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The  invention  relates  to  the  pretreatment  of  ductile 
non-ferrous  metal  to  be  deformed  in  a  continuous  plastic 
deforming  device  (20)  in  which  the  surface  parts  of the  metal 
to  be  deformed  do  not  substantially  form  surface  parts  of  the 
metal  after  said  deformation.  Known  methods  of  pretreat- 
ment  include  scaling  off  of  thin  surface  layers  and  pickling 
e.g.  in  baths  and  coiling  or  storing  the  metal  thereafter 
before  feeding  to  the  deforming  device.  Such  methods  have 
disadvantages  in  view  of  energy,  waste  of  material  and,  in 
many  cases,  in  still  having  some  surface  contamination  on 
the  metal  entering  the  deforming  device.  To  avoid  such 

disadvantages,  the  invention  proposes  to  spray  the  metal 
with  a  deoxidation  and  cleaning  agent  in  one  throughgoing 
operation  directly  while  it  is  moving  to  the  deforming  device 
and  continuously  and  synchronously  therewith.  Spraying  is 
done  by  directing  forceful  jets  of  the  liquid  onto  the  moving 
metal  surface.  The  spraying  agent  is  a  strong  alkali  and  for 
some  types  of  alloys  there  is  a  further  spraying  step  using  an acid  such  as  a  strong  nitric  acid  solution  in  water.  The  metal 
is  thereupon,  while  moving  on  to  the  deforming  device, 
rinsed  with  water  and  dried. 



Thi s   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   and  a  d e v i c e   f o r   p r e -  
t r e a t i n g   d u c t i l e   n o n - f e r r o u s   m e t a l   f o r   a  c o n t i n u o u s   p l a s t i c  

d e f o r m a t i o n   t r e a t m e n t   in  which   the   s u r f a c e   p a r t s   of  the   m e t a l  

to  be  d e f o r m e d   do  not   s u b s t a n t i a l l y   fo rm  s u r f a c e   p a r t s   o f  

the   m a t e r i a l   a f t e r   s a i d   d e f o r m a t i o n .  

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

are   known,  such   as  s w a g i n g ,   d r a w i n g ,   e x t r u d i n g   and  d e e p  

d r a w i n g .   I f   t h e r e i n   the  s u r f a c e   p a r t s   of  t he   b l a n k   or  o t h e r  

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

as  is  u s u a l l y   the   c a s e   in  m e t a l   w i r e   or  rod  d r a w i n g   o p e r a t i o n s ,  

c o n t a m i n a t i o n s   such   as  o x i d e s   on  the   s u r f a c e   w i l l   a l s o   b e  

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

e v e n   in  a  much  l o w e r   c o n c e n t r a t i o n   or  l a y e r   t h i c k n e s s   b e c a u s e  

the   s u r f a c e   a r e a   i s   i n c r e a s e d   c o n s i d e r a b l y   d u r i n g   the   d e f o r -  

m a t i o n .   In  d r a w i n g   d i e s   and  o t h e r   a c t i v e   s u r f a c e s   of  p l a s t i c  

d e f o r m a t i o n   t o o l s   i t   is  u s u a l   to  add  l u b r i c a n t s   to  d e c r e a s e  

f r i c t i o n   and  s u c h   a g e n t s   a l s o   r e m a i n   on  the  s u r f a c e   of  t h e  

m e t a l   and  do  not   c a u s e   harm,   are   d i v i d e d   over   a  much  l a r g e r  

a r e a   d u r i n g   the   d e f o r m a t i o n   a n d ,   i f   d e s i r e d ,   are  e a s i l y  

r e m o v a b l e   t h e r e a f t e r .  

The  s i t u a t i o n   i s   d i f f e r e n t   f o r   d e f o r m a t i o n   m e t h o d s ,   i n  

wh ich   the  s u r f a c e   p a r t s   of  the   m e t a l   b e f o r e   d e f o r m a t i o n   w i l l  

become  p o s i t i o n e d   to  a  c o n s i d e r a b l e   e x t e n t   i n s i d e   the  m e t a l  

by  the  d e f o r m a t i o n .   Th i s   is  p a r t i c u l a r l y   the  c a se   in  t h e  

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

the   e x t r u s i o n   s p a c e ,   in  which   in  many  c a s e s   the  s u r f a c e   a r e a  

of  the  m e t a l   a f t e r   d e f o r m a t i o n   may  become  even   c o n s i d e r a b l y  

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

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

known  as  the  C o n f o r m @ - p r o c e s s   f o r   c o n t i n u o u s l y   e x t r u d i n g   e . g .  

m e t a l   f e e d s t o c k   f rom  a  c o n t i n u o u s   c a s t i n g   p r o c e s s   ( v i d e   e . g .  

S o c i e t y   of  M a n u f a c t u r i n g   E n g i n e e r s   T e c h n i c a l   P a p e r   M F 7 6 - 4 0 7 ,  

D e a r b o r n   M i c h i g a n :   E r i c   H u n t e r :   C o n t i n u o u s   E x t r u s i o n   by  t h e  



C o n f o r m   P r o c e s s ) .  

C o n t a m i n a t i o n s   s u c h   as  g r e a s e   and  o i l   and  c x i d e   l a y e r s  
w i l l   in  such   a  me thod   f o r   t he   g r e a t e r   p a r t   t u r n   up  in  t h e  
i n t e r i o r   of  the   f i n a l   p r o d u c t ,   where   t h e y   may  g i v e   c o n s i d e r a b l e  

d i s a d v a n t a g e s .   P a r t s   s u b j e c t e d   to   h igh   s t r e s s e s ,   e . g .   t u b e s  
u n d e r   i n t e r n a l   f l u i d   p r e s s u r e ,   may  r u p t u r e   t h e r e b y .   I t   i s  

s o m e t i m e s   of  i m p o r t a n c e   t h a t   such   c o n t a m i n a t i o n s   d e c r e a s e   t h e  

e l e c t r i c   c o n d u c t i v i t y .   Such  c o n t a m i n a t i o n s   w i l l   in  p a r t   b e  

p r e s e n t   on  the   o u t e r   s u r f a c e   of  t he   f i n a l   p r o d u c t   in  a n  

i r r e g u l a r ,   non  u n i f o r m   and  l o c a l l y   l i m i t e d   way  and  t h i s   a l s o  

g i v e s   many  d i s a d v a n t a g e s ,   e . g .   t h a t   t h e y   c a n n o t   be  a n o d i s e d  

u n i f o r m l y   and  t h a t   t h e r e   is  u n e v e n n e s s   and  r o u g h n e s s   of  t h e  

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

d i s a d v a n t a g e o u s   f o r   f u r t h e r   t r e a t m e n t   and  o p e r a t i o n s .  
I t   has  been   t r i e d   b e f o r e   to   f i n d   a  s o l u t i o n   f o r   s u c h  

p r o b l e m s   by  m e c h a n i c a l   s c a l i n g   or  s h a v i n g   away  a  t h i n   l a y e r  
of  t he   m a t e r i a l   b e f o r e   d e f o r m a t i o n ,   e . g .   a  l a y e r   of  a  t h i c k -  

n e s s   b e t w e e n   .8  and  1 .4   mm  t h i c k n e s s .   D e f o r m a t i o n   m e t h o d s ,  

to   w h i c h   the   i n v e n t i o n   r e l a t e s ,   are  n o r m a l l y   p e r f o r m e d   w i t h  

m e t a l ,   of  wh ich   the   t r a n s v e r s e   d i m e n s i o n s   a re   not   above   25  mm. 
T h i s   means  t h a t   t h e   l a y e r   s c a l e d   o f f   g i v e s  a   h i g h   p e r c e n t a g e  
of  r e f u s e   m a t e r i a l   and  m o r e o v e r   t he   s c a l i n g   or  s h a v i n g   c o s t s  

much  e n e r g y ,   and  i t   is   not   a l l o w a b l e   to  l u b r i c a t e   the   k n i v e s  

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

m e n t i o n e d   d i s a d v a n t a g e .  

I t   is  an  o b j e c t   of  t he   i n v e n t i o n   to   g i v e   a  s o l u t i o n   f o r  

the   p r o b l e m s   d e s c r i b e d   so  as  to   a v o i d   t he   m e n t i o n e d   d i s a d v a n -  

t a g e s   and  to  t h i s   end  a  me thod   as  g i v e n   in  the   p r e a m b l e   a b o v e  

is  a c c o r d i n g   to  t he   i n v e n t i o n   c h a r a c t e r i z e d   in  t h a t   the   m e t a l ,  

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

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

c o n t i n u o u s l y   and  s y n c h r o n o u s l y   t h e r e w i t h   and  d i r e c t l y   b e f o r e  

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

d e o x i d a t i o n   and  c l e a n i n g   a g e n t .  

As  a  d e o x i d i z i n g   and  c l e a n i n g   a g e n t   i t   is  p o s s i b l e   t o  

a p p l y   G r i s a l   4506®  of  H o e c h s t   or  a  c o m p a r a b l e   a g e n t  m a n u f a c t u r e d  

by  H e n k e l ,   bo th   h a v i n g   a  PH  of  a b o u t   1 3 . 5 .   Th i s   is  an  a g e n t  

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



hydroxide  ( c a u s t i c   soda)  and  c o n t a i n i n g   phospa te s ,   c a r b o n a t e s ,   c a r b o n  

acids  and  s a l t s ,   and  being  free  from  s i l i c a t e s ,   we t t ing   a g e n t s ,  
n i t r a t e s   and  n i t r i t e s .   Upon  use  of  such  an  agent  for  some  types  o f  

aluminium  a l l o y s ,   such  as  those  c o n t a i n i n g   magnesium,  s i l i c o n   a n d / o r  

manganese,  there  wi l l   remain  a  coa t ing   layer  c o n t a i n i n g   one  or  more  of  

these  metals   on  the  metal  body  to  be  t r e a t e d   and  if  t h i s   is  so,  i t   i s  

p r e f e r r e d   to  spray  the  metal  sur face   with  an  acid  such  as  n i t r i c   a c i d  

immediate ly   a f t e r   spraying   with  the  a l k a l i n e   agent .   After   t h i s   s p r a y i n g  
the  metal  should  be  r i n s e d   e . g . ,   by  spraying  with  water  to  remove  any 
remnants  of  the  c l ean ing   agent  immediately  a f t e r   sp ray ing   with  t h e  

a l k a l i n e   and/or   acid  agent .   Drying,  e .g .   by  hot  a i r ,   w i l l   be  pe r fo rmed  
a f t e r   the  r i n s i n g   with  water ,   but  according  to  the  i n v e n t i o n   a lso   t h e s e  

s teps   have  to  take  place  while  the  metal  is  moving  to  the  d e f o r m i n g  

device  and  in  a  t h rough- f low  through  s p r a y i n g ,   r i n s i n g   and  drying  s t e p s  

immedia te ly   upstream  of  the  deforming  device  as  seen  in  the  d i r e c t i o n  

of  movement  of  the  m e t a l .  

As  such,  p i ck l ing   means  and  p i ck l ing   methods  for  t r e a t i n g  
s u r f a c e s   of  metal  bodies  are  known  in  many  d i f f e r e n t  

embodimen t s .  

It  has,  however,  not  been  sugges ted   before   to  s y n c h r o n o u s l y  

c lean   and  deform  the  metal  so  tha t   it  is  c l eaned   by  s p r a y i n g  

immediate ly   before  a  cont inuous   p l a s t i c   d e f o r m a t i o n   method 

and  while  moving  with  the  same  speed,  with  which  i t  

is  fed  t h e r e t o .   I t   is  usual  to  perform  the  known  p i c k l i n g  

methods  before  p l a s t i c a l l y   deforming  the  metal  in  such  a  way 

tha t   i t   is  s epa ra t e   from  the  de fo rma t ion   method  and  does  no t  

take  place  c o n t i n u o u s l y   and  synchronous ly   t h e r e w i t h .   Wire  and 

s t r i p   metal  is  o f ten   suppl ied   to  the  p i ck l ing   device  as  c o i l s ,  

which  are  unwound  to  pass  through  said  device  and  are  wound 

to  a  c o i l   again  a f t e r   said  t r ea tmen t   (USP  2 . 2 7 9 . 2 1 7 ) .   It  i s  

a lso  poss ib l e   to  wind  the  metal  e .g .   as  wire  m a t e r i a l   to  a 

c o i l ,   which  is  fed  through  a  p ick l ing   bath  wi thout   u n c o i l i n g .  

P ick l ing   of  m a t e r i a l   in  co i l   form  takes  much  time  by  t h e  

compact  mass  of  the  c o i l s .   In  p ick l ing   ba ths ,   whether  t h e  

metal  is  in  co i l   form  or  is  fed  in  unwound  c o n d i t i o n   t h e r e -  

th rough,   there  are  usua l ly   exothermic   chemical   r e a c t i o n s  

between  p i c l i ng   l i qu id   and  oxides  e t c . ,   so  tha t   a  t h i n  

vapour  layer  is  formed  on  the  rretal ,   which  r e t a r d s   t h e  



p i c k l i n g   by  a  d e c r e a s e   of  c o n t a c t   b e t w e e n   b o t h   a n d  m e t a l .   B ;  

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

d i s a d v a n t a g e   d o e s   not   o c c u r   and  t h i s   a l l o w s   much  more  r a p i d  

c l e a n i n g   i m m e d i a t e l y   b e f o r e   and  s y n c h r o n o u s l y   and  c o n t i n u o u s l y  
w i t h   t he   d e f o r m i n g   o p e r a t i o n .  

The  c o i l i n g   a f t e r   p i c k l i n g   has  t he   d i s a d v a n t a g e   t h a t   i t  

c o m p l i c a t e s   the   t o t a l   d e v i c e   and  method   c o n s i d e r a b l y   and  t a k e s  

more  t i m e ,   bu t   p a r t i c u l a r l y   in  a  d e f o r m i n g   method   of  t he   t y p e  
to  wh ich   t h i s   i n v e n t i o n   r e l a t e s   i t   is  of  t h e   u t m o s t   i m p o r t a n c e  

t h a t   t he   m e t a l   does   not  ge t   t ime   to   form  a  new  o x i d e   l a y e r  

e v e n   i f   t h i s   would   be  v e r y   t h i n .   Th i s   is  a v o i d e d   a c c o r d i n g   t o  

the   i n v e n t i o n ,   but   if   d e s i r e d   i t   is  p o s s i b l e   to   g u i d e   t h e  

m e t a l   t h r o u g h   a  s p a c e   w i t h   an  i n e r t   a t m o s p h e r e ,   as  is  k n o w n  

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

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

m e n o n .  

The  i n v e n t i o n   may  be  a p p l i e d   bo th   fo r   a  c o h e r e n t   m e t a l  

s t r a n d ,   s t r i p ,   w i r e   or  r o d ,   e . g .   as  l e a v i n g   a  c o n t i n u o u s -  

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

w a s t e   m e t a l   such   as  old  a l u m i n i u m   window  and  d o o r   f r a m e s   c u t  

i n t o   s m a l l e r   p a r t s   and  h a v i n g   e . g .   a n o d i s e d   or  s i m i l a r l y  

c o a t e d   or  t r e a t e d   s u r f a c e s .   Such  s m a l l e r   p a r t s   may  be  f e d  

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

a c c o r d i n g   to   t he   i n v e n t i o n   by  and  w h i l e   b e i n g   c a r r i e d   by  a 

c o n v e y o r   b e l t   of  g a u z e   t y p e ,   the   s u p p l y i n g   to   the   d e f o r m i n g  

d e v i c e   t a k i n g   p l a c e   by  d u m p i n g ,   p u s h i n g   or  p r e s s i n g .   If   t h e  

s t a r t i n g   m a t e r i a l   is  a  c o n t i n u o u s   or  v e r y   long  p r o f i l e   o f  

s m a l l   c r o s s - s e c t i o n   and  e a s i l y   b e n d a b l e ,   e . g .   a  w i r e ,   t h i s  

may  be  in  c o i l   form  when  fed  to  t he   s p r a y i n g   d e v i c e ,   b e i n g  

fed  c o n t i n u o u s l y   f rom  the   c o i l   by  u n w i n d i n g   i t ,   t h r o u g h   t h e  

s p r a y i n g   d e v i c e   and  to   the  d e f o r m i n g   d e v i c e .   The  u n w i n d i n g  

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

d e v i c e   may  t a k e   p l a c e   by  the   p u l l i n g   a c t i o n   of  the   d e f o r m i n g  

d e v i c e   or  i t s   d i r e c t   s u p p l y   m e a n s .   I t   has  a p p e a r e d   t h a t   a 

s p r a y i n g   t i m e   of  8  s e c o n d s   in  most  c a s e s   g i v e s   a  v e r y   g o o d  

r e s u l t .  

The  d e v i c e   fo r   p e r f o r m i n g   the   me thod   a c c o r d i n g   to  t h e  

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



c o n v e y i n g   means  f o r   moving  the   m e t a l   to   a  d e v i c e   fo r   s a i d  

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

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

d u r i n g   t h i s   m o v e m e n t .  

The  i n v e n t i o n   w i l l   now  be  e x p l a i n e d   in  more  d e t a i l   on 
the   b a s i s   of  and  w i t h   r e f e r e n c e   to  the   e n c l o s e d   d r a w i n g s  

g i v i n g ,   by  way  of  e x a m p l e   o n l y ,   a  p r e f e r r e d   e m b o d i m e n t   of  a 

d e v i c e   fo r   a p p l y i n g   the   c l e a n i n g   m e t h o d .   In  s a i d   d r a w i n g s :  

F i g .   1  is  a  d i a g r a m m a t i c   t op   v i ew   of  t h i s   d e v i c e ;  

F i g .   2  is   a  v e r t i c a l   (or  h o r i z o n t a l )   s e c t i o n   of  the   e x t r u s i o n  

d e v i c e   used   t h e r e w i t h ;  

F i g .   3  shows  a  s e c t i o n   on  a  l a r g e r   s c a l e   t h r o u g h   the   s p r a y i n g  
d e v i c e   a l o n g   the   l i n e   I I I  -   I I I   in  F i g .   1;  a n d  

F i g .   4  shows  p i n c h i n g   r o l l e r s   to   be  a p p l i e d   r i g h t   a f t e r   t h e  

s p r a y i n g   t r e a t m e n t .  

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

m e t a l   to  be  t r e a t e d .   Th i s   s u p p l y   may  be  t he   d i s c h a r g e   of  a 

c o n t i n u o u s - c a s t i n g   d e v i c e ,   e . g .   c a s t i n g   v e r t i c a l l y   d o w n w a r d s  

in  w e l l - k n o w n   manner   to   c a s t   a  s t r i p ,   long  rod  or  w i r e   o f  

s i m p l e   c r o s s - s e c t i o n a l   s h a p e ,   e . g .   of  an  a l u m i n i u m   a l l o y .  

The re   may,  h o w e v e r ,   a l s o   be  a  r e e l  c o n t a i n i n g   a  long  w o u n d  

w i r e   or  s t r i p   at  t h i s   p o i n t .   The  m e t a l   body  t h e r e f r o m   is   f i r s t  

fed  to  a  f i r s t   s p r a y i n g   s e c t i o n   2.  If  n e c e s s a r y   the   v e r t i c a l -  

ly  c a s t   m e t a l   body  is   b e n t   i n t o   a  h o r i z o n t a l   d i r e c t i o n   a n d  

at  the   e n t r y   of  s p r a y i n g   s e c t i o n   2  t h e r e   may  be  v e r t i c a l  

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

two  p a i r s   one  a f t e r   the   o t h e r ,   e a c h   of  two  c o o p e r a t i n g   r o l l e r s  

in  the   same  p l a n e   p e r p e n d i c u l a r   to   the   h o r i z o n t a l   d i r e c t i o n  

of  movement   of  t he   m e t a l   b o d y .   As  a p p e a r s   f rom  F i g .   3,  t h i s  

s p r a y i n g   s e c t i o n   is  e m b o d i e d   as  a  t r o u g h   3  w i t h   a  c o v e r   4 ,  

n o r m a l l y   c l o s i n g   the   t r o u g h   3  e n t i r e l y .   The  t r o u g h   3  has  a 

number  of  d u c t s   5  f o r   a  s p r a y i n g   l i q u i d ,   e x t e n d i n g   in  v e r t i c a l  

p l a n e s   at  m u t u a l l y   e q u a l   d i s t a n c e s .   Sa id   l i q u i d   is   s u p p l i e d  

by  a  s u p p l y   duc t   6  e x t e n d i n g   a l o n g   the  t r o u g h   and  h a v i n g ,   f o r  

e a c h   d u c t   5,  a  b r a n c h   d u c t   7.  In  F i g .   1  e a c h   v e r t i c a l   dot   a n d  

dash   l i n e   in  the  t r o u g h   r e p r e s e n t s   a  duc t   5  and  only   t h r e e   o f  

the  d u c t s   7  have  been  shown  h e r e .   The  d u c t s   5  a re   shown  a s  

e x t e n d i n g   a l o n g   the  o u t s i d e   of  the   t r o u g h   3,  but   t h e y   may 



e x t e n d   a l o n g   the  i n s i d e   w a l l   t h e r e o f .   Each  d u e t  5   has  a  
number   of  s p r a y   n o z z l e s   8  w i t h i n   the   t r o u g h   and  d i v i d e d   e v e n -  

ly  a l o n g   the   l e n g t h   t h e r e o f ,   a d a p t e d   to  d i r e c t   a  f o r c e f u l   j e t  
of  s p r a y i n g   l i q u i d   o n t o   the   m e t a l   p a s s i n g   t h r o u g h   the   t r o u g h ; ,  
wh ich   m e t a l   is   g u i d e d   t h r o u g h   t he   c e n t e r   of  the   t r o u g h .   I f  

the   m e t a l   body  would   t e n d   to   sag  t o o   much,   i t   is  e a s y ,   as  i s  

u s u a l   in  c o m p a r a b l e   s i t u a t i o n s ,   to   a p p l y   s u p p o r t   b r a c k e t s   o r  

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

At  the   e n t r y   and  e x i t   of  t he   t r o u g h   t h e r e   may  be  r i g i d  
end  w a l l s   w i t h   a  s m a l l   o p e n i n g   a l l o w i n g   p a s s a g e   of  t h e   m e t a l  

a n d ,   i f   i t   is   d e s i r e d   to   c l o s e   t he   t r o u g h   e n t i r e l y   a r o u n d   t h e  

m e t a l ,   such  end  w a l l s   may  have  or  may  be  c o n s t i t u t e d   by  o n e  

or  more  c u r t a i n s   or  s h e e t s   of  s y n t h e t i c   r u b b e r   or  a  s u i t a b l e  

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

a r o u n d   the   m e t a l   b o d y .   If   d e s i r e d ,   o t h e r   end  w a l l s   may  be  

m o u n t e d   if   a  m e t a l   body  of  a  d i f f e r e n t   c r o s s - s e c t i o n   has   t o  

be  s p r a y e d .  

The  s u p p l y   h e a d e r   d u c t   6  f o r   t he   s p r a y i n g   l i q u i d   i s   f e d  

by  a  pump  9  f rom  a  r e s e r v o i r   10.  The  l i q u i d   s p r a y e d   on  t h e  

m e t a l   in  t he   t r o u g h   is   d i s c h a r g e d   t h e r e f r o m   t h r o u g h   two  o r  

m o r e  o p e n i n g s   11  in  t he   b o t t o m ,   c o n n e c t e d   by  a  d i s c h a r g e  

p i p e   13,  f rom  w h i c h   the   l i q u i d   t h u s   c o l l e c t e d   w i t h   c o n t a m i -  

n a t i o n s ,   is  r e c y c l e d   to   r e s e r v o i r   10  t h r o u g h   p ipe   14.  T h e r e  

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

s h o w n ,   to  c l e a n   t h i s   r e c y c l e d   l i q u i d   and  to   remove   o x i d e  

p a r t i c l e s   e t c .   t h e r e f r o m   b e f o r e   i t   e n t e r s   r e s e r v o i r   1 0 .  

At  the   d o w n s t r e a m   end  of  t r o u g h   3,  t h e r e   a re   g u i d e  

r o l l e r s   12,  shown  in  F i g .   1  as  h a v i n g   a  v e r t i c a l   a x i s   a n d  

a l s o   shown  in  F i g .   4.  They  not   on ly   g u i d e   the   m e t a l   b o d y ,  

but   a l s o   p i n c h   i t   as  i t   f i t s   in  g r o o v e s   in  the   p e r i p h e r y   o f  

the   r o l l e r s   as  shown  f o r   a  c i r c u l a r   rod  in  F i g .   4.  If   t h e  

m e t a l   body  has  a  d i f f e r e n t   s h a p e   of  c r o s s - s e c t i o n ,   the   g r o o v e s  
in  the   r o l l e r   p e r i p h e r y   may  be  d i f f e r e n t   to  be  a d a p t e d   t h e r e -  

t o .   The  r o l l e r s   12  may  a l s o   have  a  h o r i z o n t a l   a x i s   and  t h e r e  

may  be  two  s e t s   of  r o l l e r s   12,  one  w i t h   h o r i z o n t a l   and  o n e  

w i t h   v e r t i c a l   a x e s .   If   the   m e t a l   body  is  in  the   s h a p e   of  a  

f l a t   s t r i p ,   t h e r e   may  be  r o l l e r s   w i t h   h o r i z o n t a l   a x i s   and  o f  

s i m p l e   c y l i n d r i c a l   s h a p e .   These   r o l l e r s   12  may  have  an  o u t e r  



p e r i p h e r y   of  an  e l a s t i c   m a t e r i a l   such   as  a  s y n t h e t i c   r u b b e r  

or  p o l y t e t r a f l u o r o e t h y l e n e   and  c o n t a c t   the   m e t a l   body  u n d e r  

some  p r e s s u r e   to  r emove   as  much  of  the   l i q u i d   a d h e r i n g   t o  

the   m e t a l   s u r f a c e   as  p o s s i b l e   by  p i n c h i n g   of  the   m e t a l   b e t w e e n  

o p p o s i t e   r o l l e r s .  

From  t r o u g h   3  the   m e t a l   body  p a s s e s   to   a  s e c o n d   s p r a y i n g  
s e c t i o n   15,   b e i n g   s h o r t e r   t h a n   s e c t i o n   2  and  s e r v i n g   to  s p r a y  
t h e   m e t a l   body  w i t h   a n o t h e r   l i q u i d ,   e . g . ,   f o r   many  a l u m i n i u m  

a l l o y s ,   w i t h   an  a c i d   such   as  n i t r i c   a c i d .   S u p p l y   and  r e c y c l i n g  

of  the   l i q u i d   t a k e   p l a c e   by  the   same  means   as  d e s c r i b e d   f o r  

s p r a y i n g   s e c t i o n   2,  t h e r e   b e i n g   a  r e s e r v o i r   16  fo r   t h i s  

l i q u i d ,   and  a  pump,  f i l t e r ,   d u c t s   e t c .   to   and  f rom  t h i s  

r e s e r v o i r   e t c . ,   such   p a r t s   not   b e i n g   s h o w n .   T h i s   s p r a y i n g  
s e c t i o n   15  w i l l   have  t he   same  s h a p e   of  the   t r o u g h ,   s p r a y i n g  

and  g u i d e   m e a n s ,   r o l l e r s   12  and  c o v e r s   in  t h e   end  w a l l s   a s  

d e s c r i b e d   f o r   s e c t i o n   2 .  

From  t h i s   s e c t i o n   15  t he   m e t a l   body  p a s s e s   to   a  s p r a y i n g  
s e c t i o n   17  b e i n g   fed  w i t h   r i n s i n g   w a t e r   f rom  a  r e s e r v o i r   18 

and  b e i n g   e m b o d i e d   in  t he   same  way  as  a  t r o u g h   l i k e   s p r a y i n g  
s e c t i o n s   2  and  15,  w i t h   s u p p l y   d u c t ,   pump  and  r e t u r n   d u c t   a s  

d e s c r i b e d   f o r   s e c t i o n   2,  but   t h i s   s e c t i o n   17  may  have  a  s u p p l y  

f rom  t he   w a t e r   means  w i t h o u t   a  s e p a r a t e   pump  and  r e t u r n   d u c t  

to   r e s e r v o i r   18,  but   d i s c h a r g i n g   the   w a t e r   to  a  s u i t a b l e  

c l e a n i n g   d e v i c e   and  f rom  t h e r e   to   e . g .   t h e   m u n i c i p a l   s e w e r  

s y s t e m .  

I m m e d i a t e l y   a d j a c e n t   s p r a y i n g   s e c t i o n   17  t h e r e   is  a 

d r y i n g   s e c t i o n   19  h a v i n g   d r y i n g   means  f o r   the   m e t a l ,   p r e f e r a b l y  

by  dry   h e a t e d   a i r ,   s a i d   a i r   f l o w i n g   at  h i g h   s p e e d   and  t u r b u -  

l e n t l y   a l o n g   the  m e t a l   to  dry   i t   r a p i d l y .   The  a i r   may  be  

g u i d e d   to  and  f r o   by  b a f f l e s   to  pa s s   the   m e t a l   s e v e r a l   t i m e s  

b e t w e e n   an  i n l e t   and  an  o u t l e t .   E l e c t r i c   h e a t i n g   means  may 
be  p r o v i d e d   in  t h i s ' s e c t i o n ,   t o g e t h e r   w i t h   f an   means  t o  

c i r c u l a t e   the   a i r   in  the   c a s i n g   t h e r e o f   to   and  a l o n g   s u c h  

h e a t i n g   means  and  t h e n   over   the   m e t a l ,   in  w h i c h   c a se   the  a i r  

may  t h u s   c i r c u l a t e   w i t h i n   t h i s   d e v i c e   so  t h a t   only   a  s m a l l  

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

w a t e r   v a p o u r   and  is  r e p l a c e d   by  d r y e r   a i r   t h r o u g h   an  i n l e t .  

For  m e t a l   to  be  t r e a t e d ,   wh ich   is  v e r y   v u l n e r a b l e   as  to  r a p i d  



o x i d a t i o n ,   an  i n e r t   gas   may  be  used   i n s t e a d   of  3 i r . .  

From  t h i s   d r y i n g   d e v i c e   the   m e t a l   body  21  to   be  t r e a t e d  

e n t e r s   t he   d e f o r m i n g   d e v i c e   20 ,   shown  s e p a r a t e l y   and  s o m e -  

what   d i a g r a m m a t i c a l l y   in  F i g .   2  and  r e p r e s e n t i n g   a  C o n f o r m  

d e v i c e   as  d e s c r i b e d   by  H u n t e r ,   m e n t i o n e d   a b o v e ,   in  wh ich   t h e  

s u r f a c e   of  t he   m e t a l   ( h e r e   a  r o d ,   s t r i p   or  bar   21)  e n t e r i n g  

the   d e v i c e   d o e s   s u b s t a n t i a l l y   not   form  p a r t   of  the   s u r f a c e  

of  t h e   e x t r u d e d   p r o d u c t .   The  s t r i p ,   rod  or  ba r   21  is  fed   i n t o  

a  g r o o v e   22  in  a  r o t a t i n g   r o l l   23,  in  w h i c h   g r o o v e   i t   f i t s .  

The  r o l l   23  is  r o t a t e d   in  the   d i r e c t i o n   of  t he   a r r o w   s h o w n  

t h e r e i n .  

A  shoe   24  is  p i v o t e d   at   25,   is  p u s h e d   by  a  r e s i l i e n t  

f o r c e   t o w a r d s   r o l l   23  (by  a  f o r c e   r e p r e s e n t e d   by  a r r o w   2 6 )  

and  a t   27  has  a  s t e p p e d   p a r t   to   p r e v e n t   f u r t h e r   movement   o f  

t he   o n c o m i n g   m e t a l   body  21.   By  f r i c t i o n   in  t h e   g r o o v e   22  o f  

r o l l   23  and  u n d e r   c o n t a c t   w i t h   the   shoe   24  k e e p i n g   t h e   m e t a l  

body  in  good  c o n t a c t   w i t h   t he   g r o o v e   the   m e t a l   is  h e a t e d   a n d  

i s ,   by  the   f r i c t i o n   and  the   c o n t i n u o u s   s u p p l y   c a u s e d   by  s a i d  

f r i c t i o n   p u l l i n g   and  p u s h i n g   t he   m e t a l   up  to   p a r t   27,   p u t  

u n d e r   h i g h   p r e s s u r e .   I t   t h u s   s o f t e n s   and  is  e x t r u d e d   s i d e -  

w a y s ,   in  F i g .   2  t h r o u g h   o p e n i n g   28  in  t h e   s h o e ,   but   t h e r e  

may  be  an  e x t r u s i o n   p a s s a g e   p e r p e n d i c u l a r   to   t he   p l a n e   o f  

the   d r a w i n g ,   so  t h a t   t he   m e t a l   l e a v e s   t he   d e v i c e   in  a  d i r e c -  

t i o n   w h i c h   is  p e r p e n d i c u l a r   to   the   d i r e c t i o n   of  s u p p l y ,   a s  

shown  by  a r r o w   29  in  F i g .   1.  The re   may  b e , i n   known  m a n n e r ,  

more  t h a n   one  e x t r u s i o n   o p e n i n g ;   t h e y   may  have   a l l   k i n d s   o f  

s h a p e s ,   a l s o ,   i f   d e s i r e d ,   i n t r i c a t e   s h a p e s .   The  d e v i c e   may 

have  any  d e s i r e d   p o s i t i o n ,   e . g .   the   a x i s   of  r o l l   23  may  be  

v e r t i c a l .  

T h e r e   may  be  c o n v e y i n g   r o l l e r s   d r a w i n g   t he   m e t a l   b o d y  2 1  

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

of  s u c h   r o l l e r s   and  e v e n ,   w i t h o u t   such   r o l l e r s ,   the   f r i c t i o n  

of  r o l l   23  on  t he   m e t a l   may  p u l l   the   m e t a l   body  f rom  the   f e e d  

at  1  in  F i g .   1  e n t i r e l y   t h r o u g h   the   s p r a y i n g   d e v i c e   as  d e s -  

c r i b e d ,   so  t h a t   the   g u i d e   means  in  the  l a t t e r   d e v i c e   need  n o t  

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

If   i t   is  d e s i r e d   to   t r e a t   d i s c r e t e   m e t a l   p a r t s   such   a s  

w a s t e   m e t a l ,   a . o .   s h r e d d e d   window  and  door   f r a m e s ,   such   p a r t s  



are   t r e a t e d   in  t he   same  way  but   of  c o u r s e   have  to  be  s u p p o r -  
t ed   over   t he   e n t i r e   l e n g t h   of  the   s p r a y i n g   d e v i c e .   To  t h i s  

e n d ,   t h e r e   may  be  a  c o n v e y o r   b e l t ,   shown  as  30  in  d a s h e d  

l i n e s   in  F i g .   3,  p a s s i n g   f rom  the   m e t a l   s u p p l y   s t a t i o n   1 

t h r o u g h   a l l   the   s p r a y i n g   t r o u g h s   3,  15,  17  and  the  d r y i n g  

means  19  to  the   e x t r u s i o n   d e v i c e   20.  The  b e l t   30  may  be  a 

m e t a l   b e l t   of  g a u z e   m a t e r i a l ,   i f   d e s i r e d   c o a t e d   w i t h   a 

l a y e r   of  p l a s t i c   m a t e r i a l   r e s i s t a n t   a g a i n s t   the   s p r a y i n g  

a g e n t s .  
The  b e l t   30  w i l l   have  to  d i s c h a r g e   the   m e t a l   p a r t s  

d i r e c t l y   to   the   d e f o r m i n g   d e v i c e   20  and  t h i s   may  b e  

a c c o m p l i s h e d   by  p r o v i d i n g   a  s m a l l   h o p p e r   in  t he   e n t r y   z o n e ,  

e . g .   e x a c t l y   on  or  nea r   the   s p o t   where   r e f e r e n c e   n u m e r a l   2 0  

is  p o s i t i o n e d ,   and  b e l t   30  w i l l   t h e n   t e r m i n a t e   r i g h t   a b o v e  

t h i s   s m a l l   h o p p e r .   T h i s   h o p p e r   w i l l   b r i n g   the   m e t a l   p a r t s  

i m m e d i a t e l y   in  the   g r o o v e   22  of  r o l l   23  to   be  p a s s e d   o n ,  

c o m p r e s s e d   and  h e a t e d   by  f r i c t i o n   and  e x t r u d e d .  

In  s h o r t ,   in  o p e r a t i o n   the   m e t a l   to   be  t r e a t e d   i s  

s p r a y e d   by  s t r o n g   j e t s   f rom  n o z z l e s   8  in  s p r a y i n g   s e c t i o n   2 

w i t h   a  s t r o n g   a l k a l i   l i q u i d   as  d e s c r i b e d   b e f o r e .   C o n t a m i n a t i o n s  

a re   t h u s   l i b e r a t e d   f rom  the   m e t a l   and  r o l l e r s   12  and  p o s s i b l y  

t h e   c u r t a i n   in  the   end  f a c e   of  t r o u g h   3  r e m o v e   much  of  t h e  

s p r a y i n g   l i q u i d   a d h e r i n g   to  the  m e t a l .   If   t he   m e t a l   is  of  a 

t y p e   wh ich   makes  i t   n e c e s s a r y   to  s p r a y   w i t h   an  a c i d   t h e r e -  

a f t e r ,   the   m e t a l   is  s p r a y e d   w i t h   a  s o l u t i o n   of  30%  n i t r i c  

a c i d   in  w a t e r   in  s p r a y i n g   s e c t i o n   15.  If  no  such   t r e a t m e n t  

is  n e c e s s a r y ,   s e c t i o n   15  may  be  o m i t t e d   or  r e m o v e d   or  b e  

used   a l s o   to  s p r a y   the   m e t a l   w i t h   the   a l k a l i n e   a g e n t   or  w i t h  

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

s e c t i o n   17  the   m e t a l   is  r i n s e d   by  w a t e r ,   wh ich   may  have  b e e n  

p r e t r e a t e d   to  remove   h a r d n e s s   or  c o n t r o l   a c i d i t y .   In  s e c t i o n  

19  t he   m e t a l   is  d r i e d   and  i m m e d i a t e l y   t h e r e a f t e r   i t   e n t e r s  

t he   d e f o r m i n g   d e v i c e   2 0 .  

A l k a l i n e   a g e n t s   such   as  G r i s a l ®   i n d i c a t e d   above   a r e  

c o m m e r c i a l l y   a v a i l a b l e   as  p o w d e r s .   A  s u i t a b l e   s p r a y i n g   l i q u i d  

is  made  t h e r e f r o m   by  s o l v i n g   t h e r e o f   in  w a t e r   to  form  a 

s o l u t i o n   of  a b o u t   3%  (by  w e i g h t )   of  the   p o w d e r .   Th i s   l i q u i d  

is   p r e f e r a b l y   h e a t e d   to  a  t e m p e r a t u r e   not  h i g h e r   t h a n   7 0 ° C  



and  p r e f e r a b l y   a b o u t   550C,   g i v i n g   a  s t r o n g   c l e a n i n g   a c t i o n  

w i t h o u t   t o o   much  v a p o u r .   The re   w i l l   be  h e a t i n g   means  a n d  

t e m p e r a t u r e   c o n t r o l   means   not   shown  in  t he   s y s t e m   o f  

r e s e r v o i r   10  and  i t s   d u c t i n g   c o n n e c t i n g   i t   to   t r o u g h   3 .  

The  n i t r i c   a c i d   s p r a y i n g   l i q u i d   in  s p r a y i n g   s e c t i o n   15 

is  p r e f e r a b l y   a p p l i e d   a t   room  t e m p e r a t u r e .  

The  r i n s i n g   w a t e r   s p r a y e d   in  s e c t i o n   17  is   a l s o  

p r e f e r a b l y   at   a  s o m e w h a t   e l e v a t e d   t e m p e r a t u r e   such   as  5 5 ° C  

or  s o m e w h a t   h i g h e r ,   to   r emove   the   r e m n a n t s   of  s p r a y i n g  

l i q u i d   f rom  the   p r e v i o u s   s p r a y i n g   s e c t i o n   more  e f f i c i e n t l y  

and  c o m p l e t e l y   in  t he   v e r y   s h o r t   t i m e   a v a i l a b l e   and  to   h a v e  

the   m e t a l   body  e n t e r   t he   d r y i n g   s e c t i o n   19  w i t h   an  e l e v a t e d  

t e m p e r a t u r e   p r o m o t i n g   r a p i d   d r y i n g .  

The  i n v e n t i o n   is  i n t e n d e d   to  be  a p p l i e d   to   d u c t i l e  

n o n - f e r r o u s   m e t a l s   and  in  p a r t i c u l a r   to   a l u m i n i u m   and  c o p p e r  
and  many  of  t h e i r   a l l o y s .  

Many  d e v i a t i o n s   f r o m   t he   above   d e s c r i b e d   e m b o d i m e n t s  

a re   p o s s i b l e   w i t h i n   t h e   s c o p e   of  t he   a p p e n d e d   c l a i m s .  



1.  A  method   fo r   p r e t r e a t i n g   d u c t i l e   n o n - f e r r o u s   m e t a l  

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

s u r f a c e   p a r t s   of  the   m e t a l   to   be  d e f o r m e d   do  not  s u b s t a n -  

t i a l l y   f o rm  s u r f a c e   p a r t s   of  the   m e t a l   a f t e r   s a i d   d e f o r m a t i o n ,  
c h a r a c t e r i z e d   in  t h a t   t he   m e t a l ,   d i r e c t l y   b e f o r e   t h e   p l a s t i c  
d e f o r m a t i o n   and  w h i l e   b e i n g   s u p p l i e d   to   a  d e f o r m i n g   d e v i c e ( 2 0 )  

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

is  s p r a y e d   ( a t   2 ,  1 5 )   w i t h   a  l i q u i d   d e o x i d a t i o n   and  c l e a n i n g  

a g e n t .  

2.  A  me thod   a c c o r d i n g   to   c l a i m   1,  in  wh ich   the   s u r f a c e  

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

ing  a g e n t , i s   r i n s e d   ( a t   17)  and  d r i e d   ( a t   1 9 ) .  

3.  A  method   a c c o r d i n g   to  c l a i m   1,  in  wh ich   a f t e r   s p r a y i n g  
w i t h   an  a l k a l i n e   a g e n t   ( a t   2)  t he   m e t a l   is  s p r a y e d   w i t h   a n  

a c i d   a g e n t   ( a t   1 5 ) .  

4.  A  d e v i c e   fo r   p r e t r e a t i n g   d u c t i l e   n o n - f e r r o u s   m e t a l  

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

s u r f a c e   p a r t s   of  the   m e t a l   to   be  d e f o r m e d   do  not   s u b s t a n -  

t i a l l y   fo rm  s u r f a c e   p a r t s   of  t he   m e t a l   a f t e r   s a i d   d e f o r m a t i o n ,  

c h a r a c t e r i z e d   in  t h a t   i t   i n c l u d e s   c o n v e y i n g   means   f o r   m o v i n g  

the   m e t a l   to   a  d e v i c e   (20)   f o r   s a i d   p l a s t i c   d e f o r m a t i o n   in  a 

c o n t i n u o u s   p a t h   and  s p r a y i n g   means  (2 ,   15)  f o r   s p r a y i n g   t h e  

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

m e n t .  

5.  A  d e v i c e   a c c o r d i n g   to   c l a i m   4,  w i t h   a  d e f o r m i n g  

d e v i c e   (20)   h a v i n g   i t s   own  c o n v e y i n g   means   (23)   to   s u p p l y  

the   m e t a l   in  t h e   s h a p e   of  a  long  c o h e r i n g   body  to   the   d e f o r -  

ming  means  of  s a i d   d e v i c e ,   the   c o n v e y i n g   means  fo r   m o v i n g  

the   m e t a l   a l o n g   the   s p r a y i n g   means  s u b s t a n t i a l l y   c o n s i s t i n g  

of  g u i d e   means  fo r   s a i d   m e t a l   w i t h o u t   p o s i t i v e   d r i v e ,   t h e  

c o n v e y i n g   means  (23)  of  the   d e f o r m i n g   d e v i c e   (20)   d r a w i n g  

the   m e t a l   body  t h r o u g h   the   s p r a y i n g   means  (2 ,   1 5 ) .  

6.  A  d e v i c e   a c c o r d i n g   to   c l a i m   5,  in  which   s a i d   g u i d e  

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



7.  A  d e v i c e   a c c o r d i n g   to   c l a i m   4,  in  wh ich   b e t w e e n   t h e  

s p r a y i n g   means  (2 ,   15)  and  t he   d e f o r m i n g   d e v i c e   (20)   p i n c h i n g  

means   (12)   are   p r o v i d e d   to   e n g a g e   the   m e t a l   in  t h e   s h a p e   o f  

a  long  c o h e r i n g   body  to   p i n c h   o f f   l i q u i d   a d h e r i n g   to   t h e  

m e t a l   b o d y .  
8.  A  d e v i c e   a c c o r d i n g   to   c l a i m   7,  s a i d   p i n c h i n g   m e a n s  

(12)   i n c l u d i n g   a t   l e a s t   one  r o l l e r   w i t h   a  g r o o v e ,   i n t o   w h i c h  

f i t s   t he   m e t a l   body  to   be  t r e a t e d ,   s a i d   r o l l e r   h a v i n g   a  

g r o o v e   s u r f a c e   of  an  e l a s t i c   m a t e r i a l .  

9.  A  d e v i c e   a c c o r d i n g   to   c l a i m   4,   in  wh ich   t he   s p r a y i n g  

means  (2,  15)  i n c l u d e   a  s u b s t a n t i a l l y   h o r i z o n t a l   and  s u b -  

s t a n t i a l l y   c l o s e d   t u b e   (3)  w i t h   g u i d e   means  to  g u i d e   t h e  

m e t a l   to  be  t r e a t e d   t h e r e t h r o u g h ,   and  p r o v i d e d   w i t h   a  p l u r a -  

l i t y   of  s p r a y   n o z z l e . s   (8)  d i r e c t e d   to   s a i d   m e t a l   in  s a i d  

t u b e   (3)  and  d i s t r i b u t e d   over   t h e   l e n g t h   of  s a i d   t u b e   ( 3 ) .  

10.  A  d e v i c e   a c c o r d i n g   to   c l a i m   9,  in  wh ich   s a i d   t u b e  

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

o p e n i n g s   (11)   f o r   d i s c h a r g i n g   l i q u i d   c o l l e c t e d   by  the   t u b e  

(3)  d u r i n g   s p r a y i n g .  

11.  A  d e v i c e   a c c o r d i n g   to   c l a i m   4,  c o m p r i s i n g   a  f i r s t  

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

m e t a l   to   be  t r e a t e d ,   a  s e c o n d   c l e a n i n g   d e v i c e   (15)   f o r  

s p r a y i n g   a c i d   l i q u i d   o n t o   s a i d   m e t a l ,   a  r i n s i n g   d e v i c e   ( 1 7 )  

and  a  d r y i n g   d e v i c e   ( 1 9 ) .  

12.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   4  f o r   t r e a t i n g   s e p a r a t e  

n o n - c o h e r i n g   m e t a l   p a r t s ,   in  wh ich   t h e r e   is  a  c o n v e y o r   b e l t  

s y s t e m   (30)  p a s s i n g   a l o n g   t he   s p r a y i n g   means   to  c a r r y   t h e  

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

movement   to   t he   s u p p l y   of  t he   d e f o r m i n g   d e v i c e .  
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