1000  i s   r e a c h e d .   I f   u s e d   in   t h e   above   a p p a r a t u s ,  

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

w h o l e   and  a  c h e m i c a l   r e a c t i o n   w o u l d   o c c u r   to  i m p r o v e  

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

A  c o m p o s i t i o n ,   p a r t i c u l a r l y   s u i t a b l e   f o r   use  in  t h e  

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

or   a i r p o r t   r u n w a y s ,   e t c . ,   i s   one  s u c h   as  d e s c r i b e d   i n  

o u r   P a t e n t   S p e c i f i c a t i o n   N o . 1 3 4 4 2 5 5   e n t i t l e d   " I m p r o v e m e n t s  

R e l a t i n g   to  r o a d   m a r k i n g . "  

A l t h o u g h   such   a  m a t e r i a l   i s   d e s c r i b e d   as  p a r t i c u l a t e ,  

m a t e r i a l   in  o t h e r   f o r m s   may  a l s o   be  u s e d   in  t h e   a p p a r a t u s  

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

e n v i s a g e d .  

The  v e h i c l e   80,  may  i n c o r p o r a t e   any  c o n v e n i e n t   s i g h t i n g  

or   s e n s i n g   d e v i c e   f o r   a l i g n m e n t   of  t h e   f l i g h t   t u b e   22  

of  t h e   s p r a y i n g   a p p a r a t u s   o v e r   t h e   p o r t i o n   of  t he   h i g h w a y  

24  to   be  m a r k e d .  

The  v e h i c l e   80  i s   d r i v e n   a l o n g   t h e   h i g h w a y   24  and  a  m a r k i n g  

26  a p p l i e d   t h e r e t o .   The  t h i c k n e s s   of   t he   m a r k i n g   m a y  

be  in  t h e   r a n g e   0 . 3  -   4 . 0 m m a n d   i s   p r e f e r a b l y   in  t h e  

r a n g e   0 . 5  -   1 .5   mm. 

The  o p e r a t i o n   of   t h e   a p p a r a t u s   may  be  a u t o m a t i c   in  r e s p o n s e  

of  s e n s i n g   of  a r e a s   to  be  m a r k e d   or   t h e   a p p a r a t u s   may  b e  



c o n t r o l l e d   m a n u a l l y   f rom  t h e   c o n s o l e   42  by  the   v e h i c l e  

d r i v e r .   In  e i t h e r   c a s e   t he   o n - o f f   c y c l e   may  be  a c h i e v e d  

b y  o p e n i n g   and  c l o s i n g   t he   v e n t u r i   v a l v e   40  of  t h e   f e e d  

d e v i c e   14  to  i n t e r r u p t   t he   f e e d   of  t he   p a r t i c u l a t e   m a t e r i a l .  

In  s h o r t   l i n e   m a r k i n g s   i n t e r r u p t i o n   of  t he   b u r n e r   o p e r a t i o n  

i s   n o t   n e c e s s a r y ;   h o w e v e r ,   in  l o n g   l i n e   m a r k i n g s   w h e r e  

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

to   s h u t   o f f   t h e   b u r n e r   2 0 .  

The  end  of  l i n e   d e f i n i t i o n   i s   r e m a r k a b l y   c l e a r   and  n o  

g h o s t i n g   in  the   gaps   b e t w e e n   m a r k i n g s   i s   e v i d e n t .  

The  h i g h   i m p a c t   v e l o c i t y   of   t he   m a r k i n g   m a t e r i a l   o n  

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

In  a d d i t i o n   a l m o s t   p e r f e c t   r e s o l u t i o n   and  m a t e r i a l  

d i s t r i b u t i o n   is  a c h i e v e d   w i t h   t h e   s p r a y i n g   a p p a r a t u s .  

In  u s e ,   t he   b u r n e r   20  c r e a t e s   a  h o t   g a s e o u s   j e t   in  a  

reduc ing   atmosphere  c a p a b l e   of  r a i s i n g   the   t e m p e r a t u r e  

of  t h e   p a r t i c u l a t e   m a t e r i a l   w i t h o u t   c h a r r i n g   to   a b o v e  

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

p o r t i o n   of  t he   p a r t i c u l a t e   m a t e r i a l   u s e d ,   w i l l   be  1 0 0  

to  400°   C.  The  h e a t   g e n e r a t e d   by  t he   b u r n e r   20  m u s t  

t h e r e f o r e   be  in  t he   o r d e r   of  1  M  BTUs  p e r   h o u r   in  o r d e r  

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

to  e n a b l e   i t   to  a f f e c t   the   p a r t i c u l a t e   m a t e r i a l s   a s  

a f o r e s a i d .  

O t h e r   a d v a n t a g e s   of  u s i n g   the   a p p a r a t u s   d e s c r i b e d   a b o v e  

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



a r e :  

(i)   low  c o s t   c o m p a r e d   w i t h   p r e s e n t l y   a v a i l a b l e   l i n e  

s p r a y i n g   e q u i p m e n t ;  

( i i )   o p e r a t i o n   as  a  c o n t i n u o u s   p r o c e s s   by  one  man  u s i n g  

a  s i n g l e   v e h i c l e ;  

( i i i )   s h o r t   warm  up  p e r i o d s   f o r   o p e r a t i o n   c o n d i t i o n s   t o  

be  r e a c h e d ;  

( iv )   low  p i g m e n t   l e v e l   r e q u i r e m e n t ;  

(v)  i n s t a n t a n e o u s   c o l o u r   c h a n g e   w h e r e   h o p p e r s   44  

and  v e n t u r i   v a l v e s   a r e   u t i l i s e d ;  

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

a r r a n g e m e n t s ;  

( v i i )   l e s s   e n v i r o n m e n t a l   p o l l u t i o n ;  

( v i i i )   l e s s   h a z a r d   to  o p e r a t i v e s   f rom  e a s i l y   s h i e l d e d  

a p p l i c a t o r   a s s e m b l y ;  

( ix )   no  h o t   m a t e r i a l s   to   h a n d l e   or  m a i n t a i n   i n .  

l i q u i f i e d   c o n d i t i o n ;  

(x)  t e m p e r a t u r e   s e n s i t i v e   m a t e r i a l s   may  be  u s e d  

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

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

to   c r e a t e   t he   g a s e o u s   j e t .   In  a l t e r n a t i v e   a r r a n g e m e n t s  

a  gas   t u r b i n e   or  f r e e   p i s t o n   gas  g e n e r a t o r   may  be  u s e d .  



F u r t h e r   m o d i f i c a t i o n s   may  a l s o   be  made  to  the   a p p a r a t u s  

w i t h   t h e   s c o p e   of  t he   i n v e n t i o n .   For   e x a m p l e ,   a  v a r i a b l e  

g e o m e t r y   f l i g h t   t u b e   as  shown  in   F i g u r e   9  m i g h t   be  e m p l o y e d  

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

to  a d j u s t   t h e   w i d t h   o f  m a r k i n g s   and  form  symbo l s   such   a s  

a r r o w s .   F u r t h e r m o r e ,   t h e   i n g r e d i e n t s   of  t he   m a r k i n g  

m a t e r i a l   n eed   n o t   a l l   be  i n j e c t e d   i n t o   t h e   f l i g h t   t u b e   a t  

t h e   same  p o i n t   and  the   a g g r e g a t e ,   f o r   e x a m p l e ,   c o u l d   b e  

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



1.  A  m e t h o d   o f   m a r k i n g   a  s u r f a c e   w i t h   a  m a r k i n g  

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

a  m a t e r i a l   w h i c h   i s   f u s i b l e ,   c h a r a c t e r i s e d   by  t h e   s t e p s  

of   b u r n i n g   a  g a s e o u s   f u e l   in  a i r   u n d e r   p r e s s u r e   to  p r o v i d e  

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

of   gas   o n t o   t h e   s u r f a c e   to  be  m a r k e d   v i a   an  e l o n g a t e   d u c t  

m e a n s ,   i n j e c t i n g   a  s u p p l y   of   m a r k i n g   m a t e r i a l   in   i n f u s e d  

fo rm  i n t o   t h e   h o t   gas   s t r e a m   and  t h e r e b y   c a u s i n g   t h e  

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

t e m p e r a t u r e   of  t h e   gas   s t r e a m   and  t h e   d i s t a n c e   of  t h e  

p o i n t   of   i n j e c t i o n   of  t h e   m a r k i n g   m a t e r i a l   f rom  t h e  

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

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

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

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d   i n  

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

3.  A  m e t h o d   as  c l a i m e d   in   c l a i m   2,  c h a r a c t e r i s e d   i n  

t h a t   t h e   m a r k i n g   m a t e r i a l   is   e n t r a i n e d   in   an  a i r   s t r e a m  

and   s u p p l i e d   in  f l u i d i s e d   f o r m .  

4.  An  a p p a r a t u s   f o r   a p p l y i n g   m a r k i n g   m a t e r i a l   c o m -  

p r i s i n g ,   or   p r o v i d i n g   a t   e l e v a t e d   t e m p e r a t u r e s ,   a  m a t e r i a l  

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



a  means   (48)  to   b u r n   a  g a s e o u s   f u e l   in  a i r   u n d e r   p r e s s u r e  

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

d u c t   means   (22)  to   d i r e c t   t h i s   h o t   gas   o n t o   t h e   s u r f a c e  

to  be  m a r k e d   (24)  and  means   to  i n j e c t   a  s u p p l y   of  m a r k i n g  

m a t e r i a l   in  u n f u s e d   form  i n t o   t he   h o t   gas   s t r e a m ,   t h e r e b y  

to  c a u s e   t h e   m a r k i n g   m a t e r i a l   to  i m p i n g e   on  t h e   s u r f a c e ,   t h e  

a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e   t e m p e r a t u r e   of  t h e   g a s  

s t r e a m   and  t h e   d i s t a n c e   of  t he   p o i n t   of  i n j e c t i o n   of  t h e  

m a r k i n g   m a t e r i a l   f rom  t he   s u r f a c e   a r e   m a i n t a i n e d   so  t h a t   a t  

l e a s t   some  of   t h e   m a t e r i a l   i s   f u s e d   b e f o r e   t he   m a r k i n g  

m a t e r i a l   i m p i n g e s   on  t h e   s u r f a c e .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4,  c h a r a c t e r i s e d  

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

d u c t   ( 2 2 ) ,   t h e   o u t l e t   end  of  wh ich   i s   of  g e n e r a l l y   r e c t a n g u l a r  

c r o s s - s e c t i o n .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i s e d  

in  t h a t   a t   l e a s t   one  d u c t   i n c l u d e s   a  b a f f l e   e x t e n d i n g  

l o n g i t u d i n a l l y   of  t h e   d u c t .  

7 .  A n   a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   4  t o  

6  c h a r a c t e r i s e d   in   t h a t   t he   i n j e c t i o n   means   f o r   t h e   m a r k i n g  

m a t e r i a l   c o m p r i s e s   a  c o n t a i n e r   (30)  f o r   t he   m a t e r i a l ,   a t  

l e a s t   one  s u p p l y   l i n e   (16)  c o n n e c t i n g   the   c o n t a i n e r   to  t h e  

d u c t   or  d u c t s   (18)  a n d  m e a n s   (34)  f o r   s u p p l y i n g   c o m p r e s s e d  

gas   to  t h e   c o n t a i n e r   to  e n t r a i n   t he   m a t e r i a l   and  c a r r y  

i t   t h r o u g h   t h e   s u p p l y   l i n e   or  l i n e s .  



8.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m   7,  c h a r a c t e r i s e d  

in  t h a t   t h e   c o n t a i n e r   (30)  i s   a  f l u i d i s e d   bed  and  i n c l u d e s  

a t   l e a s t   one  V e n t u r i   v a l v e   (40)  f o r   c o n t r o l l i n g   t h e   f l o w  

of   m a t e r i a l   f rom  t h e   c o n t a i n e r .  

9.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m   8,  c h a r a c t e r i s e d  

in  t h a t   i t   f u r t h e r   c o m p r i s e s   a  h o p p e r   (10)  f o r   t h e   m a r k i n g  

m a t e r i a l ,   a  c o n v e y o r   (12)  f o r   t r a n s f e r r i n g   m a t e r i a l   f r o m  

t h e   h o p p e r   to   t h e   c o n t a i n e r   and  a  f l o a t   v a l v e   (36)  f o r  

d e t e r m i n i n g   t h e   l e v e l   of   m a t e r i a l   in   t h e   c o n t a i n e r   a n d  

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

10.  An  a p p a r a t u s   as  c l a i m e d   in   a n y  o n e   of   c l a i m s   7  to  9 

c h a r a c t e r i s e d   in  t h a t   i t   f u r t h e r   c o m p r i s e s   means   f o r   s u p p l y -  

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

c l e a r   t h e   s u p p l y   l i n e   and   d u c t .  

11.   An  a p p a r a t u s   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   4  t o  

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

f l a s h b a c k   b u r n e r   (20)  and  b u r n s   as  i t   i s   p a s s e d   t h r o u g h   a  

c o m b u s t i o n   c h a m b e r   ( 4 8 ) ,   p r o d u c i n g   a  r e s u l t a n t   s t r e a m   o f  

h o t   g a s .  

12.  An  a p p a r a t u s   as  c l a i m e d   in  any  of  c l a i m s   4  to  11 

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

eum  g a s .  

13.   A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   1  to   3 



c h a r a c t e r i s e d   in  t h a t   t h e   g a s e o u s   f u e l   is   l i q u i f i e d   p e t r o l -  

eum  g a s .  

14.  A  r o a d   m a r k i n g   v e h i c l e   c h a r a c t e r i s e d   by  c o m p r i s i n g  

a  s e l f - p r o p e l l e d   c h a s s i s   and  a p p a r a t u s   as  c l a i m e d   in  a n y  

one  of  c l a i m s   4  to  1 2 .  

15.  A  r o a d   m a r k i n g   v e h i c l e   as  c l a i m e d   in  c l a i m   14 

c h a r a c t e r i s e d   by  h a v i n g   two  d u c t s   (22)  and  a s s o c i a t e d   w i t h  

e a c h   d u c t   a  b u r n e r   (20)  and  a  s u p p l y   l i n e   ( 1 6 ) ,   b o t h   s u p p l y  

l i n e s   f e e d i n g   f rom  a  common  c o n t a i n e r   ( 3 0 ) ,   c h a r a c t e r i s e d   i n  

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

on  t h e   c o n t a i n e r   such   t h a t   one  d u c t   f a c e s   t h e   r o a d   s u r f a c e  

(24)  on  e a c h   s i d e   of  t he   c o n t a i n e r .  

16.  A  r o a d   m a r k i n g   v e h i c l e   as  c l a i m e d   in  c l a i m   1 5 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   c o n t a i n e r   is   t r a n s v e r s i b l y   m o u n t e d  

on  t h e   v e h i c l e .  
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