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@  A  method  for  control  of  the  surface  weight  of  a  mineral  wool  mat. 
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©  A  method  for  controlling  the  surface  weight  of  a  min- 
eral  wool  mat  (39)  comprises  production  of  the  mineral 
wool  by  fibration  of  a  mineralic  melt  (12).  transfering  the 
formed  mineral  wool  to  a  collection  device  (36),  and  mea- 
suring  one  or  more  variables,  influencing  the  amount  of 
mineral  wool  formed  per  unit  of  time,  introducing  said 
variables  into  a  functional  combination  and  controlling 
under  influence  thereof  the  movement  of  the  collection 
device,  whereby  the  surface  weight  of  the  mineral  wool  mat 
is  measured  by  weighing  (44),  and  the  functional  combina- 
tion  is  brought  to  contain  one  ore  more  parameters,  the 
value  of  which  is  changed  by  influence  from  a  counter  unit 
(20)  on  basis  of  the  amount  of  mineral  wool  produced  per 
unit  of  time  as  well  as  on  basis  of  the  corresponding  amount 
of  mineral  wool  produced  during  one  or  more  earlier  peri- 
ods  of  time. 
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In  the  p r o d u c t i o n   of  m i n e r a l   wool  a  melt   of  m i n e r a l i c   raw  m a t e r i a l  

is  f i r s t   p r o d u c e d .   As  m e l t i n g   sys tem  one  may  use  c u p o l a   o w e n s ,  

f a n s ,   e l e c t r o d e   owens  and  so  on.  As  a  r u l e ,   t h e r e   is  fo r   each  t y p e  

of  raw  m a t e r i a l   mel t   one  or  more  m e l t i n g   s y s t e m s   g i v i n g   a  t e c h n i -  

c a l l y   a c c e p t a b l e   f u n c t i o n .   F o r   o t h e r   mel t   m a t e r i a l   c o m p o s i t i o n s  

and  w o r k i n g   c o n d i t i o n s ,   o t h e r   mel t   s y s t e m s   may  a g a i n   be  u s e d .  

In  the  p r o d u c t i o n   of  m i n e r a l   wool  one  u s u s a l l y   c a u s e s   the  mel t   c o n -  

t i n u o u s l y   to  f low  to  one  ore  more  f i b r a t i o n   a g g r e g a t e s .   There   i s  

a l s o   wi th   r e s p e c t   to  the  f i b r a t i o n   a g g r e g a t e s   a  g r e a t   number  o f  

p o s s i b i l i t i e s ,   but  in  each  s e p a r a t e   case   n e v e r t h e l e s s   the  c h o i s e   o f  

a  s u i t a b l e   f i b r a t i o n   a g g r e g a t e   and  s u i t a b l e   f i b r a t i o n   methods   i s  

more  l i m i t e d .   Amongst  f i b r a t i o n   sy s t ems   fo r   the  p r o d u c t i o n   of  m i n e -  

r a l   wool  t h o s e   are  the  d o m i n a t i n g   ones ,   which  use  r o t a t i o n a l   b o d i e s  

fo r   t h r o w i n g   out  f i b r e s   of  m i n e r a l   wool  in  c o m b i n a t i o n   wi th   g a s e o u s  

c u r r e n t s   fo r   c o l l e c t i n g   the  m i n e r a l   wool  and  t r a n s f e r i n g   i t  



to  a  c o l l e c t i o n . m e a n s ,   u s u a l l y   a  c o n t i n u o u s l y   moving  b a n d .  

An  o f t e n   used   sys tem  fo r   the  p r o d u c t i o n   of  m i n e r a l   w o o l  

c o m p r i s e s   a  c u p o l a   owen  w o r k i n g   w i th   coke  as  i t s   s u b s t a n t i a l   b u r n i n g  

m a t e r i a l .   The  c u p o l a   owen  is   c h a r g e d   w i th   a  m i x t u r e   of  the   m a t e r i a l  

c o n c e r n e d ,   fo r   i n s t a n c e   s t o n e ,   and  coke,   and  in  the  c u p o l a   owen  t h e  

m a t e r i a l   is   m o l t e n   by  the  hea t   d e v e l o p e d   by  the  coke  d u r i n g   i t s  

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

owen.  Through   an  out  l e t   o p e n i n g   in  the   lower   p a r t   of  the   o w e n ,  

t hen   mel t   w i l l   f low  out  c o n t i n u o u s l y .   By  means  of  a  sys tem  o f  

mel t   f u r r o w s   the  mel t   is  c o n d u c t e d   to  a  f i b r a t i o n   a g g r e g a t e ,   com-  

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

each  on  one  h o r i z o n t a l   s h a f t   in  s u b s t a n t i a l l y   the  same  v e r t i c a l  

l e v e l .   The  s p i n n e r   whee l s   t h e r e b y   are   so  a r r a n g e d   t h a t   the   m e l t  

w i l l   f i r s t   h i t   one  of  them  and  t h e r e a f t e r   be  th rown  over   to  t h e  

nex t   one  and  so  on.  From  the  s p i n n e r   w h e e l s   the  mel t   is  moving  i n  

the   form  of  a  g r e a t   number  of  t h r e a d s ,   which  due  to  the  c e n t r i f u -  

ga l   f o r c e   and  p o s s i b l y   a l so   u n d e r   i n f l u e n c e   of  an  a i r   or  gas  v e i l  

moving  a r o u n d   the  s p i n n e r  w h e e l s  a n d   more  or  l e s s   c o m p l e t e l y   s u r r o u n -  

d ing   them  w i l l   be  r e s h a p e d   i n t o   f i b r e s .   By  i n f l u e n c e   of  the   g a s  

movement ,   the   f i b r e s   t hus   formed  are   t h rown   away  from  the  f i b r a -  

t i o n   s y s t e m .   T h e r e a f t e r   a  s e p a r a t i o n   of  the   t r a n s p o r t a t i o n   a i r  

and  the  m i n e r a l   wool  t a k e s   p l a c e ,   and  the  mass  of  m i n e r a l   w o o l  

f i b r e s ,   which  is  r a t h e r   o f t e n   combined   i n t o   m i n e r a l   wool  p e l l e t s  

is   formed  i n t o   a  c o m p r e h e n s i v e   m i n e r a l   wool  m a t .  

A  b a s i c   p r o b l e m   in  the  p r o d u c t i o n   of  m i n e r a l   wool  has  b e e n  

to  p r o v i d e   an  even  and  p r e - d e t e r m i n e d   s u r f a c e   w e i g h t   of  the  m i n e -  

r a l   wool  mat.   From  the  m i n e r a l   wool  mat,   as  a  m a t t e r   of  f a c t ,  

d u r i n g   i t s   c o n t i n u o u s   t r e a t m e n t   mats  or  d i s c s   or  the  l i k e   w i l l   b e  

p r o d u c e d   in  g iven   t h i c k n e s s e s .   The  s u r f a c e   w e i g h t   p r o p e r   of  t h e  



m i n e r a l   wool  mat  thus   w i l l   be  c o m p l e t e l y   i n d i c a t i v e   to  the  d e n s i t y  

which  is  o b t a i n e d   by  the  f i n a l   m i n e r a l   wool  p r o d u c t s .   The  d e n s i -  

ty  of  the  m i n e r a l   wool  p r o d u c t s   is  of  an  e s s e n t i a l   i m p o r t a n c e   fo r   i t s  

p r o p e r t i e s   but  a l s o ,   of  c o u r s e ,   fo r   the  p r o d u c t i o n   c o s t s   of  s a m e .  

If   a  g i v e n   d e n s i t y   is  n e c e s s a r y   fo r   a c h i e v i n g   c e r t a i n   p r o p e r t i e s  

of  the  p r o d u c e d   p r o d u c t ,   t hen   t h e r e   is  a  ve ry   g r e a t   e c o n o m i c a l   i n t e -  

r e s t   in  s a i d   p r o d u c t   not   h a v i n g   more  or  l e s s   h a z a r d l y   a  v a r y i n g  

d e n s i t y ,   which  may  e s s e n t i a l l y   exceed   the  d e s i r e d   one.  T h e r e f o r e ,  

one  t r i e s   to  a c h i e v e   t h a t   the  m i n e r a l   wool  p r o d u c t s   p r o d u c e d   s h a l l  

p o s s e s  d e n s i t i e s   which  are   w i t h i n   ve ry   na r row  l i m i t s   T h i s ,  

in  t u r n ,   w i l l   g ive  r i s e   to  c o r r e s p o n d i n g   demands  on  the  s u r f a c e  

we igh t   of  the  m i n e r a l   wool  mat,  from  which  the  m i n e r a l   wool  p r o d u c t  

is  p r o d u c e d .   If   now  the  m i n e r a l   wool  mat  would  move  at  a  c o n s t a n t  

speed ,   and  the  p r o d u c t i o n   of  m i n e r a l   wool  would  s i m u l t a n e o u s l y  b e  

at  a  c o n s t a n t   and  p r e - d e t e r m i n e d   r a t e ,   t hen   a l s o   the  s u r f a c e   w e i g h t  

of  the   m i n e r a l   wool  mat  would  be  c o n s t a n t   and  p r e - c a l c u l a t a b l e .  

However,   the  p r o d u c t i o n   of  m i n e r a l   wool  v a r i e s   from  one  moment  t o  

the  next   one.  This   c a u s e d   t h a t   one  t r i e d   to  c o n t r o l   the  p r o p a g a t i o n  

speed  of  the  m i n e r a l   wool  mat  such  t h a t   the  s a i d   v a r i a t i o n   s h o u l d  

be  c o m p e n s a t e d   f o r ,   so  t h a t   at  a  d e c r e a s i n g   p r o d u c t i o n   the  s p e e d  

of  movement  of  the   mat  would  be  s m a l l e r   and  v i c e   v e r s a .  

I t   has  a l l r e a d y   been  found  t h a t   i f   m e c h a n i c a l   f o r c e s   are  u s e d  

f o r   the  f i b r a t i o n ,   the  need  of  power  fo r   the  f i b r a t i o n   sys t em  i s  

in  a  g iven   r e l a t i o n   to  the  amount  of  m i n e r a l   wool  fo rmed ,   even  i f  

t h i s   r e l a t i o n   is  not  c o m p l e t e l y   c o n s t a n t .   As  a  m a t t e r   of  f a c t ,   i f  

more  melt   is  fed  to  the  f i b r a t i o n   sys t em,   t h i s   w i l l   need  a  g r e a t e r  

amount  of  power  and  v i c e   v e r s a ,   but  s i m u l t a n e o u s l y   wi th   an  i n -  

c r e a s e d   f eed   of  mel t   a l s o   more  m i n e r a l   wool  is  f o r m e d .   These  c i r -  

c u m s t a n c e s   are  more  c l e a r l y   d e s c r i b e d   in  the  Swedish   p a t e n t   s p e -  



c i f i c a t i o n   1 6 5 . 1 5 3 .   An  o t h e r   p o s s i b i l i t y   of  c o n t r o l   c o m p r i s e s  

c o n t i n u o u s l y   to  measure   the  amount  of  m e l t ,   g iven   of f   per  u n i t   o f  

t ime  from  the   m e l t i n g   sys tem  ( the   m e l t i n g   owen).   Th i s ,   f o r   i n s t a n c e ,  

cou ld   t a k e   p l a c e   by  c o n t i n u o u s l y   or  at  g i v e n   s h o r t   i n t e r v a l s   of  t i m e  

m e a s u r i n g   the  w e i g h t   of  the  m e l t i n g   sys t em  a l o n g   wi th   the   m e l t  

e x i s t i n g   t h e r e i n   and  in  t h i s   way  s t a t i n g   the  d e c r e a s e   of  w e i g h t   p e r  

u n i t   of  t i m e .   In  the  Swedish   p a t e n t   s p e c i f i c a t i o n   7 6 / 0 7 . 6 0 1 - 7   i t  

has  been  p r o p o s e d   to  combine  t h e s e   two  p o s s i b i l i t i e s   and  t h u s   t o  

i n t r o d u c e   in  c o o p e r a t i o n   i n t o   a  f i b r a t i o n   p r o c e d u r e   the  need  o f  

power  of  the   f i b r a t i o n   sys tem  and  the  d e c r e a s e   of  w e i g h t   of  t h e  

m e l t i n g   sys t em  per   u n i t   of  t ime .   This   combined   method  of  c o n t r o l  

has  g i v e n   a  b e t t e r   r e s u l t   t han   cou ld   be  o b t a i n e d   by  each  of  the   t w o  

c o n t r o l   m e t h o d s   s e p a r a t e l y .  

However ,   i t   has  p r o v e d ,   t h a t   a l s o   w i t h   the  l a s t   m e n t i o n e d  

method  of  c o n t r o l   i t   has  not  been  p o s s i b l e   to  do  away  wi th   a l l   o f  

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

wool  mat  and  to  keep  t h i s   s u r f a c e   w e i g h t   c o m p l e t e l y   c o n s t a n t   o r  

at  l e a s t   s u f f i c i e n t l y   c o n s t a n t   fo r   s a t i s f y i n g   the  above  m e n t i o n e d  

d e s i r e s .   Thus  i t   has  p r o v e d   t h a t   f u r t h e r   f a c t o r s ,   in  p a r t   of  a  

known  c h a r a c t e r   and  in  p a r t   of  a  c h a r a c t e r   which  is   not  ye t   k n o w n ,  

i n f l u e n c e   the  p r o d u c t i o n   of  m i n e r a l   wool  per   n u i t   of  t ime ,   and  t h a t  

the  l a s t   m e n t i o n e d   f a c t o r s   do  not  r e c e i v e   any  c o m p l e t e   e x p r e s s i o n  

and  in  some  c a s e s   even  no  e x p r e s s i o n   at  a l l   in  the   d e c r e a s e   o f  

we igh t   of  the   m e l t i n g   sys tem,   nor  in  the  need  of  power  fo r   t h e  

f i b r a t i o n   s y s t e m .   Such  v a r i a t i o n ,   o c c u r i n g   due  to  the  l a s t   m e n -  

t i o n e d   f a c t o r s ,   t h e r e f o r e   a l s o   gives no  r e a s o n   to  any  c o r r e s p o n d i n g  

change  of  the  speed  of  the  m i n e r a l   wool  mat,  and  the   c o n s e q u e n c e  

t hen   w i l l   be,  t h a t   t h e r e   w i l l   s t i l l   e x i s t   v a r i a t i o n s   in  the  s u r f a c e  

weight  of  the  m i n e r a l   wool  m a t .  



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

t h e s e   f a c t o r s ,   h i t h e r t o   ve ry   l i t t l e   r e g a r d e d   or  even  not  r e g a r d e d  

at  a l l ,   as  we l l   as  t h e i r   i n f l u e n c e   on  v a r i a t i o n s   of  the   s u r f a c e  

w e i g h t ,   of  the  m i n e r a l   wool  mat.   T h e r e b y   i t   was  p o s s i b l e   to  p r o v e  

t h a t   the  s a id   f a c t o r s   may  be  due  to  v a r y i n g   c o m p o s i t i o n   of  the  ma-  

t e r i a l   in  the  m e l t ,   r u n n i n g   out  from  the  m e l t i n g   sy s t em,   f u r t h e r  

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

f u r t h e r   to  the  way  in  which  the  mel t   is  fed  to  the  f i b r a t i o n   s y s t e m  

and  most  p r o b a b l y   to  f u r t h e r   c i r c u m s t a n c e s   not  yet   p e n e t r a t e d .  

Per  se  i t   would  even  be  p o s s i b l e   t h a t   one  cou ld   more  or  l e s s   s a t i s -  

f a c t o r i l y   r e g i s t e r   t h e s e   v a r i a t i o n s   but  i t   would  s c a r c e l y   be  p o s -  

s i b l e   to  measure   a l l   of  the  s a i d   r e a s o n s   of  v a r i a t i o n s ,   and  e v e r y  

a t t e m p t   to  e x e c u t e   such  a  work  would  a l s o   cause   such  a  c o m p l i c a t e d  

s y s t e m ,   t h a t   i t   would  from  the  p o i n t   of  c o n t r o l   be  i m p o s s i b l e   t o  

make  or  to  use  i t .  

The  p r e s e n t   i n v e n t i o n   r e f e r e s   to  a  method  and  an  a r r a n g e m e n t  

by  which  one  has  t r i e d   to  f i n d   a  s o l u t i o n   of  the  p r o b l e m   m e n t i o -  

ned  above ,   bo th   r e g a r d i n g   i t s   a s p e c t s   a l l r e a d y   known  and  r e g a r d i n g  

i t s   a s p e c t s   p e r h a p s   not  yet   known.  This   s o l u t i o n   s h a l l   s a t i s f y  

h igh   demands  fo r   e f f e c t i v i t y   and  f l e x i b i l t y .  

The  i n v e n t i o n ,   t h u s ,   in  f i r s t   p l a c e ,   r e g a r d s   a  method  f o r  

c o n t r o l l i n g   the  s u r f a c e   w e i g h t   of  a  m i n e r a l   wool  mat  in  a  p r o -  

c e d u r e   fo r   i t s   p r o d u c t i o n ,   in  which  m i n e r a l   wool  is  p r o d u c e d   by  f i b -  

r a t i o n   of  a  m i n e r a l i c   m e l t ,   the   m i n e r a l   wool  formed  is  t r a n s f e r r e d  

by  means  of  a  s t r e a m   of  gas  or  a i r   to  a  r e c e i v e r   s y s t e m ,   in  w h i c h  

the  gas  or  a i r ,   r e s p . ,   is   s e p a r a t e d   from  the  m i n e r a l   wool ,   and  t h e  

m i n e r a l   wool  forms  a  mat  on  a  c o l l e c t i o n   band,   and  in  which  one  o r  

more  v a r i a b l e s ,   i n f l u e n c i n g   the  amount  of  m i n e r a l   wool  formed  p e r  

u n i t   of  t ime  is  m e a s u r e d ,   s a id   v a r i a b l e s   b e i n g   i n t r o d u c e d   i n t o   a  



f u n c t i o n a l   sys tem,   and  f i n a l l y   the  speed  of  movement  of  the   c o l -  

l e c t i o n   band  fo r   the  p u r p o s e   of  c o n t r o l l i n g   the  s u r f a c e   w e i g h t   o f  

the  m i n e r a l   wool  mat  formed  b e i n g   c o n t r o l l e d   by  means  of  a  c o n t r o l  

u n i t   in  a c c o r d a n c e   w i t h   the  amount  of  m i n e r a l   wool  formed  d u r i n g   e a c h  

u n i t   of  t ime ,   e x p r e s s e d   in  the  form  of  the  f u n c t i o n a l   sy s t em,   in  w h i c h  

the  v a r i a b l e s   had  been  i n t r o d u c e d .  

A c c o r d i n g   to  the  i n v e n t i o n ,   the  s u r f a c e   we igh t   of  the   m i n e r a l  

wool  mat  formed  is  d e t e r m i n e d ,   for   i n s t a n c e   be  w e i g h i n g .   The  f u n c -  

t i o n a l   sys tem  is   b r o u g h t   to  c o n t a i n   one  or  more  p a r a m e t e r s ,   t h e  

v a l u e   or  v a l u e s ,   r e s p . ,   of  which  b e i n g   changed   by  i n f l u e n c e   from  a  

c a l c u l a t o r   u n i t ,   which   s t a r t i n g   from  the  e x p r e s s i o n   fo r   the  a m o u n t  

of  m i n e r a l   wool  formed  per  u n i t   of  t ime  and  d e r i v e d   from  the  s a i d  

f u n c t i o n a l   sy s t em,   as  we l l   as  from  the  c o r r e s p o n d i n g   e x p r e s s i o n   o b -  

t a i n e d   from  the   s u r f a c e   w e i g h t   of  the   mat  and  the   speed  of  m o v e -  

ment  of  the   c o l l e c t i o n   band,   d e t e r m i n e s   the  p a r a m e t e r   v a l u e   or  t h e  

c o m b i n a t i o n   of  p a r a m e t e r   v a l u e s ,   which  would ,   d u r i n g   one  or  m o r e  

m e a s u r i n g   p e r i o d s   b e f o r e   the   a c t u a l   m e a s u r i n g   p e r i o d   have  g i v e n  

the  s m a l l e s t   d i f f e r e n c e   b e t w e e n   t h e s e   two  e x p r e s s i o n s .  

The  i n v e n t i o n   a l s o   r e g a r d s   an  a r r a n g e m e n t   fo r   the  e x e c u t i o n  

of  the   s a i d   m e t h o d .  

As  the   p r o c e s s   v a r i a b l e ,   which  is   c o r r e l a t e d   to  the  amount  o f  

m i n e r a l   wool  formed  d u r i n g   a  u n i t   of  t i m e ,   one  may  a d v a n t a g e o u s l y  

in  the   way,  i n d i c a t e d   in  the  above  m e n t i o n e d   Swedish   p a t e n t   s p e c i f i -  

c a t i o n   7 6 / 0 7 . 6 0 1 - 7 ,   p r o v i d e d   t h a t   m e c h a n i c a l   f o r c e s   are  used   t o  

some  e x t e n t   fo r   the  f i b r a t i o n ,   use  the   need  of  power  of  the  f i b r a -  

t i o n   sys tem  a n d / o r   the  amount  of  melt   g i v e n   o f f   by  the  m e l t i n g   s y s -  

tem  per   u n i t   of  t ime ,   f o r   i n s t a n c e   d e t e r m i n e d   by  means  of  the  d e -  

c r e a s e   of  w e i g h t   of  the  m e l t i n g   sys tem  per   u n i t   of  t ime ,   the  l a t -  

t e r   one  as  a  p r o c e s s   v a r i a b l e ,   c o r r e l a t e d   w i t h   the   amount  of  m i n e -  

r a l   wool  f o r m e d .  



As  example s   of  o t h e r   p r o c e s s   v a r i a b l e s ,   c o r r e l a t e d   to  t h e  

amount  of  m i n e r a l   wool  formed  per   u n i t   of  t ime  may  be  m e n t i o n e d :  

the   t i g h t n e s s   o f  t h e   s t r eam  of  m i n e r a l   wool  l e a v i n g   the  f i b r a t i o n  

s y s t e m , t h e   t h i c k n e s   of  the   j e t   of  m e l t ,   fed   to  the  f i b r a t i o n   s y s t e m  

and  so  o n .  

The  w e i g h i n g   of  the  m i n e r a l   wool  mat  formed  s u i t a b l y   t a k e s  

p l a c e   by  means  of  a  r o l l e r   or  a  s h o r t   band,   s u p p o r t e d  o r  k e p t   on  s o  

c a l l e d   load   i n d i c a t o r s ,   which  are  means  which  d e p e n d e n t   upon  t h e  

l o a d   or  the  p r e s s u r e ,   to  which  t hey   are  s u b j e c t e d   c r e a t e   a  p r e f e r a b -  

ly  e l e c t r i c   s i g n a l ,   fo r   i n s t a n c e  a  v o l t a g e   or  a  f r e q u e n c y   d e p e n d e n t  

upon  the  p r e s s u r e   or  the  l o a d ,   r e s p .  

Many  of  the  p r o c e s s   v a r i a b l e s ,   which  may  t hus   be  r e g a r d e d ,   a r e  

s u b j e c t   to  b o t h   s h o r t   p e r i o d i c a l   and  long   p e r i o d i c a l   v a r i a t i o n s .  

In  a d d i t i o n   t h e r e t o   t hey   are   s u b j e c t   to  d i s t u r b a n c e s   of  many  d i f -  

f e r e n t   k i n d s ,   but   t h e s e   d i s t u r b a n c e s   as  a  r u l e   are   of  s h o r t   p e r i o -  

d i c i t y .   Th is   is  the  r e a s o n   why  one  p r e f e r s   to  u se ,   a c c o r d i n g   t o  

the   i n v e n t i o n ,   in  s t e a d   of  or  in  any  case  a l o n g   wi th   m o m e n t a r y  

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

by  g u i d a n c e   of  the  v a l u e   of  s a id   v a r i a b l e   d u r i n g   a  c l o s e l y   a n t e -  

c e d e n t ,   p a s s e d   p e r i o d   of  t i m e .   T h e r e b y   i t   is  a l s o   a d v a n t a g e o u s  

t h a t   one  a l l o w s   such  a  mean  v a l u e ,   which  is  d e r i v e d   only   s h o r t   t i m e  
t o  

b e f o r e   the  moment  of  c o n t r o l   p r o p e r ,  h a v e   a  s t r o n g e r   i n f l u e n c e   t h a n  

a  mean  v a l u e ,   which  is  d e r i v e d   more  f a r   back  in  t i m e .   One  may 

a l s o   e x p r e s s   t h i s   r e l a t i o n   by  means  of  the   f o l l o w i n g   f o r m u l a :  

In  t h i s   f o r m u l a   Pn  i s   the  r e p r e s e n t a t i v e ,   r e t r o s p e c t i v e   e s t i -  

m a t i o n   of  the   p r o c e s s   v a r i a b l e ,   w h e r e a s   pn,  Pn-1  and  so  on  i n d i c a t e  

e s t i m a t i o n s   of  the  v a r i a b l e   p  at  a  t ime  b e f o r e   the  t ime  of  o b s e r v a -  

t i o n ,   h a v i n g   the  f i g u r e   of  o r d e r   n  or  n-1  and  so  on.  The  f a c t o r  

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



g e t s  l e s s   i n f l u e n c e   at  a  t ime ,   which  is   more  f a r   away  in  t i m e .  

This   f a c t o r ,   t h e r e f o r e   s h a l l   at  t h i s   e x e c u t i o n   of  the  i n v e n t i o n   b e  

l e s s   t han   1.  The  v a l u e   of  the   f a c t o r   f,  of  c o a r s e ,   must  be  c h o -  

sen  wi th   r e s p e c t   to  how  t i g h t   the  o b s e r v a t i o n s   a re   made.  I f   a n  

o b s e r v a t i o n   is  made  e v e r y   f i v e   s e c o n d s ,   the   f a c t o r   f  may  s u i t a b l y  

be  chosen   equa l   to  0 , 9 .   The  s h o r t e r   the  i n t e r v a l s   b e t w e e n   t h e  

o b s e r v a t i o n s   a r e ,   so  much  l e s s   s h a l l   the  v a l u e   of  the   f a c t o r   f  b e .  

The  f u n c t i o n a l   r e l a t i o n   may  be  e x p r e s s e d   as  a  f o r m u l a .  

This   may  be  of  many  d i f f e r e n t   k i n d s .   If   f o r   i n s t a n c e ,   t h e r e   a r e  

only   two  p r o c e s s   v a r i a b l e s   c o n t a i n e d   in  the  c o n t r o l   p r o c e d u r e ,   b e l o w  

i n d i c a t e d   as  p  and  q,  t hen   the   s a i d   f o r m u l a   may  be  w r i t t e n   a s  

In  t h i s   f o r m u l a   a,  b,  c,  n  a n d   m  are   d i f f e r e n t   p a r a m e t e r s .  

The  p a r a m e t e r s   n  and  m  have  p r o v e d   s u i t a b l y   to  be  in  the  o r d e r   o f  

m a g n i t u d e   b e t w e e n   .5  and  2.  A n o t h e r   f u n c t i o n a l   r e l a t i o n   w h i c h  

may  be  used   is   the  one  m a n i f e s t i n g   i t s e l f   in  the  f o l l o w i n g   f o r m u -  

l a :  

In  t h i s   f o r m u l a ,   as  in  the  e a r l i e r   one,  p  and  q  are   p r o c e s s  

v a r i a b l e s ,   w h e r e a s   a,  s,  n,  m  and  b  are  p a r a m e t e r s .   Also  in  t h i s  

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

the   i n t e r v a l   of  .5  to  2.  I t   has  p roved   s u i t a b l e   t h a t   the   v a l u e   o f  

s  is   equa l   to  the  sum  of  n  a n d   m. 

In  a d d i t i o n   to  the  two  f u n c t i o n a l   r e l a t i o n s   m e n t i o n e d   a b o v e ,  

a l s o   o t h e r   f u n c t i o n a l   r e l a t i o n s   may  be  c o n c e r n e d ,   and  what  f u n c t i o n -  

al  r e l a t i o n  s h o u l d   be  used   in  the  i n d i v i d u a l   case   is   d e p e n d e n t   u p o n  

many  d i f f e r e n t   c i r c u m s t a n c e s ,   amongst   which  may  be  m e n t i o n e d ,  

the  type   of  e q u i p m e n t   fo r   the  p r o d u c t i o n   of  the   m i n e r a l   wool ,   t h e  

c a l c u l a t o r   a v a i l a b l e ,   the   a c c u r a c y  y o u   i n t e n d   to  a c h i e v e   in  the  i n -  

d i v i d u a l   case   and  so  o n .  



I f ,   in  the  f o r m u l a   f i r s t   m e n t i o n e d   above ,   the  p a r a m e t e r s   n  

and  m  o c c u r i n g   as  powers   are  put  equa l   to  1,  one  w i l l   o b t a i n   a  s i m p -  

l i f i c a t i o n   which  is  a c c e p t a b l e   fo r   many  c a s e s ,   s a id   f o r m u l a   r e a d i n g :  

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   delow  in  c o n n e c t i o n  

wi th   a  f o r m  o f   e x e c u t i o n   shown  in  the  a t t a c h e d   d r a w i n g ,   but   i t   i s  

u n d e r s t o o d ,   t h a t   the  i n v e n t i o n   s h a l l   not   be  l i m i t e d   to  t h i s   s p e c i -  

f i c   form  of  e x e c u t i o n ,   but  t h a t   a l l   d i f f e r e n t   m o d i f i c a t i o n s   may 

occu r   w i t h i n   the  f rame  of  the  i n v e n t i o n .   In  the   d r a w i n g   t h e r e  

are  c e r t i a n   componen t s   on ly   i n d i c a t e d   by  means  of  b l o c k   d i a g r a m s ,  

but  as  soon  as  the  man  s k i l l e d  i n   the  a r t   has  got  knowledge   f r o m  

the  above  about   the  g e n e r a l   p r i n c i p l e   of  the   p r e s e n t   i n v e n t i o n ,   h e  

w i l l   have  no  d i f f i c u l t y   in  c o n s t r u c t i n g   u s e a b l e   forms  of  t h e s e   com-  

p o n e n t s .  

The  m i n e r a l   m e l t ,   in  the  form  of  e x e c u t i o n   shown  in  the  d r a -  

wing,  is  o b t a i n e d   from  a  melt   owen  10,  which  is  c h a r g e d   at  i t s   u p p e r  

end  w i th   a  m i x t u r e ,   p r e p a r e d   in  a d v a n c e   of  m i n e r a l s ,   e . g .   some  s u i -  

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

m a t e r i a l ,   the  l a s t   m e n t i o n e d   p r e f e r a b l y   in  the  form  of  coke,   w h i c h  

is  b u r n t   in  the  owen  t h e r e b y   m e l t i n g   the  m i n e r a l ,   w h e r e a f t e r   t h e  

mel t   is  t a p p e d   of f   at  the  opening 11 a t  the   l o w e r m o s t   p a r t   of  t h e  

owen  10  in  the  form  of  a  beam  12,  which  is   fed  to  a  s p i n n i n g   a g g r e -  

g a t e ,   he r e   r e p r e s e n t e d   by  one  s i n g l e   s p i n n e r   wheel   1 3 .  

Of  c o a r s e ,   i t   is  of  no  g r e a t   i m p o r t a n c e   to  the  i n v e n t i o n ,   t h a t  

the  mel t   owen  10  is  shown  in  the  form  of  a  c u p o l a   owen,  but   a l l   m e l t  

owen  c o n s t r u c t i o n ,   known  D e r  s e   may  as  wel l   be  u s e d ,   fo r   i n s t a n c e  

an  e l e c t r i c   e l e c t r o d e   owen .  

The  s p i n n i n g   a g g r e g a t e   13  is  d r i v e n   by  means  of  a  motor   1 4 ,  

which  g e t s   i t s   c u r r e n t   over  c o n d u i t s   1 6 ' ,   16"  from  a  s o u r c e   of  c u r -  



r e n t   15  such  as  an  e l e c t r i c   d i s t r i b u t i o n   ne t   work.  For  a  p u r p o s e ,  

which  w i l l   be  e x p l a i n e d   in  the  f o l l o w i n g ,   a  power  m e a s u r e m e n t   d e v i c e  

17  is   c o n n e c t e d   i n t o   the   c o n d u i t   16.  In  some  way,  which  does  n o t  

form  p a r t   of  the  p r e s e n t   i n v e n t i o n ,   the  i n d i c a t i o n   from  the  p o w e r  

m e a s u r i n g   i n s t r u m e n t   17  i s ,   over   the  c o n d u i t   19'  t r a n s f e r r e d   to  a  

power  i n d i c a t i o n   t r e a t e m e n t   i n s t r u m e n t   18  and  over   the  c o n d u i t   1 9 "  

from  t h i s   i n s t r u m e n t   to  the   c o u n t e r   2 0 .  

The  form,  o b t a i n e d   by  the   i n d i c a t i o n   from  the   i n s t r u m e n t   17 

or  from  the  power  i n d i c a t i o n   t r e a t e m e n t   i n s t r u m e n t   18,  r e s p . ,   may 

p r i n c i p a l l y   be  of  any  d e l i b e r a t e   t y p e ,   which  is   u s e a b l e   w i t h i n   t r a -  

d i t i o n a l   d a t a   t r e a t m e n t   t e c h n i c s ,   fo r   i n s t a n c e   s a i d   i n d i c a t i o n s   may 

c o m p r i s e   a  p u l s   t r a i n   w i th   a  p u l s   f r e q u e n c y   which  is   d i s t i n c t l y   d e -  

t e r m i n e d   by  the  power,   but   a l s o   o t h e r   fo rms ,   known  p e r   se  may  b e  

u s e d .   The  type  of  i n d i c a t i o n s   has  no  d e c i c i v e   i m p o r t a n c e   to  t h e  

p r e s e n t   i n v e n t i o n .  

The  mel t   owen  10  is   e l a s t i c a l l y   r e s i l e n t l y   c a r r i e d   up,  and  i n  

some  s u i t a b l e   way  one  or  more  p r e s s u r e   or  l oad   s e n s o r s   21  are   p r o -  

v i d e d   in  the  e l a s t i c a l l y   r e s i l e n t   c a r r i e r ,   f o r   i n s t a n c e   such  t h a t  

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

r e n c e   of  the  owen  and  c a r r y   up  f e e t   22  of  the  owen  10.  In  t h i s  

way  t hey   w i l l   i n d i c a t e   the   w e i g h t   of  the   owen  a l o n g   w i t h   the  m o l t e n  

or  n o n - m o l t e n ,   bu rned   of  n o n - b u r n e d   m a t e r i a l   e x i s t i n g   t h e r e i n .  

As  the   we igh t   of  the   m a t e r i a l   is  d e c r e a s e d   by  mel t   b e i n g   removed  i n  

the   form  of  the  beam  12  to  the   s p i n n i n g   a g g r e g a t e   13,  or  as  t h e  

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

o p e n i n g   23  to  the  owen  10,  i t s   t o t a l   w e i g h t   w i l l   c h a n g e .   The 

w e i g h t   is  t r a n s f e r r e d   over   the   c o n d u i t   25  to  a  t r e a t m e n t   u n i t  

24.  The  i n d i c a t i o n   of  we igh t   is  t r e a t e d   in  the  s a i d   t r e a t m e n t  

u n i t   24  such  t h a t   the  out  pu t   c o n d u i t   26  to  the  c o u n t e r   20  w i l l   n o t  

i n d i c a t e   the  w e i g h t   but   only   the  changes   of  w e i g h t   c a u s e d   by  t h e  



t a k e   o f f   of  melt   by  the  beam  12,  a l s o   in  t h i s   case   fo r   i n s t a n c e   i n  

the  form  of  a  p u l s e   t r a i n   of  a  f r e q u e n c y   d e p e n d e n t   upon  the  c h a n g e  

of  w e i g h t .  

In  the  c o u n t e r   u n i t   20,  t h e r e a f t e r ,   a  t r e a t m e n t   of  the  two  

i n d i c a t i o n s   w i l l   t a k e   p l a c e ,   coming  in  t h r o u g h   the  c o n d u i t s   1 9 ' ,  

18,  19"  and  25,  24,  26  wi th   the  c o n s e q u e n c e   t h a t   a  c o n t r o l   m a g n i t u d e  

w i l l   e x i s t   in  the  out  put  c o n d u i t   27  to  the  c o n t r o l e r   28.  T h i s  

c o n t r o l e r   28  d e t e r m i n e s   in  t u r n   over   the  c o n d u i t   29 ' ,   29"  the  s p e e d  

of  an  e n d l e s s   band  33,  f o r m i n g   c o l l e c t i o n   band  f o r   the  m i n e r a l   w o o l  

mat  39  p r o d u c e d .  

In  t h i s   c o n n e c t i o n   i t   s h o u l d   be  o b s e r v e d   t h a t   the  m i n e r a l   w o o l  

in  the  shown  form  of  a  s p i n n e r   a g g r e g a t e   w i l l   be  c r e a t e d   in  a  w a y ,  

known  per  se  by  t h i n   t h r e a d s   of  the  mel t   b e i n g  t h r o w n  o u t   from  t h e  

s p i n n e r   wheel   or  w h e e l s ,   r e s p . ,   in  the  s p i n n e r   a g g r e g a t e   and  b e i n g  

c a u g h t   by  a  s t r e a m   of  gas  or  a i r ,   d r i v e n   f o r w a r d   by  means  of  a  

b l o w e r   35,  p r e f e r a b l y   unde r   g u i d a n c e   from  a  j a c k e t   34a,  so  t h a t   m i -  

n e r a l   wool  w i l l   a l o n g   wi th   t h i s   gas  or  a i r   be  t r a n s f e r r e d   to  a  

c o l l e c t o r   d e v i c e   36,  in  which  fo r   i n s t a n c e   s p r a y i n g   wi th   d i f f e r e n t  

s t u f f s   may  occu r   in  a  way  known  p e r  s e ,   and  in  which  the  gas  o r  

a i r ,   r e s p . ,   is   s e p a r a t e d   from  the  m i n e r a l   wool  and  is  d r a i n e d   o f f ,  

s h e m a t i c a l l y   i n d i c a t e d   by  the  chimney  38  and  the  s u c t i o n   fan  37 

a p p l i e d . t h e r e i n .   The  m i n e r a l   wool  is  d e p o s i t i e d   in  i t s   t u r n   o n  

the   p a r t   of  the  c o l l e c t i o n   band  33,  not   v i s i b l e   in  the  d r a w i n g ,   s o  

t h a t   i t   w i l l   be  removed  in  the  form  of  a  mat  3 9 .  

From  the  c o l l e c t i o n   band  33,  the  formed  m i n e r a l   wool  mat  39 

is  removed  over   one  or  more  t r a n s p o r t a t i o n   b a n d s ,   fo r   i n s t a n c e   t h e  

c o n v e y o r   band  40  in  o r d e r   to  be  f u r t h e r   t r e a t e d   in  one  way  or  a n -  

o t h e r ,   which  does  not  form  p a r t   of  the  p r e s e n t   i n v e n t i o n .  

In  the  p a r t s ,   h i t h e r t o   d e s c r i b e d ,   the   a r r a n g e m e n t   is  known 



from  the  above  m e n t i o n e d   Swedish   p a t e n t   s p e c i f i c a t i o n   7 6 / 0 7 . 6 0 1 - 7 .  

As  m e n t i o n e d   above ,   howeve r ,   t e s t   which  have  been  made  h a v e  

g i v e n   at  hand  t h a t   one  w i l l   c e r t a i n l y   by  means  of  t h i s   a r r a n g e m e n t  

g a i n   r a t h e r   e s s e n t i a l l y   r e g a r d i n g   c o n s t a n c y   of  the  s u r f a c e   w e i g h t  

of  the  m i n e r a l   wool  mat  p r o d u c e d ,   but   t h a t   t h e r e   are   c r e a t e d   d i s -  

t u r b a n c e s   of  a  type   in  p a r t   known,  in  p a r t   not  ye t   c o m p l e t e l y  

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

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

wool  mat  39.  The  p u r p o s e   of  the   p r e s e n t   i n v e n t i o n   is  to  f i n d  a  

remedy  in  c o m p e n s a t i o n   fo r   t h e s e   d i s t u r b a n c e s .  

Between  the  two  c o n v e y o r s   33  and  40  m e n t i o n e d   above  a  b a l a n c e  

d e v i c e   is  i n t r o d u c e d ,   s a id   d e v i c e   h a v i n g   the  p u r p o s e   of  c o n t i n u o u s -  

ly  d u r i n g   the  movement  of  the   mat  39  to  measu re   i t s   s u r f a c e   w e i g h t .  

One  type   of  such  a  b a l a n c e   d e v i c e   is   d e s c r i b e d   in  the  Swedish   p a -  

t e n t   s p e c i f i c a t i o n   7 6 / 0 6 . 3 8 1 - 7 .   S h e m a t i c a l l y ,   t h i s  b a l a n c e  d e v i c e  

is   shown  in  the  form  of  an  e a s i l y   r o t a t i n g   r o l l e r   41,  which   i s ,   a s  

to  i t s   w e i g h t   p r o p e r   v e r y   l i g h t ,   and  which  r e s t s   on  a  w e i g h t   s e n -  .  

s o r  m e a n s   42.  Also  in  t h i s   r e s p e c t   i t   is  w i t h o u t   m a t e r i a l   i m p o r -  

t a n c e   to  the  i n v e n t i o n ,   how  t h i s   we igh t   s e n s o r   means  42  i s   c o n -  

s t i t u t e d .   For  i n s t a n c e   i t   may  c o n t a i n   an  o s c i l l a t o r ,   g i v i n g   o f f  

a  p u l s   t r a i n   of  a  p u l s   f r e q u e n c y ,   d e p e n d e n t   upon  the   w e i g h t .  

The  p u l s e s   of  t h i s   p u l s   t r a i n   are  t h e r e a f t e r   t r a n s f e r r e d   t h r o u g h  

the   c o n d u i t   43  to  a  s i g n a l   t r e a t m e r t  u n i t   44,  which  c a l c u l a t e s   t h e  

mean  w e i g h t   of  the   m i n e r a l   wool  mat  and  g i v e s   of f   a  s t a t e m e n t   a b o u t  

t h i s   mean  w e i g h t .   This   c a l c u l a t o r   u n i t   44  g e t s  

over   the  c o n d u i t   45  s t a t e m e n t s   abou t   the  speed  of  the  band  and  o v e r  

t h e  c o n d u i t   46  i t   g i v e s   of f   to  a  c a l c u l a t o r   u n i t  4 7   s t a t e m e n t s   a b o u t  

the   r e a l   p r o d u c t i o n ,   c a l c u l a t e d   from  t h e s e   d a t e s ,   s a i d   u n i t ,   s i -  

m i l a r i l y   w i th   the  o t h e r   c a l c u l a t o r   u n i t s   in  the  s y s t e m ,   b e i n g   o f  

some  type   known  per   se  from  the  d a t a   t e c h n i c s .  



The  c a l c u l a t o r   47,  however ,   is  not  on ly   fed  wi th   a  s t a t e -  

ment  abou t   the  r e a l   p r o d u c t i o n   a c c o r d i n g   to  r e a l   s u r f a c e   w e i g h t  

and  r e a l   speed  of  the  band,   t r a n s f e r r e d   over   the  c o n d u i t   43,  4 4 ,  

46,  but  a l s o   wi th   a  s t a t e m e n t   about   t he ,   so  to  say,   p r e - s u p p o s e d  

p r o d u c t i o n ,   t r a n s f e r r e d   from  the  c o u n t e r   u n i t   20  over   the  c o n d u i t  

48,  such  as  t h i s   p r o d u c t i o n   w i l l   a p p e a r   from  the  f u n c t i o n   r e l a -  

t i o n   m e n t i o n e d   wi th   the  p a r a m e t e r s   and  v a r i a b l e   v a l u e s   c o n t a i n e d  

t h e r e i n .  

The  c a l c u l a t o r   u n i t   47  is  c o n n e c t e d   to  a  t ime  i n d i c a t o r   w o r k  

50,  c a u s i n g   the   the  c a l c u l a t i o n   o p e r a t i o n   in  the  c a l c u l a t o r   u n i t   47 

w i l l   t ake   p l a c e   in  s e q u e n c e   a f t e r   each  o t h e r   and  in  an  i n t e g r a -  

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

s t r u c t i o n ,   t h e n ,   w i l l   be  g iven   at  p r e - d e t e r m i n e d   i n t e r v a l s   of  t i m e ,  

e x e m p l i f i e d   above  as  f i v e   s e c o n d s ,   to  the   c o u n t e r   u n i t   20  o v e r  

the  c o n d u i t   4 9 .  

I t   w i l l   now  be  seen ,   t h a t   one  has  in  t h i s   way  p r o v i d e d   f i r s t -  

ly  a  p r o g n o s i s   in  the  form  of  the  s a i d   f u n c t i o n a l   r e l a t i o n  .   of  t h e  

amount  of  m i n e r a l   wool  p r o d u c e d   per   u n i t   of  t ime ,   and  t h a t   one  may 

from  t h i s   p r o g n o s i s   d e r i v e   an  e s t i m a t i o n   of  an  a d a p t e d   speed  o f  

the  m i n e r a l   wool  mat,  which  is   t a k e n   ca re   of  by  the  c o u n t e r  -  

u n i t   20,  which  f u n c t i o n s   t h e r e f o r e   as  a  c o n t r o l   u n i t   w i th   r e s p e c t  

to  the  p r o d u c e d   s u r f a c e   w e i g h t ,   and  s e c o n d l y   a l s o   one  has  m e a s u -  

red  the  r e a l   p r o d u c t i o n .   R e g u l a r i l y ,   now  a  d i f f e r e n c e   w i l l   a p p e a r  

be tween   t h e s e   two  s t a t e m e n t s   about   the  p r o d u c t i o n ,   even  i f   the   d i f -  

f e r e n c e   in  t ime  is  t a k e n   i n to   a c c o n n t .   In  the  c a l c u l a t o r   u n i t   47 

now  a  p a r a m e t e r   is  c h o s e n ,   which ,   i f   used  in  the   c o u n t e r   u n i t   2 0 ,  

would  have  g i v e n   the  s m a l l e s t   d i f f e r e n c e   d u r i n g   a  g i v e n   e a r l i e r   p e r i -  

od  of  t i m e .   I f   the  v a l u e s   of  the  p a r a m e t e r s   in  the   f u n c t i o n a l   c o n -  

n e c t i o n ,   t h u s   found  by  the  c a l c u l a t o r   u n i t   47  to  g ive   the  s m a l l e s t  

d i f f e r e n c e ,   would  not  a g r e e   wi th   the  v a l u e s ,   c o n t a i n e d   in  the  f u n c -  



t i o n a l  r e l a t i o n   p r o g r a m m a t e d   i n t o   the  c o u n t e r  u n i t   20,  t h e n   a n  

a u t o m a t i c   r e - p r o g r a m m a t i o n   w i l l   be  i n i t i a t e d   from  the  c a l c u l a t o r  

u n i t   4 7 .  

If  now,  fo r   i n s t a n c e   due  to  a  change  in  the  t e m p e r a t u r e   o r  

the  v i s c o s i t y   of  the  m e l t ,   the  r e l a t i o n . .   b e t w e e n   amount  of  m e l t ,  

g i v e n   o f f   from  the  m e l t i n g   sys tem  10,  and  the  amount  of  m i n e r a l  

wool ,   r e c e i v e d   by  the  band  33,  would  change ,   t hen   t h i s   means  t h a t  

the  f u n c t i o n a l   r e l a t i o n   which  e a r l i e r   gave  the  most  a d v a n t a g e o u s  

p r o g n o s i s   as  f a r   as  r e g a r d s   p r o d u c e d   amount  of  m i n e r a l   wool  and  i t s  

s u r f a c e   w . e i g h t ,   and  which  was  b a s e d   upon  a  g i v e n   change  of  t h e  

f low  of  m e l t ,   w i l l   now  g ive   an  e r r a n e o u s   p r o g n o s i s .   For  t h i s  

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

p r o d u c e d   m i n e r a l   wool,   on  the  one  s i d e ,   and  the  e x i s t i n g   p r o g n o s i s ,  

on  the  o t h e r   s i d e .   Th is   d i f f e r e n c e   c a u s e s   t h a t   the  c a l c u l a t o r  

u n i t   47  w i l l   f i n d   a  new  f u n c t i o n a l   r e l a t i o n ,   g i v i n g   a  b e t t e r   p r o -  

g n o s i s .  

C o m p r e h e n s i v e l y ,   i t   can  t h e r e f o r e   be  s a i d   t h a t   i t   was  a l l r e a d y  

by  known  t e c h n i c s   p o s s i b l e   to  o b s e r v e   e x i s t i n g   e r r o r s   in  the   a d j u s t -  

ment  and,  g u i d e d   t h e r e b y ,   to  c o r r e c t   the   e r r o r s   as  f a r   as  r e g a r d s  

a  s u b s e q u e n t   p r o d u c t i o n   of  m i n e r a l   wool .   By  the  p r e s e n t   i n v e n t i o n  

the   same  e r r o r s   are  o b s e r v e d ,   but   t hey   are   i n t e g r a t e d   and  are   i n -  

t r o d u c e d   i n t o   a  f u n c t i o n a l   r e l a t i o n ,   which  has  fo r   i t s   p u r p o s e  

to  a n t i c i p a t e   coaming  e r r o r s   and,  in  a d v a n c e ,   to  c o r r e c t   them  b y  

means  of  a  p r o g n o s i s .  

In  some  p h a s e s   of  the  p r o d u c t i o n ,   e s p e c i a l l y   at  s t a r t i n g   a n d  

s t o p p i n g   of  the  sys t em,   or  at  sudden  i n t e r u p t i o n s   in  the  work  o f  

the   sy s t em,   i t   may  be  d i f f i c u l t   or  even  i m p o s s i b l e   to  c r e a t e   a  so  

c a l l e d   " f e e d - f o r w a r d "   c o n t r o l ,   which  is   p o s s i b l e   to  use  f o r   i t s  

p u r p o s e .   By  t h i s ,   the   c o n t r o l   of  the   speed  of  the  band  w i l l   s u f -  

f e r .   By  i n t r o d u c i n g   in  c o m b i n a t i o n   w i th   t h i s   f e e d - f o r w a r d   c o n t r o l  



a  c o n v e n t i o n a l   f e e d - b a c k   c o n t r o l ,   a  c o r r e c t i o n   of  most  of  t h e  

e r r o r s   e m a n a t i n g   from  s a id   r e a s o n   w i l l   be  c r e a t e d .   This   f e e d -  

back  c o n t r o l   a l s o   a c t s   as  a  s e c u r i t y   in  the  case   of  the  f e e d - f o r w a r d  

c o n t r o l   would  cease   to  f u n c t i o n   or  have  a  bad  f u n c t i o n ,   and  v i c e  

v e r s a .   A  f e e d - b a c k   c o n t r o l   may,  w i t h o u t   the  i n t r o d u c t i o n   of  a n y  

new  e l e m e n t ,   be  p r o v i d e d   by  the  s u r f a c e   w e i g h t   d e t e r m i n e d   by  w e i -  

gh ing   the  m i n e r a l   wool  mat  b e i n g   compared  w i th   the  s u r f a c e   w e i g h t  

which  forms  a  d e s i r e d   v a l u e   fo r   the  c o n t r o l   of  the   speed  of  t h e  

band  c a u s e d   by  the  c o n t r o l   u n i t   28.  A  d i f f e r e n c e ,   p e r h a p s   o b s e -  

ved  t h e r e b y   may  t hen   in  a  way  known  pe r   se  be  a r r a n g e d   to  i n f l u e n c e  

the  c o n t r o l   of  the  speed  of  the  band  in  a d d i t i o n   to  the  c o n t r o l ,  

s t a r t i n g   from  the  p r o g n o s i s   of  the  amount  of  p r o d u c t i o n   o b t a i n e d  

from  the  c o u n t e r   u n i t   20.  The  mutua l   r e l a t i o n   b e t w e e n   the  two 

c o n t r o l   s y s t e m s ,   of  c o a r s e ,   may  v a r y .   T e s t s   have  p roved   t h a t   a  

combined  w h e i g h i n g   w i t h   equa l   w h e i g h t   i n f l u e n c e  a s   a  r u l e   w i l l   g i v e  

good  r e s u l t s .  

I t   is  a l s o   p o s s i b l e ,   i f   d e s i r e d ,   to  a r r a n g e   fo r   a  s w i t c h i n g  

d e v i c e   fo r   c o n n e c t i n g   the  i n d i c a t i o n s   from  the   one  c o n t r o l ,   e . g .  

the  f e e d - f o r w a r d   c o n t r o l   or  fo r   r e m o v i n g   i t ,   or  from  the  f e e d - b a c k  

c o n t r o l  o r   f o r   r e m o v i n g   same,  e s p e c i a l l y   at  o c c u r i n g   s t a r t i n g   p e r i o d  

or  a  p e r i o d   f o r   s t o p p i n g   the  sys t em,   or  i f   any  of  them  s h o u l d   d e -  

v i a t e   from  a  p a t t e r n   of  b e h a v o u r   d e t e r m i n e d   in  a d v a n c e .  

I t   has  p roved   a d v a n t a g e o u s   in  the  e x e c u t i o n   of  the   d e s c r i b e d  

method  s u p p l e m e n t a r y   to  c o n t r o l   the  speed  of  movement  of  the  c o l -  

l e c t i o n   band  33  by  means  of  a  c o n t r o l l e r ,   f o r   i n s t a n c e   of  P I - t y p e ,  

a c t i n g   on  b a s i s   of  the  s u r f a c e   we igh t   of  the   m i n e r a l   wool  m a t  

such  as  d e t e r m i n e d   by  e i g h i n g   same.  This   s u p p l e m e n t a r y   c o n t r o l  

t h e r e b y   may  be  b r o u g h t   to  i n f l u e n c e   the  speed  of  p r o p a g a t i o n   o f  

the  c o l l e c t i o n   band  to  same  e x t e n t   as  the  main  c o n t r o l ,   i n i t i a t e d  

from  the  amount  of  p r o d u c t i o n   p r o g n o s i z e d   by  means  of  the  f u n c t i o n a l  

r e l a t i o n .  



As  m e n t i o n e d   above ,   the  p r o d u c t i o n   of  m i n e r a l   wool  is  i n f l u e n c e d  

by  r a t h e r   a  l o t   of  c i r c u m s t a n c e s   in  a d d i t i o n   to  the  ones  m e n t i o n e d   e s -  

p e c i a l l y   above ,   and  t h e s e   c i r c u m s t a n c e s   a l s o   have  been  s u b j e c t   t o  

an  e x t e n s i v e   i n v e s t i g a t i o n ,   whereby  i t   p roved   p o s s i b l e   in  p a r t   t o  

e x p l a i n   t h e i r   i n f l u e n c e ,   but   to  some  e x t e n t   i t   was  only  p o s s i b l e   t o  

s t a t e   t h a t   t h i s  i n f l u e n c e   e x i s t e d .   N e v e r t h e l e s s   one  has  f o u n d ,  

t h a t   a  p l u r a l i t y   of  them  w i l l   g ive   an  e x p r e s s i o n   fo r   the  amount  o f  

m i n e r a l   wool  formed  per   u n i t   of  t i m e ,   which  is  e s p e c i a l l y   s u i t a b l e  

to  be  i n t r o d u c e d   in  the  p r o g n o s i s   m e n t i o n e d   above .   T h e r e f o r e ,  

i f   i t   i s   d e s i r e d   to  use  a n y  o n e   of  t h e s e   c i r c u m s t a n c e s   fo r   the  p u r p o s e  

of  the   p r e s e n t   i n v e n t i o n ,   e i t h e r   each  per   se  or  in  c o - o p e r a t i o n   w i t h  

any  o t h e r   one  of  ths   s a i d   c i r c u m s t a n c e s ,   to  c r e a t e   a  p r e f e r a b l y   e l e c -  

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

i t   w i l l   be  p o s s i b l e   from  s a i d   e x p r e s s i o n   to  r e ad   the  amount  o f  

m i n e r a l   wool  formed  per   u n i t   of  t ime ,   and  to  i n t r o d u c e   t h i s   e x p r e s s i o n  

i n t o   the  above  m e n t i o n e d   f u n c t i o n a l   r e l a t i o n .  

Amongst  such  c i r c u m s t a n c e s ,   the   f o l l o w i n g   ones  may  be  m e n t i o n e d :  

I t   has  been  found  t h a t   the  gas ,   the   a i r   or  the  m i x t u r e   of  g a s  

and  a i r ,   u sed   to  t r a n s p o r t   the  formed  m i n e r a l   wool  from  the  s p i n n e r  

a g g r e g a t e   13  to  the   c o l l e c t i o n   band  33  or  to  any  s u b s e q u e n t   b a n d ,  

e . g .   the   band  40,  and  which  is  s e p a r a t e d   in  the  c o l l e c t i o n   b a n d , i s   a  

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

formed  m i n e r a l   wool  and  t h e r e b y   in  f i r s t   p l a c e   to  the  amount  o f  

m i n e r a l   wool  d p o s i t i e d   per   u n i t   of  t ime  on  the  c o l l e c t i o n   band .   The  

gas  c o n c e r n e d   or  the  a i r   or  the  m i x t u r e   of  gas  and  a i r   w i l l   be  d e n o m i -  

n a t e d   below  the  " t r a n s p o r t   m e d i u m " .  

Thus,  i t   has  been  found  t h a t   i f   you  p r o v i d e   the  movement  of  t h e  

t r a n s p o r t   medium  in  the  way  which  is  u s u a l   by  p r o v i d i n g   s u c t i o n   b l o w e r s  



below  the  t r a n s p o r t a t i o n   band,   then   a  d i f f e r e n c e   in  p r e s s u r e   w i l l   b e  

c r e a t e d   be tween   the  t r a n s p o r t   medium  b e f o r e   and  a f t e r   the  t r a n s p o r t a -  

t i o n   band  or  in  any  case  a  p r e s s u r e   drop  w i l l   be  c r e a t e d   d u r i n g  

the  p a s s a g e   of  the  t r a n s p o r t   medium  t h r o u g h   the  t r a n s p o r t   band  o r  

c o l l e c t i o n   band.   As  a  m a t t e r   of  f a c t   i t   has  p r o v e d ,   t h a t   the  p r e s -  

sure   drop  when  the  t r a n s p o r t   medium  p a s s e s   t h r o u g h   a  n o n - l o a d e d   t r a n s -  

p o r t   band  is  so  s m a l l ,   anyhow  c o n s t a n t ,   t h a t   i t   may  be  d i s r e g a r d e d   i n  

the  p r e s e n t   c o n n e c t i o n ,   but   when  a  m i n e r a l   wool  mat  has  been  d e p o s i t e d  

on  the  c o l l e c t i o n   band  t h i s   m i n e r a l   wool  mat  w i l l   c r e a t e   a  r e s i s t a n c e  

of  a  c h a r a c t e r i s t i c   o r d e r   of  m a g n i t u d e .   This   r e s i s t a n c e   t h e r e b y   i s  

c o m p l e t e l y   or  c l o s e   to  c o m p l e t e l y   p r o p o r t i o n a l   to  the   t h i c k n e s s   of  t h e  

d e p o s i t e d   m i n e r a l   wool  mat,   p r o v i d e d   t h a t   t h i s   has  a  c o n s t a n t   t i g h t n e s s ,  

and  in  a  c o r r e s p o n d i n g   way  the  r e s i s t a n c e   w i l l   be  p r o p o r t i o n a l   to  t h e  

t h i g h t n e s s ,   i f   the  t h i c k n e s s   is  c o n s t a n t .   In  c o m b i n a t i o n ,   t h i s   w i l l  

ac t   the  way  t h a t   the  r e s i s t a n c e   a c r o s s   the  t r a n s p o r t   band  wi th   t h e  

m i n e r a l   wool  mat  d e p o s i t i e d   t h e r e o n   w i l l   in  a  c l e a r   way  vary   wi th   t h e  

amount  of  m i n e r a l   wool  in  the  mat.  For  the  p u r p o s e   of  s i m p l i f i c a -  

t i o n ,   one  may  use  the  s u b - p r e s s u r e   of  the  t r a n s p o r t   medium  a f t e r   i t s  

p a s s a g e   t h r o u g h   the   c o l l e c t i o n   band  as  a  m e a s u r e   of  s a i d   p r e s s u r e  

d r o p .  

Because   of  the   t i g h t n e s s   by  which  the  m i n e r a l   wool  mat  is  d e p o -  

s i t e d   on  the  c o l l e c t i o n   band,   p r o v i d e d   r a t h e r   c o n s t a n t   w o r k i n g   c o n -  

d i t i o n s   to  e x i s t   in  o t h e r   r e s p e c t s ,   e.  g.  wi th   r e s p e c t   to  the  c h a r a c -  

t e r   of  the  m e l t ,   is  s u b s t a n t i a l l y   the  same,  t h i s   c o - v a r i a t i o n   w i l l  

be  e x t r e m l y   r e l i a b l e .  

Thus,   one  may  as  a  f i r s t   improvemen t   of  the  above  m e n t i o n e d  

method  p r o v i d e   the  p r o g n o s i s   r e g a r d i n g   the  s u r f a c e   we igh t   of  t h e  

formed  m i n e r a l   wool  mat  by  r e s e a r c h i n g   the  p r o p e r t i e s   of  the  t r a n s -  

po r t   m e d i u m .  A   c o n d i t i o n   fo r   t h i s   is  t h a t   the  speed  of  movement  o f  



the   band  e i t h e r   is  c o n s t a n t   or  t h a t   v a r i a t i o n s   in  s a i d   speed  of  m o v e -  

ment  of  the   band  are  o b s e r v e d   and  are   i n t r o d u c e d   as  a  v a r i a b l e   when 

f o r m i n g   the  p r o g n o s i s   as  d e s c r i b e d   above .   The  p r o g n o s i s   t hus   o b -  

t a i n e d   of  c o u r s e   t h e r e a f t e r   has  to  be  s u b j e c t e d   in  the  way  d e s c r i b e d  

above  to  a  c o n t r o l   by  w e i g h i n g   the  formed  m i n e r a l   wool  m a t .  

In  the  t e s t s   f o r m i n g   b a s i s   of  the   p r e s e n t   i n v e n t i o n ,   i t   has  a l s o  

been  found  what  p r o p e r t i e s   of  the  t r a n s p o r t   medium  may  in  f i r s t   p l a c e  

be  used   fo r   s e n s i n g   and  i n t r o d u c t i o n   i n t o   the  p r o g n o s i s   a n a l y s i s .   I t  

h a s  a l l r e a d y   been  m e n t i o n e d ,   t h a t   t he   p r e s s u r e   drop  t h r o u g h  t h e  m a t   of  : 

the   t r a n s p o r t   medium  p a s s i n g   t h r o u g h   the  mat  forms  one  such  v a r i a b l e .  

For  the  m a t t e r   of  s i m p l i f i c a t i o n   i t   is  p o o s i b l e   in  many  a  case   to  a s -  

sume,  t h a t   the   p r e s s u r e   on  the  e n t e r a n c e   s i d e   of  the   mat  by  the  t r a n s -  

p o r t   medium  is   c o n s t a n t ,   and  in  such  a  case   one  may  r e ad   the  p r e s s u r e  

on  the   s i d e   below  or  on  the   e x i t   s i de   of  the   t r a n s p o r t  m e d i u n   d u r i n g  

i t s   movement  t h r o u g h   the   mat.   This   r e a d i n g   p r e f e r a b l y   is  made  b y  

means  of  a  sond,   which  is  c o n n e c t e d   to  a  gas  p r e s s u r e   m e a s u r i n g   i n s t r u -  

ment ,   so  t h a t   the   e l e c t r i c a l   i n d i c a t i o n ,   f o r   i n s t a n c e   in  the  form  o f  

a  v o l t a g e ,   may  be  t r a n s f e r r e d   to  the  c o u n t e r   a p p a r a t u s   2 0 .  

T h e r e b y ,   howeve r ,   i t   s hou ld   be  o b s e r v e d ,   t h a t   the   mat  in  m o s t  

s p i n n i n g   methods   is   b u i l t   up  s u c c e s s i v e l y   on  a  moving  band,   f o r   i n -  

s t a n c e   the  band  33,  such  t h a t   the   mat  39  w i l l   be  r a t h e r   t h i n   c l o s e   t o  

the   s p i n n e r   a g g r e g a t e   13  but  w i l l   s u c c e s s i v l y   i n c r e a s e   as  to  i t s  

t h i c k n e s s   d u r i n g   the  movement  of  the   band  33  in  the  d i r e c t i o n   away  

from  the  s p i n n e r   a g g r e g a t e   13,  and  c o n s e q u e n t l y   the  mat  w i l l   not   g e t  

i t s   f i n a l   t h i c k n e s s   u n t i l   i t   is  s i t u a t e d   on  a  l a r g e   d i s t a n c e   from  t h e  

s p i n n e r   a g g r e g a t e   13,  so  t h a t   no  f u r t h e r   m i n e r a l   wool  w i l l   be  fed  t o  

the  mat.   I t   w i l l   be  e v i d e n t   from  t h i s   t h a t   the   most  r e l i a b l e   v a l u e  

of  the  p r e s s u r e   drop  when  the  t r a n s p o r t   medium  p a s s e s   t h r o u g h   the  m a t ,  

or  of  the   s u b - p r e s s u r e   a f t e r   the  t r a n s p o r t m e d i u u   has  p a s s e d   t h r o u g h  



the   mat  w i l l   be  o b t a i n e d   i f   the  m e a s u r e m e n t   is  made  in  such  a  l a r g e  

d i s t a n c e   from  the  s p i n n e r  a g g r e g a t e   13,  t h a t   the  mat  39  may  be  r e g a r d e d  

r e a d y   b u i l t   u p .  

However,   t h e r e   are  o t h e r   ways  to  measure   the  p r o p e r t i e s   of  t h e  

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

It   is   e v i d e n t   t h a t   the   t i g h t e r   the  m i n e r l   wool  mat  is  at  t h e  

p l a c e   where  the  measu rmen t   of  the   p r o p e r t i e s   of  the  t r a n s p o r t   medium 

is   made,  the   g r e a t e r   w i l l   the   r e s i s t a n c e   be  a g a i n s t   movement  of  t h e  

t r a n s p o r t   medium,  and  t h i s   w i l l   r e a c t   in  t u r n   on  the  power  c o n s u m p t i o n  

of  the  means,   used   fo r   d r i v i n g   the  b l o w e r   fo r   c r e a t i n g   the  s u b - p r e s -  

s u r e .   T h e r e f o r e ,   one  may  use  t h i s   m a t t e r   of  f a c t   by  p r o v i d i n g   a  s e -  

parate motor for  d r i v i n g   the  b l o w e r ,   not   in  common  to  the  r e m a i n i n g   m o t o r s   e x -  

i s t i n g   in  the  sys t em,   e . g .   the   motors   30  and  35,  and  to  measure   i t s  

power  c o n s u m p t i o n .   This   may  be  made  e i t h e r   my  m e a s u r i n g   the  c u r r e n t  

to  the  m o t o r ,   fo r   i n s t a n c e   i f   t h i s   is   formed  by  a  t h r e e  p h a s e   m o t o r ,  

by  means  of  an  ampere  m e t e r   in  one  of  the   f e e d e r p h a s e  c o n d u i t s ,   o r  

by  m e a s u r e m e n t   of  the  a c t u a l   need  of  power  by  means  of  a  wa t t   m e t e r .  

The  most  s u i t a b l e   way  fo r   d r i v i n g   the  b l o w e r   c o n c e r n e d   would  be  b y  

means  of  a  s h o r t   c i r c u i t e d   t h r e e p h a s e   m o t o r .   The  c h a n g e s   of  i t s   l a g  

when  a l t e r i n g  t h e   l oad   are  so  s m a l l  t h a t   t hey   may  as  a  r u l e   be  n e g -  

l e c t e d ,   and  c o n s e q u e n t l y   the   need  of  power  may  be  r e d a r d e d   as  a  d i s -  

t i n c t   e x p r e s s i o n   fo r   the  r e s i s t a n c e   a g a i n s t   movement  of  the   t r a n s p o r t  

medium  t h r o u g h   the  m i n e r a l   wool  mat  fo rmed ,   and  c o n s e q u e n t l y   a l s o   f o r  

the  amount  of  m i n e r a l   wool  in  s a i d   mat  at  the  p l a c e ,   where  the  m e a -  

su rmen t   is  made.  In  t h i s   c o n n e c t i o n   i t   s h o u l d   be  r e m i n d e d   a b o u t  

t h a t   a  b lower   may  be  r e g a r d e d   a  r o t a t o r y   means,   which  has  two  f u n c -  

t i o n s   to   f u l l f i l l ,   v i z .   f i r s t l y   to  o v e r w i n   the  b e a r i n g   and  a i r   f r i c -  

t i o n s   which  are   a l l w a y s   sma l l   and  may  t h e r e f o r e   be  n e c l e c t e d ,   a n d  



s e c o n d l y   p u t t i n g   the  t r a n s p o r t   medium  i n t o   movement ,   and  t h a t   c o n s e -  

q u e n t l y   in  a  way,  konon  per   se  any  power  d r i v e n   mo to r   w i l l   run  p r a c -  

t i c a l l y   i d l y ,   i f   the   f eed   of  medium  is  choked ,   which  would  o t h e r w i s e  

be  put  in  movement  by  the  b l o w e r .   With  o t h e r   words :   The  g r e a t e r   a  

r e s i s t a n c e   the   mat  c a u s e s   to  the  movement  of  the   t r a n s p o r t   m e d i u m ,  

the  l e s s   of  s a i d   medium  w i l l   pass   t h r o u g h   the  mat,   and  the  l e s s   w i l l  

the   power  c o n s u m p t i o n   of  the  b lower   motor   b e .  

I t   has  a l l r e a d y   been  m e n t i o n e d   t h a t   the   t r a n s p o r t   medium  u s u -  

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

g a s e s   and  a i r .   In  most  c a s e s   the   t e m p e r a t u r e   of  the   t r a n s p o r t   me-  

dium  is   c o n s i d e r a b l y   l ower   the  the  t e m p e r a t u r e   of  the   mel t   to  b e  

t r a n s f o r m e d   i n t o   f i b r e s .   If   n o n - p r e h e a t e d   a i r   i s   u s e d ,   t hen   t h i s  

t e m p e r a t u r e   w i l l   u s u a l l y   be  equa l   to  the  t e m p e r a t u r e   in  the  space   s u r -  

r o u n d i n g   the  e q u i p m e n t ,   from  which  the  a i r   is  c o l l e c t e d .   A  h e a t i n g  

of  the   t r a n s p o r t  m e d i u m   t h e r e f o r e   i s   i n a v o i d a b l e   by  h e a t   t r a n s f e r  

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

h e a t i n g   w i l l   be  in  a  g i v e n   r e l a t i o n   to  the  amount  of  m i n e r a l   w o o l  

d e p o s i t e d   in  the  formed  mat,   and  t h i s   w i l l   a p p l y   to  a  h i g h e r   d e g r e e  

t han   the   amount  of  mel t   12,  g iven   o f f   from  the   m e l t i n g   e q u i p m e n t   1 0 .  

This   may  be  e x p l a i n e d   in  the  most  s imple   way  as  f o l l o w s :  

The  formed  f i b r e s   have  a  h e a t   t r a n s f e r   s u r f a c e   which  is   e x t r e m l y  

l a r g e   in  r e l a t i o n   to  t h e i r   mass.   T h e r e f o r e ,   t h e y   d e l i v e r   t h e i r  

s u r p l u s   of  h e a t   p r a c t i c a l l y   m o m e n t a r i l y   to  the  t r a n s p o r t   medium.  I f  

the   f i b r a t i o n   p r o c e d u r e   s h o u l d   run  in  such  a  way  t h a t   p a r t   of  t h e  

amount  of  mel t   d e l i v e r e d   is   not  f i b r a t e d ,   t h i s   w i l l   r e s u l t   in  p a r t i -  

c l e s ,   which ,   due  to  t h e i r   m a g n i t u d e ,   w i l l   g ive   o f f   t h e i r   h e a t   so  

s l o w l y   to  the  t r a n s p o r t   medium,  t h a t   they   w i l l   l e a v e   the  p r o c e s s   w i t h  



an  e s s e n t i a l   amount  of  r e s i d u a l   h e a t .   The  r e l a t i o n   is  a c c e n t u a t e d  

by  the  f a c t   t h a t   the  m i n e r a l   wool  f i b r e s   have  u s u a l l y   r a d i u s   w h i c h  

a re   of  the  same  o r d e r   of  m a g n i t u d e   as  the  wave  l e n g t h   of  the   i n f r a - r e d  

l i g h t   at  the  t e m p e r a t u r e   c o n c e r n e d .   The  e x p l a n a t i o n   of  t h i s   m a t t e r   i s  

not  we l l   e x p l o r e d ,   but  the  phenomenon  has  been  o b s e r v e d   w i t h o u t   t h e  

. s l i g h t e s t   d o u b t .   Thus,  the   d e l i v e r y   of  hea t   from  a  p r o d u c t   i n c r e a -  

ses  more  r a p i d l y   than  may  be  e x p l a i n e d   e x c l u s i v e l y   by  the  i n c r e a s e d  

s u r f a c e   at  f i b r a t i o n   to  sma l l   d i a m e t e r ,   as  soon  as  the  d i a m e t e r   w i l l  

be  in  the  o r d e r   of  m a g n i t u d e   of  the   wave  l e n g t h   of  the   i n f r a - r e d  

l i g h t .   There   is  a  r e a s o n   to  b e l i e v e ,   t h a t   the  fenomenon  is  in  o n e  

way  or  a n o t h e r   d e p e n d e n t   upon  a  r e s o n a n c e   phenomenon  i n s i d e   of  the  f i -  

b rous   m a t e r i a l .  

When  the  f i b r e s   have  t h u s   been  drawn  out  so  f a r   t h a t   t h e y   w i l l  

have  got  t h e s e   d i m e n s i o n s ,   a  r a t h e r   sudden   i n c r e a s e   of  the  d e l i v e r y  

of  h e a t   w i l l   t ake   p l a c e   and the  amount  of  hea t   g i v e n   o f f   by  c o n v e c t i o n  

w i l l   get  an  a d d i t i o n   of  h e a t   r a d i a t i o n ,   which  is  d e l i v e r e d   from  t h e  

f i b r e s   d i r e c t l y   to  the  s u r r o u n d i n g ,   which  means  to  the  t r a n s p o r t  

medium.  B e f o r e   the   f i b r e s   get   t h e s e   d i m e n s i o n s ,   the   d e l i v e r y   of  h e a t  

t a k e s   p l a c e   by  r a d i a t i o n ,   so  t h a t   the   r a d i a t i o n   from  the  i n t e r i o r   p a r t s  

is  a b s o r b e d   in  the  p a r t s   more  f a r   o u t w a r d l y   of  the   m a t e r i a l .   The  

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

s e c o n d a r y   hea t   r a d i a t i o n   w i l l   now  t ake   p l a c e   from  a  lower   t e m p e r a -  

t u r e   l e v e l .   As  the  amount  of  ene rgy   g i v e n   o f f   by  h e a t   r a d i a t i o n   p e r  

u n i t   of  t ime  is   d e p e n d e n t   upon  the  f o u r t h   power  of  the   a b s o l u t e   t e m -  

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

as  a  hea t   t r a n s f e r   mechan i sm,   must  be  more  e f f e c t i v e   t h i n   a  r e p e a t e d  

a b s o r p t i o n   and  r e - r a d i a t i o n .  

T h e r e f o r e ,   the  formed  f i b r e s   t r a n s f e r   t h e i r   s u r p l u s   of  h e a t  

more  e f f e c t i v l y   to  the  t r a n s p o r t   medium  than   do  the  p a r t i c l e s   of  m e l t ,  



v h i c h   have  not  yet   been  f i b r a t e d .   The  h e a t i n g   of  the  t r a n s p o r t   me-  

dium  t h u s   to  a  h i g h e r   d e g r e e   w i l l   show  the  amount  of  f i b r e s   t han   d o e s  

the  fed  amount  of  m e l t .   This   improves   the  p o s s i b i l i t y   of  c r e a t i n g   a  

r e l i a b l e   p r o g n o s i s   and  i s   a  ve ry   e s s e n t i a l   a d v a n t a g e .  

I f ,   fo r   i n s t a n c e ,   the   amount  of  d e p o s i t e d   m i n e r a l   wool  s h o u l d  

i n c r e a s e ,   t hen   a l s o   the   r e s i t a n c e   a g a i n s t   the   movement  of  the   t r a n s -  

p o r t   medium  w i l l   i n c r e a s e ,   and  the  amount  of  moving  t r a n s p o r t   med ium 

per   u n i t  o f   t ime   w i l l   d e c r e a s e ,   i f   no  s p e c i f i c   s t e p s   a re   t a k e n   in  o r -  

der   of  k e e p i n g   the  f low  of  t r a n s p o r t   medium  c o n s t a n t .   C o n s e q u e n t l y  

a l s o ,   by  h e a t   t r a n s f e r   from  the  m i n e r a l   wool  to  the   t r a n s p o r t   med ium,  

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

m i n e r a l  w o o l   mat  w i l l   in  t h i s   case   be  h i g h e r   t han   would  o t h e r w i s e   b e  

the   c a s e .   As  a  m a t t e r   of  f a c t ,   t h e r e f o r e ,   the   t e m p e r a t u r e   of  t h e  

t r a n s p o r t   medium  r i s e s   m o r e  q u i c k l y   t han   p r o p o r t i o n a l   to  the  i n c r e a s e d  

amount  of  m i n e r a l   wool,   and  one  w i l l   t h e r e f o r e   get  a  very   sha rp   c r i -  

t e r i o n   of  t h e  a m o u n t   of  m i n e r a l   w o o l .  

I f ,   now,  the   t r a n s p o r t   medium  fed  s h o u l d   have  a  c o n s t a n t   t e m p e -  

r a t u r e ,   u s u a l l y   e q u a l   to  the   t e m p e r a t u r e   of  the   o u t s i d e   a t h m o s p h e r e ,  

t h e n   i t   w i l l   be  s u f f i c i e n t   to  measu re   the   t e m p e r a t u r e   of  the   t r a n s -  

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

p a s s e d   t h r o u g h   the  m i n e r a l   wool  mat,  but  in  any  case   in  a  p l a c e ,   w h e r e  

the   t e m p e r a t u r e   s e n s i n g   means  is   not   a f f e c t e d   by  r a d i a t i o n   h e a t   f r o m  

the   r u n n i n g   band  or  the   formed  m i n e r a l   wool,   r e s p . ,   and  t h i s   t e m p e -  

r a t u r e   is  r e a d   by  means  of  some  means,   which  may  fo r   i n s t a n c e   g i v e  

o f f   a  v o l t a g e ,   p r o p o r t i o n a l   to  or  d e p e n d e n t   upon  the  t e m p e r a t u r e ,  

s a i d   v o l t a g e   b e i n g   t r a n s f e r r e d   the  the  c o u n t e r   u n i t   20,  which  h a s  

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

I f ,   on  the  o t h e r   s i d e ,   the   t r a n s p o r t   medium  when  e n t e r i n g   the  s a i d  

s e c t i o n   has  an  i n d e t e r m i n e d   t e m p e r a t u r e   or  a  t e m p e r a t u r e ,   which  may 



be  v a r i a b l e ,   one  shou ld   i n s t e a d   use  one  t e m p e r a t u r e   s e n s i n g   m e a n s ,  

a p p l i e d   bo th   b e f o r e   and  a f t e r   the  p a s s i n g   of  the  t r a n s p o r t   medium 

t h r o u g h   the  m i n e r a l   wool  mat  and  deduce   the  d i f f e r e n c e   in  t e m p e r a t u r e ,  

or,   w i th   o t h e r   words  the  r i s e   of  t e m p e r a t u r e ,   and  an  e x p r e s s i o n   t h e r e -  

f o r e   s h o u l d   be  fed  to  the  c o u n t i n g   u n i t   2 0 .  

It   w i l l   be  e v i d e n t   from  the  above  t h a t   t h e r e   is  a  g iven   r e l a -  

t i o n ,   however   not  n e c e s s a r i l y   a  r e l a t i o n   of  p r o p o r t i o n a l i t y ,   b e t w e e n  

the   f low  of  t r a n s p o r t   medium,  on  the  one  s i d e ,   and  the  amount  o f  

d e p o s i t e d   m i n e r a l   wool,   on  the  o t h e r   s i d e .   This   r e l a t i o n ,   t h u s ,  

can  be  m e a s u r e d   in  s e v e r a l   d i f f e r e n t   ways,  fo r   i n s t a n c e   as  m e n t i o n e d  

above  by  m e a s u r i n g   the  r i s e   of  t e m p e r a t u r e ,   but  i t   a l s o   p o s s i b l e   t o  

m e a s u r e   the  amount  of  moving  t r a n s p o r t   medium  per   u n i t   of  t ime  o r  

w i th   o t h e r   words ,   the   speed  of  movement  of  the   t r a n s p o r t   medium  d i -  

r e c t l y ,   and  one  may  then   as  we l l   use  the  e x p r e s s i o n   for   t h i s   r e l a t i o n  

as  an  i n d i c a t o r   fo r   the   amount  of  d e p o s i t i e d   m i n e r a l   wool.   For  p r o -  

v i d i n g   a  m e a s u r e m e n t   of  the   speed  of  movement  p r o p e r   of  the   t r a n s p o r t  

medium,  one  may  use  some  a r r a n g e m e n t ,   which  is  known  per  se  fo r   m e a s u -  

r i n g   s p e e d s   of  movement ,   fo r   i n s t a n c e   a  P i t o t   t u b e ,   p e r h a p s   b a l a n c e d  

by  means  of  a  p r e s s u r e   r e a d i n g   t u b e ,   in  a  way  which  is  wel l   known 

e . g .   from  v e s s e l   l o g g s ,   and  fo r   m e a s u r e m e n t   of  the  t o t a l   amount  o f  

moving  t r a n s p o r t   medium,  one  may  use  an  a n e m o m e t e r .   I t   has  p r o v e d  

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

a l s o   c a l l e d   a  " h o t - w i r e - a n e m o m e t e r " ,   b e c a u s e   from  such  an  a n e m o m e t e r  

one  w i l l   get  a  d i r e c t   e x p r e s s i o n   in  the  form  of  an  e l e c t r i c   r e s i s t a n c e ,  

an  e l e c t r i c   c u r r e n t   or  an  e l e c t r i c   v o l t a g e ,   s a i d   e x p r e s s i o n   b e i n g   f e d  

w i t h o u t   change   i n t o   the  c o u n t i n g   u n i t   2 0 .  

In  some  c a s e s   i t   may  be  d e s i r e d   in  o r d e r   of  g e t t i n g   c o n s t a n t  

w o r k i n g   c o n d i t i o n s   in  a  r e f i n e m e n t   s y s t e m ,   which  the  t r a n s p o r t   medium 



has  to  p a s s ,   to  keep  the  f low  of  t r a n s p o r t   medium  c o n s t a n t ,   and  a r r a n g e -  

ments   fo r   such  a  p u r p o s e   are   known  per   se.   However ,   t hey   have  o n e  

p r o p e r t y   in  common,  v i z .   t h a t   at  an  i n c r e a s e   of  the   f o r c e   fo r   p u t t i n g  

the  t r a n s p o r t   medium  i n t o   movement,   t h e r e   w i l l   a l s o   t a k e   p l a c e   an  i n -  

c r e a s e   of  the   power  of  the   motor   fo r   d r i v i n g   the  b l o w e r .   P e r h a p s   i t  

may  be  more  s u i t a b l e   in  t h i s   c o n n e c t i o n   to  measu re   the  r o t a t i o n a l  

speed  of  the  d r i v i n g   motor   by  means  of  a  t a c h o m e t r i c   g e n e r a t o r   or  some 

s i m i l a r   i n s t r u m e n t .   Also  in  t h i s   c a s e ,   the   r e a d i n g   may  be  used   as  a n  

i n d i c a t i o n   of  the  amount  of  d e p o s i t e d   m i n e r a l   wool  at  the   p l a c e   o f  

m e a s u r e m e n t ,   and  t h i s   r e a d i n g   may  as  we l l   in  t h i s   case   be  i n t r o d u c e d  

i n t o   the  c o u n t e r   u n i t   20  fo r   p r o v i d i n g   the  p r o g n o s i s ,   which  s h o u l d   b e  

compared   w i th   the  amount  of  d e p o s i t e d   m i n e r a l   wool  s t a t e d   by  means  o f  

the   b a l a n c e   41,  42,  and  f o r   p r o v i d i n g   c o r r e c t i o n   s t e p s   in  o r d e r   o f  

g e t t i n g   a  c o n s t a n t   amount  of  m i n e r a l   wool  39  d e p o s i t e d   per   u n i t   o f  

t ime  or  per   u n i t   of  l e n g t h   of  the   band  33  and  t hus   to  p r o v i d e   a  c o n -  

s t a n t   s u r f a c e   w e i g h t   of  t h i s   m i n e r a l   w o o l .  

I t   w i l l   be  e v i d e n t   from  t h e  a b o v e ,   t h a t   one  has  a  l o t   of  ways  t o  

p r o c e e d e   when  u s i n g   p r o p r t i e s   of  the   t r a n s p o r t   medium  f o r   an  i n d i c a t i o n  

of  the  amount  of  d e p o s i t e d   m i n e r a l   wool,   and  t h a t   the   c h o i c e   which  o f  

t h e s e   many  p r o p e r t i e s   s h o u l d   be  the   most  f a v o u r a b l e   one  in  each  s e p a -  

r a t e   case  must  be  d e p e n d e n t   upon  the  s p e c i f i c   c i r c u m s t a n c e s   in  t h e  

e x i s t i n g   c a s e .  

However  one  is  not  bound  only   to  r e l y   on  the  p r o p e r t i e s   of  t h e  

t r a n s p o r t   medium,  but  t h e r e   are   a l s o   p o s s i b i l i t i e s   to  use  o t h e r   v a r i -  

a b l e s   fo r   the   p u r p o s e   c o n c e r n e d ,   e i t h e r   each  per   se  or  in  c o m b i n a t i o n  

wi th   some  o t h e r   v a r i a b l e ,   which  depends   upon  the  c h a n g e s   in  p r o p e r t i e s  

of  the  t r a n s p o r t   m e d i u m .  

Amongst  such  o t h e r   v a r i a b l e s   the   d e l i v e r y   of  h e a t   to  the  w a l l s  



of  the  c o l l e c t i o n   d e v i c e   36  may  be  m e n t i o n e d .   I t   shou ld   be  r e m i n d e d  

abou t   the  m a t t e r   of  f a c t ,   t h a t   the  formed  m i n e r a l   wool  is  blown  b y  

a  s t r e a m   of  t r a n s p o r t   medium  from  the  s p i n n i n g   a g g r e g a t e   13  to  t h e  

c o n t i n u o u s l y   moving  band  33  by  means  of  the   b l o w e r   35  or  p e r h a p s   b y  

means  of  some  o t h e r   p r e s s u r e   c r e a t i v e   d e v i c e .   One  may  e i t h e r   p r o v i d e  

a  b l o w e r   in  t h e  w a y ,   shown  at  35,  b e f o r e   the   band  33,  or  a  s u c t i o n  

b l o w e r   below  the   band  33.  The  t r a n s p o r t   medium  is   removed  in  t h i s  

way  from  the  m i n e r a l   wool,   which  r e m a i n s   on  the   band  33.  In  b o t h  

c a s e s ,   i t   i s   r e q u i r e d ,   f o r   p r a c t i c a l   r e a s o n s ,   f u l l y   or  in  p a r t   t o  

e n c l o s e   the   s e c t i o n   36,  w i t h i n   which  d e p o s i t   of  m i n e r a l   wool  t a k e s  

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

u p p e r   w a l l s   or  a  r o o f ,   the  l a t t e r   one  however   on ly   in  such  p l a c e s ,  

where   t h e r e   is   no  d e p o s i t   of  m i n e r a l   wool .   R a t h e r   o f t e n   no  such  r o o f  

i s   used   but  on ly   s ide   w a l l s   in  the  c o l l e c t i o n   d e v i c e   36,  s a id   s i d e  

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

medium  in  the   same  way  as  the  c h a n n e l   34  onto  the  mat  of  m i n e r a l   w o o l .  

I t   is   t hen   a l s o   i n a v o i d a b l e   t h a t   the  mel t   w i l l ,   d u r i n g   the  f i -  

b r a t i o n ,   g i ' v e o f f   a  p a r t   of  i t s   h e a t ,   which  c a n n o t   be  d i s r e g a r d e d ,   s u b -  

s t a n t i a l l y   by  r a d i a t i o n ,   to  the  s i d e   w a l l s .   T h e i r   t e m p e r a t u r e   w i l l  

t h e r e b y   r i s e ,   u n t i l   the   t e m p e r a t u r e   g e t s   a  s t a b l e   v a l u e ,   at  w h i c h  

the   f eed   of  h e a t   from  the  m i n e r a l   wool  c o r r e s p o n d s   to  the  h e a t ,   g i v e n  

o f f   to  the  s u r r o u n d i n g s ,   s u b s t a n t i a l l y   by  r a d i a t i o n   and  c o n v e c t i o n   t o  

the   s u r r o u n d i n g   p a r t   of  the   sys tem  or  to  the  s u r r o u n d i n g   a i r ,   r e s p .  

In  t h i s   way,  the  t e m p e r a t u r e   of  the   p a r t s   of  the  sys tem  f o r m i n g  

the   e n c l o s u r e ,   w i l l   a l s o   form  an  i n d i c i u m   of  the  amount  of  m i n e r a l  

wool  p r o d u c e d ,   and  t h i s   t e m p e r a t u r e   may  e a s i l y   be  r ead   by  means  o f  

seme  e l e c t r i c a l l y   r e c o r d i n g   t h e r m o m e t e r   or  some  s i m i l a r   d e v i c e ,   e . g .  

a  t h e r m i s t o r ,   the  r e a d i n g   of  which  is   fed  to  the  c o u n t e r   u n i t   20  a s  



one  of  the  i n d i c a t i o n s   c o n t a i n e d   t h e r e i n   f o r p r o g n o s t i z a t i o n   of  t h e  

p r o d u c t i o n   of  m i n e r a l   wool,   so  t h a t   t h e r e a f t e r   s a i d   p r o g n o s i s   w i l l  

be  compared  wi th   the  a c t u a l   v a l u e ,   s t a t e d   by  w e i g h i n g   the  m i n e r a l  

wool  mat  by  means  of  the   b a l a n c e   d e v i c e   41,  4 2 .  

In  the   t e s t s ,   f o r m i n g   b a s i s   of  the   p r e s e n t   i n v e n t i o n ,   i t   h a s  

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

to  i n f r a - r e d   l i g h t   fo r   the   r e a d i n g   of  the  i n f r a - r e d   l i g h t   from  t h e  

mel t   d u r i n g   the   f i b r a t i o n ,   or  a  p h o t o - m u l t i p l i c a t o r .   The  l a s t   m e n -  

t i o n e d   one,  of  c o u r s e ,   s h o u l d   be  we l l   p r o t e c t e d   f o r   i n s t a n c e   a g a i n s t  

s p a t t e r s   of  mel t   or  of  b i n d i n g   m e a n s .  

The  l i m i t   be tween   l i g h t   r a d i a t i o n   and  h e a t   r a d i a t i o n ,   of  c o u r s e ,  

is  in  t h i s   case   i n d i s t i n c t .   The  t e m p e r a t u r e   of  the  mel t   d u r i n g   i t s  

r e - s h a p i n g   i n t o   m i n e r a l   wool  w i l l  f o l l o w   a  s t rongly   s l o p i n g   run ,   w h i c h  

n e v e r t h e l e s s   is  r a t h e r   s i m i l a r   from  t ime  to  a n o t h e r .   The  r a d i a i o n  

e m i t t e d   from  the  mel t   u n d e r   f i b r a t i o n  -   bo th   the  v i s i b l e   and  t h e  

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

amount  of  m e l t ,   which  is   at  a  g i v e n   moment  of  t ime  u n d e r   f i b r a t i o n .  

Thus  one  may  by  equa l   a c t i o n   m e a s u r e   e i t h e r   the  h e a t   r a d i a t i o n   in  t h e  

way  m e n t i o n e d   above,   or  the   l i g h t   r a d i a t i o n   by  means  of  a  l i g h t   d e t e c -  

t o r ,   which  one  w i l l   have  to  d i r e c t   onto  the  m i n e r a l   m e l t ,   we l l   p r o t e c -  

ted   a g a i n s t   f o r e i g n   l i g h t .   The  g r e a t e r   the  amount  of  m i n e r a l   w o o l  

i s ,   formed  at   the  t ime ,   the  s t r o n g e r   w i l l   t h e  r a d i a t i o n   of  l i g h t  

t h e r e f r o m   b e .  

I t   w i l l   a l s o   be  e v i d e n t   from  the  above  t h a t   i n d e p e n d e n t l y   o f  

i f   the   h e a t   r a d i a t i o n   is   m e a s u r e d   or  the  l i g h t   r a d i a t i o n   from  the  f o r m e d  

m i n e r a l   wool  mat,  the  m e a s u r i n g   r e s u l t   w i l l   be  d e p e n d e n t   in  a  g i v e n  

way  of  the  flow  of  m a t e r i a l   in  the   p r o c e s s .   An  i n c r e a s e d   f low  o f  

m a t e r i a l   t h r o u g h   the  p r o c e s s   w i l l   c ause   t h a t   a  g iven   volume  of  t h e  

t r a n s p o r t   medium  w i l l   c o n t a i n   more  m i n e r a l   f i b r e s   t han   e a r l i e r .  



This   i n c r e a s e   is  a m p l i f i e d   i f   the  i n c r e a s e d   f low  of  m a t e r i a l   c a u s e s  

s e c o n d a r i l y   a  d e c r e a s e d   f low  of  t r a n s p o r t   medium.  In  any  c a s e ,   now 

an  i n c r e a s e d   b l u r i n g   of  the   t r a n s p o r t   medium  w i l l   t ake   p l a c e .   T h i s  

b l u r i n g   or  " t u r b i d i t y "   may  be  m e a s u r e d   by  i r r a d i a t i o n   of  the   t r a n s p o r t  

medium  and  m e a s u r i n g   the  l i g h t   a b s o r p t i o n   in  same,  or ,   i f   you  p r e f e r  

to  e x p r e s s   i t   t h a t   way,  the   l i g h t   t r a n s p a r e n c y   of  same.  This   i r r a -  

d i a t i o n   may  p r e f e r a b l y   t a k e   p l a c e   by  means  of  a  ve ry   d i s t i c t l y   d i r e c -  

t ed   bund l e   of  l i g h t   a c r o s s   the  t r a n s p o r t   medium,  where  the  c o n c e n t r a -  

t i o n   of  the   m i n e r a l   f i b r e s   and  t h e r e b y   a l s o   the   b l u r i n g   is   at  m a x i -  

mum.  I t   i s   a l s o   a d v a n t a g e o u s   to  use  v i s i b l e   l i g h t   but  in  such  a  

case   s t e p s   w i l l   be  r e q u i r e d   to  p r e v e n t   d i s t u r b a n c e s   from  o t h e r   v i s i -  

b l e   l i g h t   e x i s t i n g   in  the   s u r r o u n d i n g .   S t i l l   b e t t e r   is  then   to  u s e  

u l t r a - v i o l e t   l i g h t ,   wh ich ,   a c c o r d i n g   to  what  one  knows  by  e x p e r i e n c e ,  

e x i s t s   to  a  v e r y   smal l   e x t e n t   in  such  workshop   and  m a n f a c t u r i n g  

l o c a l i t i e s ,   w h e z e m i n e r a l   wool  is  m a n u f a c t u r e d ,   but  one  may  a l s o   u s e  

a  l a s e r   beam  fo r   t h i s   p u r p o s e ,   whereby   one  w i l l   in  a  ve ry   e f f e c t i v e   way 

c o n c e n t r a t e   the  l i g h t   w i th   r e s p e c t   to  d i r e c t i o n   as  we l l   as  to  wave  

l e n g t h ,   so  t h a t   no  d i s t u r b a n c e s   from  l i g h t   in  the  s u r r o u n d i n g s   may  b e  

f e a r e d .   A n o t h e r   way  would  be  to  use  p o l a r i z e d   l i g h t ,   which  w i l l   v e r y  

e a s i l y   be  s e p a r a t e d   from  the   normal   l i g h t   e x i s t i n g   in  the  s u r r o u n d i n g .  

P o l a r i z e d   l i g h t   may  a l s o   be  used  the  way  t h a t   one  m e a s u r e s   t h e  

l i g h t   i n t e n s i t y   in  a n o t h e r   l e v e l   of  p o l a r i z a t i o n   t han   the  one,  v a l i d  

f o r   the  e n t e r a n c e   r a y .   This   means  a  f u r t h e r   a d v a n t a g e .   When  t h e  

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

changed   due  to  r e f l e c t i o n   a g a i n s t   the  f i b r e   s u r f a c e ,   such  t h a t   i t  

w i l l   be  d e t e r m i n e d   by  the  p o s i t i o n   of  the   f i b r e   at   the  moment  o f  

r e f l e c t i o n .   Now,  the  o r i e n t a t i o n   of  the  f i b r e s   w i t h i n   the  t r a n s -  

po r t   medium  is  not  d e p e n d e n t   upon  a  chance   but  at  l e a s t   to  s o r b  e x t e n t  

s y s t e m a t i c .   This   means  t h a t   the  i n t e n s i t y   of  the   out  put  l i g h t   w i l l  



be  g r e a t e r   in  a  g iven   p o l a r i z a t i o n   l e v e l   than   in  o t h e r   such  l e v e l s .  

I n v e s t i g a t i o n s ,   made  in  c o n n e c t i o n   to  the  p r e s e n t   i n v e n t i o n ,   h a v e  

p roved   t h a t   t h i s   p o l a r i z a t i o n   l e v e l   is  in  p a r a l l e l   to  the  f low  o f  

the  medium.  T h e r e f o r e ,   i t   has  p roved   a d v a n t a g e o u s   to  use  an  in  p u t  

l i g h t ,   the  p o l a r i z a t i o n   l e v e l   of  which  forms  a  g iven   a n g l e   w i th   t h e  

d i r e c t i o n   of  the   f l o w  .   of  medium,  p r e f e r a b l y   such  a  g r e a t   a n g l e   t h a t  

i t   may  r e l i a b l y   be  s e p a r a t e d   from  the   d i r e c t i o n   of  the   f low  of  m e d i u m .  

H e r e a f t e r ,   one  w i l l   on ly   have  to  d e t e c t   the   out  put  l i g h t   in  a  p o l a r i -  

z a t i o n   l e v e l ,   c o i n c i d i n g   w i th   s a i d   d i r e c t i o n .  

I f   an  i r r a d i a t i o n   a l ong   wi th   a  m e a s u r e m e n t   of  the  l i g h t   a b s o r p -  

t i o n   or  the   l i g h t   t r a n s p a r e n c e   in  the  mine ra l  woo l   mat  i s   used   in  t h e  

way  d e s c r i b e d   above ,   i t   may  however   happen  t h a t   e r r a n e o u s   i n d i c a t i o n s  

w i l l   be  c r e a t e d   fo r   one  r e a s o n   or  a n o t h e r ,   which  c a n n o t   be  a n t i c i p a t e d ,  

such  as  the  f low  of  t r a n s p o r t   medium  a c c i d e n t a l l y   c h a n g i n g   i t s   p a t h .  

In  o r d e r   of  a v o i d i n g   e r r a n e o u s   i n d i c a t i o n   t h e r e b y   to  be  fed  to  t h e  

p r o g n o s i s   c r e a t i n g   c o u n t e r   u n i t   20,  one  s h o u l d   in  the   case   of  an  i r r a -  

d i a t i o n   use  a  p l u r a l i t y   of  r ays   a c r o s s   the  s t r e a m   of  medium  and  w o r k  

up  the  r e s u l t   of  the  r e a d i n g s ,   fo r   i n s t a n c e   by  a d d i t i o n   or  by  mean  

v a l u e   c a l c u l a t i o n ,   so  t h a t   such  e r r o r s   are   a v o i d e d   as  fas   as  p o s s i b l e .  

I t   w i l l   be  d i f f i c u l t   to  a v o i d   a  g iven   d i s p e r s i o n   of  the  i r r a d i -  

a t i n g   l i g h t   t h r o u g h   the  m i n e r a l   wool  mat  b e c a u s e   i t   can  a l s o   not  b e  

a v o i d e d   t h a t   t h i s   l i g h t   w i l l   h i t   f i b r e s   in  the  m i n e r a l   wool  mat,  r u n -  

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

in  s t i l l   more  i r r e g u l a r   d i r e c t i o n s ,   r e p r e s e n t i n g   p a t h s ,   which  c a n n o t  

be  c a l c u l a t e d .   Hereby  a  p r o c e s s   of  d i f f u s i o n   w i l l   be  c r e a t e d ,   w h i c h  

has  been  c a l l e d   " t u r b i d i t y "   of  the   i r r a d i a t i n g   l i g h t ,   which  m e a n s  

t h a t   the  r a y s   of  l i g h t   run  t h r o u g h   the  i r r a d i a t e d   m a t e r i a l   in  s t r o n g -  

ly  mixed  d i r e c t i o n s ,   and  a  d i f f u s e   l i g h t   w i l l   move  out  from  the  i r r a -  

d i a t e d   m e t e r i a l .   Also  such  d i f f u s e   l i g h t   may  be  used   as  an  i n d i c a t o r  



of  the  t i g h t n e s s   or  t h i c k n e s s   of  the  m i n e r a l   wool  mat,  whereby  t h e  

l i g h t   d e t e c t o r   has  however   to  be  p l a c e d   in  a n o t h e r   p o s i t i o n   than   i n  

f l i g h t   wi th   the  in  put  d i r e c t i o n   of  the  p r i m a r y   r a y .   For  t h i s   p u r p o s e  

u s u a l   v i s i b l e   l i g h t   may  be  used  or  u l t r a - v i o l e t   l i g h t ,   and  a  l a s e r   r a y  

may  a l so   be  u sed ,   The  l a s t   m e n t i o n e d   has  p roved   to  g ive   ve ry   g r e a t  

a d v a n t a g e s   fo r   the  r e a s o n   t h a t ,   when  a  l a s e r   ray   is   u s e d ,   i t   w i l l   b e  

p o s s i b l e   to  c r e a t e   an  e x t r e m l y   i n t e n s e   i r r a d i a t i o n   and  thus   to  o b t a i n  

h igh   i n t e n s i t y   a l s o   of  the   d i f f u s e d   l i g h t .   As  the  l a s e r   l i g h t   is  mo- 

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

t h e r e b y   i t   w i l l   be  p o s s i b l e   to  an  e s s e n t i a l   d e g r e e   to  a v o i d   d i s t u r b a n -  

ces  from  o t h e r   l i g h t   p r e s e n t ,   e s p e c i a l l y   from  the  s t i l l   g l o w i n g   m i n e r a l  

f i b r e   m a s s .  

An  o t h e r   u s a b l e   way  of  m e a s u r i n g   the  v a r i a b l e   c o n c e r n e d   is  t o  

measu re   the  f eed   of  mel t   in  the  ray  of  mel t   f l o w i n g   out  from  the  m e l -  

t i n g   owen  in  o r d e r   to  be  fed  to  the  s p i n n i n g   a g g r e g a t e .   This   way,  

t h u s ,   may  be  used   i n s t e a d   of  w e i g h i n g   the  owen  by  means  of  p r e s s u r e  

c e l l s   21  and  the   means  24,  25  and  26  c o n n e c t e d   t h e r e t o ,   such  as  h a s  

been  d e s c r i b e d   above .   From  the  s c i e n c e   of  h i g h l y   v i s c o s o u s   med iums  

in  movement  i t   is   known  t h a t   a  f r e e l y   f a l l i n g   ray   is  s u b j e c t e d   t o  

an  a c c e l e r a t i o n ,   and  t h a t   i t   w i l l   in  each  s e p a r a t e   s e c t i o n   a l l r e a d y  

in  a  s m a l l  d i s t a n c e   from  the  spout   11  of  the  m e l t i n g   owen  10  due  t o  

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

c i r c u l a r   c r o s s   s e c t i o n   a r e a .   Due  to  the  s u c c e s s i v e   a c c e l e r a t i o n   t h e  

d i a m e t e r   of  t h i s   a r e a   w i l l   s u c c e s s i v e l y   d e c r e a s e ,   and  one  may  t h e r e -  

f o r e   get  a  s t a t e m e n t   about   not  only   the  p a r t i c l e   speed  of  the  m e l t  

but  a l so   about   the  a r e a   in  the  m e a s u r e m e n t   c r o s s   s e c t i o n   by  o p t i c a l l y  

m e a s u r i n g   the  d i a m e t e r   of  the  ray  of  melt   in  two  p l a c e s   in  g iven   d i s -  

t a n c e   from  each  o t h e r  ,   and  t e h e r b y   one  w i l l   c o n s e q u e n t l y   get  a  v e r y  

e x a c t   s t a t e m e n t   about   the  amount  of  melt   fed  to  the  s p i n n i n g   a g g r e g a t e .  



A  f r a c t i o n   of  t h i s   melt   u s u a l l y   forms  p e a r l s ,   and  i t   h a p p e n s   t h a t   t h e y  

are   s e p a r a t e d   in  s p e c i f i c   o r d e r ,   but  t h e r e   is  no  d i f f i c u l t y   in  w e i g h i n g  

them,  and,  t h e r e f o r e ,   one  has  to  c a l c u l a t e   the   p a r t   of  the  m e l t ,   n o t  

t r a n s f o r m e d   i n t o   p e a r l s ,   s a id   p a r t   in  f u l l   f o r m i n g   m a t e r i a l   fo r   t h e  

f i b r a t i o n .   This   p a r t ,   t h e r e f o r e ,   is  e q u i v a l e n t   to  the  volume  of  t h e  

m e l t ,   t r a n s f e r r e d   to  the  t r a n s p o r t   and  c o l l e c t i o n   band  as  f i b r e s .  

U s u a l l y   the   mel t   fed  to  the  s p i n n i n g   a g g r e g a t e   13  in  the  form  o f  

the   ray   12  has  a  c o n s t a n t   c o m p o s i t i o n ,   anyway  d u r i n g   the  run  of  o n e  

and  the  same  s p i n n i n g   p r o c e d u r e ,   and  i t   is  a l so   aimed  to  keep  a  v e r y  

c l o s e   to  c o n s t a n t   t e m p e r a t u r e   of  the   mel t   12  r u n n i n g   from  the  m e l t i n g  

owen  10,  which  a l s o   u s u a l l y   is   o b t a i n e d .   The  amount  of  hea t   t h e r e o f  

per   u n i t   .of  q u a n t i t y   mel t   or  per   u n i t   of  q u a n t i t y   f i b r o u s   m a t e r i a l  

fo rmed ,   r e s p . ,   t h e r e f o r e   is   ve ry   c l o s e   to  e x a c t ,   and  as  a  c o n s e q u e n c e  

t h e r e o f   i t   is   a l s o   p o s s i b l e   to  use  t h i s   amount  of  h e a t   as  a  m e a s u r e   o f  

the   q u a n t i t y   of  f i b r o u s   m a t e r i a l   f o r m e d .   There   w i l l   s c a r c e l y   e x i s t  

any  way  of  r e l i a b l y   m e a s u r i n g   t h i s   h e a t   c o n t e n t   in  a  d i r e c t   way,  but  a n  

i n d i r e c t   way,  w h i c h . h a s   in  t e s t s   made  p r o v e d   to  be  e x c e e d i n g l y   r e l i a b l e  

is   to  m e a s u r e   the  h e a t   t r a n s f e r   t h r o u g h   the  c o o l i n g   medium,  u s u a l l y  

c o o l i n g   w a t e r ,   by  which  n o r m a l l y   the   p a r t s   c o n t a i n e d   in  the  s p i n n i n g  

a g g r e g a t e   a re   c o o l e d ,   e s p e c i a l l y   the  s p i n n e r   whee l s   1 3 .  

It   is   p r e f e r r e d ,   t h e r e b y ,   to  c o n t r o l   the   f eed   of  c o o l i n g   med ium 

in  o r d e r   of  k e e p i n g   the  t e m p e r a t u r e   c o n s t a n t   in  one  or  more  p l a c e s  

in  the  s p i n n i n g   a g g r e g a t e   13,  and  t h e r e b y ,   t h u s ,   the   q u a n t i t y   o f  

c o o l i n g   medium  w i l l   be  the  c a r r i e r   of  an  i n d i c a t i o n   about   the  a m o u n t  

of  h e a t   removed  by  t h i s   c o o l i n g   p r o c e d u r e   from  the  mel t   or  t h e  

f i b r o u s   m a t e r i a l   formed  t h e r e f r o m ,   r e s p .  

M i n e r a l   wool,   to  a  g r e a t   e x t e n t ,   is  used   as  a  sound  a b s o r b i n g  

or  sound  i n s u l a t i n g   m a t e r i a l ,   r e s p . ,   e s p e c i a l l y   in  b u i l d i n g s .   T h i s  



sound  a b s o r b i n g   or  sound  i n s u l a t i n g   p r o p e r t y   is  not  a  t h i n g   w h i c h  

the   m i n e r a l   wool  g e t s   only   when  l e a v i n g   the  p r o d u c t i o n   c h a i n ,   but  i t  

e x i s t s   a l s o   when  the  m i n e r a l   wool  mat  r e s t s   on  the  c o l l e c t i o n   b a n d  

33.  T h e r e f o r e ,   t h e r e   is  a l s o   a  p o s s i b i l i t y   to  c r e a t e   one  of  the   v a r i -  

a b l e s   to  be  i n t r o d u c e d   i n t o   the  c o u n t e r   u n i t   20  by  s u b j e c t i n g   the  m i -  

n e r a l   wool  mat  to  a  s t r o n g   sound  wave,  p r e f e r a b l y   as  we l l   d i r e c t e d   a s  

p o s s i b l e ,   and  to  measu re   the  sound  a b s o r p t i o n   or  sound  i n s u l a t i o n ,  

r e s p . ,   t h r o u g h   the  m i n e r a l   wool  mat.   Of  c o u r s e ,   i t   is  i m p o r t a n t  

t h e r e b y   t h a t   a  sound  f r e q u e n c y   be  used  which  does  not  o t h e r w i s e   e x i s t  

or  in  any  case  does  only   e x i s t   w i t h i n   the  l o c a l i t y   to  a  d i s r e g a r d a b l y  

s m a l l   e x t e n t ,   where  the  p r o d u c t i o n   of  the  m i n e r a l   wool  t a k e s   p l a c e .  

F u r t h e r   one  shou ld   use  a  h i g h   i n t e n s i t y   of  the   sound  wave  used  for   t h e  

m e a s u r e m e n t .  

In  a l l   p r o d u c t i o n   of  m i n e r a l   wool  by  c e n t r i f u g a t i o n ,   i n a v o i d a b l y  

so  c a l l e d   f o r m a t i o n   of  p e a r l s   w i l l   a p p e a r ,   which  means  smal l   lumps  o f  

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

s m a l l   d i m e n s i o n ,   so  c a l l e d   p e a r l s ,   which  a re   however   not  d e s i r a b l e   i n  

the   m i n e r a l   wool  mat  c o m p r i s i n g   the  f i b r o u s   m a t e r i a l .   These  p e a r l s  

as  a  r u l e ,   are  removed  a l l r e a d y   at  the  i n l e t   of  the   p r o d u c t   from  t n e  

s p i n n i n g   a g g r e g a t e   13  to  the  c o l l e c t i o n   band  33.  Th is   w i l l   t a k e  

p l a c e   more  or  l e s s   a u t o m a t i c a l l y   by  the  p e a r l s   h a v i n g   a  g r e a t e r   m o v e -  

ment  ene rgy   in  r e l a t i o n   to  t h e i r   volume  than   has  the  m i n e r a l   w o o l  

p r o p e r .   T h e r e f o r e ,   t hey   w i l l   be  caught   to  a  s m a l l e r   e x t e n t   or  p e r -  

haps   not  at  a l l   by  the  s t r e a m   of  gas  a n d / o r   a i r   used   as  a  t r a n s p o r t  

medium,  and  they   may  t h e r e f o r e   e a s i l y   be  b r o u g h t   to  f a l l  o u t   of  t h e  

p a t h   of  movement  at  a  p l a c e ,   b e f o r e   the  m i n e r a l   wool  s t a r t s   b e i n g  

d e p o s i t e d   on  the  t r a n s p o r t   and  c o l l e c t i o n   band  33.  I n v e s t i g a t i o n s  

now  have  p roved   t h a t   t h e s e   p e a r l s   at  t h e i r   movement  out  of  the  p a t h  



of  p r o d u c t i o n   p o s s e s s   an  ene rgy   of  mot ion   which  is  d i r e c t l y   p r o p o r -  

t i o n a l   to  t h e i r   t o t a l   mass .   Th i s ,   in  t u r n ,   is  in  some  k ind   of  a  p r o -  

p o r t i o n   to  to  the  t o t a l   s t r e a m   of  m e l t ,   which  d e t e r m i n e s   a g a i n   t h e  

amount  of  m i n e r a l   wool  formed  per  u n i t   of  t i m e .   The  m o t i o n   e n e r g y  

of  the  p e a r l s ,   in  t h i s   way,  may  be  r e g a r d e d   a  measure   of  the  a m o u n t  

of  formed  m i n e r a l   wool,   and  by  m e a s u r i n g   the  t o t a l   mot ion   e n e r g y  

one  may  t h e r e f o r e   get  a  v a l u e ,   i n d i c a t i n g   the   m a g n i t u d e   of  the  f i b r e  

f o r m i n g   m a s s .  

This   method ,   however ,   may  be  s t i l l   b e t t e r   u s a b l e   i f   i t   is  c o m b i -  

ned  wi th   a  s i m u l t a n e o u s   m e a s u r e m e n t   of  the   f low  of  melt   p r o p e r .   The  

amount  of  m i n e r a l   wool  fo rmed ,   t h e n ,   may  be  r a t h e r   we l l   d e t e r m i n e d   a s  

the  d i f f e r e n c e   be tween   t h e s e   two  m a g n i t u d e s .  

T h e r e f o r e ,   when  m e a s u r i n g   the  mo t ion   e n e r g y ,   i t   is   s u i t a b l e   t o  

p r o v i d e   a  wa l l   or  any  o t h e r   s u r f a c e   i n  s u c h   a  way,  t h a t   i t   w i l l   a s  

c l o s e   to  p e r p e n d i c u l a r i l y   as  p o s s i b l e   t ake   up  the   p e r c u s s i o n s   f r o m  

the   l e a v i n g   p e a r l s   and  measure   the  t o t a l   p e r c u s s i o n   e n e r g y .   R e c o r -  

d ing   i n s t r u m e n t   which  may  be  used  f o r   t h i s   p u r p o s e ,   are   we l l   known  i n  

t e c h n i c s .   They  may  be  b r o u g h t   to  g i v e  o f f   an  e l e c t r i c a l   v o l t a g e ,  

which  is   d i r e c t l y   p r o p o r t i o n a l   to  the  combined  p e r c u s s i o n   e n e r g y ,  

and  t h i s   e l e c t r i c a l   v o l t a g e   then   may  be  fed  to  the  c o u n t e r   u n i t   20  i n  

o r d e r   of  p r o v i d i n g   the  p r o g n o s i s   about   f u t u r e   f o r m a t i o n   of  m i n e r a l  

wool ,   which  s h o u l d   be  compared  w i t h   the   r e a l ,   l a t e r   on  e x i s t i n g   f o r m a -  

t i o n   of  m i n e r a l   wool,   such  as  t h i s   is   d e t e r m i e d   by  w e i g h i n g   in  t h e  

a p p a r a t u s   41,  4 2 .  

In  a  c o r r e s p o n d i n g   way,  i t   is  a l s o   p o s s i b l e   to  combine  two  o r  

more  of  the   i n d i c a t i o n s   e n l i s t e d   above ,   i n t o   the  c o u n t e r   u n i t   20  a n d  

t h e r e b y   f u r t h e r   to  improve   the  a c c u r a c y   in  the  e x e c u t e d   c o n t r o l   when 

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

m i n e r a l   w o o l .  



A  l o t   of  the  ways  d e s c r i b e d   above  fo r   p r o v i d i n g   some kind  of  a n  

i n d i c a t i o n   to  be  fed  to  the  c o u n t e r   u n i t   20  have  been  d e s c r i b e d   t h e  

way  as  i f   they   are  p r o v i d e d   in  i m m e d i a t e   c o n n e c t i o n   to  the  c o l l e c t i o n  

and  t r a n s p o r t   band  33.  There   i s ,   however ,   n o t h i n g   to  p r e v e n t   t h a t ,  

a f t e r   the   m i n e r a l   wool  mat  has  l e f t .   t h i s   c o l l e c t i o n   and  t r a n s p o r t   b a n d  

s a i d   m i n e r a l   wool  mat  i s   g u i d e d   over   to  a  s e p a r a t e   s u b s e q u e n t   b a n d ,  

below  r e f e r e d   to  as  the  " m e a s u r e m e n t   band" ,   which  may  be  a r r a n g e d   i n  

the   way,  which  has  been  d e c r i b e d   above  wi th   r e s p e c t   to  the  band  4 0 ,  

and  in  which  some  o f  t he   o b s e r v a t i o n s   are  made,  which  have  been  d e -  

s c r i b e d   above .   This   e s p e c i a l l y   a p p l i e s   to  t he   i n d i c a t i o n s ,   which  a r e  

d e r i v e d   from  the  v a r i a b l e   r e s i s t a n c e   of  the   m i n e r a l   wool  mat  a g a i n s t  

t r a v e r s i n g   medium.  As  a  m a t t e r   of  f a c t   e s s e n t i a l   a d v a n t a g e s   may  b e  

g a i n e d   t h e r e b y ,   which  w i l l ,   as  a  r u l e   c o m p e n s a t e   fo r   the  n e g a t i v e   c o n -  

s e q u e n c e   of  the   d e l a y   of  the   i n d i c a t i o n   which  w i l l   be  i n a v o i d a b l e .  

If   the  i n d i c a t i o n s   a re   e x c l u s i v e l y   d e r i v e d   in  some  of  the  s a i d  

ways,  b e f o r e   the   m i n e r a l   wool  mat  has  been  made  r e a d y   and  has  b e e n  

t r a n s f e r r e d   to  the  s u b s e q u e n t   m e a s u r e m e n t   band,   t h e r e   w i l l   be  a  s e n s i b l e  

d i f f i c u l t y   in  c o n t r o l l i n g   the   p r o p e r t i e s   of  the  m i n e r a l   wool  mat  i n  

any  o t h e r   d i r e c t i o n   than   the   l o n g i t u d i n a l   d i r e c t i o n   t h e r e o f .   U s u -  

a l l y  o n e  w i l l   t h e r e b y   only   get  a  mean  v a l u e   of  the  p r o p e r t i e s ,   p o s e s s e d  

by  the  m i n e r a l   wool  mat  in  the  d i f f e r e n t   p l a c e s   a c r o s s   the  l o n g i t u d i n a l  

d i r e c t i o n   of  the   mat,  but  no  s t a t e m e n t   is  o b t a i n e d   about   c r o s s w a r d   v a -  

r i a t i o n s   in  t i g h t n e s s ,   t h i c k n e s s   and  s u r f a c e   we igh t   b e t w e e n   such  p a r t s  

of  the  m i n e r a l   wool  mat,  which  are  fo r   i n s t a n c e   s i t u a t e d   in  i t s   m i d d l e  

p a r t   and  at  i t s   edge  p a r t s .  

Of  c o u r s e ,   such  a  s t a t e m e n t   w i l l   be  of  the  g r e a t e s t   i m p o r t a n c e ,  

when  the  q u e s t i o n   is  one  about   p r o v i d i n g   a  m i n e r a l   wool  mat  h a v i n g  

c o n s t a n t   s u r f a c e   we igh t   over   a l l   of  i t s   s u r f a c e ,   s a i d   s u r f a c e   b e i n g  

two  d i m e n s i o n a l ,   one  of  s a i d   de imers ions   c e r t a i n l y   r u n n i n g   in  t h e  



l o n g i t u d i n a l   d i r e c t i o n   of  the   mat,  but  the   o t h e r   one  of  them  r u n n i n g   i n  

the   c r o s s w a r d   d i r e c t i o n   o f ;   the  mat.   By  making  the  m e a s u r e m e n t   a t  

a  s u b s e q u e n t   s e p a r a t e   m e a s u r e m e n t   band,   one  w i l l   get   a  p o s s i b i l i t y  

a l s o   to  c o n t r o l   v a r i a t i o n s   in  the  c r o s s w a r d   d i r e c t i o n .  

An  a r r a n g e m e n t ,   which  may  a d v a n t a g e o u s l y   be  used   fo r   c o n t r o l l i n g  

the  d i s t r i b u t i o n  o f   the   d e p o s i t e d   m i n e r a l   wool ,   so  t h a t   t h i s   w i l l   b e  

e v e n l y   d i s t r i b u t e d   over   a l l   of  the   c r o s s w a r d   s e c t i o n   of  the   c o l l e c t i o n  

band  33,  is  d e s c r i b e d   in  the  U  S  p a t e n t   s p e c i f i c a t i o n   3 . 0 3 2 . 8 3 6 .  

In  the  s a i d   a r r a n g e m e n t   a c c o r d i n g   to  the  U  S  p a t e n t   s p e c i f i c a -  

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

of  the  c o l l e c t i o n   band  or  the  t r a n s p o r t   band,   r e s p . , i s   d e t e r m i n e d ,   a n d  

the   r e s u l t   of  t h i s   d e t e r m i n a t i o n   is   fed  back  to  an  e a r l i e r   p l a c e   o f  

the  c o l l e c t i o n   band  in  o r d e r   of  e q u a l i z i n g   the   d i s t r i b u t i o n   of  m i n e r a l  

wool  in  c r o s s w a r d   d i r e c t i o n ,   so  t h a t   i t   w i l l   be  as  even  as  p o s s i b l e .  

The reby   i t   is   e s p e c i a l l y   s u i t a b l e   to  d i v i d e   up  the  f low  of  a i r  

in  a  p l u r a l i t y   of  p a r t s ,   p r e f e r a b l y   of  equa l   w i d t h   and  r u n n i n g   l e n g t h w i s e  

the  m i n e r a l   wool  mat.   The  d i f f e r e n c e   in  t r a n s p a r e n c y   of  the   a i r ,  

t h e r e b y   is  i n t r o d u c e d   i n t o   a  c o n t r o l   u n i t ,   which  is  p r o v i d e d   to  i n f l u -  

ence  the  c r o s s w a r d   d i s t r i b u t i o n   of  the   m i n e r a l   woel  so  t h a t   i t   w i l l  

be  as  even  as  p o s s i b l e .  



1.  A  method  fo r   c o n t r o l l i n g   the   s u r f a c e   we igh t   of  a  m i n e r a l  

wool  mat  (39)  in  a  m e t h o d   of  p r o d u c t i o n ,   in  which  m i n e r a l   wool  i s  

p r o d u c e d   by  f i b r a t i o n   of  a  m i n e r a l i c   mel t   (12)  and  the  formed  m i n e r a l  

wool  is  t r a n s f e r r e d   to  a  c o l l e c t i o n   d e v i c e   (36)  by  means  of  a  s t r e a m  

of  gas  a n d / o r   a i r   ( 34 ) ,   s a i d   s t r e a m   of  gas  a n d / o r   a i r   b e i n g   s e p a r a t e d  

from  the  m i n e r a l   wool  (39)  in  s a i d   c o l l e c t i o n   d e v i c e   (36 ) ,   and  t h e  

m i n e r a l   wool  f o r m i n g   a  mat  on  a  c o l l e c t i o n   band  (33 ) ,   s i m u l t a n e o s l y  

as  one  or  more  v a r i a b l e s ,   i n f l u e n c i n g   the  amount  of  m i n e r a l   w o o l  

formed  per   u n i t   of  t ime  are   m e a s u r e d ,   and  t h e s e   v a r i a b l e s   are   i n t r o -  

duced  i n t o   a  f u n c t i o n a l   combina t ion ,   and  the  movement  of  the   c o l l e c t i o n  

band  (33)  is  c o n t r o l l e d   u n d e r   g u i d a n c e   t h e r e o f   f o r   the  p u r p o s e   t o  

c o n t r o l   the   s u r f a c e   w e i g h t   of  the  formed  m i n e r a l   wool  mat  by  m e a n s  

of  a  c o n t r o l   u n i t   (28)  in  a c c o r c a n c e   wi th   the  amount  of  m i n e r a l   woo l  

formed  per   u n i t   of  t ime ,   e x p r e s s e d   in  the  form  of  s a i d   f u n c t i o n a l   com- 

b i n a t i o n ,   in  which  the  s a i d   v a r i a b l e s   are  c o n t a i n e d ,   c  h  a  r  a  c  -  

t  e  r  i  z  e  d   t  h  e  r  e  b  y   t h a t   the  s u r f a c e   we igh t   of  the   f o r m e d  

m i n e r a l   wool  mat  is  d e t e r m i n e d   by  w e i g h i n g ,   and  the  the  f u n c t i o n a l  

c o m b i n a t i o n   is  b r o u g h t   to  c o n t a i n   one  or  more  p a r a m e t e r s ,   the   v a l u e  

of  which  is  changed  by  i n f l u e n c e   from  a  c o u n t e r   u n i t   (20) ,   w h i c h ,  

on  b a s i s   of  the   e x p r e s s i o n   fo r   the  amount  of  m i n e r a l   wool  p r o d u c e d  

per   u n i t   of  t ime  formed  from  s a id   f u n c t i o n a l   c o m b i n a t i o n ,   and  a l s o  

from  the  c o r r e s p o n d i n g   e x p r e s s i o n   o b t a i n e d   from  t h e  s u r f a c e   we igh t   o f  

the  not  and  the  speed  of  the  c o l l e c t i o n   band  (33)  d e t e r i c n e   t h e  



p a r a m e t e r  v a l u v e   o r  wh ich  should, 

d u r i n g   one  or  more  m e a s u r e m e n t   p e r i o d   b e f o r e   the  a c t u a l   one  ( e . g .  

s e c o n d s )   have  g iven   the  s m a l l e s t   d i f f e r e n c e   be tween   the  two  e x p r e s -  

s i o n s .   e . g .   a c c o r d i n g   to  the  method  of  the  m i n i m u m  s q u a r e   sum.  

2 .  A   method  a c c o r d i n g   to  c l a im  1 ,  i n   which  t h e r e   is  used   i n  t h e  

f u n c t i o n a l   c o m b i n a t i o n   as  a  v a r i a b l e   c o r r e l a t e d   to  the  amount  o f  

m i n e r a l   wool  formed  per  u n i t   of  t ime ,   the  c o n s u m p t i o n   of  power  i n  

the   f i b r a t i o n   of  the  m i n e r a l   melt   i n  a   motor   d r i v e n   f i b r a t i o n   a g g r e -  

g a t e   ( 1 3 ) .  

3.  A  method  a c c o r d i n g   to  c l a im   1  or  2,  in  which  t h e r e   is   u s e d  

as  a  f u r t h e r   v a r i a b l e   the  amount  of  m i n e r a l   melt   (12)  g i v e n   o f f   f r o m  

a  m i n e r a l   m e l t i n g   sys tem  and  m e a s u r e d   as  the  d e c r e a s e   of  we igh t   o f  

s a i d   m e l t i n g   sy s t em  ( 1 0 ) .  

4.  A  metod  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

s u r f a c e   we igh t   of  the  formed  m i n e r a l   wool  mat  (39)  is   s t a t e d   by  s a i d  

m i n e r a l   wool  mat  (39)  b e i n g   b r o u g h t   to  pass   over   a  r o l l e r   (41)  or  a  

s h o r t   band,   which  in  t u r n   is  a r r a n g e d  t o  i n f l u e n c e   a  p r e s s u r e   or  l o a d  

s e n s o r   ( 4 2 ) .  

5.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  o n e  

or  more  v a r i a b l e s ,   p r e f e r a b l e   a l l   of  the   v a r i a b l e s   u s e d ,   are  r e c a l c u -  

l a t e d   by  b e i n g   fed  wi th   t h e i r   momentary   v a l u e s   to  a  c o u n t e r   u n i t   ( 2 0 ) ,  

in  which  they   a re   combined  w i th   s t o r e d   up  momenta ry   v a l u e s   from  one  o r  

more  of  the   nex t   p r e c e e d i n g   t ime  p e r i o d s   to  be  e q u a l i z e d   to  i n d i c a t e   a  

mean  v a l u e ,   a p p l i c a b l e   to  the  t ime  p e r i o d   c o n c e r n e d .  

6.  A  method  a c c o r d i n g   to  c l a im  5,  in  which  the  o b t a i n e d   meam 

v a l u e s   of  the  v a r i a b l e s   are   b r o u g h t   t o g e t h e r ,   in  common  to  d e t e r m i n e  

the  speed  of  movement  of  the  c o l l e c t i o n   band  ( 3 3 ) .  

7.  A method  a c c o r d i n g   to  c l a im  5  or  6,  in  which  the  m o m e n t a r y  



v a l u e s   are  b r o u g h t   to  a  s u c c e s s i v e l y   d e c r e a s i n g   e x t e n t   to  i n f l u e n c e  

the  mean  v a l u e   of  the  v a r i a b l e   c o n c e r n e d   and  t h e r e b y   to  i n f l u e n c e   t h e  

c o n t r o l   of  the  speed  of  movement  of  the  c o l l e c t i o n   band  (33)  to   a  

s m a l l e r   e x t e n t ,   the  more  f a r  a w a y   back  in  t i n e   the  s a i d   m o m e n t a r y  

v a l u e s   a r e .  

8.  A  method  a c c o r d i n g   to  c l a im   7,  in  which  a  g iven   m o m e n t a r y  

v a l u e   is  b r o u g h t   to  i n f l u e n c e   the  f o r m a t i o n   of  the  mean  v a l u e   of  t h e  

speed   of  movement  of  the  c o l l e c t i o n   band  (33)  to  an  e x t e n t ,  w h i c h   i s  

in  a  g i v e n   p r o p o r t i o n   to  the  next   p r e c e e d i n g   such  momentary   v a l u e ,  

so  t h a t   the   i n f l u e n c e   from  the  momentary   v a l u e   next   b e f o r e   the  a c t u a l  

c o n t r o l   p e r i o d   w i l l   have  a  g r e a t e r   i n f l u e n c e   t han   the  momentary   v a l u e  

nex t   b e f o r e   i t   in  t ime  and  so  o n .  

9.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  e a c h  

p e r i o d   fo r   s t a t i n g   the  mean  v a l u e   or  v a l u e s ,   r e s p .   of  a n y  o n e   of  t h e  

v a r i a b l e s   has  a  g iven   l e n g t h   or  s a m p l i n g   p e r i o d ,   p r e f e r a b l y   d e t e r m i n e d  

by  a  t i m e r .  

10.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e r e  

a re   two  v a r i a b l e s   ( f o r   i n s t a n c e   the  amount  of  mel t   fed  and  the  momen- 

t a r y   s u r f a c e   w e i g h t   of  the  m i n e r a l   wool  mat  p r o d u c e d ) ,   and  they   a r e  

combined   i n t o   a  f u n c i o n a l   c o m b i n a t i o n   a c c o r d i n g   to  the  f o l l o w i n g   f o r -  

mula,   v i z .   F(p,   q )  =  a  ·  p  +  b  ·  q  +  c ,   in  which  f o r m u l a   p  and  q  a r e  

v a r i a b l e s   and  a,  b,  and  c  a r e   p a r a m e t e r s .  

11.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

speed   of  movement  of  the  c o l l e c t i o n   band  (33)  is  s u p p l e m e n t a r y   c o n t r o l -  

led   by  a  c o n t r o l l e r ,   e . g .   of  P I - t y p e ,   s a i d   c o n t r o l l e r   a c t i n g   on  b a s i s  

of  the  s u r f a c e   we igh t   of  the  m i n e r a l   wool  mat  (39)  such  as  t h i s   i s  

d e t e r m i n e d   by  w e i g h i n g   s a m e .  

12.  A  method  a c c o r d i n g   to  c l a im   11,  in  which  the  s u p p l e m e n t a r y  

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



(33)  t o . s a m e   e x t e n t   as  the  main  c o n t r o l   d e r i v e d   from  the  amount  o f  

p r o d u c t i o n   p r o g n o s t i z e d   by  means  of  the  f u n c t i o n a l   c o m b i n a t i o n .  

13.  A  mehod  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  w h i c h  

such  p r o p e r t i e s   of  the  f low  of  a i r   a n d / o r   gas  are  m e a s u r e d ,   by  w h i c h  

the  m i n e r a l   wool  is  t r a n s f e r e d   to  the  c o l l e c t i o n   band  (33 ) ,   the  s a i d  

p r o p e r t i e s   b e i n g   s i g n i f i c a t i v e   to  the  p r o p e r t i e s   of  the   formed  m i n e -  

r a l   wool  mat  (39)  and  an  e x p r e s s i o n   fo r   t h e s e   p r o p e r t i e s   of  the  f l o w  

of  a i r   a n d / o r   gas  b e i n g   i n t r o d u c e d   in  the  c o u n t e r   u n i t   (20)  as  a t  

l e a s t   one  of  the   s a i d   v a r i a b l e s .  

14.  A  method  a c c o r d i n g   to  c l a im   13,  in  which  the  d i f f e r e n c e   i n  

p r e s s u r e   is  m e a s u r e d ,   c r e a t e d   b e t w e e n   the  in  put   s i d e   and  the  out  p u t  

s i d e   of  the  s a i d   f low  of  a i r   a n d / o r   gas  d u r i n g   i t s   movement  t h r o u g h  

the  formed  m i n e r a l   wool  mat  and  the  c o l l e c t i o n   band  (33)  and  t h i s  

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

as  one  of  the  v a r i a b l e s ,   p r e f e r a v l y   by  the  p r e s s u r e   of  the  f low  o f  

gas  a n d / o r   a i r   b e i n g   kep t   c o n s t a n t   b e f o r e   the  in  l e t   to  the  c o l l e c t i o n  

band  (33)  and  the  d i f f e r e n c e   in  p r e s s u r e   b e i n g   m e a s u r e d   as  the  s u b -  

p r e s s u r e   e x i s t i n g   a f t e r   the   f low  of  gas  a n d / o r   a i r   h a v i n g   p a s s e d  

t h r o u g h   the  m i n e r a l   wool  m a t .  

15.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

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

r e s p . ,   a f t e r   the  f low  of  gas  a n d / o r   a i r   h a v i n g   p a s s e d   t h r o u g h   t h e  

formed  m i n e r a l   wool  mat  (39)  is  i n t r o d u c e d   i n t o   the  f u n c t i o n a l   c o m b i -  

n a t i o n   in  the  form  of  an  e l c t r i c a l   v o l t a g e .  

16.  A  method  a c c o r d i n g   to  any  of  the  abve  c l a i m s ,   in  which   t h e  

d e l i v e r y   of  h e a t   from  the  formed  m i n e r a l   wool  to  the  w a l l s   of  the  c o l -  

l e c t i o n   d e v i c e   (36)  is  m e a s u r e d ,   s a i d   w a l l s   b e i n g   p r o v i d e d   fo r   g u i d i n g  

the  f low  of  gas  a n d / o r   a i r   used   as  a  t r a n s p o r t   medium  at  the  d e p o s i -  



t i o n   of  the  m i n e r a l   wool  on  the  t r a n s p o r t   or  c o l l e c t i o n   band  ( 3 3 )  

and  t h i s   d e l i v e r y   of  hea t   is  fed  in  the  form  of  an  e x p r e s s i o n   to  t h e  

f u n c t i o n a l   c o m b i n a t i o n   as  one  v a r i a b l e   by  the  t e m p e r a t u r e   of  some  p a r t  

of  the  s y s t e m   b e i n g   m e a s u r e d ,   which  is  in  such  a  p o s i t i o n   in  r e l a t i o n  

to  the  p r o d u c e d   m i n e r a l   wool  mat  (39)  t h a t   i t   w i l l   r e c e i v e   h e a t   f r o m  

same  (39)  by  r a d i a t i o n ,   c o n d u c t i o n   a n d / o r   c o n v e c t i o n .  

17.  A  method  a c c o r d i n g   to  c l a i m   16,  in  which  one  or  more  e l e c -  

t r i c a l l y   r e c o r d i n g   t h e r m o m e t e r s   or  one  or  more  t h e r m i s t o r s   are  u s e d  

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

18.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

r a d i a t i o n   of  l i g h t   from  the  m i n e r a l i c   mel t   s u b j e c t   to  t r a n s f o r m a t i o n  

i n t o   f i b r e s   is  m e a s u r e d   and  an  e x p r e s s i o n   f o r   t h i s   l i g h t   r a d i a t i o n   i s  

c r e a t e d   and  i n t r o d u c e d   i n t o   the  f u n c t i o n a l   c o m b i n a t i o n   as  one  of  t h e  

v a r i a b l e s ,   p r e f e r a b l y   u n d e r   use  of  a  p h o t o c e l l ,   s e n s i t i v e   fo r   i n f r a  

red  l i g h t ,   whe reby   i t s   i n d i c a t i o n   is  t r a n s f o r m e d   i n t o   an  e l e c t r i c a l  

v o l t a g e .  

19.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

formed  d i s p e r s i o n   of  m i n e r a l   f i b r e s   in  the  f low  of  gas  a n d / o r   a i r   i s  

i r r a d i a t e d ,   and  the  l i g h t   a b s o r p t i o n   is  d e t e r m i n e d   in  the  form  of  a n  

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

of  the  v a r i a b l e s .  

20.  A  method  a c c o r d i n g   to  c l a im   19,  in  which  a  s o u r c e   of  l i g h t  

is  used   f o r   the  i r r a d i a t i o n   of  the  formed  m i n e r a l   wool  mat,  e m i t t i n g  

a  s h a r p l y   d i r e c t e d   bund le   of  v i s i b l e   a n d / o r   u l t r a - v i o l e t   l i g h t .  

21.  A  method  a c c o r d i n g   to  c l a im   20,  in  which  a  s o u r c e   of  l i g h t  

is  used  fo r   the  i r r a d i a t i o n   of  the  formed  m i n e r a l   wool  mat  (39)  e m i t -  

t i n g   a  l a s e r   b e a m .  

22.  A  method  a c c o r d i n g   to  c l a im   20  or  21,  in  which  p o l a r i z e d  

l i g h t   is  used   f o r   the  i r r a d i a t i o n ,   whereby   the  d i s p e r s i o n   l e v e l   o f  



s a i d   a i g h t   forms  a  p r e f e r a b l y   a c u t e   ang le   w i th   the  d i r e c t i o n   of  t h e  

f low  of  gas  a n d / o r   a i r   i n t r o d u c e d   in  the  d i s p e r s i o n   of  m i n e r a l   woo l  

as  a  t r a n s p o r t   med ium.  

23.  A  method  a c c o r d i n g   to  c l a im   22,  in  which  the  l i g h t   r a d i a -  

t i n g   out  from  the  d i s p e r s i o n   is  d e t e c t e d   in  a  p o l a r i z a t i o n   l e v e l ,  

f o r m i n g   an  a n g l e   w i th   the  d i r e c t i o n   of  e n t e r a n c e   of  s a i d   l i g h t ,   p r e -  

f e r a b l y   so  t h a t   the  d e t e c t i o n   l e v e l   is  in  p a r a l l e l   to  the  l e v e l   o f  

the  f low  of  gas  a n d / o r   a i r .  

24.  A  method  a c c o r d i n g   to  any  of  the  c l a ims   1 9  -   23,  in  w h i c h  

such  l i g h t   is  s u b j e c t e d   to  d e t e c t i o n ,   which  has  been  s p r e d   i n t o   d i f -  

fuse   form  by  the  m i n e r a l   f i b r e s   in  the  d i s p e r s i o n .  

25.  A  method  a c c o r d i n g   to  any  of  the  c l a i m s   1 9  -   24,  in  w h i c h  

a  p l u r a l i t y   of  r ays   of  l i g h t   are  u sed ,   c r o s s i n g   the  d i s p e r s i o n   i n  

d i f f e r e n t   p l a c e s   and  p e r h a p s   a l s o   in  d i f f e r e n t   d i r e c t i o n s .  

26.  A  method  a c c o r d i n g   to  c l a i m   25,  in  which  the  m e a s u r i n g  

r e s u l t s   from  the  d i f f e r e n t   r ays   of  l i g h t   are   e q u a l i z e d   by  a d d i t i o n  

or  mean  v a l u e   c a l c u l a t i o n .  

27.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  w h i c h  

the  power  is  m e a s u r e d ,   consumed  f o r   d r i v i n g   a  b l o w e r   (35)  f o r   p u t -  

t i n g   the  f low  of  gas  a n d / o r   a i r   i n t o   movement,   and  an  e x p r e s s i o n   f o r  

t h i s   power  is  i n t r o d u c e d   i n t o   the  f u n c t i o n a l   c o m b i n a t i o n   as  an  e x -  

p r e s s i o n   f o r   the  amount  of  m i n e r a l   wool  fo rmed   by  the  sy s t em  p e r  

u n i t   of  t i m e .  

28.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  w h i c h  

the  amount  of  h e a t   is  m e a s u r e d ,   g i v e n   of f   from  the  mel t   to  the  f l o w  

of  gas  a n d / o r   a i r   d u r i n g   the  t r a n s f o r m a t i o n   of  the  mel t   i n t o   f i b r e s ,  

and  an  e x p r e s s i o n   fo r   t h i s   amount  of  hea t   is  c r e a t e d   and  i n t r o d u c e d  

i n t o   the  f u n c t i o n a l   c o m b i n a t i o n   as  one  of  the  v a r i a b l e s .  



29.  A  method  a c c o r d i n g   to  c l a im   28,  in  which  the  amount  o f  

h e a t   g iven   o f f   per  u n i t   of  t ime  is  m e a s u r e d   in  the  form  of  the  d i f -  

f e r e n c e   of  t e m p e r a t u r e   be tween   the  flow  of  gas  a n d / o r   a i r   b e f o r e   i t s  

i n t r o d u c t i o n   as  t r a n s p o r t   medium  fo r   the  formed  m i n e r a l   wool,   on  t h e  

one  s i d e ,   and  a f t e r   i t s   s e p a r a t i o n   from  the  m i n e r a l   wool  mat  (39)  on  

the  o t h e r   s i d e ,   gas  a n d / o r   a i r   of  a  p r e d e t e r m i n e d ,   c o n s t a n t   t e m p e r a -  

t u r e   on  the  i n  p u t   s ide   b e i n g   used  as  t r a n s p o r t   medium  fo r   the  m i n e -  

r a l   wool  from  the  s p i n n i n g   a g g r e g a t e   (13)  to  the  c o l l e c t i o n   b a n d  

( 3 3 ) ,   and  the  r i s e   of  t e m p e r a t u r e   b e i n g   d e t e r m i n e d   as  the  d i f f e r e n c e  

b e t w e e n   the  i n p u t   t e m p e r a t u r e   and  the  o u t p u t   t e m p e r a t u r e .  

30.  A  method  a c c o r d i n g   to  c l a im   29,  in  which  the  m e a s u r e m e n t  

of  the  t e m p e r a t u r e   t a k e s   p l a c e   at  a  p o s i t i o n   or  at  p o s i t i o n s ,   r e s p . ,  

where  the  f low  of  gas  a n d / o r   a i r   is  not  s u b j e c t   t o  i n f l u e n c e   by  r a d i -  

a t i o n   h e a t   from  the  t r a n s p o r t   band  a n d / o r   the  m i n e r a l   wool  mat  d e p o -  

s i t e d   t h e r e o n .  

31.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

speed   of  movement  of  the  gas  a n d / o r   a i r   as  a  t r a n s p o r t   medium  fo r   t h e  

m i n e r a l   wool  mat  formed  (39)  is  m e a s u r e d ,   and  the  s t a t e m e n t   t h e r e -  

abou t   is  r e - s h a p e d   i n t o   an  e x p r e s s i o n   to  be  i n t r o d u c e d   i n to   the  f u n c -  

t i o n a l   c o m b i n a t i o n   as  one  of  the  v a r i a b l e s .  

32.  A  method  a c c o r d i n g   to  c l a im  31,  in  which   the  speed  of  m o v e -  

ment  of  the  gas  a n d / o r   a i r   is  m e a s u r e d   by  means  of  a  P i t o t   t ube ,   p e r -  

haps  as  the  d i f f e r e n c e   b e t w e e n  t h e   i n d i c a t i o n   of  the  P i t o t   tube  a n d  

the  i n d i c a t i o n   of  a  s t a b i l i z a t i o n   tube  of  by.me.ans  of  an  a n e m o m e t e r ,  

p r e f e r a b l y   a  h o t - w i r e - a n e m o m e t e r .  

33.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  w h i c h  

the  speed  of  a  motor   fo r   d r i v i n g   the  gas  a n d / o r   a i r   formed  t r a n s p o r t  

medium  fo r   the  m i n e r a l   wool  mat  formed  is  c o n t r o l l e d   in  o r d e r   o f  



g e t t i n g   a  c o n s t a n t   f low  of  s a i d   medium,  and  the  r o t a t i o n a l   speed   o f  

s a i d   d r i v i n g   motor   is  r ead   in  the  form  of  an  e x p r e s s i o n ,   which   may 

have  the  form  of  an  e l e c t r i c a l   v o l t a g e   to  be  i n t r o d u c e d   i n t o   the  f u n c -  

t i o n a l   c o m b i n a t i o n   as  one  of  the  v a r i a b l e s .  

34.  A  method  a c c o r d i n g   to  c l a i m   33,  in  which  a  t a c h o m e t e r   g e n e -  

r a t o r   of  the  type  is  u s e d ,   which   c r e a t e s   a  v o l t a g e   p r o p o r t i o n a l   t o  

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

35.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which   t h e  

q u a n t i t y   of  the  mel t   (12)  c o l l e c t e d   from  the  m e l t i n g   owen  and  i n t r o -  

duced  i n t o   the  s p i n n i n g   a g g r e g a t e   (13)  per   u n i t   of  t ime  is  m e a s u r e d ,  

and  an  e x p r e s s i o n   fo r   t h i s   q u a n t i t y   is  c r e a t e d   and  i n t r o d u c e d   i n t o  

the  f u n c t i o n a l   c o m b i n a t i o n   as  a  v a r i a b l e .  

36.  A  method  a c c o r d i n g   to  c l a im   35,  in  which  the  t h i c k n e s s   o f  

the  ray  (12)  of  mel t   from  the  m e l t i n g   owen  (10)  to  the  s p i n n i n g   a g g r e -  

g a t e   ( 1 3 )  i s   measu red   in  o p t i c a l   way  a t ,   at  l e a s t   two  l o c a t i o n s   a f t e r  

each  o t h e r   in  a  g iven   d i s t a n c e   from  each  o t h e r ,   and  the  amount  of  m e l t  

t r a n s f e r r e d   to  the  s p i n n i n g   a g g r e g a t e   (13)  is  c a l c u l a t e d   on  b a s i s   o f  

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

m e a s u r e m e n t   l o c a t i o n s .  

37.  A  method  a c c o r d i n g   to  c l a i m   35  or  36,  in  which   p e a r l s  

formed  a t - t h e   s p i n n i n g   p r o c e d u r e   are   s e p a r a t e d   and  the  amount  of  s u c h  

p e a r l s   formed  per  u n i t   of  t ime  is  m e a s u r e d   a n d .  s u b t r a c t e d   from  the  o b -  

t a i n e d   r e s u l t   of  the  m e a s u r e m e n t   of  the  m e l t ,   t r a n s f e r r e d   from  t h e  

m e l t i n g   owen  (10)  to  the  s p i n n i n g   a g g r e g a t e   (13 ) . .  

38.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which   o n e  

or  more  p a r t s   of  the  s p i n n i n g   a g g r e g a t e   (13)  are  c o o l e d ,   p r e f e r a b l y   b y  

means  of  a  flow  of  c o o l i n g   w a t e r ,   and  the  amount  of  h e a t   t r a n s f e r r e d  

to  s a i d   c o o l i n g   medium  is  m e a s u r e d   in  the  form  of  the  p r o d u c t   of  t h e  



flow  of  hea t   r e c e i v i n g   mediun  per  u n i t   of  t ime  and  i t s   r i s e   of  t e m p e -  

r a t u r e ,   and  an  e x p r e s s i o n   t h e r e f o r e   is  formed  to  be  i n t r o d u c e d   i n t o  

the  f u n c t i o n a l   c o m b i n a t i o n   as  one  of  the  v a r i a b l e s .  

39.  A  method  a c c o r d i n g   to  anh  of  the  above  c l a i m s ,   in  which  t h e  

d i s p e r s i o n   of  m i n e r a l   wool  in  the  flow  of  gas  a n d / o r   a i r   is  s u n j e c t e d  

to  a  s t r o n g   sound  wave,  p r e f e r a b l y   of  c o n c e n t r a t e d   sound  f r e q u e n c y ,  

d i f f e r e n t   from  the  sound  f r e q u e n c i e s   of  o t h e r   sound  e x i s t i n g   in  t h e  

l o c a l i t y   w i t h i n   which  the  l r p d u c t i o n   of  the  m i n e r a l   wool  t a k e s   p l a c e ,  

and  the  d e c r e a s e   of  power  of  t h i s   sound  wave  is  m e a s u r e d   d u r i n g   i t s  

p a s s a g e   t h r o u g h   the  s i s p e r s i o n ,   and  an  e x p r e s s i o n   t h e r e f o r e   is  c r e -  

a t e d   and  i n t r o d u c e d   i n t o   the  f u n c t i o n a l   c o m b i n a t i o n   as  a  v a r i a b l e .  

40.  A  method  a c c o r d i n g   to  any  of  the  abve  c l a i m s ,   in  which  t h e  

p e r c u s s i o n   ene rgy   or  the  i n t e r t i a   of  the  p e a r l s   is  m e a s u r e d ,   which  a r e  

formed  d u r i n g   the  s p i n n i n g   of  the  m i n e r a l   wool,   b e f o r e   t h i s   m i n e r a l  

wool  has  been  t r a n s f o r m e d   to  the  c o l l e c t i o n   band  ( 3 3 ) ,   and  an  e x p r e s -  

s ion   for   t h i s   p e r c u s s i o n   ene rgy   or  i n e r t i a   is  i n t r o d u c e d   i n to   t h e  

f u n c t i o n a l   c o m b i n a t i o n   as  a  v a r i a b l e .  

41.  A  method  a c c o r d i n g   to  any  of  the  above  c l a i m s ,   in  which  t h e  

formed  m i n e r a l   wool  mat  (39)  is  gu ided   over   a  c o n v e y o r   (40)  f o l l o w i n g  

a f t e r   the  c o l l e c t i o n   band  (33 ) ,   p r e f e r a b l y   a  band  c o n v e y o r ,   and  a  

m e a s u r e m e n t   is  made  of  the  t r a n s p a r e n c y   of  the  m i n e r a l   wool  mat,  e . g .  

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

m a g n i t u d e   a c r o s s   the  mat  (39)  a l o n g   w i th   the  c o n v e y o r   band  (40 ) ,   t h e  

f low  of  a i t   t h r o u g h   the  mat  (39)  a l o n g   w i t h  t h e   c o n v e y o r   vand  (40)  d u e  

t h e r e t o   be ing   m e a s u r e d .  

42.  A  method  a c c o d d i n g   to  c l a im  41,  in  which  the  d i s t r i b u t i o n  

of  m i n e r a l   wool  a c r o s s   the  d i r e c t i o n   of  movement  of  the  c o l l e c t i o n  

band  and  the  s u b s e q u e n t   c o n v e y o r   is  d e t e r m i n e s ,   and  the  r e s u l t   of  t h i s  



d e t e r m i n a t i o n   is  fed  back  to  an  e a r l i e r   l o c a t i o n   in  the  c o l l e c t i o n  

band  f o r   e q u a l i z a t i o n   of  the  d i s t r i b u t i o n   of  m i n e r a l   wool  in  c r o s s -  

ward  d i r e c t i o n ,   so  t h a t   t h i s   w i l l   be  as  even  as  p o s s i b l e .  
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