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©  Apparatus  for  spraying  lining. 
The  present  invention  describes  primarily  a  sprayer  for 

spraying  lining  on  the  inner  surface  of  tunnels,  deep  vessels 
etc.,  e.g.  ladles.  The  sprayer  comprises  a  first  elongated 
conduit  (1)  having  an  entrance  end  through  which  dry  lining 
material  is  conveyed  by  a  carrier  gas  and  terminating  at  its 
other  end  in  one  or  more  mixing  nozzles  (5)  with  at  least  one 
discharge  lance  (6),  through  which  the  lining  material  is 
sprayed;  at  least  one  second  elongated  conduit  (9,10) 
arranged  outside  and  beside  said  first  conduit  (1)  with  an 
entrance  end  for  a  wetting  agent  for  the  lining  material,  and 
the  other  end  of  which  being  connected  to  the  mixing  nozzle 
(5);  a  first  rotary  coupling  (2)  intermediate  the  first  conduit 
and  the  mixing  nozzle  (5);  a  second  rotary  coupling  (3) 
intermediate  the  second  conduit  (9,10)  and  the  mixing  nozzle 
(5),  said  second  coupling  comprising  a  member  (16)  fixed  to 
the  first  conduit  (1)  and  a  member  (15)  arranged  around  the 
first  conduit,  said  members  being  rotatable  relative  to  each 
other,  the  rotatably  arranged  member  (15)  being  joined  to 
the  mixing  nozzle(s)  (5)  so  that  the  rotary  couplings  provide 
relative  rotational  movement  between  the  conduits'  entrance 
ends  and  outlet  ends  in  the  mixing  nozzle(s)  (5);  and  a  drive 
means  (4)  for  driving  the  mixing  nozzle  (5)  with  the  discharge 
lance  (6)  in  a  rotating  manner  so  that  the  lining  material  is 
sprayed  out  for  even  coating  of  the  inner  surface.  If  the  dry 
lining  material  is  left  out,  a  plurality  of  nozzles  (5)  can  be 
arranged  which  are  supplied  with  different  wetting  agents, 

and  the  sprayer  according  to  the  invention  can  be  used  for 
interior  painting  of  cisterns  and  pipes  of  large  diameter,  for 
example. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  a p p a r a t u s   f o r  

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

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

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

l a d l e s ,   f o r   e x a m p l e ,   c o n s i s t s   of   a  r e f r a c t o r y   m a t e r i a l .  

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

w i t h   c e m e n t .  

Such   s p r a y e r s   a r e   k n o w n ;   s e e   f o r   e x a m p l e   U . S .   p a t e n t  

3 , 7 9 7 , 7 4 5 .   T h i s   p a t e n t   d e s c r i b e s   a  s p r a y e r   f o r   l i n i n g  

l a d l e s .   By  means   of   a i r ,   d r y   r e f r a c t o r y   m a t e r i a l   i s  

c o n v e y e d   to   one   o r   more   m i x i n g   n o z z l e s ,   i n   w h i c h   t h e   d r y  

m a t e r i a l   i s   m i x e d   w i t h   a  w e t t i n g   a g e n t   and   l e a v e s   t h e  

n o z z l e s   w h i l e   t h e y   r o t a t e   by  m e a n s   of   a  d r i v e   m e a n s ,   s o  

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

t h e   l a d l e .   The  a p p a r a t u s   i s   a s s u m e d   to   be  m o v a b l e   a l o n g   o r  

p a r a l l e l   to  t h e   a x i s   of   t h e   l a d l e .   In  t h i s   d e s i g n ,   t h e  

w e t t i n g   a g e n t   is  a p p l i e d   c e n t r a l l y   in  a  c o n d u i t ,   c o n c e n t -  

r i c a l l y   a r r a n g e d   in   a  p i p e   in   w h i c h   t h e   d r y   m a t e r i a l   i s  

c o n v e y e d   by  a i r .   S i n c e   t h e   m i x i n g   n o z z l e s   r o t a t e ,   i t   h a s  

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

s a t i s f a c t o r y   m a n n e r .   F o r   c e r t a i n   a p p l i c a t i o n s ,   i t   may  b e  

n e c e s s a r y   to   add  more   t h a n   one   w e t t i n g   a g e n t   to   t h e   d r y  

m a t e r i a l ,   and  t h i s   p r o b l e m   i s   s o l v e d   by  t h e   p r e s e n t   i n v e n -  

t i o n   as  w e l l .   Fo r   c e r t a i n   c o m p l e t e l y   d i f f e r e n t   a r e a s   o f  

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

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

p a i n t i n g   0':  c i s t e r n s   o r   p i p e s   of  r e l a t i v e l y   l a r g e   d i a m e t e r ,  

f o r   e x a m p l e .  

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

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

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

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

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

g a s   and   t e r m i n a t i n g   a t   i t s   o t h e r   end  in   one   or   more   m i x i n g  

n o z z l e s   w i t h   a t   l e a s t   one   d i s c h a r g e   l a n c e ,   t h r o u g h   w h i c h  



t h e   l i n i n g   m a t e r i a l   i s   s p r a y e d ;  

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

and  b e s i d e   s a i d   f i r s t   c o n d u i t   w i t h   an  e n t r a n c e   end  f o r   a  r 

w e t t i n g   a g e n t   f o r   t h e   l i n i n g   m a t e r i a l ,   and   t h e   o t h e r   e n d  

of  w h i c h   b e i n g   c o n n e c t e d   to   t h e   m i x i n g   n o z z l e ;  

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

and  t h e   m i x i n g   n o z z l e ;  

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

c o n d u i t   and   t h e   m i x i n g   n o z z l e ,   s a i d   s e c o n d   c o u p l i n g   c o m -  

p r i s i n g   a  member   f i x e d   to  t h e   f i r s t   c o n d u i t   and   a  m e m b e r  

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

r o t a t a b l e   r e l a t i v e   to   e a c h   o t h e r ,   t h e   r o t a t a b l y   a r r a n g e d  

member  b e i n g   j o i n e d   to   t h e   m i x i n g   n o z z l e ( s )   so  t h a t   t h e  

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

t w e e n   t h e   c o n d u i t s '   e n t r a n c e   ends   and   o u t l e t   e n d s   in   t h e  

m i x i n g   n o z z l e ( s ) ;   a n d  

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

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

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

s u r f a c e .  

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

is   p r o v i d e d   w i t h   one  o r   more   a n n u l a r   g r o o v e s   in   e a c h  

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

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

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

and  o u t l e t   c o n d u i t   f o r   w e t t i n g   a g e n t .  

In   one   e m b o d i m e n t   of   t h e   i n v e n t i o n ,   t h e   s p r a y e r   i s  

p r o v i d e d   w i t h   one   l a n c e   and  one  or   more   m i x i n g   n o z z l e s .  

In  a n o t h e r   e m b o d i m e n t ,   t h e   s p r a y e r   a c c o r d i n g   to  t h e  

i n v e n t i o n   i s   p r o v i d e d   w i t h   two  l a n c e s   and   one  or   m o r e  

m i x i n g   n o z z l e s   to   e a c h   l a n c e .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,  t h e   o u t e r   p i p e   of  t h e  
x 

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

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

r o t a r y   m o t i o n   to   t h e   l a n c e   a r r a n g e m e n t .  

In   an  a l t e r n a t i v e   e m b o d i m e n t ,   t h e   r o t a t i n g   c o u p l i n g  

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



by  m e a n s   of  t h e   d r i v e   means   w i t h   a  r o t a r y   m o v e m e n t   a n d  

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

m e n t .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  more   d e t a i l   b e l o w  

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

w h i c h  

F i g .   1  shows  a  s i d e   v i e w ,   p a r t i a l l y   i n   s e c t i o n ,   of   a  

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

F i g .   2  shows  a  s i d e   v i e w   of  a n o t h e r   e m b o d i m e n t   of  a  

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

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

u s e d   in   t h e   e m b o d i m e n t   a c c o r d i n g   to  F i g .   1,  a n d  

F i g .   4  shows  a  s e c t i o n   of   t h e   s e c o n d   r o t a r y   c o u p l i n g  

u s e d   in   t h e   e m b o d i m e n t   a c c o r d i n g   to   F i g .   2 .  

A c c o r d i n g   to   F i g s .   1  and   2,  t h e   s p r a y e r   a c c o r d i n g   t o  

t h e   i n v e n t i o n   c o m p r i s e s   a  c e n t r a l   p i p e   1,  a  f i r s t   r o t a r y  

c o u p l i n g   2,  a  s e c o n d   r o t a r y   c o u p l i n g   3,  a  d r i v e   means   4 ,  

a t   l e a s t   one  m i x i n g   n o z z l e   5,  and  a t   l e a s t   one  l a n c e   6.  A 

h o s e   7  is   i n s e r t e d   in   -he   c e n t r a l   p i p e   1,  t h r o u g h   w h i c h  

h o s e   t h e   d ry   m a t e r i a l   is  c o n v e y e d   by  means   of   a  c a r r i e r  

g a s .   The  h o s e ,   w h i c h   i s   s u r r o u n d e d   in   t h e   p i p e   1  b y  

s u i t a b l e   s p a c e r s   ( n o t   s h o w n ) ,   t e r m i n a t e s   a t   or   s l i g h t l y  

a b o v e   t h e   d e f l e c t o r   p l a t e   8,  w h i c h   d i r e c t s   t h e   d ry   m a t e r i a l  

i n t o   t h e   l a n c e   6  p a s t   t h e   m i x i n g   n o z z l e   5.  In  t h i s   e m b o d i -  

m e n t   t h e   s p r a y e r   i s   o n l y   p r o v i d e d   w i t h   one  l a n c e .   A  w e t t i n g  

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

9,  10  v i a   t h e   s e c o n d   r o t a r y   c o u p l i n g   3  to  t h e   m i x i n g   n o z z l e  

5.  The  d r i v e   means   4  i n c l u d e s   an  e l e c t r i c   m o t o r   f o r   e x a m p l e  

w h i c h   in   t h i s   e m b o  ` i m e n t   d r i v e s ,   v i a   a  g e a r   11,  a  g e a r   r i n g  

12  w h i c h   is  f i x e d   to  t h e   c e n t r a l   p i p e   1,  w h e r e b y   the   l a n c e  

6  i s   c a u s e d   to  r o t a t e .   T h i s   i s   made  p o s s i b l e   by  t he   f i r s t  

r o t a r y   c o u p l i n g ,   of  known  d e s i g n ,   by  means   of  w h i c h   t h e  

c e n t r a l   p i p e   1  i s   d i v i d e d   i n t o   an  u p p e r   f i x e d   p o r t i o n   13 

and   a  r o t a r y   l o w e r   p o r t i o n   1 4 .  

The  s e c o n d   r o t a r y   c o u p l i n g   3  c o n s i s t s   of  members   15  

and   16,  one  16  of  w h i c h   i s   f i x e d   to  t h e   c e n t r a l   p i p e   1,  b y  

w e l d i n g   f o r   e x a m p l e   ( s e e   F i g .   3 ) .   In  e a c h   member  15  and  16 



t h e r e   i s   an  a n n u l a r   g r o o v e   17  and   18,  r e s p e c t i v e l y .   T h e  

g r o o v e s   17  and  18  a r e   a r r a n g e d   d i r e c t l y   f a c i n g   e a c h   o t h e r .  

B e t w e e n   t h e   members   15  and   16  t h e r e   a r e   s e a l s   19  a r r a n g e d  

in  a n n u l a r   g r o o v e s .   The   s e c o n d   member   15  i s   m o u n t e d   b y  

m e a n s   of  a  b e a r i n g   20  on  t h e   c e n t r a l   p i p e   1.  The  t w o  

m e m b e r s   15  and  16  a r e   p r o v i d e d   w i t h   c o n n e c t i o n s   21  and  2 2 ,  

one   t h e   i n l e t   and  one  t h e   o u t l e t   f o r   w e t t i n g   a g e n t .   I n  

t h i s   e m b o d i m e n t   t h e   c o n n e c t i o n   21  i s   t h e   i n l e t   and  22  i s  

t h e   o u t l e t ,   w h i c h   i s   c o n n e c t e d  t o   t h e   m i x i n g   n o z z l e   5  v i a  

t h e   c o n d u i t   1 0 .  

I f   s u p p l y   of   m o r e   t h a n   one   w e t t i n g   a g e n t   i s   d e s i r e d ,  

s e v e r a l   p a i r s   of  a n n u l a r   g r o o v e s   of   t h e   same   t y p e   as  17  

and  18  can   be  a r r a n g e d   i n   t h e   r o t a r y   c o u p l i n g ,   and  t h e n   b e  

p r o v i d e d   w i t h   t h e i r   r e s p e c t i v e   c o n n e c t i o n s .   The  o u t l e t   o f  

s u c h   a  c o n n e c t i o n   i s   t h e n   c o n n e c t e d   to   i t s   m i x i n g   n o z z l e ,  

f o r   e x a m p l e   5'  v i a   a  c o n d u i t   1 0 ' .  

I t   s h o u l d   be  n o t e d   h e r e   t h a t   i t   i s   p o s s i b l e   to  u s e  

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

d r y   m a t e r i a l ,   u s i n g   a  s u i t a b l y   d e s i g n   m i x i n g   n o z z l e ( s )   a n d  

l a n c e ( s )   f o r   i n t e r i o r   p a i n t i n g   of   c i s t e r n s ,   f o r   e x a m p l e .  

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

t h e   f o l l o w i n g   m a n n e r .   The   s p r a y e r   i s   s u s p e n d e d   in   a  s u i t -  

a b l e   s u s p e n s i o n   m e a n s   ( n o t   s h o w n ) .   The  h o s e   7  c o m m u n i c a t e s  

w i t h   a  s u i t a b l e   s t o r a g e   v e s s e l   ( n o t   shown)   and  by  means   o f  

a  c a r r i e r   g a s ,   d ry   l i n i n g   m a t e r i a l   c a n   be  c o n v e y e d   t h r o u g h  

t h e   h o s e   7  to   t h e   l a n c e   6  p a s t   t h e   m i x i n g   n o z z l e   5.  T h e  

d r i v e  m e a n s   4  s e t s   t h e   l a n c e   6  in   r o t a r y   m o t i o n ,   w h i c h  

m e a n s   t h a t   t h e   l o w e r   p o r t i o n   14  of   t h e   c e n t r a l   p i p e   1,  t h e  

l o w e r   member   16  of   t h e   s e c o n d   r o t a r y   c o u p l i n g   3,  t h e  

c o n d u i t   10  and  t he   m i x i n g   n o z z l e   5  w i l l   r o t a t e   a t   t h e   s a m e  

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

9,  c a n   be  f e d   in  in   a  p r e d e t e r m i n e d   a m o u n t   by  a  k n o w n  

m e a s u r i n g   means   ( n o t   shown)   and  w i l l   f l o w   v i a   t h e   a n n u l a r  

g r o o v e   17,  18  in   t h e   c o u p l i n g   3  to   t h e   m i x i n g   n o z z l e   5 

and   be  m i x e d   w i t h   t h e   d r y   l i n i n g   m a t e r i a l   and  be  a p p l i e d  

to  t h e   i n t e r i o r   w a l l s   o f   t h e   v e s s e l   in   q u e s t i o n   v i a   t h e  

l a n c e   6.  A  s u i t a b l e   l i f t i n g   m e a n s ,   an  o v e r h e a d   c r a n e   or  t h e  



l i k e   can   move  the   s p r a y e r   up  and  down  t h r o u g h   t h e   v e s s e l  

so  t h a t   i t s   w a l l s   a r e   e v e n l y   c o a t e d .   R e f e r e n c e   n u m e r a l   23 

d e s i g n a t e s   a  c o v e r   w h i c h   is   of  c o u r s e   r e m o v a b l e   and  w h i c h  

s e r v e s   as  a  h e a t   r a d i a t i o n   p r o t e c t e r .  

The  s p r a y e r   a c c o r d i n g   to  F i g .   1  a p p e a r s   to  be  q u i t e  

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

shown  in   F i g .   2,  t h e   f i r s t   2  and  s e c o n d   3  r o t a r y   c o u p l i n g s  

and  t h e   d r i v e   means   4  c a n   be  b r o u g h t   t o g e t h e r   so  as  t o  

s h o r t e n   t h e   l e n g t h   of   t h e   s p r a y e r .   I t   i s   p o s s i b l e ,   b y  

means   of   s u i t a b l e   a r r a n g e m e n t s ,   to  u s e   t h e   s p r a y e r   h o r i -  

z o n t a l l y ,   i . e .   w i t h   t h e   c e n t r a l   p i p e   1  h o r i z o n t a l ,   f o r  

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

e x a m p l e .   The  d r i v e   m e a n s   4  can   a l s o   be  so  c o n s t r u c t e d   t h a t  

t h e   l a n c e   6  ( l a n c e s )   i s   p i v o t e d   b a c k   and  f o r t h   o v e r   a  

c e r t a i n   p r e d e t e r m i n e d   s e c t o r .  

The  e m b o d i m e n t   a c c o r d i n g   to  F i g .   2  i s   s i m i l a r   to  t h e  

one  in  F i g .   1  b u t   i t   is   i n t e n d e d   f o r   two  l a n c e s   6  e a c h  

w i t h   a  m i x i n g   n o z z l e   5.  On ly   one  l a n c e   and  one   m i x i n g  

n o z z l e   a r e   s h o w n .   The  d e f l e c t i n g   p l a t e   8  in   F i g .   1  h a s  

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

d r y   m a t e r i a l ,   s c h e m a t i c a l l y   shown  h e r e   and  l a b e l l e d   2 4 .  

As  in   F i g .   1,  t h e   c e n t r a l   p i p e   1  i s   d i v i d e d   i n t o   a n  

u p p e r   p o r t i o n   13  and  a  l o w e r   p o r t i o n   14  c o n n e c t e d   to  t h e  

f i r s t   r o t a r y   c o u p l i n g   2,  now  p l a c e d   n e a r   t h e   l a n c e s   6.  As  

c o m p a r e d   to  F i g s .   1  and  3,  t h e   s e c o n d   r o t a r y   c o u p l i n g   3 ,  

as  shown  in   F i g .   4,  i s   t u r n e d   u p s i d e   down  so  t h a t   i t s  

member   16  i s   r i g i d l y   f i x e d   to  t he   c e n t r a l   p i p e   1  as  b e f o r e .  

The  member   17,  w h i c h   i s   now  t he   b o t t o m   member   as  s e e n   i n  

F i g .   4,  can   r o t a t e   a b o u t   t he   p i p e   1  on  t h e   b e a r i n g   2 0 .  

F i g .   2  shows  t h e   d r i v e   means   4  f i x e d   to  t he   u p p e r   p o r t i o n  

of  t h e   c o u p l i n g   3  and  d r i v i n g   t h e   g e a r   r i n g   12  f i x e d   t o  

s u p p o r t s   25,  w h i c h   r i g i d l y   j o i n   t h e   l o w e r   member   15  of  t h e  

c o u p l i n g   3  to  t h e   l o w e r   p o r t i o n   14  of  t h e   c e n t r a l   p i p e   1 ,  

on  w h i c h   t h e   l a n c e s   6  w i t h   t h e   m i x i n g   n o z z l e s   5  a r e  

a r r a n g e d .   N e i t h e r   t h e   s e c o n d   l a n c e ,   t h e   s e c o n d   m i x i n g  

n o z z l e   no r   t h e   s e c o n d   s u p p l y   c o n d u i t   10  to   t h e   s e c o n d  

m i x i n g   n o z z l e   a r e   shown  in  F i g .   2 .  



As  in   t h e   e m b o d i m e n t   in  F i g .   1,  in   t h e   c e n t r a l   p i p e   1 

t h e r e   i s   a  h o s e   7  ( n o t   shown)   i n s e r t e d   w h i c h   t e r m i n a t e s   a t  

t h e   c o n i c a l   d i s t r i b u t o r   means   2 4 .  

The  l a n c e   6  ( l a n c e s )  c a n   s u i t a b l y   be  i n c l i n e d   d o w n -  

w a r d s   as  s e e n   in   F i g s .   1  and  2  by  an  a n g l e   of  5 - 1 0 0   and   a  

s u i t a b l e   r o t a t i o n a l   s p e e d   of  t h e   l a n c e s   can   be  b e t w e e n   1  

and  10  r . p . m .   or   h i g h e r   when  t h e   r . p . m .   i s   c o n t i n u o u s l y  

v a r i a b l e .   The  h i g h e r   s p e e d   i s   of  c o u r s e   u s e d   when  o n e  

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

keep   t h e   p r e s s u r e   of  t h e   w e t t i n g   a g e n t   in   t h e   m i x i n g  

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

t h e   d r y   m a t e r i a l .  

The   c o n s t r u c t i o n   in   t h e   p r e s e n t   i n v e n t i o n   s o l v e s   in   a  

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

s o l i d   d r y   m a t e r i a l   and  a t   l e a s t   one   w e t t i n g   a g e n t   to  t h e  

l a n c e s   6.  I t   has   p r o v e d   i m p o s s i b l e   to   i m p l e m e n t   i n  

p r a c t i c a l   o p e r a t i o n   t h e   d i s c l o s u r e   in   U . S .   p a t e n t   s p e c i f i -  

c a t i o n   3 , 7 9 7 , 7 4 5   m e n t i o n e d   in  t h e   i n t r o d u c t i o n .  

T h r o u g h   t h e   r o t a r y   c o u p l i n g   shown  in  t h e   p r e s e n t  

F i g s .   3  and   4,  t h e   s u p p l y   of  t h e   w e t t i n g   a g e n t   to  t h e  

l a n c e s   6  i s   s e p a r a t e   f rom  t h e   s u p p l y   of   t h e   d r y   m a t e r i a l .  

I t   s h o u l d   be  m e n t i o n e d   h e r e   t h a t   in   F i g s . 3   and  4,  t h e  

i n l e t   21  and   t h e   o u t l e t   22  in   F i g . . 3   and   t h e   i n l e t   22  a n d  

t h e   o u t l e t   21  in  F i g .   4  do  n o t   a g r e e   in   t h e i r   p l a c e m e n t s  

w i t h   t h e   p l a c e m e n t   of  t h e   c o n d u i t   9  and   10  in   F i g .   1  a n d  

in  F i g .   2,  r e p s e c t i v e l y .   F i g s .   3  and  4  show  t h e   p r i n c i p l e  

of  t h e   s e c o n d   r o t a r y   c o u p l i n g ,   and  as  w i l l   be  u n d e r s t o o d ,  

t h e   m e m b e r   15  of   t h e   c o u p l i n g   3  in   F i g .   3  m u s t   be  r o t a t e d  
180°   so  t h a t   t h e   i n l e t   21  w i l l   be  on  t h e   same  s i d e   as  t h e  

c o n d u i t   9.  In  F i g .   4,  member   15  m u s t   be  r o t a t e d   180°   i n  

t he   same  m a n n e r   f o r   t h e   o u t l e t   21  to   be  on  t h e   same  s i d e  

as  t h e   c o n d u i t   10  in   F i g .   2.  F u r t h e r m o r e   i t   can   b e  

m e n t i o n e d   t h a t   t h e   c o n d u i t   10  can   be  c o n n e c t e d   a n y w h e r e  

on  t h e   c i r c u m f e r e n c e   of  t h e   a n n u l a r   g r o o v e   18  in  F i g .   3 

or   t h e   g r o o v e   17  in  F i g .   4 .  



1.  An  a p p a r a t u s   f o r   s p r a y i n g   l i n i n g   on  t h e   i n n e r  

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

a  f i r s t   e l o n g a t e d   c o n d u i t   (1)  h a v i n g   an  e n t r a n c e   e n d  

t h r o u g h   w h i c h   d ry   l i n i n g   m a t e r i a l   is   c o n v e y e d   by  a  c a r r i e r  

gas  a n d  t e r m i n a t i n g   a t   i t s   o t h e r   end  in  one   o r   more   m i x i n g  
n o z z l e s   (5)  w i t h   a t   l e a s t   one   d i s c h a r g e   l a n c e   ( 6 ) ,   t h r o u g h  
w h i c h   t h e   l i n i n g   m a t e r i a l   i s   s p r a y e d ;  

a t   l e a s t   one   s e c o n d   e l o n g a t e d   c o n d u i t   ( 9 , 1 0 )   a r r a n g e d  
o u t s i d e   and  b e s i d e   s a i d   f i r s t   c o n d u i t   (1)  w i t h   an  e n t r a n c e  

end  f o r   a  w e t t i n g   a g e n t   f o r   t h e   l i n i n g   m a t e r i a l ,   and  t h e  

o t h e r   end  of  w h i c h   b e i n g   c o n n e c t e d   to  t he   m i x i n g   n o z z l e  

( 5 )  ;  

a  f i r s t   r o t a r y   c o u p l i n g   (2)  i n t e r m e d i a t e   t h e   f i r s t  

c o n d u i t   and  t h e   m i x i n g   n o z z l e   ( 5 ) ;  

a  s e c o n d   r o t a r y   c o u p l i n g   (3)  i n t e r m e d i a t e   t h e   s e c o n d  

c o n d u i t   ( 9 , 1 0 )   and  t h e   m i x i n g   n o z z l e   ( 5 ) ,   s a i d   s e c o n d  

c o u p l i n g   c o m p r i s i n g   a  member   (16)  f i x e d   to  t h e   f i r s t  

c o n d u i t   (1)  and  a  m e m b e r   (15)  a r r a n g e d   a r o u n d   t h e   f i r s t  

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

o t h e r ,   t he   r o t a t a b l y   a r r a n g e d   member   (15)  b e i n g   j o i n e d   t o  

the   m i x i n g   n o z z l e ( s )   (5)  so  t h a t   t h e   r o t a r y   c o u p l i n g s  

p r o v i d e   r e l a t i v e   r o t a t i o n a l   m o v e m e n t   b e t w e e n   t h e   c o n d u i t s '  

e n t r a n c e   e n d s   and  o u t l e t   e n d s   in  t h e   m i x i n g   n o z z l e ( s ) ;  

a n d  

a  d r i v e   means   (4)  f o r   d r i v i n g   t h e   m i x i n g   n o z z l e   ( 5 )  

w i t h   t h e   d i s c h a r g e   l a n c e   (6)  in  a  r o t a t i n g   m a n n e r   so  t h a t  

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

i n n e r   s u r f a c e .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   t h e   s e c o n d   r o t a t i n g   c o u p l i n g   (3)  i s   p r o v i d e d   w i t h  

one  or  more   a n n u l a r   g r o o v e s   ( 1 7 , 1 8 )   in  e a c h   c o u p l i n g   h a l f  

( 1 5 , 1 6 ) ,   d i r e c t l y   f a c i n g   e a c h   o t h e r ,   and  w i t h   t h e   r e q u i r e d  

s e a l i n g   means   (19)  b e t w e e n   t h e   c o u p l i n g   h a l v e s ,   s a i d  

a n n u l a r   g r o o v e s   ( 1 7 , 1 8 )   b e i n g   in  c o m m u n i c a t i o n   w i t h   t h e  

e n t r a n c e   and  o u t l e t   c o n d u i t   f o r   w e t t i n g   a g e n t .  



3.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   in   t h a t   i t   i s   p r o v i d e d   w i t h   a  l a n c e   (6)  a n d  

one  or  more  m i x i n g   n o z z l e s   ( 5 ) .  

4.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   in   t h a t   i t   i s   p r o v i d e d   w i t h   two  l a n c e s   ( 6 )  

and  one  or   more   m i x i n g   n o z z l e s   ( 5 , 5 ' )   to   e a c h   l a n c e .  

5.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   o u t e r   p i p e   (1)  of   t h e   f i r s t  

c o n d u i t   i s   a r r a n g e d   to  be  d r i v e n   by  means   o f   t h e   d r i v e  

means   (4)  w i t h   a  r o t a r y   m o v e m e n t   t h u s   d r i v i n g   t h e   l a n c e  

a r r a n g e m e n t   ( 6 )  .  

6.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m s   1  and  2 ,  

c h a r a c t e r i z e d   i n   t h a t   one   c o u p l i n g   h a l f   (15)  of   t h e   s e c o n d  

r o t a r y   c o u p l i n g   (3)  i s   a r r a n g e d   to   be  d r i v e n   by  means   o f  

t h e   d r i v e   means   (4)  w i t h   a  r o t a t i o n a l   m o v e m e n t   t h u s  

d r i v i n g   t h e   l a n c e   a r r a n g e m e n t   ( 6 ) .  
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