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54)  Production  of  insulated  electrical  conductors. 
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(§5  In  providing  a  dried  insulation  layer  (46)  upon  conductor 
(  1  2)  ,  a  covering  fluid  layer  (46)  is  initially  provided  by  a  process 
and  apparatus  in  which  the  layer  is  formed  from  composite  ma- 
terial  (24)  comprising  magnetically  permeable  particles  homo- 
geneously  mixed  with  a  fluid  carrier.  The  fluid  layer  is  formed 
by  passing  the  conductor  through  a  reservoir  of  the  material 
and  then  vertically  through  a  die  (26,  64).  The  reservoir  of  fluid 
applies  pressure  atthe  die  orifice  and  this  pressure  is  adjustable 
to  vary  the  rate  at  which  the  material  passes  through  the  orifice 
and  thus  varies  the  diameter.  This  pressure  is  controllable  by 
adjusting  the  height  of  the  reservoir  above  a  die  orifice  or  by  ad- 
justing  gas  pressure  acting  downwardly  upon  the  material.  The 
diameter  of  the  layer  is  advantageously  measured  after  it  is 
dried  and  variation  in  measured  diameter  from  that  desired 
effects  a  change  in  pressure  to  alter  the  diameter  towards  that 
desired.  The  diameter  of  the  layer  may,  however,  be  measured 
with  the  layer  in  fluid  form. 
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ACTORUM  AG 

  In  providing  a  dried  insulation  layer  (46)  upon  conductor 
(12),  a  covering fluid  layer  (46)  is  initially  provided  by  a  process 
and  apparatus in  which the  layer is  formed from  composite  ma- 
terial (24)  comprising  magnetically  permeable  particles  homo- 
geneously  mixed  with  a  fluid  carrier.  The  fluid  layer is  formed 
by  passing  the  conductor  through  a  reservoir  of  the  material 
and  then  vertically  through  a  die  (26,  64).  The  reservoir  of  fluid 
applies  pressure atthe  die  orifice  and  this  pressure  is  adjustable 
to  vary the  rate  at which the  material  passes through the  orifice 
and  thus  varies  the  diameter.  This  pressure  is  controllable  by 
adjusting the  height of the  reservoir  above  a  die  orifice  or by ad- 
justing  gas  pressure acting  downwardly  upon the  material.  The 
diameter  of  the  layer  is  advantageously  measured  after  it  is 
dried  and  variation  in  measured  diameter  from  that  desired 
effects  a  change  in  pressure  to  alter  the  diameter towards  that 
desired.  The  diameter  of  the  layer  may,  however,  be  measured 
with  the  layer  in  fluid  form. 



This  i n v e n t i o n   r e l a t e s   to  the  p roduc t ion   of  i n s u l a t e d  

e l e c t r i c a l   conductors   and  is  p a r t i c u l a r l y   concerned  with  methods  and 

a p p a r a t u s   for  forming  i n s u l a t e d   t e l e c o m m u n i c a t i o n s   c o n d u c t o r s .  

Te lecommunica t ions   cable  comprises  a  core  of  i n s u l a t e d  

e l e c t r i c a l   conduc tors   a r ranged   in  t w i s t e d   p a i r s .   D i s c r e t e   loading   i s  

a p p l i e d   at  spaced  i n t e r v a l s   to  voice  t r a n s m i s s i o n   cable  to  i n c r e a s e   t h e  

i n d u c t a n c e   and  decrease   the  a t t e n u a t i o n   of  a  pa i r   of  conduc to r s   over  a 

band  of  f r e q u e n c i e s .   Loading  is  provided  to  decrease   a t t e n u a t i o n   in  t h e  

voice  f requency  range,  i . e .   up  to  about  5  kHz  and  is  also  useful   t o  

d e c r e a s e   a t t e n u a t i o n   in  the  lower  c a r r i e r   f requency  r a n g e s .  

An  a l t e r n a t i v e   load ing   which  has  been  sugges ted   is  in  t h e  

form  of  a  cont inuous   l ayer   su r round ing   each  conduc to r .   This  l a y e r ,   which  

wi l l   be  r e f e r r e d   to  in  th i s   s p e c i f i c a t i o n   as  " con t inuous   loaded  l a y e r " ,   i s  

composed  of  p a r t i c l e s   of  m a g n e t i c a l l y   permeable  ma te r i a l   d i s p e r s e d   in  a 

d i e l e c t r i c   m a t e r i a l ,   the  p a r t i c l e s   s e p a r a t e d   from  each  o ther   to  render   t h e  

l a y e r   s u b s t a n t i a l l y   nonconduc t ive .   Surrounding  th i s   l ayer   is  a n o t h e r  

l a y e r   formed  from  d i e l e c t r i c   ma te r i a l   and  devoid  of  m a g n e t i c a l l y   p e r m e a b l e  

p a r t i c l e s .   This  form  of  i n s u l a t e d   conductor   has  been  d e s c r i b e d   in  U .S .  

p a t e n t   No.  4 ,079 ,192 ,   in  the  name  of  B.  Jo s se ,   dated  March  14,  1978  and  

e n t i t l e d   "Conductor  For  Reducing  Leakage  at  High  F r e q u e n c i e s " ,   and  a lso  i n  

B r i t i s h   Pa ten t   313,895  and  German  O f f e n l e g u n g s s c h r i f t s   2 ,050 ,913   and  

2 , 4 6 1 , 6 1 1 .  

Problems  are  a s s o c i a t e d   with  the  manufac ture   of  c o n d u c t o r  

having  a  cont inuous   loaded  l a y e r .   At  l e a s t   some  of  these  problems  r e l a t e  

to  the  f ac t   tha t   the  layer   is  a p p l i e d   as  a  mixture  of  f l u id   d i e l e c t r i c  

c a r r i e r   ma te r i a l   and  p a r t i c l e s .   To  mainta in   homogeneity  of  the  mix,  t h e  



c a r r i e r   ma te r i a l   is  of  e s s e n t i a l l y   lower  v i s c o s i t y   than  d i e l e c t r i c  

m a t e r i a l   for  conven t iona l   i n s u l a t e d   l a y e r s .   More  v iscous   m a t e r i a l s   r e s u l t  

in  r e s i s t a n c e   to  d i s p e r s i o n   of  the  p a r t i c l e s   during  mixing.  As  t h e  

compos i t e   ma te r i a l   has  a  lower  v i s c o s i t y ,   i t   has  been  found  t ha t   i t   c a n n o t  

be  a p p l i e d   by  conven t iona l   e x t r u s i o n   methods  for  the  forming  of  d i e l e c t r i c  

l a y e r s   upon  e l e c t r i c a l   conduc to r s   as  the  low  v iscous   m a t e r i a l   flows  a round  

i t s   conduc to r   under  g r a v i t y .   Thus  in  the  completed  layer   a f t e r   h a r d e n i n g ,  

e c c e n t r i c i t y   of  the  l aye r   is  found  to  have  occur red .   This  e c c e n t r i c i t y  

l e ads   to  n o n - u n i f o r m i t y   in  e l e c t r i c a l   c h a r a c t e r i s t i c s   of  the  i n s u l a t e d  

c o n d u c t o r   and  u n c o n t r o l l a b l e   v a r i a t i o n s   in  mutual  c a p a c i t a n c e   between  t h e  

c o n d u c t o r s   in  the  completed  c a b l e .  

F u r t h e r   problems  occur  during  the  a p p l i c a t i o n   of  t h e  

compos i t e   ma te r i a l   as  a  cove r ing   l ayer   upon  the  conductor   as  a  f i r s t   s t a g e  

in  forming  the  con t inuous   loaded  l a y e r .   The  m a g n e t i c a l l y   p e r m e a b l e  

p a r t i c l e s   tend  to  be  a b r a s i v e   because  they  are  formed  from  m a t e r i a l s   such 

as  f e r r i t e .   If  a  die  is  used  for  ex t rud ing   the  composite   m a t e r i a l   as  t h e  

c o v e r i n g   layer   onto  the  c o n d u c t o r ,   then  the  ab ra s ive   p a r t i c l e s   p a s s i n g  

th rough   the  die  g r a d u a l l y   wear  away  the  mate r ia l   forming  the  o r i f i c e   so 

t h a t   the  o r i f i c e   becomes  e n l a r g e d .   Hence,   there  is  a  tendency  for  t h e  

c o n t i n u o u s   loaded  layer   to  become  g r a d u a l l y   l a r g e r   in  d iamete r   d u r i n g  

commercial   p roduc t ion .   This  p r e s e n t s   p r a c t i c a l   problems  in  t h a t   t h e  

t h i c k n e s s   of  the  layer   will   a f f e c t   the  e l e c t r i c a l   c h a r a c t e r i s t i c s   and 

pe r fo rmance   of  the  conductor   along  the  length  of  the  c a b l e .  

The  p r e sen t   i n v e n t i o n   provides   a  method  and  a p p a r a t u s   f o r  

forming  a  cover ing  layer   of  the  composite  mater ia l   upon  a  conduc to r   which 

has  a  s u b s t a n t i a l l y   c o n s t a n t   d iamete r   along  the  conductor   length   so  as  t o  

produce  a  cont inuous   loaded  l aye r   which  is  also  of  c o n s t a n t   d i a m e t e r .  



Accord ing ly ,   the  p r e s e n t   i nven t ion   provides  a  method  o f  

forming  a  cover ing  layer   of  s u b s t a n t i a l l y   cons t an t   d iameter   upon  an  

e l e c t r i c a l   conduc to r ,   the  layer   formed  from  composite  mate r ia l   c o m p r i s i n g  

m a g n e t i c a l l y   permeable  p a r t i c l e s   homogeneously  mixed  with  a  f l u i d   c a r r i e r ,  

the  method  c o m p r i s i n g : -  

pass ing   the  conduc tor   through  a  r e s e r v o i r   of  the  c o m p o s i t e  

ma te r i a l   in  f l u i d   form  and  v e r t i c a l l y   through  a  die  o r i f i c e  

with  the  composite  m a t e r i a l   applying  a  p r e s su re   at  the  d i e  

o r i f i c e   to  draw  the  m a t e r i a l   through  the  o r i f i c e   and  form 

the  covering  l ayer   in  f l u i d   form  upon  the  c o n d u c t o r ;  

measuring  the  d iamete r   of  the  layer   as  i t   moves  away  f rom 

the  die  o r i f i c e ;   and  

upon  the  d iameter   vary ing   from  tha t   d e s i r ed ,   a d j u s t i n g  

p r e s s u r e   of  the  composi te   ma te r i a l   at  the  o r i f i c e   to  a l t e r  

the  rate   of  passage  of  the  ma te r i a l   through  the  o r i f i c e   and 

change  the  d iameter   towards  tha t   d e s i r e d .  

In  one  p r e f e r r e d   form,  the  method  according  to  the  i n v e n t i o n  

o p e r a t e s   on  the  p r i n c i p l e   tha t   the  p o s i t i o n   of  the  upper  su r face   of  t h e  

f l u i d   r e s e r v o i r   above  the  die  a p e r t u r e   d i c t a t e s   the  p re s su re   of  the  f l u i d  

at  the  die  a p e r t u r e   and  hence  the  flow  ra te   of  the  f l u id   through  t h e  

a p e r t u r e   as  the  conductor   moves  along  i ts   f eedpa th .   For  a  given  d i e  

a p e r t u r e   s i ze ,   th is   flow  rate  thus  i n f l u e n c e s   the  f inal   t h i c k n e s s   o r  

d i ame te r   of  the  composite  mate r ia l   su r round ing   the  conductor   and  hence  o f  

the  con t inuous   loaded  layer   when  the  drying  procedure  has  been  c o m p l e t e d .  

It   fo l lows  tha t   if  the  die  a p e r t u r e   i n c r e a s e s   s l i g h t l y   in  d iameter   b e c a u s e  

of  wear  as  the  conductor   is  passed  t h e r e t h r o u g h ,   then  the  he igh t   of  t h e  

r e s e r v o i r   is  ad jus t ed   downwardly  so  as  to  decrease   the  p re s su re   upon  t h e  



die  a p e r t u r e   by  an  a p p r o p r i a t e   amount  whereby  the  d iameter   of  the  m a t e r i a l  

p a s s i n g   through  the  die  remains  c o n s t a n t .   In  a d d i t i o n ,   if  the  d i a m e t e r  

tends   to  reduce  for  any  reason,   e .g .   because  of  i n c r e a s e   in  v i s c o s i t y   o f  

the  f l u i d   ma te r i a l   caused  perhaps  by  t empera tu re   change,  then  the  h e i g h t  

of  the  f l u i d   r e s e r v o i r   is  i n c r e a s e d   by  the  a p p r o p r i a t e   amount  to  m a i n t a i n  

the  d i ame te r   c o n s t a n t .  

In  another   p r e f e r r e d   form,  the  p r e s su re   of  the  die  a p e r t u r e  

is  a d j u s t e d   by  s u b j e c t i n g   the  f l u i d   composite   mate r ia l   in  the  r e s e r v o i r   t o  

a d j u s t a b l e   gas  p r e s s u r e .  

The  i nven t ion   a lso  i nc ludes   an  appa ra tus   for  forming  a 

c o v e r i n g   layer   of  s u b s t a n t i a l l y   c o n s t a n t   d iameter   upon  an  e l e c t r i c a l  

c o n d u c t o r ,   the  layer   formed  from  composi te   ma te r i a l   c o m p r i s i n g  

m a g n e t i c a l l y   permeable  p a r t i c l e s   homogeneously  mixed  with  a  f l u i d   c a r r i e r ,  

the  a p p a r a t u s   compris ing  a  c o n t a i n e r   for  holding  a  r e s e r v o i r   of  the  f l u i d  

compos i t e   m a t e r i a l ,   a  die  means  p r o v i d i n g   an  o u t l e t   from  the  c o n t a i n e r   t o  

form  the  f l u i d   cover ing  layer   upon  the  conductor   moving  out  from  t h e  

c o n t a i n e r   in  a  v e r t i c a l   d i r e c t i o n   along  a  f eedpa th ,   measur ing  means  f o r  

measu r ing   the  d iameter   of  the  cover ing   layer   downstream  from  the  d i e  

means,  means  to  ensure  the  r e s e r v o i r   of  ma te r i a l   app l i e s   a  p r e s s u r e   at  t h e  

die  o r i f i c e ,   and  control   means  ope rab le   upon  the  measuring  means  m e a s u r i n g  

a  d i a m e t e r   which  is  at  va r i ance   with  tha t   d e s i r e d ,   to  a d j u s t   the  p r e s s u r e  

of  the  m a t e r i a l   at  the  die  o r i f i c e   the reby   to  a l t e r   the  ra te   of  passage  o f  

the  m a t e r i a l   through  the  o r i f i c e   and  change  the  d iameter   towards  t h a t  

d e s i r e d .  

Embodiments  of  the  i n v e n t i o n   will  now  be  de sc r i bed   by  way  o f  

example  with  r e f e rence   to  the  accompanying  drawings  in  w h i c h : -  

Figure  1  is  a  c r o s s - s e c t i o n a l   view  through  a 

t e l e c o m m u n i c a t i o n s   c o n d u c t o r ;  



Figure   2  r e l a t e s   to  a  f i r s t   embodiment  and  is  a  d i a g r a m m a t i c  

s ide   e l e v a t i o n a l   view,  pa r t l y   in  c r o s s - s e c t i o n ,   of  an  appa ra tu s   f o r  

p r o v i d i n g   a  cover ing   f l u id   layer   to  form  an  inner   i n s u l a t i n g   l ayer   upon 

the  conduc to r   shown  in  Figure  1;  and 

Figure  3  is  a  view  s i m i l a r   to  Figure   2  of  a  second  

embod imen t .  

As  shown  in  F igure   1,  an  i n s u l a t e d   t e l e c o m m u n i c a t i o n s  

conduc to r   10  comprises   a  conductor   12  sur rounded  by  two  i n s u l a t i n g   l a y e r s  

14  and  16.  The  outer   layer   16  is  a  conven t iona l   i n s u l a t i n g   layer   in  t h a t  

i t   is  formed  from  a  s ing le   m a t e r i a l ,   e .g .   p o l y e t h y l e n e .   The  inner   laye* 

14  is  a  composite  l ayer   of  a  c a r r i e r   ma te r i a l   homogeneously  mixed  w i t h  

m a g n e t i c a l l y   permeable  p a r t i c l e s   which  in  th i s   case  are  f e r r i t e   p a r t i c l e s .  

The  c a r r i e r   may  be  of  any  s u i t a b l e   i n s u l a t i n g   mate r ia l   which  may  be  mixed 

homogeneously  with  the  f e r r i t e   p a r t i c l e s   and  which  may  be  app l i ed   by 

commercial  t e c h n i q u e s .   In  th i s   case,   the  c a r r i e r   ma te r i a l   is  formed  from 

a  c r o s s - l i n k a b l e   emulsion  having  45%  s o l i d s   c o n t e n t ,   the  emulsion  h a v i n g  

been  dr ied   to  c r o s s - l i n k   i t   a f t e r   a p p l i c a t i o n .   One  s u i t a b l e   emulsion  i s  

an  a c r y l i c   emulsion  made  by  Rhoplex  sold  under  t h e i r   t rade   No.  NE1612. 

Apparatus   accord ing   to  a  f i r s t   embodiment  for  p rov id ing   t h e  

layer   14  upon  the  conductor   is  shown  in  Figure   2.  The  appa ra tu s   20 

compr ises   a  c o n t a i n e r   22  which  holds  a  r e s e r v o i r   of  the  c o m p o s i t e  

homogeneous  m a t e r i a l   24  in  a  f l u i d   c o n d i t i o n .   The  v i s c o s i t y   of  t h e  

composi te   ma te r i a l   is  ex t remely   low  compared  to  the  v i s c o s i t i e s   o f  

c o n v e n t i o n a l   i n s u l a t i n g   m a t e r i a l s   which  are  fed  onto  a  conductor   by 

e x t r u s i o n   t e c h n i q u e s .   In  th i s   p a r t i c u l a r   case,  the  composite   ma te r i a l   has 

a  v i s c o s i t y   of  up  to  5,000  c e n t i p o i s e .   At  the  bottom  of  the  c o n t a i n e r   i s  

p rov ided   a  die  26  which  is  secured  to  a  base  28  of  the  c o n t a i n e r   and  has  a 



die  o r i f i c e   30  which  is  of  a  d iameter   for  p rovid ing   the  r e q u i r e d   t h i c k n e s s  

of  the  composite  cover ing   f l u i d   layer   upon  the  conductor   and  which,  in  i t s  

d r i ed   form,  will  p rovide   the  l ayer   14  in  i ts   des i red   t h i c k n e s s .   The  d i e  

may  have  a  diamond  die  i n s e r t   (not  shown)  or  have  a  ceramic  m a t e r i a l   f o r  

forming  the  die  o r i f i c e .   This  ceramic  mater ia l   may  be  t ha t   sold  under  t he  

t r a d e   name  "Henium",  as  sold  by  the  Heny  Die  C o r p o r a t i o n .   A  main  s t o r a g e  

r e s e r v o i r   32  is  p rovided   for  adding  the  composite  mate r ia l   24  to  t h e  

c o n t a i n e r   22  through  an  i n l e t   pipe  34  and  the  flow  ra te   is  a d j u s t a b l e  

through  a  supply  valve  36.  For  removing  composite  ma te r i a l   from  t h e  

c o n t a i n e r   22,  an  o u t l e t   pipe  38  is  provided  t o g e t h e r   with  an  o u t l e t   v a l v e  

40  for  c o n t r o l l i n g   the  ra te   of  d i s p e n s i n g   the  mate r ia l   24.  The  v a l v e  

means  36  and  40  form  par t   of  a  means  to  ensure  the  r e s e r v o i r   a p p l i e s  

p r e s s u r e   at  the  die  o r i f i c e   and  to  cont ro l   the  he ight   of  the  m a t e r i a l .  

Means  is  p rovided  for  measuring  the  d iameter   of  a  c o v e r i n g  

f l u i d   layer   of  composi te   ma te r i a l   provided  upon  the  conductor   by  p a s s a g e  

through  the  o r i f i c e   30.  This  means  comprises  a  l a s e r   micrometer   42  which 

is  of  conven t iona l   c o n s t r u c t i o n   for  measuring  t h i c k n e s s e s   of  m a t e r i a l s .  

Control   means  is  provided  and  is  o p e r a b l e ,   upon  t h e  

measuring  means  measuring  the  d iameter   of  a  cover ing  f l u i d   l aye r   o f  

composite   ma te r i a l   which  is  at  va r i ance   with  tha t   des i red   upon  t h e  

c o n d u c t o r ,   to  con t ro l   the  degree  of  opening  of  the  valves  36  and  40.  As 

shown  by  Figure  2,  the  control   means  to  a d j u s t   the  he ight   of  the  q u a n t i t y  

of  f l u id   composite   ma te r i a l   comprises   an  ana lyz ing   means  in  the  form  of  a 

m i c r o p r o c e s s o r   44  which  compares  s igna l s   received  from  the  l a s e r  

micrometer   42  with  a  datum  signal   co r r e spond ing   to  the  des i r ed   d iameter   o f  

the  layer   46  of  composite  ma te r i a l   as  i t   moves  away  from  the  die  o r i f i c e  

30.  If  there   is  a  d i f f e r e n c e   between  the  rece ived   and  datum  s i g n a l s ,   t hen  



the  m i c r o p r o c e s s o r   sends  a  s ignal   to  m u l t i p l e x e r   switch  48.  The 

m u l t i p l e x e r   switch  then  sends  s i g n a l s   a p p r o p r i a t e l y   to  p r o p o r t i o n a l  

d e r i v a t i v e   c o n t r o l l e r s   50  and  52  of  the  control   means  to  a l t e r   the  deg ree  

of  opening  of  the  valves   36  and  4 0 .  

During  o p e r a t i o n   of  the  a p p a r a t u s ,   the  conduc tor   12  is  f e d  

v e r t i c a l l y   downwards  through  the  f l u id   24  and  out  through  the  o r i f i c e   30 

c a r r y i n g   with  it   the  l ayer   46  of  the  f l u id   composite  m a t e r i a l .   The  h e i g h t  

of  the  sur face   of  the  composite   ma te r i a l   24  in  the  c o n t a i n e r   22  above  t h e  

a p e r t u r e   decides  the  p r e s s u r e   in  the  mate r ia l   at  the  bottom  of  t h e  

c o n t a i n e r   and  hence  at  the  die  o r i f i c e   30.  This  p r e s s u r e   is  one  of  t h e  

p a r a m e t e r s   which  dec ides   the  ra te   of  flow  of  the  composi te   m a t e r i a l  

th rough  the  die  o r i f i c e .   Thus,  if  the  height   of  the  composi te   mate r ia l   i s  

changed,   the  p r e s su re   around  the  die  o r i f i c e   also  changes  and  the  f low 

r a t e   through  the  o r i f i c e   and  thus  the  t h i cknes s   of  the  l aye r   46  i s  

a l t e r e d .   In  th is   embodiment,  the  height   of  the  r e s e r v o i r   of  ma te r ia l   24 

is  main ta ined   by  a  f lowthrough  of  the  composite  ma te r i a l   in  t h a t   t h e  

va lves   36  and  40  are  both  open  and  the  rate  of  flow  through  the  i n l e t   34 

ba l ances   the  o u t l e t   flow  through  the  o u t l e t   38  t o g e t h e r   with  the  f low 

through  the  a p e r t u r e   30.  As  the  coated  conductor   passes   downwardly  from 

the  c o n t a i n e r   it   moves  v e r t i c a l l y   into  a  drying  oven  51  in  which  t h e  

composi te   mater ia l   is  dried  and  cured  to  form  the  con t inuous   l ayer   14  a s  

shown  in  Figure  1.  

The  ou t s ide   d iameter   of  the  layer   46  i s s u i n g   from  t h e  

a p e r t u r e   30  is  c o n t i n u o u s l y   measured  by  the  l a se r   micrometer   which  sends  

s i g n a l s   to  the  m i c r o p r o c e s s o r   44  which  compares  these  s i g n a l s   with  t h e  

datum  signal   as  d i s cus sed   above.  If ,   for  any  reason,   the  t h i c k n e s s   of  t h e  

l a y e r   46  va r i e s   from  tha t   d e s i r e d ,   then  the  signal  produced  by  t h e  



micromete r   d i f f e r s   from  the  datum  s ignal   at  the  m i c r o p r o c e s s o r   44  and  t h i s  

r e s u l t s   in  a  con t ro l   s ignal   being  sent  to  the  m u l t i p l e x e r   switch  68  f o r  

con t ro l   of  the  he igh t   of  the  r e s e r v o i r   of  composi te   ma te r i a l   24  in  t h e  

c o n t a i n e r .   Dependent  upon  the  value  of  the  s ignal   r ece ived   by  t h e  

m u l t i p l e x e r ,   an  analog  s ignal   is  sent  to  the  a p p r o p r i a t e   p r o p o r t i o n a l  

c o n t r o l l e r   50  or  52  which  then  i s sues   a  cont ro l   s ignal   for  opening  o r  

c l o s i n g   a  valve  36  or  40  as  the  case  may  be.  Opera t ion   of  e i t h e r   or  bo th  

va lves   a d j u s t s   the  flow  ra te   in to   and  out  of  the  c o n t a i n e r   22  un t i l   t h e  

upper  su r face   of  the  r e s e r v o i r   has  been  a d j u s t e d   in  level  to  provide  t h e  

a p p r o p r i a t e   p r e s s u r e   around  the  die  o r i f i c e   and  a l t e r   the  t h i c k n e s s   of  t h e  

l a y e r   46  to  give  the  d iameter   which  is  d e s i r e d .   A  p o s s i b i l i t y   for  t h e  

change  in  d iamete r   occurs  during  use  of  the  a p p a r a t u s   when  l a r g e  

q u a n t i t i e s   of  conduc to r   have  passed  through  the  c o n t a i n e r .   In  th i s   c a s e ,  

i t   may  be  found  t h a t   even  with  a  diamond  or  ceramic  die  o r i f i c e   m a t e r i a l ,  

t h a t   wear  occurs  and  en la rgement   of  the  o r i f i c e   takes   p lace .   F o r t u n a t e l y ,  

whi le   th is   wear  is  such  tha t   a  s u b s t a n t i a l l y   c i r c u l a r   o r i f i c e   i s  

m a i n t a i n e d ,   the  r e s u l t   is  tha t   with  a  c o n s t a n t   he igh t   of  the  r e s e r v o i r   o f  

composi te   m a t e r i a l   in  the  c o n t a i n e r   22,  the  en l a rged   die  o r i f i c e   must  

p rov ide   a  l a r g e r   d iameter   composite  ma te r i a l   l aye r   46.  Such  a  c o n d i t i o n  

would  r e s u l t   in  a  slowly  i n c r e a s i n g   d iameter   along  a  s u b s t a n t i a l   length  o f  

conduc to r   and  th i s   would  have  an  u n d e s i r a b l e   e f f e c t   upon  the  e l e c t r i c a l  

c h a r a c t e r i s t i c s   of  the  f inal   i n s u l a t e d   conduc to r .   To  ensure  tha t   t h e  

d i ame te r   of  the  m a t e r i a l   la id   onto  the  conduc tor   is  m a i n t a i n e d  

s u b s t a n t i a l l y   c o n s t a n t ,   then  as  wear  does  occur  to  the  die,   i t   will  be 

neces sa ry   to  reduce  the  height   of  the  r e s e r v o i r   to  lower  the  p r e s su re   o f  

the  f l u i d   around  the  die  o r i f i c e .   Any  i n c r e a s e   in  d iameter   which  may  be 

caused  by  wear  upon  the  die  o r i f i c e   ma te r i a l   is  immedia te ly   measured  by 



the  l a s e r   micrometer .   A  r e s u l t a n t   signal  sent  by  the  a p p r o p r i a t e  

c o n t r o l l e r   50  or  52  opens  or  c loses   the  valves  36  or  40  in  the  d e s i r e d  

manner  to  lower  the  level   of  the  composite  ma te r i a l   24  to  lower  the  r a t e  

of  flow  of  the  ma te r i a l   through  the  o r i f i c e   and  reduce  the  d iameter   t o  

t h a t   r e q u i r e d .  

Hence,  as  shown  by  the  above  embodiment,  while  a  c o m p o s i t e  

loaded   layer   of  m a t e r i a l   app l i ed   to  a  conductor   may  c o n t a i n   a b r a s i v e  

p a r t i c l e s   such  as  f e r r i t e   which  a f f e c t s   widening  of  die  openings  d u r i n g  

m a n u f a c t u r e ,   i t   is  p o s s i b l e   for  there   to  be  cont ro l   in  the  f inal   t h i c k n e s s  

and  d iamete r   of  the  l aye r   which  is  app l i ed   to  the  c o n d u c t o r .  

In  a  m o d i f i c a t i o n   of  the  ope ra t ion   of  the  a p p a r a t u s  

d e s c r i b e d   above,  i t   may  be  found  tha t   the  exhaust   valve  40  may  be 

m a i n t a i n e d   c losed  and  the  height   of  the  mate r ia l   24  can  be  held  in  t h e  

d e s i r e d   p o s i t i o n   merely  by  o p e r a t i o n   of  the  valve  36  by  cont ro l   s i g n a l s  

fed  to  the  p r o p o r t i o n a l   c o n t r o l l e r   50 .  

As  i n d i c a t e d   in  the  above  embodiments,   i t   is  the  he ight   o f  

the  composite  mate r ia l   24  above  the  die  o r i f i c e   which  d i c t a t e s   t h e  

p r e s s u r e   of  the  ma te r i a l   at  the  o r i f i c e .   Bearing  th i s   in  mind,  in  a 

m o d i f i c a t i o n   to  the  f i r s t   embodiment  (not  shown),  the  die  means  26  i s  

mounted  on  a  v e r t i c a l l y   movable  means  by  which  the  d i s t a n c e   between  t h e  

die  o r i f i c e   and  the  level   of  the  upper  surface   of  the  m a t e r i a l   can  be 

changed.   A  f l e x i b l e   seal  may  be  provided  between  the  die  means  26  and  t h e  

base  of  the  c o n t a i n e r   to  r e t a i n   the  composite  ma te r i a l   w i th in   t h e  

c o n t a i n e r   apar t   from  tha t   which  goes  through  the  die  o r i f i c e .   In  a n o t h e r  

m o d i f i c a t i o n   of  the  f i r s t   embodiment,  in  which  i t   is  p o s s i b l e   for  t h e  

c o n d u c t o r   to  be  fed  upwardly  i n s t e a d   of  downwardly  through  the  c o n t a i n e r ,  

the  guide  means  is  mounted  on  a  v e r t i c a l l y   moveable  s t r u c t u r e   which  i s  



d i sposed   to  be  pa r t l y   submerged  wi th in   the  composite  m a t e r i a l .   A  t u b u l a r  

e x t e n s i o n   from  the  die  means  extends   upwardly  out  from  the  c o m p o s i t e  

m a t e r i a l   to  prevent   the  m a t e r i a l   from  completely   submerging  the  die  means .  

Thus,  if   the  die  means  with  i t s   s t r u c t u r e   is  moved  into  and  out  of  t h e  

composi te   mate r ia l   then  i t s   he igh t   var ies   with  regard  to  the  upper  s u r f a c e  

of  the  ma te r i a l   thereby  va ry ing   the  p ressure   of  the  ma te r i a l   a g a i n s t   t h e  

die  o r i f i c e   at  i ts   under  s u r f a c e .  

Apparatus  a cco rd ing   to  a  second  embodiment  is  shown  i n  

F igure   3,  in  which  pa r t s   of  the  s t r u c t u r e   which  opera te   in  the  manner  

d e s c r i b e d   with  r e f e r e n c e   to  F igure   1  are  given  the  same  r e f e r e n c e  

numera l s .   As  shown  by  Figure   3,  a  c o n t a i n e r   60  r e c e i v e s   the  conduc to r   12 

upwardly  through  the  composi te   ma te r i a l   24  through  a  seal  62  in  the  b a s e  

of  the  c o n t a i n e r .   The  c o n t a i n e r   is  a  c losed  c o n t a i n e r   except   for  the  d i e  

o r i f i c e   of  die  means  64,  a  p r e s s u r i z e d   gas  i n l e t   66,  a  p r e s s u r i z e d   gas  

o u t l e t   68  and  an  i n l e t   70  for  the  mixture  24.  

The  i n l e t   and  o u t l e t   66  and  68  form  par t   of  a  means  f o r  

e n s u r i n g   change  in  p r e s s u r e   of  the  mate r ia l   24  at  the  die  o r i f i c e .   T h i s  

p r e s s u r e   ensur ing   means  a lso  i nc ludes   a  valve  72  which  connects   and 

d i s c o n n e c t s   a  gas  p r e s s u r e   source  74  through  the  i n l e t   66  to  the  top  o f  

the  chamber  in  the  c o n t a i n e r   60,  and  an  o u t l e t   valve  76  in  the  gas  o u t l e t  

68.  The  c o n t r o l l e r   50  is  r e s p o n s i b l e   for  c o n t r o l l i n g   the  opening  of  t h e  

i n l e t   valve  72  by  loop  78.  S i m i l a r l y ,   the  c o n t r o l l e r   52  c o n t r o l s   t h e  

opening  of  the  valve  76  through  loop  8 0 .  

To  apply  the  p r e s s u r e   of  the  mater ia l   24  upwards  a g a i n s t   t h e  

die  o r i f i c e ,   an  annular   b a f f l e   in  the  form  of  a  c y l i n d r i c a l   s leeve  82 

ex tends   downwardly  from  the  die  means  64  and  beneath  the  upper  su r face   o f  

the  ma te r i a l   24  so  as  to  h o r i z o n t a l l y   s epa ra t e   composite  ma te r i a l   w i t h i n  

the  b a f f l e   from  tha t   ou t s ide   of  i t .  



In  use  of  the  appa ra tu s   of  the  second  embodiment,  t h e  

mix ture   24  is  supp l i ed   from  a  source  (not  shown)  by  a  pump  84  through  t h e  

i n l e t   70.  The  pump  is  a  low  shear  pump  and  is  necessa ry   for  fo rc ing   t h e  

m a t e r i a l   into  the  c o n t a i n e r   60  a g a i n s t   the  gas  p r e s su re   wi thin   a  chamber  

80  in  the  c o n t a i n e r ,   the  gas  p r e s s u r e   o p e r a t i n g   downwardly  upon  t h e  

m a t e r i a l .   The  gas  p re s su re   supp l ied   from  the  source  74  causes  a 

p r e s s u r i z e d   column  of  the  composite  ma te r i a l   to  p r o j e c t   upwardly  w i t h i n  

the  b a f f l e   so  as  to  c o n t a c t   the  die  o r i f i c e   and  p r e s s u r i z e   i t .   T h i s  

s i t u a t i o n   is  shown  in  Figure  3.  Hence,  the  p r e s su re   of  the  ma te r i a l   a t  

the  die  o r i f i c e   is  changeable   by  changing  the  p re s su re   of  the  gas  w i t h i n  

the  chamber  86.  The  conductor   46  bea r ing   the  f l u id   coa t ing   layer   p a s s e s  

upwardly  from  the  c o n t a i n e r   and  through  a  drying  oven  88  and  a  c o n d u c t o r  

90  emerges  c a r r y i n g   the  dried  cover ing   l a y e r ,   i . e .   the  cont inuous   l o a d e d  

l a y e r .   The  conduc tor   90  c a r ry ing   the  dr ied   cover ing   layer   then  p a s s e s  

through  the  l a se r   micrometer   42  which  ope ra t e s   in  a  manner  s i m i l a r   to  t h a t  

d e s c r i b e d   in  the  f i r s t   embodiment  to  produce  a  s ignal   which  is  compared 

with  a  datum  signal   in  the  m i c r o p r o c e s s o r   44,  also  as  desc r ibed   in  t h e  

f i r s t   embodiment.  The  m u l t i p l e x e r   switch  and  the  c o n t r o l l e r s   50  and  52 

a l so   o p e r a t i n g   in  the  manner  de sc r ibed   above  provide  s i gna l s   as  n e c e s s a r y  

along  the  loops  78  and  80  to  cont ro l   the  degree  of  opening  of  the  v a l v e s  

72  and  76,  so  as  to  vary  the  gas  p r e s s u r e   wi th in   the  chamber  86.  T h i s  

causes   v a r i a t i o n   in  the  p ressure   of  the  ma te r i a l   24  at  the  die  o r i f i c e   and 

a f f e c t s   the  rate  at  which  the  mate r ia l   passes  through  the  o r i f i c e   to  form 

the  f l u i d   layer   upon  the  conductor   at  46.  Hence,  the  a d j u s t a b l e   gas  

p r e s s u r e   within  the  c o n t a i n e r   60  e f f e c t i v e l y   changes  the  diameter   of  t h e  

d r i ed   cont inuous   loaded  layer   towards  t ha t   des i red   and  is  dependent  upon 

measurement  s i g n a l s   sent  from  the  l a s e r   micrometer   42 .  



Hence,  as  can  be  seen,  gas  p r e s su re   is  used  in  the  second  

embodiment  to  vary  the  p re s su re   of  the  composite  m a t e r i a l   at  the  d i e  

o r i f i c e   i n s t e a d   of  c o n t r o l l i n g   this   by  the  level  of  the  upper  su r face   o f  

the  m a t e r i a l   as  in  the  f i r s t   embodiment .  

It  is  p r e f e r r e d   as  desc r ibed   in  the  second  embodiment  f o r  

the  measurements   of  d iameter   to  be  taken  upon  the  dr ied   con t inuous   l o a d e d  

l a y e r   because  th i s   is  the  f i n i s h e d   diameter   of  the  p roduc t .   However,  

measurements   may  be  taken  in  a  m o d i f i c a t i o n   of  the  second  embodiment  

between  the  c o n t a i n e r   60  and  the  oven  88  in  a  manner  s i m i l a r   to  t h a t  

d e s c r i b e d   in  the  f i r s t   embodiment.  In  a d d i t i o n ,   in  a  f u r t h e r   m o d i f i c a t i o n  

of  the  f i r s t   embodiment,  the  l a s e r   micrometer   may  be  d isposed  downstream 

of  the  oven  in  a  manner  s i m i l a r   to  tha t   desc r ibed   in  the  s econd  

embodimen t .  



1.  A  method  of  forming  a  cover ing  layer   of  s u b s t a n t i a l l y  

c o n s t a n t   d iameter   upon  an  e l e c t r i c a l   conduc to r ,   the  layer   formed  from 

composite   m a t e r i a l   compris ing   m a g n e t i c a l l y   permeable  p a r t i c l e s  

homogeneously  mixed  with  a  f l u id   c a r r i e r ,   the  method  c h a r a c t e r i z e d   i n : -  

pa s s ing   the  conductor   through  a  r e s e r v o i r   of  the  c o m p o s i t e  

m a t e r i a l   in  f l u id   form  and  v e r t i c a l l y   through  a  die  o r i f i c e  

with  the  composite  mate r ia l   applying  a  p r e s su re   at  the  d i e  

o r i f i c e   to  draw  the  mate r ia l   through  the  o r i f i c e   and  form 

the  cover ing   layer   in  f l u id   form  upon  the  c o n d u c t o r ;  

measur ing   the  d iameter   of  the  l ayer   as  i t   moves  away  from 

the  die  o r i f i c e ;   and 

upon  the  d iameter   varying  from  tha t   d e s i r e d ,   a d j u s t i n g  

p r e s s u r e   of  the  composite  ma te r i a l   at  the  o r i f i c e   to  a l t e r  

the  ra te   of  passage  of  the  mate r ia l   through  the  o r i f i c e   and 

change  the  diameter   towards  tha t   d e s i r e d .  

2.  A  method  according  to  claim  1,  c h a r a c t e r i z e d   in  p a s s i n g  

the  conduc tor   downwardly  through  the  r e s e r v o i r   and  through  the  die  o r i f i c e  

and,  upon  the  d iameter   varying  from  tha t   d e s i r e d ,   a d j u s t i n g   the  he ight   o f  

the  r e s e r v o i r   of  the  composite  mate r ia l   a p p r o p r i a t e l y   to  ad ju s t   t h e  

p r e s s u r e   of  the  composite   mater ia l   at  the  o r i f i c e   to  change  the  d i a m e t e r  

towards  t ha t   d e s i r e d .  

3.  A  method  according  to  claim  1,  c h a r a c t e r i z e d   i n  

s u b j e c t i n g   the  f l u i d   composite  mate r ia l   of  the  r e s e r v o i r   to  gas  p r e s s u r e  



and  a d j u s t i n g   the  gas  p r e s su re   in  order  to  ad ju s t   p r e s s u r e   of  t h e  

compos i te   mater ia l   at  the  o r i f i c e   to  change  the  d iamete r   towards  t h a t  

d e s i r e d .  

4.  A  method  acco rd ing   to  claim  3,  c h a r a c t e r i z e d   in  p a s s i n g  

the  conduc tor   upwardly  through  the  r e s e r v o i r   and  through  a  column  of  t h e  

f l u i d   composite  mate r ia l   w i th in   an  annular   ba f f l e   and  through  the  d i e  

o r i f i c e ,   the  p r e s s u r i z e d   gas  e x e r t i n g   downward  p r e s s u r e   upon  the  m a t e r i a l  

o u t s i d e   the  ba f f l e   to  c r e a t e   the  column  of  ma te r ia l   ex t end ing   above  t h e  

level   of  the  mater ia l   o u t s i d e   the  b a f f l e   and  cause  the  column  of  m a t e r i a l  

to  apply  p ressure   at  the  die  o r i f i c e .  

5.  A  method  acco rd ing   to  claim  2,  c h a r a c t e r i z e d   i n  

measur ing   the  diameter  of  the  l ayer   and  sending  a  s ignal   to  an  a n a l y z i n g  

means  which  compares  the  s ignal   with  a  datum  signal   c o r r e s p o n d i n g   to  a 

d e s i r e d   diameter  of  the  l a y e r ,   and  upon  any  d i f f e r e n c e   o c c u r r i n g   be tween  

the  s i g n a l s ,   sending  a  con t ro l   s ignal   from  a  control   means  to  ope ra t e   a 

valve  means  which  c o n t r o l s   the  ra te   of  flow  of  the  composi te   ma te r i a l   i n t o  

or  out  of  a  c o n t a i n e r   holding  the  r e s e r v o i r   of  composite   m a t e r i a l .  

6.  A  method  accord ing   to  claim  3,  c h a r a c t e r i z e d   i n  

measur ing   the  diameter  of  the  l aye r   and  sending  a  s ignal   to  an  a n a l y z i n g  

means  which  compares  the  s ignal   with  a  datum  signal   c o r r e s p o n d i n g   to  a 

d e s i r e d   diameter  of  the  l a y e r ,   and  upon  any  d i f f e r e n c e   occu r r ing   be tween  

the  s i g n a l s ,   sending  a  con t ro l   s ignal   from  a  control   means  to  ope ra t e   a 

valve  means  which  c o n t r o l s   the  gas  p ressure   to  which  the  r e s e r v o i r   o f  

f l u i d   ma te r i a l   is  s u b j e c t e d .  



7.  A  method  acco rd ing   to  claim  1,  c h a r a c t e r i z e d   in  

measur ing   the  d iameter   of  the  cover ing   layer   when  i t   is  in  f l u i d   form.  

8.  A  method  accord ing   to  claim  1,  c h a r a c t e r i z e d   in  d r y i n g  

the  cover ing   layer   and  then  measuring  the  diameter   of  the  dr ied   c o v e r i n g  

l a y e r .  

9.  Apparatus  for  forming  a  covering  layer   of  s u b s t a n t i a l l y  

c o n s t a n t   d iameter   upon  an  e l e c t r i c a l   conduc tor ,   the  layer   formed  from 

composi te   ma te r i a l   compris ing  m a g n e t i c a l l y   permeable  p a r t i c l e s  

homogeneously  mixed  with  a  f l u i d   c a r r i e r ,   the  appara tus   c h a r a c t e r i z e d   i n  

t h a t   i t   comprises   a  c o n t a i n e r   (22,  60)  for  holding  a  r e s e r v o i r   of  t h e  

f l u i d   composi te   mate r ia l   (24),   a  die-means  (26,  64)  p r o v i d i n g   an  o u t l e t  

from  the  c o n t a i n e r   to  form  the  f l u i d   cover ing  layer   (46)  upon  t h e  

conduc to r   (12)  moving  out  from  the  c o n t a i n e r   in  a  v e r t i c a l   d i r e c t i o n   a l o n g  

a  f e e d p a t h ,   measuring  means  (42)  for  measuring  the  d iameter   of  t h e  

c o v e r i n g   l ayer   downstream  from  the  die  means,  means  (32,  36,  40,  72,  74,  

76)  to  ensure  the  r e s e r v o i r   of  ma te r i a l   app l i e s   a  p r e s su re   at  the  d i e  

o r i f i c e ,   and  cont ro l   means  (44,  48,  50,  52)  operable   upon  the  m e a s u r i n g  

means  measur ing  a  diameter   which  is  at  va r i ance   with  tha t   d e s i r e d ,   t o  

a d j u s t   the  p ressure   of  the  ma te r i a l   at  the  die  o r i f i c e   the reby   to  a l t e r  

the  ra te   of  passage  of  the  ma te r i a l   through  the  o r i f i c e   and  change  t h e  

d i ame te r   towards  tha t   d e s i r e d .  

10.  Apparatus  accord ing   to  claim  9,  c h a r a c t e r i z e d   in  t h a t  

the  die  means  (26)  is  provided  in  a  base  of  the  c o n t a i n e r   (22)  and  t h e  

p r e s s u r e   ensur ing   means  (32,  36,  40)  comprises   a  valve  means  (36,  40)  t o  



c o n t r o l   he igh t   of  the  mater ia l   (24)  of  the  r e s e r v o i r   and  which  is  o p e r a b l e  

by  the  con t ro l   means  to  ad ju s t   the  he igh t   of  the  ma te r i a l   a p p r o p r i a t e l y   t o  

e f f e c t   a  change  in  d iameter   towards  tha t   d e s i r e d .  

11.  Apparatus  according   to  claim  9,  c h a r a c t e r i z e d   in  t h a t  

the  p r e s s u r e   ensur ing   means  (72,  74,  76)  comprises   means  (74)  to  apply  gas 

p r e s s u r e   upon  the  r e s e r v o i r   of  ma te r i a l   and  valve  means  (72,  76)  t o  

c o n t r o l   and  a d j u s t   the  gas  p ressure   and  thereby  con t ro l   and  a d j u s t   t h e  

p r e s s u r e   of  the  composite  mater ia l   (24)  at  the  die  o r i f i c e ,   the  v a l v e  

means  operab le   by  the  cont ro l   means  to  a d j u s t   the  gas  p r e s s u r e  

a p p r o p r i a t e l y   to  e f f e c t   a  change  in  d iameter   towards  t ha t   d e s i r e d .  

12.  Apparatus  according   to  claim  11,  c h a r a c t e r i z e d   in  t h a t  

the  die  means  (64)  is  provided  at  the  top  of  the  c o n t a i n e r   (60),   an  

annu la r   b a f f l e   (82)  extends   downwardly  from  the  die  means  to  h o r i z o n t a l l y  

s e p a r a t e   composi te   ma te r i a l   wi thin   the  b a f f l e   from  tha t   ou t s ide   the  b a f f l e  

and  the  gas  p r e s su re   applying  means  (74)  is  operab le   to  apply  gas  p r e s s u r e  

upon  the  composi te   ma te r i a l   ou ts ide   the  b a f f l e   to  c r e a t e   a  p r e s s u r i z e d  

column  of  composite   ma te r i a l   within  the  b a f f l e   ex tend ing   upwardly  to  a p p l y  

p r e s s u r e   at  the  die  o r i f i c e .  

13.  Apparatus  accord ing   to  claim  10,  c h a r a c t e r i z e d   in  t h a t  

the  measuring  means  (42)  is  capable  of  t r a n s m i t t i n g   a  s ignal   c o r r e s p o n d i n g  

to  a  d iameter   measurement  and  the  con t ro l   means  comprises  ana lyz ing   means 

(44)  for  r e c e i v i n g   the  signal  from  the  measuring  means  and  for  compar ing  

i t   with  a  datum  s ignal   co r r e spond ing   to  a  des i r ed   d iameter   of  c o v e r i n g  

l a y e r   upon  the  conduc to r ,   the  control   means  operab le   to  t r a n s m i t   a  c o n t r o l  



s igna l   to  the  valve  means  when  the  measured  diameter   d i f f e r s   from  t h a t  

d e s i r e d   to  ad ju s t   the  he igh t   of  the  mate r ia l   to  e f f e c t   change  in  d i a m e t e r  

towards  tha t   d e s i r e d .  

14.  Appara tus   acco rd ing   to  claim  11,  c h a r a c t e r i z e d   in  t h a t  

the  measuring  means  is  capable   of  t r a n s m i t t i n g   a  s ignal   c o r r e s p o n d i n g   to  a 

d i ame te r   measurement  and  the  con t ro l   means  comprises  a n a l y z i n g   means  (44)  

for   r ece iv ing   the  s ignal   from  the  measuring  means  and  for  comparing  i t  

with  a  datum  signal   c o r r e s p o n d i n g   to  a  des i red   d iameter   of  cover ing   l a y e r  

upon  the  conductor ,   t h e  c o n t r o l   means  operable   to  t r a n s m i t   a  c o n t r o l  

s igna l   to  the  valve  means  when  the  measured  diameter   d i f f e r s   from  t h a t  

d e s i r e d   to  ad jus t   the  gas  p r e s s u r e   to  e f f e c t   change  in  d iamete r   t o w a r d s  

t h a t   d e s i r e d .  

15.  Apparatus   accord ing   to  claim  9,  c h a r a c t e r i z e d   in  t h a t  

the  measuring  means  is  d i sposed   to  measure  the  d iameter   of  the  c o v e r i n g  

l a y e r   when  this   is  in  f l u i d   fo rm.  

16.  Apparatus   accord ing   to  claim  9,  c h a r a c t e r i z e d   in  f u r t h e r  

compr i s ing   a  means  (51,  88)  to  dry  the  covering  layer   and  the  m e a s u r i n g  

means  is  disposed  downstream  along  the  feedpath  from  the  drying  means  so 

as  to  measure  the  d iameter   of  the  dried  covering  l a y e r .  
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