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@  Method  and  apparatus  for  marking  an  article. 

  The  invention  provides  a  method  for  marking  an  article  by 
scorching  the  mark  onto  the  article,  and  when  the  mark  is 
applied  to  a  fibrous  material,  for  example,  fiber  glass  heat 
insulating  material,  the  surface  fibers  in  the  area  of  the  mark 
are  scorched,  and  fibers  beneath  the  surface  fibers  are  also 
scorched. 

Apparatus  according  to  the  invention  comprises  at  least 
one  drum  (8),  having  a  stencil plate  (21)  mounted  thereon.  The 
drum  is  rotatable  on  a  shaft  10  by  friction  of  the  batt  passing 
under  the  drum  (8).  A  manifold  (25)  with  a  plurality  of  gas 
jets  (26)  provide  a  flame  (24)  directed  towards  the  batt  (3)  of 
material,  and  as  the  stencil  plate  (21)  passes  beneath  the 
flames,  the  mark  (2)  is  scorched  onto  the  batt  (4). 



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  a  m e t h o d   and  a p p a r a t u s  

f o r   m a r k i n g   an  a r t i c l e ,   and  in  p a r t i c u l a r ,   f o r   m a r k i n g  

a  b a t t   of  f i b r o u s   m a t e r i a l ,   f o r   e x a m p l e ,   f i b e r   g l a s s  

h e a t   i n s u l a t i n g   m a t e r i a l ,   or  o t h e r   non  woven  f i b r o u s  

m a t e r i a l s .  

F i b e r   g l a s s   h e a t   i n s u l a t i n g   m a t e r i a l   of  t h e   t y p e   u s e d ,  

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

p r o v i d e d   in  l o n g   b a t t s   of  m a t e r i a l   f o r m e d   f rom  n o n  

woven  r a n d o m l y   d i s t r i b u t e d   and  l o o s e l y   a r r a n g e d  f i b e r s .  

The  f i b e r s   a r e   c o a t e d   w i t h   a  w a t e r   b a s e d   r e s i n   b i n d e r  

a n d  b a k e d .   The  b i n d e r   p o l y m e r i z e s ,   and  t h u s   e a c h   f i b e r  

is   l o o s e l y   b o n d e d   to  i t s   a d j a c e n t   f i b e r s   b y  t h e   b i n d e r .  

I t   is  d e s i r a b l e   t h a t   t h e   "R"  v a l u e ,   s i z e ,   t h i c k n e s s ,   a n d  

o t h e r   r e l e v a n t   i n f o r m a t i o n ,   s h o u l d   be  m a r k e d   on  t h e   b a t t s .  

T h i s   is  g e n e r a l l y   done  by  ink  p r i n t i n g .   U n f o r t u n a t e l y ,  

such   p r i n t i n g   is  no t   s u c c e s s f u l .   B e c a u s e   of  t h e   n a t u r e  

of  t h e   f i b e r   g l a s s   m a t e r i a l   in  t h a t   t he   f i b e r s   a r e  

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

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

t u r n ,  a n y   p r i n t ,   w h i c h   may  be  a p p l i e d ,   f a l l s   o f f   w i t h  

t h e   f i b e r s .  



T h e r e   is  t h e r e f o r e   a  need   f o r   a  m e t h o d   and  a p p a r a t u s  

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

i n d e e d ,   any  o t h e r   f i b r o u s   m a t e r i a l s .   I n d e e d ,   t h e r e   i s  

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

o t h e r   a r t i c l e s .  

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

such   a  m e t h o d   and  a p p a r t u s   w h i c h   o v e r c o m e s   t h e   p r o b l e m s  

of  known  m e t h o d s   and  a p p a r a t u s .  

The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   t h e   p r o b l e m   of  k n o w n  

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

a r e a   of  t h e   b a t t   in  t h e   s h a p e   of  t h e   m a r k ,   in  t h a t  

a c c o r d i n g   to  t he   i n v e n t i o n   t h e   m e t h o d   c o m p r i s e s   t h e  

s t e p   of  m a r k i n g   f i b e r s   a d j a c e n t   t h e   s u r f a c e   of  t h e  

b a t t ,   and  some  of  t h e   f i b e r s   b e n e a t h   t h e   s u r f a c e   f i b e r s ,  

by  a p p l y i n g   a  m a r k i n g   means   to  t he   f i b e r s .  

The  a d v a n t a g e s   of  t h e   i n v e n t i o n   a r e   many ,   h o w e v e r ,   t h e  

main  a d v a n t a g e   of  t h e   i n v e n t i o n   is  t h a t   b e c a u s e   t h e  

mark  or  m a r k s ,   as  w e l l   as  b e i n g   a p p l i e d   to  t he   s u r f a c e  

f i b e r s ,   a r e   a l s o   a p p l i e d   to  the   f i b e r s   b e n e a t h   t h e  

s u r f a c e ,   and  a c c o r d i n g l y ,   even   i f   t h e   s u r f a c e   f i b e r s  

w h i c h   a r e   m a r k e d   a r e   r u b b e d   o f f   or  worn  o f f ,   f r e s h  

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

r e m a i n .   T h u s ,   i r r e s p e c t i v e   of  r u b b i n g   or  w e a r i n g ,   t h e  

mark  s t i l l   r e m a i n s   on  t h e   b a t t .   N e e d l e s s   to  s a y ,   t h e  



more  l a y e r s   of  f i b e r s   b e n e a t h   t he   s u r f a c e   l a y e r   w h i c h  

a re   m a r k e d ,   t he   b e t t e r .  

P r e f e r a b l y ,   t he   m a r k i n g   means   is  a  f l a m e .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t h e   i n v e n t i o n ,   is  t h a t  

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

t h r o u g h   the   l a y e r s   of  f i b e r s ,   t h u s   r e a d i l y   e a s i l y  

m a r k i n g   f i b e r s   b e n e a t h   the   s u r f a c e   l a y e r .   The  f l a m e ,  

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

in  c e r t a i n   c a s e s   p o r t i o n s   of  t h e   f i b e r s ,   t h u s   c a r b o n i s -  

ing  or  c h a n g i n g   t h e   c o l o u r   of  t h e   f i b e r s ,  t o   l e a v e   a 

c l e a r   p e r m a n e n t   m a r k .  

In  one  e m b o d i m e n t   of  t he   i n v e n t i o n ,   t h e   s u r f a c e   of  t h e  

f i b e r s   a r e   s c o r c h e d .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t he   i n v e n t i o n ,  i s   t h a t  

the  s u r f a c e   of  the   f i b e r s   c h a n g e s  c o l o u r ,   to  a  b r o w n  

s c o r c h e d   c o l o u r   or  b l a c k ,   in  t he   c a s e   w h e r e   t h e  s u r f a c e  

has  been   c a r b o n i s e d .  

A d v a n t a g e o u s l y ,   t he   t e m p e r a t u r e   of  t h e   f l a m e   is  n o t  

l e s s   t h a n   3 0 0 ° C .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  the   i n v e n t i o n  i s   t h a t  

i t   e n s u r e s   good  s u r f a c e   s c o r c h i n g ,   w i t h   no  damage   t o  



the   f i b e r s .   N e e d l e s s   to  s a y ,   d e p e n d i n g   on  t he   m a t e r i a l  

to  be  m a r k e d ,   a  f l a m e   of  h i g h e r   or  l o w e r   t e m p e r a t u r e  

c o u l d   be  u s e d .   H o w e v e r ,   in  t h e   c a s e   of  m a r k i n g   h e a t  

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

l e s s   t h a n   300°C  has  been   f o u n d   to  be  a c c e p t a b l e .  

I n d e e d ,   in  t h e   c a s e s   of  h e a t   i n s u l a t i n g   f i b e r   g l a s s  

m a t e r i a l ,   a  f l a m e   t e m p e r a t u r e   of  up  to  500°C  may  b e  

u s e d .  

P r e f e r a b l y ,   t he   f l a m e   p l a y s   on  t h e   l o c a l   a r e a   f o r   n o t  

more  t h a n   two  s e c o n d s .   T h i s   e n s u r e s   good  s u r f a c e  

s c o r c h i n g   in  t h e   a r e a   of  t h e   m a r k .   In  f a c t ,   in  c e r t a i n  

c a s e s ,   i t   has  been   f o u n d   p r e f e r a b l e   to  have   t h e   f l a m e  

p l a y i n g   on  t h e   s u r f a c e   f o r   a p p r o x i m a t e l y   0 . 4   s e c o n d s .  

In  a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e   m e t h o d  

i n c l u d e s   t he   s t e p   of  m a r k i n g   a  b a t t   of  f i b e r   g l a s s   h e a t  

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

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

s u r f a c e   of  t he   b i n d i n g   a g e n t   of  t h e  f i b e r s  i s   s c o r c h e d .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t h e   i n v e n t i o n   is  t h a t  

i t   a v o i d s   any  damage   to  t h e   a c t u a l   f i b e r   g l a s s   f i b e r s .  

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

t h e   m a r k i n g   means   t h r o u g h   an  o p e n i n g   s u b s t a n t i a l l y   i n  

t h e   s h a p e   of  t he   m a r k i n g   s t e n c i l .  



The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t he   i n v e n t i o n ,   is  t h a t  

i t   p r o v i d e s   a  mark  on  the   m a t e r i a l   w h i c h   i s  c l e a r l y   a n d  

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

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

F u r t h e r ,   t he   i n v e n t i o n   o v e r c o m e s   t he   p r o b l e m   of  m a r k i n g  

an  a r t i c l e ,   by  v i r t u e   of  t h e   f a c t   t h a t   t he   m e t h o d  

c o m p r i s e s   t he   s t e p   of  s c o r c h i n g   a  l o c a l   a r e a   of  t h e  

a r t i c l e   in  t h e   s h a p e   of  t h e   m a r k ,   by  a p p l y i n g   h e a t   f r o m  

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

h a v i n g   an  o p e n i n g   of  s u b s t a n t i a l l y   t he   s h a p e   o f  t h e  

m a r k .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t he   i n v e n t i o n   is  t h a t  

i t   p r o v i d e s   a  c l e a r l y   and  s h a r p l y   d e f i n e d   mark  on  t h e  

a r t i c l e ,   and  a l s o   p r o v i d e s   a  r e l a t i v e l y   s i m p l e   a n d  

i n e x p e n s i v e   m e t h o d   f o r   m a r k i n g   an  a r t i c l e . -  

A d v a n t a g e o u s l y ,   t he   h e a t   s o u r c e   is  a  f l a m e ,   and  t h e  

f l a m e   is  a p p l i e d   to  t h e   a r t i c l e .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t h e   i n v e n t i o n ,   is  t h a t  

t he   mark  can  be  r e a d i l y   q u i c k l y   s c o r c h e d ,   s e a r e d ,  

s i n g e d   or  b u r n e d   o n t o   t he   s u r f a c e   of  t he   a r t i c l e ,   t h u s  

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

p e r m a n e n t l y ,   is  p r o v i d e d .  



F u r t h e r m o r e ,   t h e   i n v e n t i o n   o v e r c o m e s   t he   p r o b l e m   o f  

p r i o r   a r t   a p p a r a t u s   f o r   m a r k i n g   an  a r t i c l e ,   by  v i r t u e  

of  t he   f a c t   t h a t   t h e   a p p a r a t u s   a c c o r d i n g   to  t h e  

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

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

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

s t e n c i l   o p e n i n g   to  mark  t h e   a r t i c l e .  

The  a d v a n t a g e   you  a c h i e v e   f rom  t h e   a p p a r a t u s   of  t h e  

i n v e n t i o n ,   is  t h a t   i t   p r o v i d e s   a  means   f o r   e f f e c t i v e l y  

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

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

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

r e l a t i v e l y   p e r m a n e n t l y .   I t   a l s o   p r o v i d e s   a  r e l a t i v e l y  

i n e x p e n s i v e   and  s i m p l e   e f f e c t i v e   a p p a r a t u s   f o r   m a r k i n g  

an  a r t i c l e .  

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

a  f l a m e .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t h e   i n v e n t i o n ,   is  t h a t  

the   f l a m e   r e a d i l y   q u i c k l y   s c o r c h e s   t h e   mark  o n t o   t h e  

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

e f f e c t i v e   means   of  p e r m a n e n t l y   m a r k i n g   a n  a r t i c l e .   I n  

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

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

f i b e r s   to  mark  f i b e r s   b e n e a t h   t h e   s u r f a c e   l a y e r   o f  



f i b e r s ,   t h u s ,   t he   a d v a n t a g e   a c h i e v e d   h e r e   is  t h a t   e v e n  

i f   the   s u r f a c e   l a y e r   of  f i b e r s   rub  or  w e a r   o f f ,   f r e s h  

m a r k e d   f i b e r s   a r e   b e n e a t h   t he   r u b b e d   o f f   l a y e r s .  

A d v a n t a g e o u s l y ,   t he   s t e n c i l   is  m o u n t e d   in  t h e  

c y l i n d r i c a l   w a l l   of  a  r o t a t a b l e   h o l l o w   d rum,   t h e   h e a t  

s o u r c e   b e i n g   m o u n t e d   w i t h i n   t h e   d r u m .  

The  a d v a n t a g e   of  t h i s   f e a t u r e   of  t he   i n v e n t i o n  i s   t h a t  

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

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

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

r e l a t i v e l y   s i m p l e   and  e f f e c t i v e ,   w h i l e   a t   t he   same  t i m e  

b e i n g   r e l a t i v e l y   i n e x p e n s i v e ,   a p p a r a t u s .  

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

f o l l o w i n g   d e s c r i p t i o n   of  some  p r e f e r r e d   e m b o d i m e n t s  

t h e r e o f ,   g i v e n   by  way  o f  e x a m p l e   o n l y ,   w i t h   r e f e r e n c e  

to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g .   1  i s  a  p e r s p e c t i v e   v iew  of  a p p a r a t u s  

a c c o r d i n g   to  t he   i n v e n t i o n ,   f o r   m a r k i n g   an  a r t i c l e ,  

F i g .   2  is  a  r e a r   p e r s p e c t i v e   v iew  of  t h e   a p p a r a t u s  



of  F i g .   1 ,  

F i g .   3  is  a  s i d e   e l e v a t i o n a l   v iew  of  t he   a p p a r a t u s  

of  F i g .   1 ,  

F i g .   4  is   a  p a r t l y   s e c t i o n a l   f r o n t   e l e v a t i o n a l  

v i ew  of  p o r t i o n   of  t h e   a p p a r a t u s   of  F i g .   1  on  t h e  

l i n e   IV- IV  of  F i g .   3 ,  

F i g .   5  is  a  p e r s p e c t i v e   v iew  of  a  d e t a i l   of  t h e  

a p p a r a t u s   of  F i g .   1 ,  

F i g .   6  is   a  p e r s p e c t i v e   v iew  of  a n o t h e r   d e t a i l   o f  

t h e   a p p a r a t u s   of  F i g .   1 ,  

F i g .   7  is  a  p e r s p e c t i v e   v i ew  of  a  f u r t h e r   d e t a i l  

of  t h e   a p p a r a t u s   of  F i g .   1,  a n d  

F i g .   8  is   a  p e r s p e c t i v e   v iew  of  a p p a r a t u s   a c c o r d i n g  

to  a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ,   f o r   m a r k i n g  

an  a r t i c l e .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   and  i n i t i a l l y   to  F i g s .   1  t o  

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

i n v e n t i o n ,   i n d i c a t e d   g e n e r a l l y   by  t he   r e f e r e n c e   n u m e r a l  

1,  f o r   m a r k i n g   f i b r o u s   m a t e r i a l .   In  t h i s   c a s e ,   t h e  

a p p a r a t u s   1  is   f o r   m a r k i n g   t he   "R"  v a l u e   2  of  a  b a t t   3 



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

3.  The  b a t t   of  m a t e r i a l   is  f o r m e d   f rom  non  w o v e n  

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

f i b e r s   a r e   c o a t e d   w i t h   a  w a t e r   b a s e d  r e s i n   b i n d e r  a n d  

b a k e d .   The  b i n d e r   p o l y m e r i z e s   on  b a k i n g ,   and  t h u s   e a c h  

f i b e r  i s   l o o s e l y   b o n d e d   to  i t s   a d j a c e n t   f i b e r s   by  t h e  

b i n d e r .   The  a p p a r a t u s   1  o p e r a t e s   by  s c o r c h i n g   t h e  

mark  2  o n t o   t h e   b a t t  3 .   The  s u r f a c e   of  t h e   b i n d e r  

c o a t i n g   on  e a c h   of  t he   s u r f a c e   f i b e r s   in  t h e   a r e a  o f  

t h e  m a r k ,   is  s c o r c h e d .   In  t h i s   c a s e ,   a  f l a m e   is  u s e d  

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

s u r f a c e   f i b e r s   to  i m p i n g e   on  f i b e r s   b e n e a t h   t h e   s u r f a c e  

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

on  the   l o w e r   f i b e r s .  

The  a p p a r a t u s   1  is  m o u n t e d   on  t h e   end  of  a  p r o c e s s  

m a c h i n e   5  f o r   p r o d u c i n g   the   f i b e r   g l a s s   b a t t   3.  T h e  

b a t t   3  as  i t   is  d e l i v e r e d   f rom  t h e   m a c h i n e   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   A,  is  n o r m a l l y   cu t   to  l e n g t h   a n d  

s t a c k e d .   T h i s   is  no t   i l l u s t r a t e d  i n   t he   d r a w i n g s .   F o r  

c o n v e n i e n c e ,   o n l y   t he   end  p o r t i o n   4  of  t h e   m a c h i n e   5  i s  

i l l u s t r a t e d .  

T h e  a p p a r a t u s   1  c o m p r i s e s  t h r e e   h o l l o w   d rums   8  s u p p o r t e d  

by  s p o k e s   9  f a s t  o n   a  s h a f t   10.  P l u m b e r   b l o c k   b e a r i n g s  

11  r o t a t a b l y   s u p p o r t   t he   s h a f t   10  on  a  p a i r   of  c o u n t e r -  

b a l a n c e d   s u p p o r t   arms  12.  The  arms  12  a r e   p i v o t a l l y  



m o u n t e d   a t   1 5  o n   s u p p o r t   b r a c k e t s   16,  w h i c h   a r e   in  t u r n  

m o u n t e d   on  a  p a i r   of  s i d e   r a i l s   18  of  t h e   m a c h i n e   5 .  

An  o p e n i n g   20  i s  p r o v i d e d   on  each   drum  8,  and  s t e n c i l  

p l a t e s   21  c o v e r   t h e   o p e n i n g s   20.  The  p l a t e s   21  a r e  

r e l e a s a b l y   s e c u r e d   to  t h e   drums  8  by  s c r e w s   22.  As  c a n  

b e  s e e n ,  o p e n i n g s  2 3   in  t h e   s t e n c i l   p l a t e   21  i n c l u d e  

t h e   "R"  v a l u e   of  t h e   p a r t i c u l a r   b a t t   of  f i b e r   g l a s s  

m a t e r i a l   b e i n g   p r o d u c e d .   In  t h i s   c a s e ,   t h e   "R"  v a l u e  

is  g i v e n   as  "R  2 . 5 " .   A  m a r k i n g   means   f o r   m a r k i n g   t h e  

f i b e r s   of  t h e   b a t t ,   in  t h i s   c a s e   is  a  h e a t   s o u r c e  

p r o v i d e d   by  t h r e e   t u b u l a r   m a n i f o l d s   25,   w i t h   a 

p l u r a l i t y   of  gas  j e t s   26 ,   w h i c h   e x t e n d   i n t o   e a c h   d r u m  

8,  to  d i r e c t   f l a m e s   24  d o w n w a r d l y   t o w a r d s   t h e   f i b e r  

g l a s s   b a t t   3.  The  f l a m e s   24  a r e   i l l u s t r a t e d   by  b r o k e n  

l i n e s   in  t h e   d r a w i n g s .   Gas  s u p p l y   l i n e s   27  d e l i v e r   g a s  

to  t h e   m a n i f o l d s   25,   and  a r e   s u p p o r t e d   on  a  f r a m e w o r k  

28  m o u n t e d   on  t h e   s u p p o r t  a r m s   12.  F lame  s e n s o r s   30  a r e  

m o u n t e d   w i t h i n   e a c h   drum  8  a d j a c e n t   t he   m a n i f o l d   25  t o  

d e t e c t   t h e   p r e s e n c e   of  f l a m e .   The  s e n s o r s   30  a r e  

c o n n e c t e d   by  c a b l e s   32  to  c o n t r o l   a p p a r a t u s   ( n o t   s h o w n )  

to  i s o l a t e   t h e   gas  to  t h e   m a n i f o l d   s h o u l d   t h e   f l a m e   f a i l  

f o r   any  r e a s o n .   A  s p a r k   i g n i t i o n   d e v i c e   ( n o t   shown)   i s  

m o u n t e d   in  e a c h   drum  8  f o r   i g n i t i n g   t h e   gas  j e t s   a t  

s t a r t   up.  A  h e a t   i n s u l a t i n g   a s b e s t o s   c o a t i n g   31  i s  

p r o v i d e d   on  t h e   i n t e r i o r   of  e a c h   drum  to  p r o t e c t   t h e  

drums  8  f r o m   e x c e s s i v e   h e a t   f rom  the   f l a m e s .  



The  s u p p o r t   a r m s  1 2   a r e  h e l d  r i g i d l y   t o g e t h e r   by  t h e  

f r a m e w o r k   28.  C o u n t e r b a l a n c e   w e i g h t s   34  on  t he   ends   o f  

the   s u p p o r t   arms  12,  c o u n t e r b a l a n c e   t h e   w e i g h t   of  t h e  

d r u m s .   A  p a i r   of  cams  35  on  a  s h a f t   38  r o t a t a b l e   i n  

b r a c k e t s   36  w h i c h   e x t e n d   f rom  the   s u p p o r t   b r a c k e t s   1 6 ,  

e n g a g e   f o l l o w e r   p l a t e s   37  on  t he   s u p p o r t  a r m s   12  f o r  

r a i s i n g   and  l o w e r i n g   t h e   d rums   8  to  a c c o m m o d a t e   v a r y i n g  

t h i c k n e s s e s   of  b a t t .  

In  u s e ,   t h e   d rums   8  a r e   s e t   by  means   of  t h e   cams  35,   s o  

t h a t   t he   d rums  8  l i g h t l y   e n g a g e   the   b a t t   o f  m a t e r i a l   3 .  

As  the   b a t t   3  p a s s e s   a l o n g   the   m a c h i n e   5  b e n e a t h   t h e  

d r u m s  8 ,   t he   d rums  8  a r e   f r i c t i o n a l l y   d r i v e n   by  t h e  

b a t t   4.  The  gas  is  i g n i t e d   and  f l a m e s   a r e   d i r e c t e d  

d o w n w a r d l y   w i t h i n   t he   d rums  8  t o w a r d s   t he   b a t t   3.  As  

the   s t e n c i l   o p e n i n g s   23  p a s s   b e n e a t h   t he   f l a m e s ,  t h e  

b a t t   is  m a r k e d   w i t h   t he   "R"  n u m b e r   2,  and  any  o t h e r  

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

p l a t e s   21.  The  f l a m e s   p a s s   t h r o u g h   t he   s t e n c i l   o p e n i n g  

23  and  i m p i n g e   on  t he   s u r f a c e   f i b e r s ,   t h e r e b y   s c o r c h i n g  

t he   b i n d e r   c o a t i n g   on  t he   f i b e r s ,   and  t u r n i n g  i t   b l a c k  

by  c a r b o n i s a t i o n .   The  f l a m e s   a l s o   p a s s   t h r o u g h   t h e  

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

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

l o w e r   f i b e r s .  

I t   has  been   f o u n d   in  p r a c t i c e ,   t h a t   by  r e g u l a t i n g   t h e  



m a c h i n e   5  so  t h a t   t h e   o u t p u t   of  t he   b a t t   4  is  a t   t h e  

r a t e   of  a p p r o x i m a t e l y   t en   m e t r e s   pe r   m i n u t e ,   t h e   f l a m e  

p l a y s   on  t h e   b a t t   t h r o u g h   t h e   s t e n c i l   o p e n i n g s   23  f o r   a 

d w e l l   t i m e   of  a p p r o x i m a t e l y   0 . 4   s e c s .   With  t h e   f l a m e  

t e m p e r a t u r e   a t   a p p r o x i m a t e l y   5 0 0 ° C ,   and  p r e f e r a b l y   n o t  

l e s s   t h a n   3 0 0 ° C ,   a d e q u a t e   s c o r c h i n g   of  t h e   mark  o n t o  

t h e   s u r f a c e   of  t h e   f i b e r s   of  t h e   b a t t   is  a c h i e v e d .   I n  

f a c t ,   i t   has  been   f o u n d   t h a t   w i t h   t h e   f l a m e   t e m p e r a t u r e  

a t   500°C  and  a  d w e l l   t i m e   of  0 . 4   s e c s ,   t h e   s u r f a c e  

f i b e r s   in  t h e   a r e a   of  t he   m a r k ,   and  f i b e r s   to  a 

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

T h i s  h a s   t h e   p a r t i c u l a r   a d v a n t a g e   t h a t   even   i f   t h e  

s u r f a c e   f i b e r s   in  t he   a r e a   of  t he   mark  rub  or  wea r   o f f ,  

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

t h e   m a r k .  

R e f e r r i n g   now  to  F i g .   8,  t h e r e   is  i l l u s t r a t e d   a p p a r a t u s  

a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n .   T h i s  

a p p a r a t u s   is  s u b s t a n t i a l l y   s i m i l a r   to  t h a t   j u s t  

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

same  r e f e r e n c e   n u m e r a l s .   In  t h i s   c a s e ,   two  drums  8  a r e  

p r o v i d e d   and  d r i v e n   by  an  e l e c t r i c   m o t o r   40.   The  m o t o r  

40  is  m o u n t e d   on  a  b a s e   p l a t e   41 ,   e x t e n d i n g   f rom  one  o f  

t he   s u p p o r t   arms  12  and  d r i v e   t he   s h a f t   10.  T h e  

s t e n c i l   p l a t e s   21  s l i d a b l y   e n g a g e   t h e   o p e n i n g s   20  o f  

e a c h   drum  8.  Wings  42  on  each   s t e n c i l   p l a t e   21  e n g a g e  

c o r r e s p o n d i n g   g r o o v e s   43  on  t h e   e d g e s   of  t he   o p e n i n g s   2 0 .  



T h i s ,   i t   w i l l   be  a p p r e c i a t e d ,   p e r m i t s   t he   s t e n c i l  

p l a t e s   to  be  r e a d i l y   e a s i l y   c h a n g e d   when  the   m a c h i n e  i s  

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

m a t e r i a l   of  d i f f e r e n t   "R"  v a l u e ,   to  t h a t   p r e v i o u s l y  

p r o d u c e d .  

The  a d v a n t a g e   of  d r i v i n g   t h e   drums  8  is  t h a t   i t   a v o i d s  

any  p o s s i b i l i t y   of  s l i p   b e t w e e n   t h e   b a t t   and  the   d r u m s .  

F u r t h e r ,   i t   p e r m i t s   t h e  d r u m s   to  be  d r i v e n   a t   a  f a s t e r  

or  s l o w e r   s p e e d   to  t he   b a t t   of  f i b e r g l a s s   m a t e r i a l ,  

w h i c h   in  c e r t a i n   c a s e s   may  be  a d v a n t a g e o u s .  

Whi l e   t he   a p p a r a t u s   has  been   d e s c r i b e d   as  c o m p r i s i n g   i n  

one  c a s e   t h r e e   d r u m s ,   and  in  t h e   o t h e r   c a s e   two  d r u m s ,  

a n y  n u m b e r   of  d rums  may  be  u s e d ,   i n d e e d ,   in  many  c a s e s  

i t   is  e n v i s a g e d   t h a t   o n l y   one  drum  m a y  b e   r e q u i r e d .  

A d d i t i o n a l l y ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   w h i l e   t h e  

drums  h a v e   been   d e s c r i b e d   a s  c o m p r i s i n g   r e p l a c e a b l e  

s t e n c i l   p l a t e s ,   t h i s   is  n o t   n e c e s s a r y ,  i n   f a c t ,   t h e  

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

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

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

when  i t   is  d e s i r e d  t o   p r o d u c e   b a t t s   of  d i f f e r e n t   "R"  

v a l u e .   I t   w i l l   o f  c o u r s e   be  a p p r e c i a t e d   t h a t   w h i l e   t h e  

a p p a r a t u s   and  m e t h o d   have   been   d e s c r i b e d   f o r   m a r k i n g  

f i b e r   g l a s s   h e a t   i n s u l a t i n g   m a t e r i a l   w i t h  a n  " R "   v a l u e ,  



any  o t h e r   d e s i r e d   marks   c o u l d   be  m a r k e d   on  t h e   m a t e r i a l ,  

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

t r a d e   mark  of  t h e   p r o d u c e r   or  any  o t h e r   r e l e v a n t   m a r k s  

c o u l d   a l s o   b e  m a r k e d   on  t he   m a t e r i a l .   In  f a c t ,   i t  i s  

e n v i s a g e d   t h a t   t he   a p p a r a t u s   and  m e t h o d   may  be  u s e d   f o r  

m a r k i n g   many  o t h e r   f i b r o u s   m a t e r i a l s   b e s i d e s   f i b e r   g l a s s .  

F u r t h e r ,   i t   is  e n v i s a g e d   t h a t   t he   a p p a r a t u s   and  m e t h o d  

a c c o r d i n g   to  t he   i n v e n t i o n ,   may  be  u s e d   f o r   m a r k i n g   a n y  

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

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

o t h e r   non  f i b r o u s   p l a s t i c s   m a t e r i a l s   or  t h e   l i k e .  

W h e r e . t h e   a p p a r a t u s   is  u s e d   f o r   m a r k i n g   a  non  f i b r o u s  

m a t e r i a l ,   f o r   e x a m p l e   t i m b e r ,   t h e   s u r f a c e   of  t h e   t i m b e r  

w o u l d   be  s c o r c h e d .  

A d d i t i o n a l l y ,   w h i l e   t h e   a p p a r a t u s   has  been   d e s c r i b e d   a s  

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

o t h e r   s u i t a b l e   c o n f i g u r a t i o n   of  drum  and  s u p p o r t   c o u l d  

be  u s e d ,   and  i t   w i l l   be  a p p r e c i a t e d   t h a t   in  many  c a s e s  

t h e   drum  may  be  d i s p e n s e d   w i t h .   I n d e e d ,   i t   w i l l   b e  

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

t he   m e t h o d   of  t h e   i n v e n t i o n   is  a  s t e n c i l   w i t h   h o l e s   i n  

t he   s h a p e   of   t h e   d e s i r e d   m a r k .   I t   is  e n v i s a g e d   t h a t  

t he   s t e n c i l   may  be  p r o v i d e d   on  a  f l a t   p l a t e ,   r a t h e r   t h a n  

on  a  d rum.   In  w h i c h   c a s e ,   i t   is  e n v i s a g e d   t h a t   t h e  

p l a t e   may  be  moved  t o w a r d s   and  away  f rom  t he   m a t e r i a l ,  

as  i t   is  d e s i r e d   to  mark  t h e   m a t e r i a l .   The  m e t h o d   i n  



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

p a s s i n g   the   f l a m e   t h r o u g h   the   o p e n i n g s  o f   t h e   f l a t  

s t e n c i l .   A d d i t i o n a l l y ,   i t   w i l l   be  a p p r e c i a t e d   t h a t  

w h i l e   t h e   h e a t   s o u r c e   has  been   d e s c r i b e d   in  b o t h  

e m b o d i m e n t s   of  t he   i n v e n t i o n   as  b e i n g   p r o v i d e d   by  a  

gas  p o w e r e d   f l a m e ,   any  o t h e r   s u i t a b l e   f l a m e   c o u l d   b e  

u s e d .   I n d e e d ,   i t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   a n y  

o t h e r   s u i t a b l e   h e a t   s o u r c e   c o u l d   be  u s e d .   F o r  

e x a m p l e ,   a  r a d i a n t   h e a t   s o u r c e   or  t h e   l i k e .   F u r t h e r ,  

i t   is  e n v i s a g e d   t h a t   i t   w i l l   no t   a l w a y s   be  n e c e s s a r y  

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

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

o p e n i n g s   w i l l   be  a d e q u a t e .  

I t   w i l l   a l s o   of  c o u r s e   be  a p p r e c i a t e d   t h a t   t he   m e t h o d  

and  a p p a r a t u s   c o u l d   be  u s e d   f o r   m a r k i n g   a  s t a t i c  

a r t i c l e   or  m a t e r i a l .   In  o t h e r   w o r d s ,   an  a r t i c l e   o r  

m a t e r i a l   w h i c h   is  no t   m o v i n g .   In  w h i c h  c a s e ,   i t   i s  

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

r a i s e d   and  l o w e r e d   r e l a t i v e   to  t he   a r t i c l e   f o r   m a r k i n g .  

In  f a c t ,   in  s u c h  c a s e s ,   i t   is  e n v i s a g e d   t h a t   a  j i g  

w o u l d   be  p r o v i d e d   to  r e c e i v e   t he   a r t i c l e   or  m a t e r i a l ,  

and  when  the   a r t i c l e   is  p o s i t i o n e d   in  t he   j i g ,   t h e n   t h e  

a p p a r a t u s   c o u l d   be  l o w e r e d   down  to  mark  i t .  

N e e d l e s s   to  s a y ,   w h i l e   t he   a p p a r a t u s   has  been   d e s c r i b e d  

as  i n c l u d i n g   a  f l a m e   s e n s o r ,   t h i s   is  no t   n e c e s s a r y ,  



a l t h o u g h ,   f o r   s a f e t y   r e a s o n s   i t   is  p r e f e r a b l e .   F u r t h e r ,  

i t   w i l l   be  a p p r e c i a t e d   t h a t   i t   is   no t   n e c e s s a r y   t h a t  

the   i n t e r i o r   of  t h e   drums  need   be  c o a t e d   w i t h   a  h e a t  

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

o t h e r   t h a n   a s b e s t o s   c o u l d   be  u s e d .   O t h e r   means   f o r  

i g n i t i n g   t h e   gas  b e s i d e s   s p a r k   i g n i t i o n   may  be  u s e d .  

N e e d l e s s   to  s a y ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   i t   is  n o t  

n e c e s s a r y   f o r   t h e   d rums  to  be  s u p p o r t e d   on  a  c o u n t e r  

b a l a n c e d   a rm,   t h e   drum  s h a f t   c o u l d   be  m o u n t e d   d i r e c t l y  

o n t o   b r a c k e t s   e x t e n d i n g   f rom  t h e   p r o c e s s   m a c h i n e   or  i n  

any  o t h e r   f a s h i o n .  

I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   w h i l e   in  b o t h  

e m b o d i m e n t s   of  t h e   i n v e n t i o n   j u s t   d e s c r i b e d ,   t he   m a r k i n g  

means   has  been   d e s c r i b e d   as  a  f l a m e ,   any  o t h e r   s u i t a b l e  

m a r k i n g   means   c o u l d   be  u s e d ,   f o r   e x a m p l e ,   i t   is  e n v i s a g e d  

in  c e r t a i n   c a s e s   t h a t   ink   may  be  u s e d ,   in  w h i c h   c a s e ,  

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

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

the   s u r f a c e   f i b e r s   to  mark  b o t h   t h e   s u r f a c e   f i b e r s   a n d  

f i b e r s   b e n e a t h   t he   s u r f a c e   f i b e r s ,   and  l o w e r   f i b e r s   a s  

w e l l .  



1.  A  m e t h o d   f o r   m a r k i n g   a  b a t t   (3)  of  f i b r o u s  

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

the   s t e p   of  m a r k i n g   a  l o c a l   a r e a   of  the   b a t t   (3)  in  t h e  

s h a p e   of  t he   mark  ( 2 ) ,   c h a r a c t e r i s e d   in  t h a t   t he   m e t h o d  

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

s u r f a c e   of  t h e   b a t t   ( 3 ) ,   and  some  of  t he   f i b e r s   b e n e a t h  

the   s u r f a c e   f i b e r s ,   by  a p p l y i n g   a  m a r k i n g   means   to  t h e  

f i b e r s .  

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d  

in  t h a t   t h e   m a r k i n g   means  is  a  f l a m e   ( 2 4 ) .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  or  2 ,  

c h a r a c t e r i s e d   in  t h a t   the   s u r f a c e   o f  t h e   f i b e r s   a r e  

s c o r c h e d .  

4.  A  m e t h o d   as  c l a i m e d   in  c l a i m   2  or  3 ,  

c h a r a c t e r i s e d   in  t h a t   the   t e m p e r a t u r e   of  t he   f l a m e   ( 2 4 )  

is  no t   l e s s   t h a n   3 0 0 ° C .  

5.  A  m e t h o d   as  c l a i m e d   in  any  of  c l a i m s   2  to  4 ,  

c h a r a c t e r i s e d   in  t h a t   t he   f l a m e   (24)   p l a y s   on  t h e  

l o c a l   a r e a   (2)   f o r   n o t   more  t h a n   two  s e c o n d s .  

6.  A  m e t h o d   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   f o r  



m a r k i n g   a  b a t t   (3)  of   f i b e r   g l a s s   h e a t   i n s u l a t i n g  

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

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

t h e   s u r f a c e   of  t h e   b i n d i n g   a g e n t   of  t h e   f i b e r s   i s  

s c o r c h e d .  

7.  A  m e t h o d   as  c l a i m e d   in  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 s e d   in  t h a t   t h e   m e t h o d   i n c l u d e s   t h e   s t e p   o f  

p a s s i n g   t h e   m a r k i n g   means   t h r o u g h   an  o p e n i n g   ( 2 3 )  

s u b s t a n t i a l l y   in  t he   s h a p e   of  t h e   mark  (2)  in  a 

s t e n c i l   ( 2 1 ) .  

8.  A  m e t h o d   f o r   m a r k i n g   an  a r t i c l e   ( 3 )  

c h a r a c t e r i s e d   in  t h a t   t h e   m e t h o d   c o m p r i s e s   t h e   s t e p   o f  

s c o r c h i n g   a  l o c a l   a r e a   (2)   of  t h e   a r t i c l e   (3)  in  t h e  

s h a p e   of  t h e   mark  ( 2 ) ,   by  a p p l y i n g   h e a t   f rom  a  h e a t  

s o u r c e   ( 2 6 )   to  t he   l o c a l   a r e a   t h r o u g h   a  s t e n c i l   ( 2 1 )  

h a v i n g   an  o p e n i n g   (23)   of  s u b s t a n t i a l l y   t he   s h a p e   o f  

t h e   mark  ( 2 ) .  

9.  A  m e t h o d   as  c l a i m e d   in  c l a i m   8,  c h a r a c t e r i s e d  

in  t h a t   t h e   h e a t   s o u r c e   ( 2 6 )   is  a  f l a m e ,   and  t he   f l a m e  

is  a p p l i e d   to  t he   a r t i c l e   ( 3 ) .  

10.  A p p a r a t u s   f o r   m a r k i n g   an  a r t i c l e ,   c h a r a c t e r i s e d  

in  t h a t   t h e   a p p a r a t u s   c o m p r i s e s   a  h e a t   s o u r c e   (26)   and  a 

s t e n c i l   ( 21 )   w i t h   an  o p e n i n g   ( 2 3 )   t h e r e t h r o u g h ,   w h i c h  



s u b s t a n t i a l l y   d e f i n e s   t he   mark  ( 2 ) ,   h e a t   b e i n g   p a s s e d  

f rom  the   h e a t   s o u r c e   (26)   t h r o u g h   the   s t e n c i l   o p e n i n g  

(23)   to  mark  t he   a r t i c l e   ( 3 ) .  

11.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   10,  c h a r a c t e r i s e d  

in  t h a t   t he   h e a t   s o u r c e   (26 )   is  a  f l a m e   ( 2 4 ) .  

12.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   10  or  1 1 ,  

c h a r a c t e r i s e d   in  t h a t   t he   s t e n c i l   (21)   is  m o u n t e d   i n  

the   c y l i n d r i c a l   w a l l   of  a  r o t a t a b l e   h o l l o w   drum  ( 8 ) ,  

the   h e a t   s o u r c e   (26)   b e i n g   m o u n t e d   w i t h i n   t he   drum  ( 8 ) .  
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