
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0 1 5 3 0 7 1  

Office  europeen  des  brevets  ^ 2  

EUROPEAN  PATENT  APPLICATION 

Application  number:  85300731.8  ©  Int.  CI.-:  B  05  B  7/04,  B  01  F  1 3 / 1 0  

Date  of  filing  .  04.02.85 

©  Priority:  03.02.84  GB  8402867  @  Applicant:  Jones,  Alan  Lewis,  28  The  Vale,  Oakley 
Basingstoke  Hants.  (GB) 

©  Date  of  publication  of  application:  28.08.85  @  Inventor:  Jones,  Alan  Lewis,  28  The  Vale,  Oakley 
Bulletin  85/35  Basingstoke  Hants.  (GB) 

®  Representative:  Harman,  Michael  Godfrey, 
@  Designated  Contracting  States  :  AT  BE  CH  DE  FR  GB  IT  Holmwood  37  Upper  Park  Road,  Camberley  Surrey 

LI  LU  NL  SE  GU15  2EG  (GB) 

@  Spraying  machinery. 

@  A  machine  for  spraying  cement  or  plastic  based  materials 
for  building  purposes  comprises  two  separate  portions.  A 
hopper  portion  comprises  a  frame  10  with  a  hopper  11  and 
pump  26  driven  via  a  flexible  coupling  and  shaft  25  from  an  air 
motor  20  controlled  via  a  control  unit  21  from  the  end  (not 
shown)  of  the  spray  pipe.  A  mixing  portion  comprises  a  frame 
40  with  a  mixing  chamber  60  mounted  thereon,  the  mixing 
chamber  containing  mixing  paddles  driven  by  a  second  air 
motor  mounted  on  the  frame  40  (Figure  4).  The  base  of  the 

Q|  frame  40  fits  into  one  end  of  the  hopper  1  2  and  can  be  bolted 
4^  thereto  by  bolts  through  the  holes  1  5,  41  .The  two  portions  can 

be  separated  quickly  for  servicing  if  either  breaks  down,  and  a 
_   conventional  mixer  can  be  used  temporarily  with  the  hopper 

portion  (Figure  1). 
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motor  20  controlled  via  a  control  unit  21  from  the  end  (not 
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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  s p r a y i n g   machinery ,   and  more 

s p e c i f i c a l l y   to  machinery   for  s p r a y i n g   b u i l d i n g   m a t e r i a l s   such  a s  

cement  or  p l a s t i c   based  m a t e r i a l s ,   e .g .   for  a p p l i c a t i o n   to  w a l l s  

as  f i r e   p r o t e c t i v e   l a y e r s .  

Spraying  machinery   of  t h i s   type  is  wel l   known.  In  o n e  

machine  in  common  use,   t h e r e   is  a  hopper  for   c o n t a i n i n g   t h e  

m a t e r i a l   to  be  sp rayed ,   with  a  paddle   s t i r r e r   b u i l t   i n to   t h e  

hopper  for  mixing  the  c o n s t i t u e n t s   (e .g.   cement  and  water)   to  t h e  

r e q u i r e d   c o n s i s t e n c y ,   d r iven   by  a  mixer  motor.   The  hopper  i s  

f u n n e l - s h a p e d   so  t h a t   i t   narrows  to  a  small   a rea   at   the  b o t t o m ,  

and  t he re   is  a  pump  a t t a c h e d   at  the  base  of  the  hopper  so  t h a t  

the  m a t e r i a l   can  be  pumped  out  when  d e s i r e d .   The  pump  has  a  

coup l ing   to  which  a  f l e x i b l e   p ipe   can  be  a t t a c h e d ,   so  t h a t   t h e  

m a t e r i a l   can  be  sprayed   where  d e s i r e d .   The  pump  is  d r i ven   by  a  

pump  motor.  The  f l e x i b l e   pipe  has,   at  i t s   far   end,  c o n t r o l   means  

for  t u r n i n g   the  flow  of  m a t e r i a l   on  and  o f f ,   and  an  a i r   p i p e  

a t t a c h m e n t   so  t h a t   the  m a t e r i a l   can  be  sp rayed   in  the  form  of  a n  

a e r o s o l .  

This  known  machine  has  been  used  for  at  l e a s t   two  d e c a d e s .  

However,  i t   has  two  major  d i s a d v a n t a g e s .   F i r s t ,   i t   is  l a r g e   a n d  

heavy  and  t h e r e f o r e   has  to  be  t r a n s p o r t e d   on  a  l a r g e   l o r r y   or  by  

being  towed;  and  second,   i t   is  so  c o n s t r u c t e d   t h a t   the  f a i l u r e   o f  

any  one   component  r e n d e r s   i t   very  d i f f i c u l t   to  use  the  m a c h i n e ,  

and  i t   is  d i f f i c u l t   and  time  consuming  to  e f f e c t   r e p a i r s   t o  

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

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   a  s p r a y i n g  

machine  which  is  r e l a t i v e l y   easy  to  use  and  in  which  the  f a i l u r e  

of  some  components ,   e .g .   the  f a i l u r e   of  the  mixing  means,  can  b e  

d e a l t   wi th   r e l a t i v e l y   q u i c k l y   whi le   l e a v i n g   the  r e s t   of  t h e  

machine  capab le   of  c o n t i n u i n g   to  be  u s e d .  

Acco rd ing ly   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s p r a y i n g   m a c h i n e  

compr i s ing   a  hopper ,   a  pump  motor ,   and  a  mixing  means  

c h a r a c t e r i z e d   in  t h a t   the  hopper  and  pump  motor  are  m o u n t e d  

t o g e t h e r   on  a  f i r s t   frame,  and  the  mixing  means  compr i se   a  m i x i n g  



chamber  mounted  on  a  second  frame  t o g e t h e r   wi th   a  mixing  m o t o r ,  

the  upper  edge  of  the   hopper  b e i n g - f o r m e d   to  r e c e i v e   and  h a v e  

b o l t e d   t h e r e t o   a  mat ing   p o r t i o n   of  the  second  frame.  By  t h i s  

means,  the   machine  as  a  whole  compr i ses   a  hopper  with  a  s e p a r a t e  

mixing  chamber  mounted  above  i t ,   such  t h a t   in  the  event   of  a  

f a i l u r e   of  the   mixing  motor  or  o the r   f a i l u r e   r e l a t i n g   to  t h e  

mixing,   the  second  frame,   wi th   the  mixing  chamber  and  m i x i n g  

motor  mounted  t h e r e o n ,   may  be  r a p i d l y   and  e a s i l y   u n b o l t e d   f r o m  

the  hopper  and  removed.  The  mixing  motor  or  chamber  may  then  b e  

r e p a i r e d ,   whi le   the  hopper  and  pump  motor  c o n t i n u e   to  o p e r a t e .  

If   need  be,  mixing  can  t e m p o r a r i l y   be  c a r r i e d   out  by  means  of  a  

second  mixer ,   e .g .   an  o r d i n a r y   cement  mixer ,   whi le   the  m i x i n g  

chamber  and  motor  are  be ing   r e p a i r e d .  

Other   a d v a n t a g e o u s   f e a t u r e s   of  the  i n v e n t i o n   w i l l   be  p o i n t e d  

out  in  the  cour se   of  the   f o l l o w i n g   d e s c r i p t i o n   of  the  p r e f e r r e d  

form  of  the  i n v e n t i o n ,   with  r e f e r e n c e   to  the  d rawings ,   in  w h i c h :  

F igu re   1  is  a  s i de   view  of  the  f i r s t   frame  wi th   the  h o p p e r  

and  pump  motor  mounted  t h e r e o n ;  

F i g u r e   2  is  a  top  view  t h e r e o f ;  

F igu re   3  is   a  s ide   view  of  the  second  frame  with  the  m i x i n g  

chamber  and  mixing  motor  mounted  t h e r e o n ,   a n d  

F igu re   4  is   an  end  view  t h e r e o f .  

R e f e r r i n g   to  F igu re   1,  the  hopper  p o r t i o n   of  the  m a c h i n e  

c o m p r i s e s   a  frame  10  wi th   a  hopper   11  mounted  t h e r e o n .   The  f r a m e  

10  is   r e c t a n g u l a r ,   and  c a r r i e s   u p r i g h t s   13  which  s u p p o r t   the  t o p  

edge  14  of  the  hopper .   The  hopper  11  is   formed  of  four   m a j o r  

s l o p i n g   p l a t e s   which  form  a  funne l   shape,   wi th   t h r e e   f u r t h e r  

smal l   p l a t e s   fo rming   a  wel l   12  a t   i t s   base .   The  top  edge  14  o f  

the  hopper  is  in  the  form  of  a  band  forming  an  u p r i g h t   rim  to  t h e  

h o p p e r .  

Also  mounted  on  the  frame  10  is  the  pump  motor  20.  This  may 

be  a  d i e s e l   motor  or  an  e l e c t r i c   motor,   but  i t   is  p r e f e r a b l y   a n  

a i r   motor ,   d r i v e n   from  a  compressed   a i r   supp ly   which  is  c o u p l e d  

to  i t   v ia   a  c o u p l i n g   23.  This  is  c o n v e n i e n t   because   a  c o m p r e s s e d  

a i r   supp ly   is   r e q u i r e d   anyway  for   the  s p r a y i n g .   The  a i r   s u p p l y  



is  fed  to  the  motor  20  th rough   a  c o n t r o l   va lve   2 1 ,  w h i c h   i s  

c o n t r o l l e d   by  a  c o n t r o l   l i n e   22 .  

The  motor  ou tpu t   is  coupled   th rough   r e d u c t i o n   g e a r i n g   24  to  a  

s h a f t   25,  which  p a s s e s   th rough   the  wel l   12  at  the  base  of  t h e  

hopper  11.  This  s h a f t   25  p a s s e s   l o n g i t u d i n a l l y   t h rough   the  w e l l  

(with  a  coup l i ng   which  is  a c c e s s i b l e   in  the  wel l )   to  a  pump  26 

f ixed   to  the  well   12  and  having  a  coup l i ng   27  at   i t s   ou t e r   e n d .  

The  pump  26  may  be  of  any  c o n v e n i e n t   type ;   p r e f e r a b l y   i t   is  a  

worm  and  s t a t o r   type ,   in  which  the  s h a f t   25  d r i v e s   a  metal   worm 

(somewhat  r e s e m b l i n g   a  s p i r a l   carved  leg  of  a  c e r t a i n   s t y l e   o f  

f u r n i t u r e )   which  p a s s e s   th rough   a  rubber   s t a t o r   having   h e l i c a l  

grooves ,   of  the  same  sense  but  of  t i g h t e r   p i t c h ,   formed  on  i t s  

i n s i d e .  

The  coup l ing   27  has  a  f l e x i b l e   pipe  (not  shown)  f i x e d   to  i t  

in  use,  with  the  o the r   end  of  the  pipe  ending  in  a  nozz l e   a t  

which  an  a i r   supply   is  i n j e c t e d   so  t h a t   the  o p e r a t o r   can  spray  a  

mix tu re   of  a i r   and  the  m a t e r i a l   being  pumped  from  the  hopper  11 .  

P r e f e r a b l y   the  nozz le   a l so   has  a  c o n t r o l   hand le   which  is  c o u p l e d  

to  the  o the r   end  of  the  c o n t r o l   l i n e   22  to  the  c o n t r o l   va lve   21 ,  

so  t h a t   the  o p e r a t o r   can  t u rn   the  pump  motor  20  on  and  o f f .   The 

c o n t r o l   l i n e   22  may  be  e i t h e r   pneumat ic   or  a  f l e x i b l e   m e c h a n i c a l  

c a b l e .  

I t   w i l l   be  noted  t h a t   the  wel l   12,  to  which  the  hopper  11 

narrows  at   i t s   base,   has  a  l a r g e   a rea ,   and  t h a t   the  pump  26  i s  

fed  from  a  p o i n t   s l i g h t l y   above  the  bot tom  of  the  w e l l .   T h i s  

r e s u l t s   in  a  good  u n i n t e r r u p t e d   flow  of  the  m a t e r i a l   t h rough   t h e  

pump,  r e s u l t i n g   in  f a s t   and  r e l a t i v e l y   un i form  s p r a y i n g .   In  some 

p r e v i o u s   machines ,   a  narrow  t h r o a t   has  been  used,   r e s u l t i n g   i n  

slow  and  i n t e r r u p t e d   f e e d i n g   of  the  m a t e r i a l   to  be  s p r a y e d .  

The  motor  20  with  the  c o n t r o l   va lve   21  is  no rma l ly   covered   by  

a  h inged  cover  30,  shown  in  the  open  p o s i t i o n   in  F igure   1.  The 

frame  10  has  f e e t   31  at  one  end  and  wheels   32  at  the  o the r   s o  

t h a t   i t   can  e a s i l y   be  moved  a b o u t .  

F igu re s   3  and  4  show  the  second  frame  wi th   the  mixing  m o t o r  

and  hopper .   The  second  frame  40  compr i ses   a  r e c t a n g u l a r   p o r t i o n  



40A  with  an  e x t e n s i o n   40B  to  the  l e f t   as  seen  in  F igure   4.  The 

p o r t i o n   40A  f i t s -   i n s i d e   the  rim  14  of  the  hopper  11,  a n d  

i s p r o v i d e d   wi th   ho les   41  which  match  with  ho les   15  in  the  r i m  

14.  Thus  when  the   second  frame  40  is  f i t t e d   i n to   the  rim  14,  i t  

can  be  b o l t e d   to  the  rim  14  by  means  of  b o l t s   16,  as  shown  i n  

F igure   2.  The  frame  40  is  shown  in  F igure   3  v e r t i c a l l y   above  t h e  

p o s i t i o n   which  i t   o c c u p i e s   when  b o l t e d   to  the  hopper  as  shown  i n  

F igure   1 .  

The  frame  40  c a r r i e s   a  pa i r   of  s u p p o r t s   43  and  44  t h r o u g h  

which  a  s h a f t   51  p a s s e s ,   the  s h a f t   51  being  d r iven   by  a  m i x e r  

motor  50  f i x e d   to  the  frame  40.  The  motor  50  may  be  a  d i e s e l   o r  

e l e c t r i c   motor ,   but  is  p r e f e r a b l y   an  a i r   motor  ( l ine   motor  20) 

wi th   a  c o n t r o l   va lve   52,  a  c o u p l i n g   53,  and  a  c o n t r o l   l i n e   54 .  

I t   is   not   u s u a l l y   n e c e s s a r y   to  c o n t r o l   the  motor  50  from  t h e  

spray   n o z z l e   (not  shown),  because   mixing  is  a  ba tch   o p e r a t i o n  

which  is  c a r r i e d   out  s e p a r a t e l y   from  the  s p r a y i n g .  

The  s h a f t   51  p a s s e s   th rough   a  mixer  chamber  60,  i n to   w h i c h  

the  m a t e r i a l s   to  be  sp rayed   (e .g .   cement  and  water)   are  put   f o r  

mixing.   The  s h a f t   51  c a r r i e s   mixing  p a d d l e s   55.  In  a d d i t i o n ,   a t  

the  r i g h t - h a n d   end  of  the  mixing  chamber  60,  as  seen  in  F igure   4 ,  

t h e r e   is  a  s h a f t   61  f i x e d   to  the  chamber  60  and  having  a  t i p p i n g  

wheel  62  f i x e d   to  i t s   o the r   end.  The  chamber  60  is  o b v i o u s l y  

no rma l ly   he ld   a t   or  near   the  u p r i g h t   p o s i t i o n ,   as  shown,  f o r  

mixing ,   and  when  mixing  is   comple te ,   i t   is   t i p p e d   over  by  means  

of  the  wheel  62  to  t i p   the  mixed  m a t e r i a l   i n t o   the  hopper  1 1 .  

The  frame  40  a l so   c a r r i e s   wheels   65  a t   the  motor  end,  so  t h a t  

i t   can  be  moved  e a s i l y   when  i t   is  d i smounted   from  the  hopper  1 1 ,  

and  a  cover  66  (shown  in  the  open  p o s i t i o n )   for   the  motor  5 0 .  



1.  A  s p r a y i n g   machine  compr i s ing   a  hopper  (11),  a  pump  m o t o r ,  

(20)  and  a  mixing  means  (50,  55,  60)  c h a r a c t e r i z e d   in  t h a t  

the  hopper  (11)  and  pump  motor  (20)  are  mounted  t o g e t h e r   on  a  

f i r s t   frame  (10),  and  the  mixing  means  comprise   a  m i x i n g  

chamber  (60)  mounted  on  a  second  frame  (40)  t o g e t h e r   with  a  

mixing  motor  (50),  the  upper  edge  (14)  of  the  hopper  b e i n g  

formed  to  r e c e i v e   and  have  b o l t e d   t h e r e t o   a  mat ing  p o r t i o n  

(40A)  of  the  second  f r a m e .  

2.  A  s p r a y i n g   machine  a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   i n  

t h a t   the  hopper  is  formed  wi th   a  narrow  area   (12)  at   t h e  

bottom  and  the  pump  (26)  is  connec ted   s u b s t a n t i a l l y  

h o r i z o n t a l l y   at  a  s h o r t   d i s t a n c e   above  the  base  of  the  n a r r o w  

a r e a .  

3.  A  s p r a y i n g   machine  a c c o r d i n g   to  c la im  2,  c h a r a c t e r i z e d   i n  

t h a t   the  pump  is  d r i v e n   by  means  of  a  s h a f t   (25)  which  p a s s e s  

th rough  the  narrow  area   and  has  a  coup l ing   in  the  n a r r o w  

a r e a .  

4.  A  s p r a y i n g   machine  a c c o r d i n g   to  any  p r e v i o u s   c l a i m ,  

c h a r a c t e r i z e d   in  t h a t   the  two  motors   (20,  50)  a r e  a i r   m o t o r s .  
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