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@  Device  for  spreading  bituminous  binder. 

  The  present  invention  relates  to  a  device  for  controlling 
the  height  of  the  spraybar  above  the  ground  on  distributors 
of  bituminous  binder  embracing  a  vertically  adjustable 
spraybar  equipped  with  one  or  more  nozzles.  The  invention 
is  primarily  designed  to  achieve  even  and  uniform  applica- 
tion  of  the  binder  transversely  across  the  road.  The  distri- 
butor  according  to  the  invention  is  fitted  with  a  number  of 
sensors  (A-D)  for  sensing  the  height  of  the  spraybar,  the 
temperature  and  viscosity  of  the  binder,  the  rate  of  flow  of 
the  binder  to  the  spray  bar,  the  number  of  nozzles  in  use, 
and  a  microprocessor  (M)  connected  to  the  sensors  for 
automatic  optimal  adjustment  of  spraybar  height  above  the 
ground. 



The  p resen t   i nven t ion   r e l a t e s   to  a  device  for  spread ing   bi tuminous  b i n d e r  

and  i ts   purpose  is  to  achieve  a  high  degree  of  a p p l i c a t i o n   accu racy ,   i  e 
uniform  t r a n s v e r s e   d i s t r i b u t i o n   across   the  road  on  the  su r face   tha t   is  t o  

be  coated  with  the  bi tuminous  b i n d e r .  

Binder  is  u sua l ly   app l ied   by  means  of  some  kind  of  d i s t r i b u t o r   f i t t e d   w i t h  

a  tank,   also  commonly  ca l l ed   a  spraybar   d i s t r i b u t o r ,   which  is  used  f o r  

sp read ing   bi tuminous  binder   in  l i qu id   form  on  a  s u r f a c e ,   road,  yard,  e t c .  

The  sp reade r   tank  is  e i t h e r   mounted  on  a  veh ic le   or  is  equipped  with  whee l s  

of  i ts   own  for  purposes  of  towing.  The  d i s t r i b u t o r   is  equipped  with  d e v i c e s  

by  means  of  which  binder   s tored   in  the  tank  can  be  p r e s s u r i z e d ,   e i t h e r   i n -  

side  the  tank  by  means  of  an  a i r   compressor ,   for  example,  or  ou t s ide   t h e  

tank  by  means  of  a  pump.  The  binder   is  c a r r i e d   under  p re s su re   to  a  s p r a y  
tube  or  spraybar   mounted  t r a n s v e r s e l y   to  the  d i r e c t i o n   of  t rave l   of  t h e  

d i s t r i b u t o r   veh ic le   and  so  designed  tha t   all  or  part   of  i ts   length  can  be 

used  to  apply  binder   in  a  uniform  p a t t e r n .  

Regula t ion   of  kg  binder   per  m2  of  road  s u r f a c e ,   also  ca l l ed   the  rate   o f  

spread ,   is  e f f e c t e d   by  ma in t a in ing   the  flow  through  each  nozzle  at  a  p o s -  

s ib ly   determined  and  cons t an t   level  and  adapt ing   the  speed  of  the  b i n d e r  

d i s t r i b u t o r   so  that   the  des i r ed   rate  of  spread  is  ob t a ined .   The  speed  o f  

the  binder   d i s t r i b u t o r   can  also  be  geared  to  the  a s p h a l t   pump  motor  t h r o u g h  

a  feedback  cont ro l   system  so  tha t   the  p rede te rmined   amount  of  b i n d e r ,  
kg/m2,  is  app l ied   even  if  the  speed  of  the  binder   d i s t r i b u t o r   v a r i e s .  

Regula t ion   may  be  e f f e c t e d   by  c o n t r o l l i n g   the  a s p h a l t   pump  motor  e i t h e r  

accord ing   to  the  p r e s su re   in  the  spraybar   or  according   to  the  flow  to  t h e  

s p r a y b a r .  

The  spraybar   is  f i t t e d   with  e v e n l y - s p a c e d   nozzles   along  i t s   e n t i r e   l e n g t h .  

The  spray  p a t t e r n   from  each  and  every  one   of  the  nozzles   may  be  in  t h e  



shape  of  a  f a n t a i l ,   so l id   cone,  hollow  cone,  etc.   A  degree  of  s p r e a d i n g  

accuracy  which  f a l l s   wi thin   the  des i red   l i m i t s   is  achieved  through  a  com- 
b ina t ion   of  design  and  manufac tu r ing   p r e c i s i o n   in  regard  to  the  s p r a y b a r  
and  the  i nd iv idua l   nozzles   and  f r e q u e n t l y   also  mu l t i p l e   ove r l app ing   of  t h e  

binder  j e t s .  

The  nozzles   in  the  spraybar   are  u sua l ly   mounted  about  100  mm  a p a r t .   Flat  o r  
f a n t a i l   nozzles   are  often  used  in  which  the  j e t   is  set  at  an  angle  of  a b o u t  
30°  to  the  sp raybar .   To  achieve  optimum  t r a n s v e r s e   a p p l i c a t i o n   a c c u r a c y  

across   the  road  a  d e f i n i t e   ove r l ap ,   often  t h r e e - f o l d ,   is  d e s i r e d .   O t h e r  

types  of  nozzle  c o n f i g u r a t i o n s   also  occur.   However,  a  common  o b j e c t i v e   f o r  

every  type  of  nozzle  c o n f i g u r a t i o n   is  always  tha t   the  sprayed  binder   w i l l  

s t r i k e   the  road  in  a  d e f i n i t e   way,  tha t   is  to  say  in  a  d e f i n i t e   p a t t e r n ,  

which  leads  to  s p e c i f i c   r equ i rements   in  regard  to  the  height   of  the  s p r a y -  
bar  above  the  g r o u n d .  

Spraybar  height   r e g u l a t i o n   on  known  machines  is  designed  to  mainta in   t h e  

spraybar   at  a  cons t an t   height   above  the  ground  at  all  times  for  e v e r y  
nozzle  c o n f i g u r a t i o n .   However,  th is   leads  to  shor tcomings   in  t r a n s v e r s e  

a p p l i c a t i o n   accuracy  on  account  of  the  fo l lowing   f a c t o r s :  

1.  When  the  v i s c o s i t y   of  the  binder   v a r i e s ,   then  the  nozzle  angle  o f  

spread  also  va r i e s   and  with  it   the  r e f e r e n c e   value  for  the  height   o f  

the  spraybar   giving  optimal  t r a n s v e r s e   a p p l i c a t i o n   a c c u r a c y .  

2.  When  the  flow  through  a  nozzle  va r i e s   then  the  nozzle  angle  of  s p r e a d  

also  va r i e s   and  with  it  the  r e f e r e n c e   value  for  the  height   of  the  s p r a y  
bar  giving  optimal  t r a n s v e r s e   a p p l i c a t i o n   a c c u r a c y .  

The  p resen t   inven t ion   is  designed  to  e l i m i n a t e   these  d i s a d v a n t a g e s   in  t h a t  

optimal  spraybar   height   is  ad jus t ed   a u t o m a t i c a l l y   with  regard  to  the  f low 

through  each  i nd iv idua l   nozzle  as  well  as  the  v i s c o s i t y   of  the  b inder   be ing  

s p r e a d .  



The  inven t ion   will  be  desc r ibed   in  g r e a t e r   de t a i l   below  with  r e f e r e n c e   t o  
the  appended  drawings  where  Fig.  1  shows  a  spraybar   d i s t r i b u t o r   mounted  on 

a  truck  and  Fig.  2  the  spray  p a t t e r n   de sc r ibed   by  a  f a n t a i l   nozzle  with  t h e  

j e t   angled  at  approx.  30°  in  r e l a t i o n   to  the  sp raybar .   Fig.  3  shows  t h e  

spray  p a t t e r n   from  a  number  of  nozzles   with  t h r e e f o l d   over lap   and  Fig.  4 

shows  how  the  spray  p a t t e r n   with  s ing le   over lap   va r ies   with  varying  s p r a y -  
bar  height   above  the  ground.  B a s i c a l l y ,   the  r e l a t i o n s h i p   will  also  be  t h e  

same  with  t h r e e - f o l d   o v e r l a p ,   for  example.  Fig.  5  shows  the  spray  from  an 
i n d i v i d u a l   nozzle  and  how  the  width  of  the  spray  on  the  ground  var ies   w i t h  

varying  v i s c o s i t y   and/or   flow  r a t e ,   and  Fig.  6  f i n a l l y   shows  a  block  d i a -  

gram  of  the  sensors   and  m i c r o p r o c e s s o r s   for  au tomat ic   cont ro l   of  s p r a y b a r  

height   accord ing   to  the  i n v e n t i o n .  

Fig.  1  shows  a  spraybar   d i s t r i b u t o r   1  with  tank  2  mounted  on  a  t ruck .   The 

d i s t r i b u t o r   spraybar   3  is  f i t t e d   with  severa l   nozzles   4  through  which  t h e  

bi tuminous  b inder   is  appl ied   to  a  road,  for  example,  from  the  tank  via  a 

tube  and  hose  system  in  the  sp raybar   d i s t r i b u t o r .  

The  nozzles   4  may  vary  in  design  and  so  impart  a  d i f f e r e n t   shape  to  the  j e t  

of  binder   sprayed  out  through  them.  Genera l ly   a  f a n t a i l   nozzle  is  used  

which  produces  a  spray  p a t t e r n   in  the  binder   j e t   when  it  s t r i k e s   the  g round  

as  shown  in  Fig.  2.  To  prevent   the  j e t s   of  binder   from  a d j a c e n t   n o z z l e s  

from  s t r i k i n g   each  o ther   the  nozzles   are  ar ranged  at  an  angle  of  30°  r e -  

l a t i v e   to  the  s p r a y b a r .  

To  achieve  optimal  t r a n s v e r s e   a p p l i c a t i o n   accuracy  across   the  road  it  i s  

d e s i r a b l e   to  have  a  d e f i n i t e   o v e r l a p ,   Fig.  3.  Shown  in  Fig.  4  is  the  s p r a y  

p a t t e r n   produced  with  s ing le   ove r l app ing   at  d i f f e r e n t   spraybar   h e i g h t s  

above  the  ground,  where  it   produces  an  optimal  spray  p a t t e r n ,   i  e  the  s p r a y  

p a t t e r n s   of  the  i nd iv idua l   nozzles   are  ad j acen t   to  each  o the r .   Complete 

coverage  of  the  su r face   is  not  ob ta ined   at  he ight   p o s i t i o n   b  and  p o s i t i o n   c 

produces  s t r i p s   with  double  o v e r l a p .  



Fig.  5  shows  how  the  width  of  the  spray  p a t t e r n   on  the  ground  from  the  i n -  

d iv idual   nozzle  va r i e s   with  varying  binder   v i s c o s i t y   and/or   varying  f low 

ra tes   through  the  nozzle .   In  the  f igure   the  width  is  given  as  an  angle  o f  

spread  @  at  the  emergence  of  the  spray  from  the  nozzle .   The  a n g l e r ,   i s  

ob ta ined   at  high  v i s c o s i t y   and/or   a  low  flow  ra te   and @2  at  low  v i s c o s i t y  

and/or   a  high  flow  r a t e .  

The  block  diagram  shown  in  Fig.  6  shows  in  schematic   form  a  number  of  s e n -  

sors  and  a  m i c r o p r o c e s s o r   which  t o g e t h e r   control   a  hyd rau l i c   system  f o r  

automat ic   r e g u l a t i o n   of  the  height   of  the  spraybar   above  the  ground  so  t h a t  

the  des i r ed   optimal  a p p l i c a t i o n   accuracy  in  regard  to  the  binder   spread  on 

the  road  sur face   is  o b t a i n e d .  

Sensor  A  is  arranged  to  t r a n s m i t   s i gna l s   which  spec i fy   the  height   of  t h e  

spraybar   above  the  ground.  It  may  be  of  u l t r a s o n i c   type.  The  ra te   of  b i n d e r  

flow  to  the  spraybar   is  measured  by  sensor  B  which  may  be  of  d i s p l a c e m e n t  

meter  type,   for  example.  Sensor  C  senses  the  t empera tu re   of  the  b i n d e r ,  

which  is  a  measure  of  i t s   v i s c o s i t y .  

Shown  in  Fig.  1  is  a  spraybar   of  cons t an t   l ength .   In  many  cases ,   however ,  

it   is  d e s i r a b l e   to  have  the  c a p a b i l i t y   of  varying  the  width  of  spread  and 

th is   is  accomplished  by  means  of  t e l e s c o p i c a l l y   a d j u s t a b l e   s p r a y b a r s .  

Sensor  D  provides   in fo rmat ion   as  to  how  many  nozzles   are  in  u s e .  

Sensors  A-D  t r a n s m i t   t h e i r   s i g n a l s   to  m i c r o p r o c e s s o r   M.  Programmed  i n t o  

th i s   m i c r o p r o c e s s o r   a r e :  

a  the  t e m p e r a t u r e - v i s c o s i t y   r e l a t i o n s h i p   for  the  binder   in  q u e s t i o n  

b  the  r e l a t i o n s h i p   between  the  binder   v i s c o s i t y   and  nozzle  angle  o f  

s p r e a d  @   for  the  type  of  nozzle  in  q u e s t i o n  



c  the  r e l a t i o n s h i p   between  flow  rate   through  the  nozzle  and  nozzle  a n g l e  

of  spread  @   for  the  type  of  nozzle  in  q u e s t i o n  

d  the  p a t t e r n   in  which  the  b inde r ,   for  the  nozzle  c o n f i g u r a t i o n   in  

q u e s t i o n ,   shal l   s t r i k e   the  ground  for  optimal  t r a n s v e r s e   a p p l i c a t i o n  

a c c u r a c y  

e  the  r e l a t i o n s h i p   between  angle  of  spread  and  spray  p a t t e r n .  

Based  on  the  s i g n a l s   from  sensors   A-D  the  m i c r o p r o c e s s o r   can  c o n t i n u o u s l y  

c a l c u l a t e   and  ad ju s t   the  spraybar   he ight   producing  optimal  t r a n s v e r s e   a p p l i -  

ca t ion   accuracy  and  the  value  producing  optimal  spraybar   he igh t .   R e g u l a t i o n  

of  spraybar   he ight   i s - e f f e c t e d   by  means  of  hyd rau l i c   valves  5  which  c o n t r o l  

the  h y d r a u l i c   c y l i n d e r s   6  by  means  of  which  the  spraybar   3  can  be  r a i s e d  

and  l owered .  



1  A  device  for  spreading   bi tuminous  b inder ,   which  device  embraces  a  v e r -  

t i c a l l y   a d j u s t a b l e   spraybar   equipped  with  a  number  of  nozzles   and  a l s o  

a  pump  and  pipework  system  connec t ing   the  spraybar   with  a  s to rage   t a n k  

for  the  bi tuminous  b inde r ,   c h a r a c t e r i z e d   by  a  combinat ion  o f :  

-  a  f i r s t   sensor  (A)  designed  to  sense  the  height   of  a  spraybar   (3)  

above  the  g r o u n d ,  

-  a  s e c o n d  s e n s o r   (B)  which  senses  the  f lowra te   of  the  b i n d e r  

suppl ied   to  the  spraybar   ( 3 ) ,  

-  a  t h i rd   sensor   (C)  which  senses  the  t empera tu re   of  the  b i n d e r ,  

-  a  four th   sensor   (D)  for  sensing  the  number  of  nozzles   in  use  on 

the  spraybar   (3),   and 

-  a  m i c r o p r o c e s s o r   (M)  connected  to  the  s e n s o r s ,   which  m i c r o p r o -  

cessor   is  programmed  to  process  the  s i g n a l s   r ece ived   from  t h e  

sensors   (A,  B, C  and  D)  for  s e t t i n g   the  optimal  spraybar   h e i g h t  

above  the  g round .  

2.  A  d e v i c e  a s   in  Claim  1,  c h a r a c t e r i z e d   in  tha t   the  equipment  for  a d -  

j u s t i n g   the  height   of  the  spraybar   (3)  is  h y d r a u l i c a l   and  c o n s i s t s   o f  

hydrau l i c   valves  (5)  connected  to  the  m i c r o p r o c e s s o r   (M)  and  fo rming  

part   of  a  hyd rau l i c   system  and  hyd rau l i c   c y l i n d e r s   (6)  connected  to  t h e  

spraybar   (3)  for  r a i s i n g   and  lowering  the  spraybar   (3)  to  an  o p t i m a l  

height   above  the  g round .  

3.  A  device  as  in  any  of  Claims  1-2,  c h a r a c t e r i z e d   in  tha t   the  f i r s t  

sensor  (A)  is  ar ranged  to  sense  the  ground  height   by  means  of  u l t r a -  

s o n i c s .  



4.  A  device  as  in  any  of  Claims  1-3,  c h a r a c t e r i z e d   in  tha t   the  second  

sensor   (B)  c o n s i s t s   of  a  r o t a ry   d i sp l acemen t   m e t e r .  

5.  A  device  as  in  any  of  Claims  1-4,  c h a r a c t e r i z e d   in  tha t   the  t h i r d  

sensor   (C)  is  of  t h e r m o e l e c t r i c a l   t y p e .  

6.  A  device  as  in  any  of  Claims  1-5,  c h a r a c t e r i z e d   in  tha t   the  f o u r t h  

sensor   (D)  is  connected  to  each  and  every  one   of  the  nozzle  v a l v e s  

f i t t e d   to  the  spraybar   ( 3 ) .  
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