
J " \   

Europaisches  Patentamt 
i  European  Patent  Office  ©  Publication  number:  0  0 2 2   3 0 7  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  80300294.8  ©  Int.  CI.3:  B  08  B  3 /02  

©  Date  of  filing:  31.01.80 

©Priority:  06.07.79  ES  482665  ©Applicant:  INGENIERIA  AGULLO,  S.A. 
Balmes,  191 
BarceIona-6(ES) 

Qs)  Date  of  publication  of  application: 
14.01.81  Bulletin  81/2  @  Inventor:  Negui,  Miguel  Agullo 

Balmes,  191 
©  Designated  Contracting  States:  Barcelona-6(ES) 

AT  BE  CH  DE  FR  GB  IT  LU  NL  SE 
©  Representative:  Spall,  Christopher  John  et  al, 

BARKER,  BRETTELL  &  DUNCAN  138  Hagley  Road 
Edgbaston  Birmingham  B169PW(GB) 

(55)  Improvements  in  machines  for  washing  machined  parts. 

The  machine  has  a  washing  station  22,  a  blowing  station 
23,  and  a  drying  station  24  to  which  machined  parts  are  trans- 
ferred  in  sequence.  The  washing  station  22  has  a  washing 
device  3  including  a  mobile  housing  3  which  is  movable  bet- 
ween  a  loading  and  unloading  inoperative  position  in which  a 
part  can  be  placed  in  or  removed  from  the  housing  3  and  an 
operative  washing  position  in  which  a  major  portion  of  the 
part  is  enclosed  within  the  walls  of  the  housing  3,  and  an 
automatic  valve  device  10  for  supplying  washing  liquid  to 
nozzles  4,  4'  only  when  the  housing  3  is  in  the  operative 
position. 



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  i m p r o v e d  

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

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

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

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

w a s h e d .  

M a c h i n e s   of  t h i s   t y p e   u s e d   u n t i l   now  i n  

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

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

1)  G r e a t   f l o w   of   l i q u i d   a t   p r e s s u r e s  
b e t w e e n   2  and  12  k g / c m 2 .  

2)  The  j e t s   of   w a s h i n g   l i q u i d   a r e   c o n t i n u o u s  

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

e q u i p m e n t ,   a r r i v a l   c o l l e c t o r s ,   e t c . . . . . ,   a r e  

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

t u r e .  

3)  W a s h i n g   t i m e s   a r e   r e l a t i v e l y   l o n g   ( b e t -  

w e e n  0 . 5   t o  1 . 5   m i n u t e s )   and  c o n s e q u e n t l y ,   t h e  

s i z e   of   t h e   m a c h i n e   and  i t s   a u x i l i a r y   e l e m e n t s ,  

s u c h   as  f i l t e r s ,   p u m p s ,   e t c . . . ,   i n c r e a s e   to   a n  

e n o r m o u s   e x t e n t ,   as  p r o d u c t i o n   a u g m e n t s .  



A c c o r d i n g   to   o u r   i n v e n t i o n   i n   a  m a c h i n e   o f  

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

b e t w e e n   an  i n o p e r a t i v e   l o a d i n g   and  u n l o a d i n g  

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

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

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

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

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

t h e   p a r t   to   be  w a s h e d ,   and   a u t o m a t i c   v a l v e   m e a n s  
f o r   c o n t r o l l i n g   t h e   s u p p l y   o f   w a s h i n g   l i q u i d   t o  

t h e   w a s h i n g   n o z z l e s   i s   o p e r a b l e   i n   r e s p o n s e   to   t h e  

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

l i q u i d   to   be  s u p p l i e d   t o   t h e   n o z z l e s   o n l y   when  t h e  

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

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

to   t h e   n o z z l e s .  

S i n c e   t h e   j e t s   o f   w a s h i n g   l i q u i d   work   i n t e r -  

m i t t e n t l y ,   i . e . ,   t h e   w a s h i n g   l i q u i d   i s   o n l y  

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

a r e   p a r t s   to   be  w a s h e d ,   u n l i k e   t h e   m a c h i n e s   u s e d  

u n t i l   now,  i n   w h i c h   t h e   j e t   i s   c o n t i n u o u s ,   r e p r e -  

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

A l s o   t h e   m a c h i n g   t i m e s   a r e   much  s h o r t e r ,   as  a  

r e s u l t   o f   t h e   w o r k   m e t h o d ,   p r e s s u r e s   and  d e s i g n   o f  

t h e   m a c h i n e ,   i t   b e i n g   p o s s i b l e   t o   e s t a b l i s h ,   i n  

p r i n c i p l e ,   p r a c t i c a l   t i m e   o f   5  to   15  s e c o n d s ,  

a c c o r d i n g   to   t h e   t y p e   o f   p a r t ,   and   how  d i r t y   i t  

i s .  

P r e f e r a b l y   t h e   n o z z l e s   a r e   s u p p l i e d   w i t h  

l i q u i d   a t   medium  and  h i g h   p r e s s u r e   f rom  two  i n d e p -  

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

be  u s e d   w i t h   w a s h i n g   p r e s s u r e s   of   b e t w e e n  1 5  

and   50  k g / c m 2   f o r   t h e   m e d i u m   w a s h i n g   p r e s s u r e   a n d  



b e t w e e n   200  and  300  k g / c m 2   f o r   t h e   h i g h   w a s h i n g  

p r e s s u r e .  

O t h e r   a d v a n t a g e s   and  c h a r a c t e r i s t i c s   of   t h e  

i m p r o v e m e n t s   p r o v i d e d   by  t h e   p r e s e n t   i n v e n t i o n  

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

w i t h   r e l a t i o n   to   t h e   a n n e x e d   d r a w i n g s ,   w h i c h   i l l u -  

s t r a t e ,   by  way  of   u n l i m i t e d   e x a m p l e ,   a  fo rm  o f  

e m b o d i m e n t   of   s a m e .  

F i g u r e   1  shows   a  p e r s p e c t i v e   v i e w   of   a  

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

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

h o r i z o n t a l   d i s p l a c e m e n t ;  

F i g u r e   2  i l l u s t r a t e s   a  p e r s p e c t i v e   v i e w ,   o n  

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

c i r c u i t ;  

F i g u r e   3  i s   a  f r o n t   e l e v a t i o n   v i e w   of  t h e  

w a s h i n g   s t a t i o n   r e p r e s e n t e d   in   F i g u r e   1,  b u t   w i t h  

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

i t i o n ;  

F i g u r e   4  r e p r e s e n t s   a  p l a n   v i e w   of   t h e   w h o l e  

of   a  m a c h i n e   f o r   w a s h i n g   m a c h i n e d   p a r t s ,   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 u r e  5   a n d  6   a r e   b o t h   s i m i l a r   v i e w s   t o  

F i g u r e   3  and  4,  r e s p e c t i v e l y ,   b u t   w i t h   a  m o b i l e  

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

F i g u r e   7  shows   a  d e t a i l e d   v i e w ,   on  an  e n l a r -  

ged  s c a l e   and  as  a  c r o s s - s e c t i o n ,   of   a  w a s h i n g   b o x  

a c c o r d i n g   to  t h e   i n v e n t i o n .  



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

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

m o t o r   i n d u s t r y .  

In  F i g u r e  1   we  c a n   s e e   t h a t   t h e   w a s h i n g  
s t a t i o n   as  s u c h   i n c l u d e s   a  t r a n s p o r t   s y s t e m   m a d e  

up  of   some  b a r s   1,  w h i c h   t r a n s f e r   t h e   p a r t   t o   b e  

w a s h e d   2,  to   an  e x a c t   p o s i t i o n   i n   t h e   m i d d l e   o f  

t h e   two  w a s h i n g   b o x e s ,   3,  f o l l o w i n g   t h e   d i r e c t i o n  

of   t h e   a r r o w   A.  To  u n d e r s t a n d   t h e   d r a w i n g s  

b e t t e r ,   t h e   p a r t   2  h a s   b e e n   d r a w n   i n   t h e   p o s i t i o n  

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

t h e   p a r t  2   i s   b e t w e e n   t h e   two  m a c h i n e   b o x e s   3 

( F i g u r e   3 ) ,   t h e s e   c l o s e   a c c o r d i n g   t o   t h e   d i r e c t i o n  

i n d i c a t e d   by  t h e   a r r o w s   B,  t h e   p a r t   2  b e i n g   c l a m -  

p e d   b e t w e e n   t h e   b o d y   f o r m e d   by  t h e   two  b o x e s .  

T h e s e   b o x e s   3  a r e   h o l l o w ,   to   r e c e i v e   t h e   w a s h i n g  

l i q u i d   i n s i d e   t hem  and  f e e d   t h e   w a s h i n g   n o z z l e s   4  

l o c a t e d   i n s i d e   t h e   b o d y   f o r m e d   by  t h e   b o x e s   3,  i . e  

a t   t h e   s i d e s ,   a b o v e ,   i n   f r o n t   o f   and   b e h i n d   t h e  

p a r t   2  to   be  w a s h e d .  

In  F i g u r e  3   we  c a n   s e e   t h e   b o x  3   i n   t h e  

c l o s e d   p o s i t i o n   o v e r   t h e   p a r t   2  and   t h e   s i t u a t i o n  

of   t h e   n o z z l e s   4  a r o u n d   i t .   At   t h e   l o w e r   p a r t ,   a  

m i x e d   c l o s e d   s o l u t i o n   i s   a d o p t e d ,   f o r m e d   by  s o m e  

b o x e s   5  w h i c h   a r e   an  i n t e g r a l   p a r t   o f   t h e   b o x e s   3 ,  

and  a n o t h e r   m a i n   w a s h i n g   box   6,  w h i c h   i s   a  j o i n t  

p a r t   o f   t h e   t r a n s f e r   s y s t e m ,   f o r m e d   by  t h e   b a r s   1 .  

The  b o x e s   3  a r e   m o u n t e d   on  o p p o s e d   m o b i l e  

t a b l e s   7,  w h i c h   s l i d e   on  a  b e d f r a m e   8,  when  d r i v e n  

by  h y d r a u l i c   c y l i n d e r s   9.  S e m i - b o d i e s   f o r m e d   b y  

c o m b i n a t i o n s   of   t h e   r e s p e c t i v e   b o x e s   3  and  5  a r e  

an  i n t e g r a l   p a r t   of   t h e   m o b i l e   t a b l e s   7.  T h r e e  



p o s i t i o n s   a r e   f i x e d   f o r   t h e   t a b l e s   7,  and  t h u s   f o r  

t h e   b o x e s   3:  t h e   c l o s e d   p o s i t i o n   f o r   w o r k i n g ,   a s  

shown  in   F i g u r e   3;  t h e   i n t e r m e d i a t e   p o s i t i o n ,   w i t h  

t h e   j e t s   s t o p p e d   and  t h e   b o x e s   o p e n ,   as  s e e n   i n  

F i g i r e   1  ( i n   o r d e r   to   t r a n s f e r   t h e   p a r t   2 ) ;   and  a  
t h i r d   p o s i t i o n ,   w i t h   t h e   b o x e s   3  and  t h e   t a b l e s   5 

w i t h d r a w n   to  a  maximum  in  t h e   d i r e c t i o n   o p p o s i t e  

to   t h e   a r r o w s   B,  i n   o r d e r   to   a s s i s t   m a i n t e n a n c e  

and  a c c e s s   to  t h e   n o z z l e s   4 .  

The  t a b l e s   7  a r e   t h e   t y p e   u s e d   i n   m a c h i n e  

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

g r o u n d .   Wi th   t h e   u se   of   t h e s e   c o n v e n t i o n a l  

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

t h e   b o x e s   3  w i t h   r e s p e c t   to   t h e   p a r t   to   be  w a s h e d .  

T h i s   p r e c i s i o n   f a c t o r   in   p o s i t i o n i n g   t h e   b o x e s   3 ,  

and  c o n s e q u e n t l y   t h e   n o z z l e s   4,  i s   e s s e n t i a l   f o r  

t h e   q u a l i t y   of   t h e   w a s h i n g .  

The  p o s i t i o n i n g   e r r o r   i s   u n d e r   0 . 2 m m . ,   t h a n k s  

to   t h e   d e s i g n   of   t h e   m a c h i n e ,   w h i c h   d o e s   n o t  

h a p p e n   w i t h   known  w a s h i n g   m a c h i n e s .  

The  b e d f r a m e   8,  w h i c h   i s   common  to   b o t h   t h e  

t a b l e s   7,  i s   c o n s t r u c t e d   f rom  v e r y   t h i c k   m e t a l  

s h e e t   and  w h i c h   a t   t h e   same  t i m e   a c t s   as  a  s u p p o r t  

f o r   t h e   t r a n s f e r   s y s t e m   of   t h e   b l o c k s   to   b e  

w a s h e d .  

When  t h e   b o d y   f o r m e d   by  t h e   b o x e s   3  has   b e e n  

c l o s e d   o v e r   t h e   p a r t s   2,  t h e   a u t o m a t i c   v a l v e   10  

o p e n s ,   w h i c h   o p e n s   t h e   p a s s a g e   to   t h e   w a s h i n g  

l i q u i d .   The  v a l v e   10  i s   m o u n t e d   as  an  i n t e g r a l  

p a r t   of   t h e   b o x e s   3,  and  t h e r e f o r e   moves   w i t h  

t h e m .   A  p r e s s u r e   a c c u m u l a t o r   II  i s   a l s o   p r o v i d e d  

in   o r d e r   to  b u f f e r   t h e   i m p a c t   p r o d u c e d   on  t h e  



n o z z l e s   4  when  t h e   l i q u i d   a r r i v e s   a t   g r e a t   s p e e d  
i n s i d e   t h e   b o x e s   3,  i n   r e s p o n s e   t o   o p e n i n g   o f   t h e  

v a l v e   10.   T h i s   a c c u m u l a t o r   II   i s   t h e r e f o r e   a l s o  

m o b i l e ,   j o i n t l y   w i t h   t h e   b o x e s  3   f o r   w a s h i n g .  

S e a l i n g   o f   t h e   b o x e s   i s   a c h i e v e d   by  m e a n s   o f  

t w o   m e t a l   s h e e t   c o v e r   12  w h i c h   a r e   m o u n t e d   on  t h e  

b o x e s   3.  One  of   t h e   c o v e r s   12  has   a  r u b b e r - f o a m  

j o i n t   13  a p p l i e d   i n   i t s   e d g e ,   w h i c h   i s   p r e s s e d   b y  
t h e   e d g e   of   t h e   o p p o s i t e   c o v e r .   T h i s   p r e s s i n g  
a c t i o n   i s   p e r f o r m e d   a t   t h e   end   of   t h e   c l o s i n g   r u n  
o f   t h e   b o x e s   3  and  w i t h   i t ,   t h e   l i q u i d   c an   n e i t h e r  

l e a k   f r o m   t h e   t o p ,   or   t h e   f r o n t ,   or   t h e   s i d e s ,   b u t  

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

t h e   g u t t e r   14.  The  d i r t y   l i q u i d   i s   t a k e n   f r o m  

t h i s   g u t t e r   14  to   t h e   f i l t e r i n g   s t a t i o n .  

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

t a n k  1 5   w h e r e   t h e   c l e a n   l i q u i d   a r r i v e s   f r o m   t h e  

f i l t e r i n g   s t a t i o n .   T h i s   f i l t e r i n g   s t a t i o n   c a n   b e  

u n i q u e   f o r   e a c h   m a c h i n e ,   or   can   be  a r r a n g e d   t o  

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

t h e   v a c u u m   t a n k   15  o f   c l e a n   l i q u i d   f rom  a  f i l t -  

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

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

m i c r o n s .  

From  t h e   v a c u u m   t a n k   15,  t h e   l i q u i d   i s   s u c k e d  

by  t h e   m a i n   w a s h i n g   pump  16,  a f t e r   p a s s i n g   t h r o u g h  

t h e   s a f e t y   f i l t e r   20,   and   i s   t a k e n   f rom  t h e r e   t o  

t h e   c o l l e c t o r   18  w h i c h   f e e d s   t h e   h o s e s   19,  w h i c h  

t e r m i n a t e   t h e   v a l v e   10,  d e s c r i b e d   a b o v e ,   and   f r o m  

h e r e   t o   t h e   w a s h i n g   b o x e s   3 .  

On  t h e   o t h e r   h a n d ,   a  s e c o n d   a c c u m u l a t o r   17  i s  

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



f rom  t h e   pump  16  d u r i n g   t h e   p a r t   o f   t h e   work   c y c l e  
in   w h i c h   t h e   b o x e s   3  a r e   n o t   w o r k i n g ,   i . e .   t h e y  

a r e   n o t   w a s h i n g .   As  t h i s   i d l e   t i m e   can   r e p r e s e n t  

up  to   s e v e n t y   p e r   c e n t   of  t h e   w h o l e   of   t h e   c y c l e ,  

t h e   u s e   o f   t h e   a c c u m u l a t o r   17  i s   o b v i o u s .   On  t h e  

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

p u m p  1 6   d u r i n g   t h e   w h o l e   of   t h e   c y c l e   to   b e  

s t o r e d ,   and  on  t h e   o t h e r   h a n d   f o r   t h i s   e n e r g y   t o  

be  d i s c h a r g e d   in   a  v e r y   s h o r t   t i m e   when  t h e  

v a l e   10  o p e n s .  

L i k e w i s e ,   n e c e s s a r y   s a f e t y   v a l v e s   m u s t   b e  

f i t t e d   i n t o   t h e   c i r c u i t ,   a c c o r d i n g   to  t h e   r e g u l -  

a t i o n s   in   e a c h   c o u n t r y ,   as  w e l l   a l s o   as  an  a u t o -  

m a t i c   r e l i e f   v a l v e   12,  w h i c h   a c t s   when  t h e   a c c u m -  

u l a t o r   17  i s   a l r e a d y   f u l l .  

I t   i s   a l s o   to   be  u n d e r s t o o d   t h a t   t h e   a d v a n -  

t a g e   of   t h e   a c c u m u l a t o r   17  i s   to  e n a b l e   a  s m a l l e r  

pump  16  to   be  u s e d   ( a t   l e a s t  5 0 %   s m a l l e r )   t h a n  

t h a t   w h i c h   w o u l d   have   to   be  u s e d   i f   t h e   a c c u m -  

u l a t o r   17  d i d   n o t   e x i s t .  

A f t e r   t h e   w a s h i n g   s t a t i o n   22  ( F i g .   4 ) ,   t h e r e  

i s   p r o v i d e d   a  b l o w i n g   s t a t i o n  2 3   e q u i p p e d   w i t h  

c o m p r e s s e d   a i r .   The  b l o w i n g   s t a t i o n  2 3   i s   t h e  

same  as  t h e   w a s h i n g   s t a t i o n   22,  in   a l l   t h e   a s p e c t s  

d e s c r i b e d ,   w i t h   t h e   e x c e p t i o n   t h a t   t h e   c o l l e c -  

t o r   18  i s   f e d   d i r e c t   w i t h   c o m p r e s s e d   a i r   and  t h a t  

t h e   a c c u m u l a t o r   II  i s   r e p l a c e d   by  a  s u c k e r ,   w h i c h  

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

p a r t   2  when  b l o w i n g   o c c u r s   w i t h   t h e   b o x e s   3  c l o s e d  

on  t h e   s a i d   p a r t  2 .   N a t u r a l l y ,   t h i s   s u c k e r   i s  

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

p a r t   2  and  t h e   n o z z l e s   4,  i . e .   i t   i s   c o m p l e t e l y  

d i s c o n n e c t e d   f rom  t h e   i n s i d e   of  t h e   b o x e s   3 .  



H e n c e ,   t h e   s u c k e r   i s   m o u n t e d   on  t h e   b o x e s   3  f o r  

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

s p a c e   b e t w e e n   t h e   n o z z l e s   4  and  t h e  p a r t   2  w i t h  

t h e   o u t e r   s i d e   o f   t h e   b o x e s   3,  w i t h o u t   h a v i n g   a n y  
c o m m u n i c a t i o n   w i t h   t h e   i n s i d e   o f   t h e   b o x e s  3 .  

F u r t h e r m o r e ,   t h e   s u c k e r   c o m m u n i c a t e s   w i t h   a  s u c -  
t i o n   d e v i c e   as  s u c h   t h r o u g h   some  f l e x i b l e   p i p e s  

s i m i l a r   t o   t h o s e   n u m b e r e d   19.   I t   i s   to   be  u n d e r -  

s t o o d   t h a t   t h e   s u c t i o n   d e v i c e ,   w h i c h   can   c o m p r i s e  

a  f a n   or   a  V e n t u r i   s y s t e m ,   i s   m o u n t e d   on  a  f i x e d  

b e d f r a m e   and  on  t h e   o t h e r   h a n d ,   b u t   t h a t   t h e  

S u c k e r   i s   m o b i l e ,   t o g e t h e r   w i t h   t h e   b o x e s   3 .  

A f t e r   t h e   w a s h i n g   s t a t i o n   22,   and  t h e   e f f e c t  

of   t h e   c o m p r e s s e d   a i r   a t   t h e   b l o w i n g   s t a t i o n   23  t o  

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

p a r t   w h i c h   o n l y   r e m a i n s   to   be  d r i e d .   T h i s   i s   d o n e  

a t   h i g h   s p e e d   w i t h   a i r   f r om  a  f a n   by  means   of   s o m e  

b l o w i n g   n o z z l e s   28,  a t   a  d r y i n g   s t a t i o n   2 4 .  

T h e s e   n o z z l e s   28  a r e   u n c o v e r e d   and  a r e   n o t  

e n c l o s e d   in   a  c a b i n   as  n o r m a l l y   o c c u r s   i n   a  c l a s -  

s i c   w a s h i n g   m a c h i n e .   T h e r e   a r e   o n l y   some  l o o s e  

p a n e l s   f o r   s o u n d - p r o o f i n g   p u r p o s e s .  

In  F i g u r e  4   a  p l a n   v i e w   of   t h e   c o m p l e t e  

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

F i g u r e  4   t h e   p a r t s   2  f o r   w a s h i n g   a r e   l o a d e d   a t  

s t a t i o n   26,  s t a t i o n   22  i s   t h e   w a s h i n g   c e n t r e ,  

n u m e r a l   23  i n d i c a t e s   t h e   b l o w i n g   s t a t i o n   w i t h  

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

t h e   w a s h i n g   s t a t i o n ,   and   n u m b e r a l   24  i n d i c a t e s   t h e  

g e n e r a l   d r y i n g   s t a t i o n   w i t h   a i r   f rom  a  f a n .  

S t a t i o n s   25  a r e   t h e   i n t e r m e d i a t e   w a i t i n g   s t a t i o n s  

and  n u m e r a l   27  i n d i c a t e s   t h e   u n l o a d i n g   s t a t i o n   o f  

p a r t s   2  w h i c h   h a v e   a l r e a d y   b e e n   w a s h e d .  



F i g u r e s  5   a n d  6   i l l u s t r a t e   a n o t h e r   f o rm  o f  

e m b o d i m e n t   of  t h e   m o b i l e   h o u s i n g ,   w h i c h   i s   c o n s t -  

r u c t e d   f rom  a  s i n g l e   p a r t ,   i . e .   by  a  s i n g l e   box  3 

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

a  v e r t i c a l   t a b l e  ,   in   t u r n   m a i n t a i n e d   by  a  b e d -  

f r a m e  .  

F i g u r e  7   shows  a  f o rm  of   s p e c i a l   m o d i f i e d  

c o n s t r u c t i o n   of  t h e   w a s h i n g   b o x e s  3 ,   w h i c h   i s  

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

a n o t h e r   medium  p r e s s u r e   w a s h i n g   c i r c u i t ,   t h r o u g h  

w h o s e   r e s p e c t i v e   n o z z l e s   4'  and  4,  t h e   w a s h i n g  

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

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

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

t h e   h o s e s   19  t h r o u g h   t h e   w a s h i n g   b o x  3   and  t h e  

n o z z l e s   4  c o n n e c t e d   to   i t ,   w h e r e a s   t h e   h i g h   p r e s -  

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

medium  p r e s s u r e   c i r c u i t ,   c r o s s e s   t h e   h o l l o w  

w a s h i n g   box  3,  w h e r e b y   w a s h i n g   l i q u i d   f rom  t h e  

h o s e s   19 '   i s   c o n n e c t e d   d i r e c t l y   to   t h e   h i g h   p r e s -  

s u r e   w a s h i n g   n o z z l e s   4 ' .  

T h i s   form  of  e m b o d i m e n t   i l l u s t r a t e d   i n  

F i g u r e   7,  e n a b l e s   t h e   med ium  and  h i g h   p r e s s u r e  

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

F u r t h e r m o r e ,   t h a n k s   to  t h i s   s y s t e m ,   t h e   m i s t  

c r e a t e d   by  t he   h i g h   p r e s s u r e   a s p e r s i o n ,   i s   p a r t -  

i a l l y   r e d u c e d   by  t h e   c u r r e n t   of   l i q u i d   c r e a t e d   b y  

t h e   m e d i u m - p r e s s u r e   n o z z l e s   4 .  



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

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

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

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

p a r t   to   be  w a s h e d ,   c h a r a c t e r i s e d   i n   t h a t   t h e  

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

l o a d i n g   and  u n l o a d i n g   p o s i t i o n   i n   w h i c h   a  p a r t   t o  

be  w a s h e d   can   be  p l a c e d   in   or   r e m o v e d   f rom  t h e  

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

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

o f   t h e   p a r t   to   be  w a s h e d ,   and  a u t o m a t i c   v a l v e  

m e a n s   10  f o r   c o n t r o l l i n g   t h e   s u p p l y   o f   w a s h i n g  

l i q u i d   to   t h e   w a s h i n g   n o z z l e s   4,  4 '   i s   o p e r a b l e   i n  

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

p e r m i t   w a s h i n g   l i q u i d   to   be  s u p p l i e d   to   t h e  

n o z z l e s   4,  4'  o n l y   when  t h e   w a s h i n g   d e v i c e   i s   i n  

i t s   o p e r a t i v e   p o s i t i o n   and  o t h e r w i s e   to   c u t - o f f  

t h e   s u p p l y   of   w a s h i n g   l i q u i d   to   t h e   n o z z l e s   4 ,  4 ' .  

2.  A  m a c h i n e   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 s e d  

i n   t h a t   t h e   n o z z l e s   4,  4'   a r e   a d a p t e d   to   be  s u p -  

p l i e d   w i t h   l i q u i d   a t   med ium  and  h i g h   p r e s s u r e s  
f r o m   two  i n d e p e n d e n t   c i r c u i t s   19,  1 9 ' .  

3.  A  m a c h i n e   a c c o r d i n g   to   C l a i m   1  or   2,  c h a r a c t -  

e r i z e d   i n   t h a t   t h e   w a s h i n g   d e v i c e   c o m p r i s e s   a  

m o b i l e   h o u s i n g   3  c o m p r i s e d   of   two  p a r t s   w h i c h   a r e  

a d a p t e d   to   be  f i t t e d   t o g e t h e r   w i t h   a  s e a l e d  

j o i n t  3   and  c an   s h i f t   a l o n g   r e s p e c t i v e   g u i d e s   8 

a r r a n g e d   on  r e s p e c t i v e   h o r i z o n t a l   t a b l e s   7 .  



4.  A  m a c h i n e   a c c o r d i n g   to   C l a i m   1  or  C l a i m   2 ,  

d e v i s e   c o m p r i s e s   a  m o b i l e   h o u s i n g   3  of   one  p i e c e  

c o n s t r u c t i o n ,   w h i c h   s h i f t s   a l o n g   a  g u i d e   9  p r o v -  
i d e d   on  a  v e r t i c a l   t a b l e   8 .  

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

c h a r a c t e r i z e d   in   t h a t   t h e   m o b i l e   h o u s i n g  3   i s  

p r o v i d e d   w i t h   a  p r e s s u r e   a c c u m u l a t o r   11,  a d a p t e d  

to   b u f f e r   t h e   i m p a c t   p r o d u c e d   on  t h e   n o z -  

z l e s  4 ' ,   4'  when  t h e   w a s h i n g   l i q u i d   a r r i v e s   a t  

h i g h   s p e e d ,   t h e   v a l v e   means   10  o p e n s .  

6.  A  m a c h i n e   a c c o r d i n g   to   any  p r e c e d i n g   C l a i m ,  

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

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

t h e   w a s h i n g   s t a t i o n ,   f o r   i n s p e c t i n g   and  m a i n t -  

e n a n c e   of   t h e   w a s h i n g   d e v i c e s .  

7.  A  m a c h i n e   a c c o r d i n g   to   any  p r e c e d i n g   C l a i m ,  

c h a r a c t e r i z e d   in   t h a t   t h e   w a s h i n g   l i q u i d   i s   s u p - -  

p l i e d   by  means   of  a  pump,  w h i c h   t a k e s   t h e   w a s h i n g  

l i q u i d   f rom  a  v a c u u m   t a n k ,   h a v i n g   an  i n t e r m e d i a t e  

a c c u m u l a t o r   in   o r d e r   to   r e d u c e   t h e   p o w e r   of   t h e  

p u m p .  

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

c h a r a c t e r i z e d   in   t h a t   t h e   m o b i l e   h o u s i n g  3 ,   o r  

e a c h   p a r t   of  t h e   h o u s i n g   3,  i s   p r o v i d e d   w i t h   t h e  

h i g h   p r e s s u r e   w a s h i n g   l i q u i d   c i r c u i t  1 9   and  t h e  

medium  p r e s s u r e   w a s h i n g   l i q u i d   c i r c u i t   1 9 ' ,  

t h r o u g h   whose   r e s p e c t i v e   n o z z l e s   4 ,  4 ' ,   t h e   w a s h -  

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

9.  A  m a c h i n e   a c c o r d i n g   any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   by  a  b l o w i n g   s t a t i o n   23  to  w h i c h   a  

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



s t a t i o n  2 2 ,   a  s o u r c e   of   c o m p r e s s e d   a i r   a t   t h e  

b l o w i n g   s t a t i o n   23,  and  n o z z l e s   f o r   d i r e c t i n g   t h e  

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

and   a  d r y i n g   s t a t i o n   24  to   w h i c h   a  p a r t   i s   t r a n s -  

f e r r e d   a f t e r   l e a v i n g   t h e   b l o w i n g   s t a t i o n   23,   a n d  

b l o w i n g   n o z z l e s   28  f o r   d i r e c t i n g   d r y i n g   a i r   to   t h e  

p a r t   a t   t h e   d r y i n g   s t a t i o n .  

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

i n   t h a t   t h e   n o z z l e s   a t   t h e   b l o w i n g   s t a t i o n   a r e  

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

b e t w e e n   an  i n o p e r a t i v e   p o s i t i o n   a t   w h i c h   a  p a r t  

c an   be  p l a c e d   i n   or   r e m o v e d   f rom  t h e   h o u s i n g   a n d  

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

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

t h e   p a r t .  

11 .   A  m a c h i n e   a c c o r d i n g   to   C l a i m   9,  c h a r a c t e r i z e d  

i n   t h a t   a i r   i s   s u p p l i e d   to   t h e   n o z z l e s   28  a t   t h e  

d r y i n g   s t a t i o n   24  f rom  t h e   f a n ,   and  t h e   p a r t   to   b e  

d r i e d   i s   o t h e r w i s e   w h o l l y   e x p o s e d   to   t h e   a i r  

w i t h o u t   t h e   p r e s e n c e   o f   an  e n c l o s u r e .  

12.   A  m a c h i n e   a c c o r d i n g   to   any  of   C l a i m s   9  t o   1 1 ,  

c h a r a c t e r i z e d   i n   t h a t   a  l o a d i n g   s t a t i o n  2 6   f o r  

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

i n l e t   t o   t h e   w a s h i n g   s t a t i o n   22,  and  w a i t i n g  

s t a t i o n s   25  a r e   d i s p o s e d   b e t w e e n   t h e   b l o w i n g  

s t a t i o n   23  a n d  t h e   d r y i n g   s t a t i o n   2 4 .  
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