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@  Improved  apparatus  for  Imparting  visual  surface  effects  to  relatively  moving  materials. 
.St The  material  12  to  be  patterned  is  moved  past  an  elongat- 

ed  manifold  56  formed  by  plates  102  and  104  clamped  together 
with  a  shim  plate  116  and  comb  like  shim  plate  112  therebe- 
tween  providing  channels  for  hot  air  to  flow  out  onto  the  mate- 
rial 12.  The  manifold  56  is  clamped  by  clamps  58  onto  a  larger 
manifold  54  into  which  the  hot  air  is  fed  through  pipes  46  at  in- 
tervals  alongs  its  length.  The  air  flows  across  the  larger  mani- 
fold  in  a  first  direction,  through  passages  86  and  an  outlet  slot 
88  and  thence  through  one  point  104  of  the  smaller  manifold. 
The  flow  through  the  smaller  manifold  is  at  right  angles  to  the 
flow  through  the  larger  manifold  whereby  distortions  and  pat- 
tern  disturbances  arising  from  thermal  gradients  are  reduced. 



This  i n v e n t i o n   r e l a t e s   to  improved  a p p a r a t u s   f o r  

p r e s s u r i z e d   hea ted   f l u i d   s t ream  t r e a t m e n t   of  r e l a t i v e l y   mov- 

i n g   m a t e r i a l s   to  p rovide   v i s u a l   s u r f a c e   e f f e c t s   t h e r e i n ,   and 

more  p a r t i c u l a r l y ,   to  i m p r o v e d  a p p a r a t u s   f o r  p r e c i s e   s e l e c t -  

ive  a p p l i c a t i o n   of  d i s c r e t e ,   high  t e m p e r a t u r e ,   p r e s s u r i z e d  

s t reams   of  a i r   or  gaseous  m a t e r i a l s   a g a i n s t   the  s u r f a c e   o f  

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

such  as  a  t e x t i l e   f a b r i c   c o n t a i n i n g   t h e r m o p l a s t i c   yarn  o r  

f i b e r   components,   to  t he rma l ly   modify  the  same  and  impart   a 

v i s u a l   change  and/or   p a t t e r n   e f f e c t   t h e r e i n .  

BACKGROUND  OF  THE  INVENTION: 

Various  a p p a r a t u s   have  been  proposed  for  d i r e c t -  

ing  hea ted   p r e s s u r i z e d   f l u i d   s t r eams ,   such  as  a i r   or  s t e a m ,  

in to   the  s u r f a c e   of  moving  t e x t i l e   f a b r i c s   to  a l t e r   the  l o c a -  

t i o n   of  or  modify  the  thermal   p r o p e r t i e s   of  f i b e r s   or  y a r n s  

t h e r e i n  a n d   p rov ide   a  p a t t e r n   or  v i s u a l   s u r f a c e   change  i n  

such  f a b r i c s .   Examples  of  such  p r i o r   a r t   equipment  and 

methods  of  a p p l i c a t i o n   of  the  p r e s s u r i z e d   f l u i d   s t reams  t o  

a  r e l a t i v e l y   moving  m a t e r i a l   are  d i s c l o s e d   in  the  f o l l o w i n g  

U.  S.  P a t e n t s :  

It  is  b e l i e v e d   tha t   such  p r i o r   a r t   t r e a t m e n t  

dev ices   as  d e s c r i b e d   in  the  a f o r e m e n t i o n e d   p a t e n t s ,   b e c a u s e  



of  the  na tu r e   of  the  equipment  d i s c l o s e d ,   are  not  c a p a b l e  

of  p roduc ing   p r e c i s e ,   i n t r i c a t e ,   or  wel l   de f ined   p a t t e r n s  

of  wide  v a r i e t y   in  the  f a b r i c s ,   but  g e n e r a l l y   c a n  o n l y  

produce   l i m i t e d ,   r e l a t i v e l y   g r o s s l y   de f ined   p a t t e r n s ,   o r  

s u r f a c e   m o d i f i c a t i o n s   of  a  random,  n o n - d e f i n e d   n a t u r e   i n  

the  m a t e r i a l s .   In  u t i l i z i n g   high  t e m p e r a t u r e   p r e s s u r i z e d  

s t r eams   of  f l u i d ,   such  as  a i r ,   to  impar t   v i s u a l   s u r f a c e  

p a t t e r n s   to  t e x t i l e   f a b r i c s   c o n t a i n i n g   t h e r m o p l a s t i c   ma- 

t e r i a l s   by  thermal   m o d i f i c a t i o n   of  the  same,  i t   can  b e  

a p p r e c i a t e d   tha t   h igh ly   p r e c i s e   c o n t r o l   of  s t ream  p r e s s u r e ,  

t e m p e r a t u r e ,   and  d i r e c t i o n   is  r e q u i r e d   in  a l l  o f   t h e  

i n d i v i d u a l   heated   s t reams  s t r i k i n g   the  f a b r i c   to  o b t a i n  

u n i f o r m i t y   and  p r e c i s e n e s s   in  the  r e s u l t a n t   p a t t e r n   f o r m -  

e d   in  the  f a b r i c .   In  a d d i t i o n ,   t he re   are  ever  p r e s e n t  

d i f f i c u l t i e s   in  r e g u l a t i n g   the  flow  of  high  t e m p e r a t u r e  

f l u i d   s t reams  by  use  of  c o n v e n t i o n a l   va lv ing   systems  t o  

s e l e c t i v e l y   cut  the  s t ream  flow  on  or  off  in  a c c o r d a n c e  

with-  p a t t e r n   c o n t r o l   i n f o r m a t i o n .  

More  recently, (GB 2 065 035 A), apparatus  has  been  developed  f o r  

more  p r e c i s e l y   and  a c c u r a t e l y   c o n t r o l l i n g   and  d i r e c t i n g  

high  t e m p e r a t u r e   s t reams  o f  p r e s s u r i z e d   f l u i d ,   such  a s  

a i r ,   a g a i n s t   the  s u r f a c e   of  a  r e l a t i v e l y   moving  s u b s t r a t e  

m a t e r i a l ,   such  as  a  t e x t i l e   f a b r i c   c o n t a i n i n g   t h e r m o p l a s t i c  

y a r n s ,   to  impart   i n t r i c a t e   p a t t e r n s   and  s u r f a c e   c h a n g e s  

t h e r e t o .   S u c h  a p p a r a t u s   i n c l u d e s   an  e l o n g a t e   p r e s s u r i z e d  

h e a t e d   a i r  d i s t r i b u t i n g   mani fo ld   having  a  narrow  e l o n g a t e  

a i r   d i s c h a r g e   s l o t   ex t end ing   across   the  path  of  f a b r i c  

movement  in  c lose   p r o x i m i t y   to  the  f a b r i c   s u r f a c e .   Lo-  

ca ted   w i t h i n   the  mani fo ld   is  a  shim  p l a t e   having  a  n o t c h e d  



edge  which  r e s i d e s   in  the  d i s c h a r g e   s l o t   to  form  p a r a l l e l  

spaced  d i s c h a r g e   channels   through  which  the  h e a t e d  

p r e s s u r i z e d   a i r   passes   in  narrow,  p r e c i s e l y   def ined   s t r e a m s  

to  impinge  upon  the  a d j a c e n t   s u r f a c e   of  the  f a b r i c .   Flow 

of  the  i n d i v i d u a l   hea ted   a i r   s t reams  from  t h e  c h a n n e l s   i s  

c o n t r o l l e d   by  the  use  of  p r e s s u r i z e d   cool  a i r   which  i s  

d i r e c t e d   by  i n d i v i d u a l   cool  a i r   supply  tubes  communica t i ng  

with  each  channel   to  d i r e c t   cool  a i r   into  each  d i s c h a r g e  

channel   a t  a   g e n e r a l l y   r i g h t   angle  to  i t s   d i s c h a r g e   a x i s  

to  b lock  the  passage   of  hea ted   a i r   t h e r e t h r o u g h .   Each  

cool  a i r   tube  is  p rov ided   with  an  i n d i v i d u a l   va lve   and  t h e  -  

va lves   are  s e l e c t i v e l y   cut  on  and  off  i n  r e s p o n s e   to  s i g -  

nal  i n f o r m a t i o n   from  a  p a t t e r n   source ,   such  as  a  compu te r  

program,  to  allow  the  heated  a i r   s t reams  to  s t r i k e   t h e  

moving  f a b r i c   in  s e l e c t e d   areas  and  impart   a  p a t t e r n   t h e r e -  

to  by  thermal   m o d i f i c a t i o n   of  the  y a r n s .  

To  m a i n t a i n   more  uniform  t e m p e r a t u r e   in  the  i n -  

d i v i d u a l   heated   a i r   s t reams  along  the  f u l l   l eng th   o f  t h e  

d i s t r i b u t i n g   man i fo ld ,   p r e s s u r i z e d   a i r   is  supp l i ed   to  t h e  

d i s t r i b u t i n g   mani fo ld   through  a  bank  of  i n d i v i d u a l   e l e c t r i c  

h e a t e r s   which  communicate  with  the  manifo ld   at  u n i f o r m l y  

spaced  l o c a t i o n s   along  i t s   l e n g t h  a n d   are  r e g u l a t e d   t o  

i n t r o d u c e   hea ted   a i r   at  the  d e s i r e d   t e m p e r a t u r e   along  t h e  

f u l l   l eng th   o f  t h e   m a n i f o l d .  

Although  such  appa ra tu s   as  d e s c r i b e d   above  p r o -  

vides   for  h igh ly   p r e c i s e   and  i n t r i c a t e   hot  a i r   p a t t e r n i n g  

of  s u b s t r a t e   m a t e r i a l s ,   i t   can  be  a p p r e c i a t e d   tha t   t h e  

t e m p e r a t u r e   and  p r e s s u r e   of  each  of  the  i n d i v i d u a l   p r e s s u r -  

ized  s t reams  of  high  t e m p e r a t u r e   a i r   s t r i k i n g   t h e . s u r f a c e  



of  the  s u b s t r a t e   m a t e r i a l   must  be  uniform  across   the  f u l l  

width  of  the  s u b s t r a t e   being  t r e a t e d ,   o the rwi se   i r r e g u l a r  

p a t t e r n i n g   o f  t h e   s u b s t r a t e   occu r s .   For  example,  in  t r e a t -  

ment  of  t e x t i l e   p i l e   f a b r i c s   c o n t a i n i n g   t h e r m o p l a s t i c   p i l e  .  

yarns ,   the  s t reams  of  hea ted   a i r   s t r i k i n g   the  p i l e   y a r n s  

in  s e l e c t e d   areas   of  the  f a b r i c   cause  the  yarns  to  t h e r -  

mally  deform,  l o n g i t u d i n a l l y   s h r i n k ,   and  compact  in to   t h e  

p i l e   s u r f a c e ,   forming  narrow,   p r e c i s e l y   de f ined   grooves  o r  

r e c e s s e s   which  p rov ide   a  d e s i r e d   p a t t e r n e d   appearance   i n  

the  p i l e   s u r f a c e .   If  the  t e m p e r a t u r e   or  p r e s s u r e   in  any 

of  the  a i r   s t reams  a c ro s s   the  width   of  the  f a b r i c   v a r i e s  

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

groove  or  r ecess   formed  t he r eby   w i l l   be  more  or  l e s s  p r o -  

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

the  appearance   of  the  f i n a l   p r o d u c t .  

In  h a n d l i n g   and  d i s t r i b u t i n g   the  high  t e m p e r a t u r e  

a i r ,   a  t e m p e r a t u r e   drop  occurs   in  the  heated   a i r   d u r i n g  

i t s   passage   through  the  m a n i f o l d   from  the  h e a t e r   s o u r c e  

to  i t s   po in t   of  d i s c h a r g e   from  the  m a n i f o l d .   F u r t h e r m o r e ,  

when  p r e s s u r i z e d   cool  a i r   is  employed  to  b l o c k  s e l e c t e d - o f  

the  hea ted   a i r   d i s c h a r g e   channe l s   of  the  mani fo ld   to  p r o -  

duce  a  d e s i r e d   p a t t e r n ,   as  in  the  a f o r e m e n t i o n e d   a p p a r a t u s ,  

t h e r e  i s   a  momentary  coo l ing   of  the  mani fo ld   housing  a r o u n d  

the  hea ted   a i r   d i s c h a r g e   channe l   b locked  by  the  cool  a i r ,  

r e s u l t i n g   in  a  s l i g h t   t e m p e r a t u r e   drop  in  a d j a c e n t   h e a t e d  

a i r   s t reams  s t r i k i n g   the  f a b r i c ,   as  wel l   as  a  r e d u c e d  

t e m p e r a t u r e   in  the  hea ted   a i r   s t ream  d i s c h a r g e d   from  t h e  

channel   a f t e r   i t   is  unb locked .   When  a  l a rge   number  o f  

d i s c h a r g e   channels   ac ross   the  man i fo ld   are  s i m u l t a n e o u s l y  



blocked  by  cool  p r e s s u r i z e d   a i r ,   the  cool ing   e f f e c t   on 

the  mani fo ld   hous ing  becomes  more  pronounced.   In  a d d i -  

t i o n ,  a   p r e s s u r e   b u i l d - u p   of  heated   a i r   can  occur  in  t h e  

mani fo ld   i t s e l f ,   caus ing   u n d e s i r e d   t e m p e r a t u r e   a n d  p r e s -  

sure  v a r i a t i o n s   in  the  hea ted   a i r   s t reams  dur ing  t h e  

p a t t e r n i n g   o p e r a t i o n ,   and  c o n t r i b u t i n g   to  o v e r h e a t i n g   o f  

t h e   h e a t e r   e l e m e n t s .  

I t   has  a lso  been  found  tha t   t e m p e r a t u r e   d r o p s  

of  the  kind  d e s c r i b e d   above  can  cause  d i f f e r e n t i a l   t h e r -  

mal  expans ion   of  the  man i fo ld   housing  which  r e s u l t s   in  a  

d i s p l a c e m e n t   or  bending  of  the  mani fo ld   along  i t s   l o n g i -  

t u d i n a l   ax is .   Such  d i s t o r t i o n s   become  magni f ied   in  p r o - '  

p o r t i o n   to  the  l eng th   of  the  man i fo ld ,   and  p r e s e n t   a 

s e r i o u s  p r o b l e m   when  the  d i s t o r t i o n s   cause  a  v a r i a t i o n   i n  

the  d i s t a n c e s   of  the  mani fo ld   d i s c h a r g e   o u t l e t s   from  t h e  

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

d i s c h a r g e   o u t l e t s   along  the  manifo ld   are  moved  away  f rom 

the  s u b s t r a t e ,   the  t e m p e r a t u r e ,   p r e s s u r e ,   and  p r e c i s e n e s s  

of  t h e i r   s t reams  s t r i k i n g   the  f a b r i c   w i l l  b e   r e d u c e d ,  

r e s u l t i n g   in  a  non-un i fo rm  p a t t e r n i n g   of  the  s u b s t r a t e  

across   i t s   width .   C o r r e s p o n d i n g l y ,   if  c e r t a i n   of  t h e  

mani fo ld   d i s c h a r g e   o u t l e t s   are  moved  c l o s e r   to  the  s u b -  

s t r a t e   s u r f a c e   due  to  thermal   d i s t o r t i o n   of  the  m a n i f o l d ,  

p a t t e r n   v a r i a t i o n s   are  again  produced  across   the  s u b -  

s t r a t e .   A d d i t i o n a l l y ,   the  s u b s t r a t e   may  be  damaged  by 

o v e r h e a t i n g   due  to  h igher   t e m p e r a t u r e   of  the  s t r e a m s  

s t r i k i n g   the  s u b s t r a t e   or  by  d i r e c t   c o n t a c t   of  the  s u b -  

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



I t   is  t h e r e f o r e   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   improved  a p p a r a t u s   of  the  type  he r e inabove   d e s c r i b e d   f o r  

d i r e c t i n g   f l u i d   s t reams  having  un i fo rmly   high  t e m p e r a t u r e  

a n d  p r e s s u r e   in to   the  s u r f a c e   of  a  r e l a t i v e l y   moving  s u b s t r a t e  

m a t e r i a l   to  impar t   a  p r e c i s e   v i s u a l   p a t t e r n   or  s u r f a c e  

appearance   t h e r e t o .  

The  s t a r t i n g   p o i n t   of  the  i n v e n t i o n   is  se t   out  in  t h e  

i n t r o d u c t o r y   p a r t   of  c la im  1  below,  be ing   based  upon  t h e  

a o f r e m e n t i o n e d   p u b l i s h e d   a p p l i c a t i o n   GB  2  065  035 .  

The  i n v e n t i o n   is  c h a r a c t e r i s e d   in  the  c h a r a c t e r i s i n g   p a r t  

of  claim  1  and  v a r i o u s   advan tageous   developments   of  the  i n v e n t i o n  

are  de f ined   in  the  dependent   c l a i m s .  

The  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   comprises   i m p r o v e d  

f l u i d   d i s t r i b u t i n g   man i fo ld   means  for  d i r e c t i n g   d i s c r e t e  

s t reams  of  p r e s s u r i z e d   h e a t e d   f l u i d ,   such  as  hot  a i r ,   i n t o  

the  s u r f a c e   of  a  r e l a t i v e l y   moving  s u b s t r a t e ,   in  p a r t i c u l a r  

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

impar t   a  p r e c i s e   p a t t e r n   or  s u r f a c e   change  t h e r e t o .   The 

man i fo ld   means  comprises   a  p a i r   of  e l onga t e   mani fo ld   h o u s i n g s  

coupled   t o g e t h e r   and  d e f i n i n g   r e s p e c t i v e   f i r s t   and  s e c o n d  

p r e s s u r i z e d   f l u i d - r e c e i v i n g   compar tments .   Heated  f l u i d  

is  s u p p l i e d   to  the  f i r s t   e l o n g a t e   mani fo ld   hous ing  compar tmen t  

through  m u l t i p l e   i n l e t s ,   un i fo rmly   spaced  along  i t s   l e n g t h ,  

and  the  hea t ed   f l u i d   passes   through  the  f i r s t   hous ing   compar tmen t  

in  a  p a r t i c u l a r l y   d i r e c t e d   path  g e n e r a l l y   p e r p e n d i c u l a r   to  i t s  

l eng th   to  f a c i l i t a t e   uni form  d i s t r i b u t i o n   and  t empera tu re   i n  

the  f l u i d   along  the  l e n g t h  



of  the  hous ing .   The  heated  f l u i d   from  the  f i r s t   h o u s i n g  

.passes   in to   the  second  e longa t e   housing  compartment  which  

is  p rov ided   with  p r e s s u r i z e d   f l u i d   d i s c h a r g e   o u t l e t  

c h a n n e l s   spaced  in  p a r a l l e l   r e l a t i o n   along  the  l e n g t h  o f  

the  hous ing  to  d i r e c t   s t reams  of  f l u i d   g e n e r a l l y   at  a  

r i g h t   angle   in to   the  su r f ace   of  the  s u b s t r a t e   m a t e r i a l .  

The  man i fo ld   hous ings   are  c o n s t r u c t e d   and  a r r a n g e d  s o  

tha t   the  flow  path  of  f l u i d   through  the  f i r s t   housing  i s  

g e n e r a l l y   at  a  r i g h t   angle  to  the  d i s c h a r g e   axes  of  t h e  

f l u i d   s t ream  o u t l e t s   of  the  second  man i fo ld   h o u s i n g .  

The  second  mani fo ld   housing  is  d i sposed   ac ros s   the  path  o f  

movement  of  the  s u b s t r a t e   m a t e r i a l   and  has  a  p l u r a l i t y   o f  

hea t ed   f l u i d   d i s c h a r g e   o u t l e t s   spaced  along  the  m a n i f o l d  

for   d i s c h a r g i n g   p r e s s u r i z e d   s t reams  of  hea ted   f l u i d ,   such  

as  hot   a i r ,   in to   the  s u r f a c e   of  the  s u b s t r a t e   ac ross   i t s  

width  to  t h e r m a l l y   modify  and  a l t e r   the  s u r f a c e   a p p e a r a n c e  

of  the  s u b s t r a t e .   D i scha rge   of  the  s t reams  of  hea ted   a i r  

from  the  manifold   hous ing  o u t l e t s   is  c o n t r o l l e d   by  s e l e c t -  

i v e l y   i n t r o d u c i n g   a  p r e s s u r i z e d   f l u i d ,   such  as  a i r ,   h a v -  

ing  a  t e m p e r a t u r e   s u b s t a n t i a l l y   lower  than  the  t e m p e r a -  

.  t u re   of  the  hea ted   a i r ,   in to   the  d i s c h a r g e   channel   of  each  

hea ted   a i r   d i s c h a r g e   o u t l e t   to  block  the  passage   of  h e a t e d  

a i r   t h e r e t h r o u g h .   The  p r e s s u r i z e d   cool  a i r   is  i n t r o d u c e d  

in to   each  hot  a i r   d i s c h a r g e   channel   at  a  s u b s t a n t i a l l y  

r i g h t   angle  to  i t s   d i s c h a r g e   axis  by  an  i n d i v i d u a l   c o o l  

a i r   supply  l i ne   which  is  p rovided  with  a  c o n t r o l   v a l v e  

o p e r a t e d   in  accordance   with  p a t t e r n  i n f o r m a t i o n   to  a c t i -  

va te   and  d e a c t i v a t e   the  flow  of  p r e s s u r i z e d   cool  a i r   t o  

the  hea ted   a i r   d i s c h a r g e   c h a n n e l s .  



Tempera ture   drops  in  the  hea ted   a i r   during  i t s  

passage   through  the  mani fo ld   cause  d i f f e r e n t i a l   e x p a n s i o n  

of  the  f i r s t   manifo ld   hous ing   w h i c h  p r o d u c e s   a  bowing  o r  

bending  e f f e c t   along  the  l o n g i t u d i n a l   l eng th   of  the  hous - .  

ing.   Because  of  the  g e n e r a l l y   symmet r i ca l   a r rangement   o f  

the  f i r s t   mani fo ld   housing  mass  about  a  p lane  p a r a l l e l   t o  

the  predominant   flow  of  f l u i d   through  the  housing,   t h i s  

d i f f e r e n t i a l   expans ion   tends  to  be  s i m i l a r l y   s y m m e t r i c a l .  

'As  a  r e s u l t ,   the  bowing  or  bending  e f f e c t s   tend  to  b e  

d i r e c t e d   in  a  p lane   g e n e r a l l y   p e r p e n d i c u l a r   to  the  p l a n e  

of  the  d i s c h a r g e   o u t l e t s   of  the  hea t ed   a i r   s t reams,   and 

t h e r e f o r e   p a r a l l e l   to  the  s u r f a c e   of  the  s u b s t r a t e .   T h u s ,  

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

so  as  to  minimize  any  movement  of  the  d i s c h a r g e   o u t l e t s  

toward  or  away  from  the  s u b s t r a t e ,   e l i m i n a t i n g   r e s u l t a n t  

p a t t e r n i n g   i r r e g u l a r i t i e s   in  the  t r e a t e d   s u b s t r a t e   c a u s e d  

by  such  f o r c e s .  

The  f i r s t   man i fo ld   hous ing   is  p rovided  w i t h  

b a f f l e   means,  f l u i d   pas sageways ,   and  f i l t e r   means  t o  

evenly  d i s t r i b u t e   the  f l u i d   along  the  l eng th   of  the  h o u s -  

ing  and  f i l t e r   the  same  du r ing   i t s   passage   through  t h e  

hous ing .   Q u i c k - r e l e a s e   c lamping  means  are  provided  f o r  

s u p p o r t a b l y   a t t a c h i n g   the  second  hous ing   to  the  f i r s t  

hous ing   to  permit   i t s   quick   removal  and  r e p l a c e m e n t  

dur ing  p a t t e r n   changes  and  m a i n t e n a n c e   of  the  a p p a r a t u s .  

To  c o u n t e r a c t   the  l o c a l i z e d   coo l ing   of  t h e  

second  manifo ld   hous ing  by  the  b l o c k i n g   cool  a i r ,   t h e  

second  housing  is  p rov ided   wi th   a  p l u r a l i t y   of  hot  a i r  

o u t l e t s   l oca t ed   between  the  hea ted   a i r   d i s cha rge   c h a n n e l s  



which  communicate  by  passageways  with  the  second  m a n i -  

fold   hous ing   compartment  to  al low  a  c o n t i n u o u s   bleed  o f f  

of  a  smal l   amount  of  heated  a i r   from  the  second  m a n i f o l d  

hous ing   compartment .   This  hea ted   bleed  off  a i r   c o n t a c t s  

t h e . w a l l   p o r t i o n s   of  the  second  man i fo ld   housing  a d j a c e n t  

the  hea ted   a i r   d i s c h a r g e   channels   to  hea t   the  same,  t h u s  .  

r educ ing   the  a fo remen t ioned   l o c a l i z e d   coo l i ng   e f f e c t   and 

min imiz ing   the  time  n e c e s s a r y   to  r e - e s t a b l i s h   a  s a t i s -  

f a c t o r y . h e a t e d   a i r   stream  in  a  p r e v i o u s l y   b locked  c h a n n e l ,  

t he reby   avo id ing   r e s u l t a n t   p a t t e r n i n g   i r r e g u l a r i t i e s   i n  

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

In  a d d i t i o n ,   con t inuous   b l e e d - o f f   of  hea ted   a i r  

from  the  second  manifo ld   housing  dur ing  p a t t e r n i n g   p r e -  

vents   o v e r h e a t i n g   of  the  h e a t e r s   and  reduces   p r e s s u r e  

b u i l d   up  of  heated   a i r   in  the  man i fo ld   hous ing   when  t h e  

hea ted   a i r   s t reams  are  blocked  by  the  cool  a i r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

Objects   and  d e t a i l s   of  the  i n v e n t i o n   w i l l   b e  

b e t t e r   unde r s tood   from  the  f o l l o w i n g   d e t a i l e d   d e s c r i p -  

t ion  of  p r e f e r r e d   embodiments  t h e r e o f ,   when  taken  t o -  

ge the r   with  the  accompanying  d rawings ,   in  w h i c h :  

F igure   1  is  a  s chemat ic   s ide  e l e v a t i o n   v i e w  

of  a p p a r a t u s   for  p r e s s u r i z e d   hea ted   f l u i d   s t ream  t r e a t -  

ment  o f   a  moving  s u b s t r a t e   m a t e r i a l   to  impar t   a  s u r f a c e  

p a t t e r n   or  change  in  the  s u r f a c e   appea rance   t h e r e o f ,   and 

i n c o r p o r a t i n g   n o v e l  f e a t u r e s   of  the  p r e s e n t   i n v e n t i o n ;  

Figure   2  is  an  en la rged   p a r t i a l   s e c t i o n a l  

e l e v a t i o n   view  of  the  f l u i d   d i s t r i b u t i n g   m a n i f o l d  

assembly  of  the  appara tus   of  F igure   1,  taken  along  a 



s e c t i o n   l i ne   of  the  manifo ld   assembly  i n d i c a t e d   by  t h e  

l i n e   I I - I I   in  F igure   7;  

F igure   3  is  an  en la rged   s e c t i o n a l   view  of  end 

p o r t i o n s  o f   the  e l o n g a t e   mani fo ld   assembly,   taken  g e n e -  

r a l l y   along  l i ne   I I I - I I I   of  F igure   2  a n d  l o o k i n g   in  t h e  

d i r e c t i o n   of  the  a r r o w s ;  

F igure   4  is  an  en l a rged   s ide   e l e v a t i o n   view  of  

end  p o r t i o n s   of  the  e l o n g a t e   b a f f l e   member  of  the  m a n i -  

fold  assembly,   looking  in  the  d i r e c t i o n   of  arrows  IV-IV 

of  F igu re   2 ;  

F igure   5  is  an  en la rged   broken  away  s e c t i o n a l  

view  of  the  f l u i d   s tream  d i s t r i b u t i n g   mani fo ld   h o u s i n g  

p o r t i o n   of  the  manifo ld   assembly  as  i l l u s t r a t e d   i n  

F i g u r e   2 ;  

F igure   6  i s   an  en la rged   broken  away  plan  v i ew 

of  an  end  p o r t i o n   of  the  f l u i d   s t ream  d i s t r i b u t i n g   m a n i -  

fo ld   hous ing  looking   i n  t h e   d i r e c t i o n   of  the  arrows  VI -VI  

of  F igu re   5 ;  

F igure   7  is  an  en la rged   plan  view  of  end  p o r -  

t i o n s   of  the  mani fo ld   assembly,   taken  g e n e r a l l y   a l o n g  

l i n e   VI I -VII   of  F igure   2  and  looking  in  t h e  d i r e c t i o n   o f  

the  ar rows;   and 

Figure   8  is  a  f r o n t   e l e v a t i o n   view  of  the  f l u i d  

d i s t r i b u t i n g   mani fo ld   housing  looking  in  the  d i r e c t i o n   o f  

arrow  VIII  in  F igure   7 ;  

F igure   9  is  an  en l a rged   s e c t i o n a l   e l e v a t i o n  

view  of  a  modi f i ed   form  of  f l u i d   d i s t r i b u t i n g   m a n i f o l d  

h o u s i n g . f r o m   tha t   shown  in  F igu re s   2  and  5 .  



DETAILED  DESCRIPTION  OF  PREFERRED  EMBODIMENT: 

R e f e r r i n g   more  s p e c i f i c a l l y   to  the  d r a w i n g s ,  

F i g u r e   1  shows,   d i a g r a m m a t i c a l l y ,   an  o v e r a l l   s i d e  

e l e v a t i o n   view  of  appa ra tu s   for  p r e s s u r i z e d   hea ted   f l u i d  

s t ream  t r e a t m e n t   of  a  moving  s u b s t r a t e   m a t e r i a l   t o . . im-  

pa r t   a  p a t t e r n   or  v i s u a l   change  t h e r e t o .   As  seen,  t h e  

a p p a r a t u s   i n c l u d e s   a  main  suppor t   frame  i n c l u d i n g   end 

f r a m e  s u p p o r t   members,  one  of  which  10  is  i l l u s t r a t e d  

in  F igure   1.  S u i t a b l y   r o t a t a b l y   mounted  on  the  end 

s u p p o r t   members  of  the  frame  are  a  p l u r a l i t y   of  s u b -  

s t r a t e   guide  r o l l s   which  d i r e c t   an  i n d e f i n i t e   l e n g t h  

s u b s t r a t e   m a t e r i a l ,   such  as  a  t e x t i l e   f a b i r c   12,  f r o m  

a  f a b r i c   supply  r o l l   14,  pas t   a  p r e s s u r i z e d   hea ted   f l u i d  

t r e a t i n g   u n i t ,   g e n e r a l l y   i n d i c a t e d   at  1 6 .  A f t e r   t r e a t -  

ment,  the  f a b r i c   is  c o l l e c t e d   in  c o n t i n u o u s   manner  on 

a  t ake -up   r o l l   18.  As  shown,  f a b r i c   12  from  supply  r o l l  

14   passes   over  an  i d l e r   r o l l   20  and  is  fed  by  a  pa i r   o f  

d r i ven   r o l l s   22,  24  to  a  main  d r i ven   f a b r i c   suppor t   r o l l  

26  to  pass  the  su r f ace   of  the  f a b r i c   c l o s e l y  a d j a c e n t  

the  hea ted   f l u i d   d i s c h a r g e   o u t l e t s   of  an  e l o n g a t e   f l u i d  

d i s t r i b u t i n g   manifold   assembly  30  of  t r e a t i n g   un i t   16.  

The  t r e a t e d   f a b r i c   12  t h e r e a f t e r   passes   over  a  s e r i e s  

of  d r i ven   guide  r o l l s   32,  34  and  an  i d l e r   r o l l   36  t o  

take  u p ' r o l l   18  for  c o l l e c t i o n .  

As  i l l u s t r a t e d   in  F igure   1,  f l u i d   t r e a t i n g  

un i t   16  i nc ludes   a  source  of  compressed  f l u i d ,   such  a s  

an  a i r  c o m p r e s s o r   38,  which  s u p p l i e s   p r e s s u r i z e d   a i r   t o  

an  e l o n g a t e   a i r   header  pipe  40.  Header  pipe  40  communi- 

ca tes   by  a  s e r i e s   of  a i r   l i n e s   42  spaced  un i fo rmly   a l o n g  



i t s   l e n g t h   with  a  bank  of  i n d i v i d u a l   e l e c t r i c a l   h e a t e r s  

i n d i c a t e d   g e n e r a l l y   at  44.  The  h e a t e r s   44  are  a r r a n g e d  

in  p a r a l l e l   along  the  l eng th   of  m a n i f o l d   assembly  30 

a n d . s u p p l y   hea ted   p r e s s u r i z e d   a i r   t h e r e t o   through  s h o r t ,  

i n d i v i d u a l   a i r   supply  l i n e s ,   i n d i c a t e d   at  46,  w h i c h  

communicate  with  assembly  30  u n i f o r m l y   a long  i t s   f u l l  

l e n g t h .   Air  supply  to  the  f l u i d   d i s t r i b u t i n g   m a n i f o l d  

assembly  is  c o n t r o l l e d   by  a  mas te r   c o n t r o l   va lve   48 ,  

p r e s s u r e   r e g u l a t o r   va lve   49,  and  i n d i v i d u a l   p r e c i s i o n  

c o n t r o l   v a l v e s ,   such  as  need l e   v a l v e s   50,  l o c a t e d   i n  

each  h e a t e r   a i r   supply  l i n e   42.  The  h e a t e r s   a r e  c o n -  

t r o l l e d   in  s u i t a b l e   manner,  as  by  t e m p e r a t u r e   s e n s i n g .  

means  l o c a t e d   in  the  o u t l e t   l i n e s   46  of  e a c h  h e a t e r ,  

with  r e g u l a t i o n   of  a i r   flow  and  e l e c t r i c a l   power  t o  

each  of  the  h e a t e r s   to  m a i n t a i n   the  h e a t e d   f l u i d   a t .  

a  un i fo rm  t e m p e r a t u r e   and  p r e s s u r e   as  i t   pa s ses   i n t o  

the  man i fo ld   assembly  along  i t s   f u l l   l e n g t h .   T y p i c a l l y ,  

for  p a t t e r n i n g   t e x t i l e   f a b r i c s ,   such  as  p i l e   f a b r i c s  

c o n t a i n i n g - t h e r m o p l a s t i c   p i l e   ya rns ,   the  h e a t e r s   a r e  .  

employed  to  hea t   a i r   e x i t i n g   the  h e a t e r s   and  e n t e r i n g  

the  m a n i f o l d   assembly  to  a  un i form  t e m p e r a t u r e   of  a b o u t  

3 7 0 ° C - 5 1 0 ° C .  

The  hea ted   f l u i d   d i s t r i b u t i n g   m a n i f o l d  a s s e m -  

bly  30  is  d i sposed   ac ross   the  f u l l   width   of  the  path  o f  

movement  of  the  f a b r i c   and  c l o s e l y   a d j a c e n t   the  s u r f a c e  

t h e r e o f   to  be  t r e a t e d .   Al though  the  l e n g t h   of  the  man-  

i f o l d   assembly may  vary ,   t y p i c a l l y   in  the  t r e a t m e n t   o f  

t e x t i l e   f a b r i c   m a t e r i a l s ,   the  l eng th   of  the  m a n i f o l d  

assembly   may  be  1.93  meters   or  more  to  accommodate  

f a b r i c s   of  up  to  about  1.8  mete r s   in  w i d t h .  



As  i l l u s t r a t e d   in  F igure   1  and  in  Figure  7 ,  

the  e l onga t e   mani fo ld   assembly  30  and  the  bank  of  h e a t e r s  

44  are  suppor ted   at  t h e i r   ends  on  the  end  frame  s u p p o r t  

members  10  of  the  main  suppor t   frame  by  suppor t   arms  52 

w h i c h   are  p i v o t a l l y   a t t a c h e d   to  end  members  10  to   p e r m i t  

movement  of  the  assembly  30  and  h e a t e r s   44  away  from  t h e  

s u r f a c e   o f . t h e   f a b r i c   12  and  f a b r i c   s u p p o r t i n g   r o l l e r   26 

dur ing   pe r iods   when  the  movement  of  the  f a b r i c   through  t h e  

t r e a t i n g   appa ra tu s   may  be  s t o p p e d .  

D e t a i l s   of  the  improved  hea ted   f l u i d   d i s -  

t r i b u t i n g   manifo ld   assembly  of  the  p r e s e n t   i n v e n t i o n   may 

be  bes t   d e s c r i b e d   by  r e f e r e n c e   to  F igures   2-9  of  the  d r aw-  

ings .   As  seen  in  F igure   2,  which  is  a  p a r t i a l   s e c t i o n a l  

e l e v a t i o n   view  through  the  assembly,   taken  along  l i n e  

I I - I I   of  Figure   7,  the  mani fo ld   assembly  30  comprises   a 

f i r s t   l a r g e   e l o n g a t e   mani fo ld   hous ing   54  and  a  s econd  

s m a l l e r   e l onga t e   mani fo ld   hous ing   56  s e c u r e d  i n   f l u i d   t i g h t  

r e l a t i o n s h i p   t h e r e w i t h   by  a  p l u r a l i t y   of  spaced  c l amping  

m e a n s ,   one  of  which  is  g e n e r a l l y   i n d i c a t e d   at  58.  The 

man i fo ld   hous ings   54,  56  extend  ac ross   the  f u l l   width  o f  

the  f a b r i c   12  a d j a c e n t   i t s   path  of  movement.  Clamping 

m e a n s   58  compr i s e s   a  p l u r a l i t y   of  m a n u a l l y - o p e r a t e d  

clamps  60  spaced  along  the  l e n g t h   of  the  hous ings :   Each 

clamp  i nc ludes   a  f i r s t   p o r t i o n   62  f i x e d l y   a t t a c h e d ,   as  by 

welding,   to  the  f i r s t   mani fo ld   hous ing  54,  and  a  s econd  

movable  p o r t i o n   64  p i v o t a l l y   a t t a c h e d   t o  f i x e d  p o r t i o n  

62  by  a  manually  ope ra t ed   hand le   and  l i n k a g e   mechanism 

66.  Second  p o r t i o n   64  of  clamp  60  i n c l u d e s   an  a d j u s t a b l e  

th readed   screw  and  bo l t   assembly  68  with  e l o n g a t e   p r e s s e r  



bars  70  which  apply  p r e s s u r e   to  man i fo ld   housing  56  t h r o u g h  

a  p l u r a l i t y   of  spacer   b locks   72  which  are  a t t a c h e d   to  t h e  

s u r f a c e   of  housing  56  at  spaced  l o c a t i o n s   along  i t s   l e n g t h  

(Fig.  7 ) .  

As  bes t   seen  in  F igure   2,  f i r s t   e l onga t e   m a n i -  

fold   hous ing  54  is  of  g e n e r a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n a l  

shape,  and  i n c l u d e s   a  pa i r   of  spaced  p l a t e s   forming  s i d e  

wal l s   74,  76  which  extend  ac ros s   the  f u l l   width  of  the  p a t h  

of  f a b r i c   movement,  and  e l o n g a t e   top  and  bottom  wall   p l a t e s  

78,  80  which  de f ine   a  f i r s t   e l o n g a t e   f l u i d   r e c e i v i n g   com- 

par tment   81,  the  ends  of  which  are  s ea l ed   by  end  wall   p l a t e s  

82  s u i t a b l y   bo l t ed   t h e r e t o .   Communicating  with  bottom  w a l l  

p l a t e   80  through  f l u i d   i n l e t   openings   83  (Fig.  4)  s p a c e d  

un i fo rmly   t h e r e a l o n g   are  the  a i r   supply   l i n e s   46  from  e a c h  

of  the  e l e c t r i c a l   h e a t e r s   44.  The  s ide   wal ls   74,  76  of  t h e  

hous ing  are  connected  to  top  wa l l   p l a t e  7 8   in  s u i t a b l e  

manner,  as  by  we ld ing ,   and  the  bot tom  w a l l  p l a t e   80  i s  

removably  a t t a c h e d   to  s ide   w a l l s   74,  76  by  b o l t s   84  to  p e r -  

mit  access   to  the  f l u i d   r e c e i v i n g   compartment .   The  p l a t e s  

and  wal ls   of  the  housing  54  are  formed  of  s u i t a b l e   h i g h  

s t r e n g t h   m a t e r i a l ,   such  as  s t a i n l e s s   s t e e l ,   or  the  l i k e .  

The  mani fo ld   h o u s i n g s   54,  56  are  c o n s t r u c t e d   and 

a r ranged   so  tha t   the  flow  path  of  f l u i d   through  the  f i r s t  

housing  54  is  g e n e r a l l y   at  a  r i g h t   angle   to  the  d i s c h a r g e  

axes  of  the  f l u i d   s t ream  o u t l e t s   of  the  second  m a n i f o l d  

housing  56.  In  addition,   the  mass  compris ing,   s ide  w a l l s  

74,  76  and  top  and  bot tom  wal l   p l a t e s   78,  80  of  f i r s t   man- 

i f o l d   housing  54  is  s u b s t a n t i a l l y   s y m m e t r i c a l l y   a r r a n g e d  

on  opposing  s ides   of  a  p lane   b i s e c t i n g   the  f i r s t   f l u i d  



r e c e i v i n g   compartment  81  in  a  d i r e c t i o n - p a r a l l e l   t o  t h e  

e longa t e   l ength   of  mani fo ld   hous ing  54  and  p a r a l l e l   t o  

the  predominant   d i r e c t i o n   of  f l u i d   flow,  i . e . ,   from  i n l e t  

open ings  83   to  passageways  86,  through  the  housing  com- 

par tment   81.  Because  the  mass  of  the  f i r s t   housing  54 

is  a r ranged   in  a  g e n e r a l l y   symmet r i ca l   f a s h i o n  w i t h  r e -  

spec t   to  the  path  of  the  heated   f l u i d   through  the  h o u s i n g  

compartment  81,  thermal   g r a d i e n t s   and  the  r e s u l t i n g  

t h e r m a l l y - i n d u c e d   d i s t o r t i o n s   in  the  f i r s t   housing  54 

also  tend  to  be  s i m i l a r l y   s y m m e t r i c a l .   As  a  c o n s e q u e n c e ,  

any  d i s t o r t i o n   of  the  mani fo ld   a s s e m b l y  c a u s e d   by  e x p a n -  

sion  and  c o n t r a c t i o n   due  to  t e m p e r a t u r e   d i f f e r e n t i a l s  

tends  to  be  r e so lved   in  a  plane  g e n e r a l l y   p a r a l l e l   to  t h e  

s u r f a c e   of  the  t e x t i l e   f a b r i c   12  being  c o n t a c t e d   by  t h e  

hea ted   f l u i d   s t reams .   This  r e s o l u t i o n   of  movement .o f  

the  manifold   assembly  minimizes   any  d i s p l a c e m e n t   o f . t h e  

mani fo ld   d i s c h a r g e   o u t l e t   channels   115  toward  or  away  f rom 

the  f a b r i c   12  as  a  r e s u l t   of  non-un i fo rm  thermal   e x p a n s i o n  

of  the  mani fo ld   assembly.   Any  remain ing   u n r e s o l v e d  

t h e r m a l l y - i n d u c e d   d i s p l a c e m e n t   of  the  mani fo ld   h o u s i n g  

54  may  be  c o r r e c t e d   by  use  of  j a c k i n g   members  or  o t h e r  

means  to  supply  c o r r e c t i v e   f o r ce s   d i r e c t l y   to  the  m a n i -  

fold  h o u s i n g .  

As  bes t   seen  in  F igures   2,  3  and  7,  upper  w a l l  

p l a t e   78  of  manifo ld   hous ing   54  is  of  r e l a t i v e l y   t h i c k  

c o n s t r u c t i o n   and  is  p rov ided   with  a  p l u r a l i t y   of  f l u i d  

f l o w   passageways  86  which  are  d i sposed   in  u n i f o r m l y  s p a c e d  

r e l a t i o n   along  the  p l a t e   in  two  rows  to  communicate  t h e  

f i r s t   f l u i d   r e c e i v i n g   compartment  81  w i t h  a   c e n t r a l  



e l o n g a t e   channel   88  in  the  ou te r   f a c e  o f   p l a t e   78  which .  

extends  between  the  passageways   along  the  l ength   o f  t h e  

p l a t e .   As  seen  in  F igures   3  and  7,  the  passageways  in  one 

row  are  l o c a t e d   in  s t a g g e r e d ,   spaced  r e l a t i o n   to  the  p a s s a g e -  

ways  in  t h e  o t h e r   row  to  p r o v i d e   for   uniform  d i s t r i b u t i o n   o f  

p r e s s u r i z e d   a i r   i n to   the  c e n t r a l   channel   88  while  m i n i m i z i n g  

s t r e n g t h   loss   of  the  e l o n g a t e   p l a t e   78  in  the  o v e r a l l   m a n i -  

fold   a s s e m b l y .  

As  seen   in  F igu re s   2  and  4,  l oca t ed   in  f i r s t  

f l u i d   r e c e i v i n g   compartment   81  a n d  a t t a c h e d   to  the  b o t t o m  

wall   p l a t e   80  of  the  hous ing   54  by  th readed   b o l t s  9 0   is  an  

e l o n g a t e   c h a n n e l - s h a p e d   b a f f l e   p l a t e   92  which  extends  a l o n g  

t h e . l e n g t h   of  the  compartment   81  in  o v e r l y i n g   r e l a t i o n   t o  

wall   p l a t e   80  and  the  spaced ,   f l u i d   i n l e t   openings  8 3 .  

Ba f f l e   p l a t e   92  s e rves   to  d e f i n e   a  f l u i d   r e c e i v i n g   chamber  

in  the  compartment  81  having  s ide   openings  or  s l o t s   94 

a d j a c e n t   wall   p l a t e   80  to  d i r e c t   the  incoming  hea ted   a i r  

from  the  bank  of  h e a t e r s   in  a  g e n e r a l l y   r e v e r s i n g   path  o f  

f l o w  t h r o u g h   compartment  8 1 .  A s   seen  in  F igure   2,  d i s p o s e d  

above  c h a n n e l - s h a p e d   b a f f l e   p l a t e   92  in  compartment  81  b e -  

tween  the  f l u i d   i n l e t   openings   83  and  f l u i d   o u t l e t   p a s s a g e -  

ways  8 6 . i s   an  e l o n g a t e   f i l t e r   member  96  which  c o n s i s t s   o f  

a   p r e f o r a t e d ,   g e n e r a l l y   J - s h a p e d   p l a t e   98  w i t h  f i l t e r  

sc reen   100  d i sposed   t h e r e a b o u t .   F i l t e r   member  96  e x t e n d s '  

the  l eng th   of  the  f i r s t   f l u i d   r e c e i v i n g   compartment  81  and 

se rves   to  f i l t e r   f o r e i g n   p a r t i c l e s   from  the  heated   p r e s s u r -  

ized  a i r   dur ing  i t s   passage   t h e r e t h r o u g h .   Access  to  t h e  

compartment  81  by  way  of  removable   bottom  wall   p l a t e   80 

p e r m i t s  p e r i o d i c   c l e a n i n g   and /o r   r ep l acemen t   of  the  f i l t e r  



member,  and  the  f i l t e r   member  is  m a i n t a i n e d   in  p o s i t i o n  

in  the  compartment  81  by  f r i c t i o n a l   engagement  with  t h e  

s ide   wa l l s   74,  76  to  permit   i t s   quick  removal  from  and 

r e p l a c e m e n t   in  the  compartment  81.  

As  bes t   seen  in  F igures   2,  5,  and  8,  s e c o n d  

s m a l l e r   mani fo ld   housing  56  comprises   f i r s t   and  s e c o n d  

o p p o s e d  e l o n g a t e   wal l   members  102,  104,  each  of  which  h a s  

an  e l o n g a t e   r e c e s s   or  channel   108  t h e r e i n .   Wall  members 

102,  104  are  d i sposed   in  s p a c e d ,  c o e x t e n s i v e   p a r a l l e l  

r e l a t i o n   with  t h e i r   channels   108  in  f ac ing   r e l a t i o n   t o  

form  upper  and  lower   wall   p o r t i o n s   of  a  second  f l u i d   r e -  

c e i v i n g   compartment  110,  in  the  second  man i fo ld   h o u s i n g  

56.  Ends  of  the  second  f l u i d   r e c e i v i n g   compartment  110 

are  c losed   by  end  p l a t e s   111  (Fig.   7).  The  opposed  w a l l  

members  102,  104  are  ma in t a ined   in  spaced  r e l a t i o n   by  an  

e l o n g a t e ' f r o n t   shim  p l a t e   112  which  has   a  p l u r a l i t y   of  

p a r a l l e l ,   e l o n g a t e   no tches   114  (Fig.   6)  in  one  s i d e . e d g e  

t h e r e o f ,   and  a  r ea r   e longa te  sh im  p l a t e   116  d i s p o s e d  b e -  

tween  the  opposed  faces   of  the  wal l  members   102,  104  i n  

f l u i d   t i g h t   engagement  t h e r e w i t h .   As  seen  in  F igures   5 ,  

6 ,  a n d   8,  the  notched  edge  of  shim  p l a t e   112  is  d i s p o s e d  

between  the  f i r s t   and  second  wal l   members  along  the  f r o n t  

e l o n g a t e   edge  p o r t i o n s   t he reo f   to  form,  with  wal l   members 

102,  104,  a  p l u r a l i t y   of  p a r a l l e l   heated   f l u i d   d i s c h a r g e  

o u t l e t   channe l s   which  d i r e c t   hea ted   p r e s s u r i z e d   a i r   f rom 

the  second  f l u i d   r e c e i v i n g   compartment  110  in  n a r r o w ,  

d i s c r e t e   s t reams  at  a  s u b s t a n t i a l l y   r i g h t   angle   in to   t h e  

s u r f a c e   of  the  moving  f a b r i c   s u b s t r a t e   m a t e r i a l   12.  Dowel 

pins  117  in  second  compartment  110  f a c i l i t a t e   a l ignment   o f  



shim  p l a t e   112  between  wal l   members  102,  104.  T y p i c a l l y ,  

in  t r e a t m e n t   of  t e x t i l e   f a b r i c s ,   such  as  p i l e   f a b r i c s   c o n -  

t a i n i n g   t h e r m o p l a s t i c   p i l e   yarn  or  f i b e r   components ,   t h e  

d i s c h a r g e   channe ls   115  of  man i fo ld   56  may  be  0.3  mm  w i d e  

and  u n i f o r m l y   spaced  on  2.54  mm  c e n t e r s ,   with  756  d i s c h a r g e  

c h a n n e l s   being  l o c a t e d   in  a  row  along  a  1.93  meter   l o n g  

m a n i f o l d   assembly.   For  p r e c i s e   c o n t r o l   of  the  hea t ed   a i r  

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

are  p r e f e r a b l y   m a i n t a i n e d   between  about  0.50  to  0.77  mm 

from  the  f a b r i c   s u r f a c e   being  t r e a t e d .  

Lower  wal l   member  104-of  the  second  m a n i f o l d  

hous ing   56  is  p rov ided   with  a  p l u r a l i t y   of  f l u i d   i n l e t  

openings   118  which  communicate  with  the  e l o n g a t e   channel   88 

o f ' t h e   f i r s t   mani fo ld   hous ing  54  a l o n g ' i t s   l e n g t h   to  r e c e i v e  

p r e s s u r i z e d   hea ted   a i r   from  the  f i r s t   man i fo ld   hous ing   54 

in to   the  second  f l u i d   r e c e i v i n g   compartment   110.  W a l l  

members  102,  104  of  the  second  mani fo ld   hous ing   56  a r e  

connec ted   at  spaced  l o c a t i o n s   by  a  p l u r a l i t y   of  t h r e a d e d  

b o l t s   120,  and  the  second  man i fo ld   hous ing   56  is  m a i n t a i n e d  

in  f l u i d   t i g h t   r e l a t i o n   with  i t s   shim  members  and  with  t h e  

e l o n g a t e   channel   88  of  the  f i r s t   man i fo ld   h o u s i n g  5 4 ,   b y  

the  a d j u s t a b l e   clamps  60.  Guide  means,  c o m p r i s i n g   a  

p l u r a l i t y   of  sho r t   guide  bars   122  a t t a c h e d   to  the  s e c o n d  

man i fo ld   hous ing   56  and  r e c e i v e d   in  guide  bar  openings   i n  

b r a c k e t s   124  a t t a c h e d  t o   the  f i r s t   man i fo ld   hous ing   54 ,  

ensure   p rope r   a l ignmen t   of  the  f i r s t   and  second  m a n i f o l d  

h o u s i n g s   dur ing   t h e i r   a t t a c h m e n t   by  t h e  q u i c k - r e l e a s e  

clamps  6 0 .  

As  seen  in  F igures   1,  2,  5,  and 8  of  the  d r a w -  

i ngs ,   each  of  the  hea ted   f l u i d   d i s c h a r g e   o u t l e t   c h a n n e l s  



115  o f  t h e   second  manifo ld   hous ing   56  which  d i r e c t   s t r e a m s  

of  a i r   in to   the  s u r f a c e   of  f a b r i c   12  is  p rov ided   with  a  

tube  126  which  communicates  at  a  r i g h t   angle   to  the  axis   o f  

the  d i s c h a r g e   channel  to  i n t r o d u c e   p r e s s u r i z e d   cool  a i r ,  

i . e . ,   a i r   having  a  t e m p e r a t u r e   s u b s t a n t i a l l y   below  tha t   o f  

the  hea ted   a i r   in  second  f l u i d   r e c e i v i n g   compartment  110 ,  

i n t o   the  hea ted   f l u i d   d i s c h a r g e   o u t l e t   c h a n n e l  t o   s e l e c t -  

i v e l y   b lock   the  flow  of  hea ted   a i r   through  the  channel   i n  

a cco rdance   with  p a t t e r n   c o n t r o l   i n f o r m a t i o n .   Air  p a s s i n g  .  

through  the  tubes  126  may  be  cooled   by  a  water   j a c k e t   127 

which  is  p rov ided   with  cool ing   water   from  a  s u i t a b l e   s o u r c e ,  

not  shown.  As  shown  in  F igure   1,  p r e s s u r i z e d   u n h e a t e d  

a i r   is  s u p p l i e d   to  each  of  the  tubes  126  from  c o m p r e s s o r  

38  by  way  of  a  master   c o n t r o l   va lve   128,  p r e s s u r e   r e g u -  

l a t o r   va lve   129,  a i r   l ine   130,  and  unhea ted   a i r   header   p i p e  

132  which  is  connected  by  a  p l u r a l i t y   o f  ' i n d i v i d u a l   a i r  

s u p p l y   l i n e s   134  to  the  i n d i v i d u a l   tubes  126.  Each  o f  t h e  

i n d i v i d u a l   cool  a i r   supply  l i n e s   134  is  p rov ided   w i t h  a n  

i n d i v i d u a l   c o n t r o l   valve  l o c a t e d   in  a  va lve   box  136 .  

These  i n d i v i d u a l   c o n t r o l   va lves   are  ope ra t ed   to  open  o r  

c lo se   in  r e sponse   to  s i g n a l s   from  a  p a t t e r n   c o n t r o l   d e -  

v i c e ,   such  as  a  computer  138,  to  stop  the  flow  of  hot  a i r  

th rough  s e l e c t e d   d i s c h a r g e   channe l s   115  dur ing  movement  o f  

the  f a b r i c   and  t h e r e b y  p r o d u c e   a  d e s i r e d   p a t t e r n   in  t h e  

f a b r i c .   D e t a i l e d   p a t t e r n i n g   i n f o r m a t i o n   for  i n d i v i d u a l  

p a t t e r n s   may  be  s t o r ed   and  accessed   by  means .o f   any 'known  

data   s t o r a g e   medium  s u i t a b l e   for   use  with  e l e c t r o n i c  

compute rs ,   such  as  magnet ic   tape ,   EPROMs,  e tc .   As  s e e n  

in  F igures   5,  6,  and  8,  l o c a t e d   in  the  lower  wall   member 



104  between  each  of  the  p r e s s u r i z e d  h e a t e d   f l u i d   d i s c h a r g e  

o u t l e t   channe ls   115  is  a  f l u i d   o u t l e t   tube  140.  Each  o u t -  

l e t   tube  140  is  in  con t inuous   communicat ion  with  the  f l u i d  

r e c e i v i n g   compartment  110  of  housing  56  by  a  p a s s a g e w a y  

142  formed  by  an  a r c u a t e   groove  cut  i n to   the  upper  s u r f a c e  

of  l o w e r  w a l l   member  104  between  each  d i s c h a r g e   o u t l e t  

channe l   115  formed  by  the  wal l   members  and  shim  p l a t e   112 .  

Each  of  the  f l u i d   o u t l e t   tubes  140  is  p o s i t i o n e d   at  a  r i g h t  

angle   or  g r e a t e r   to  the  axes  of  d i s c h a r g e   of  the  o u t l e t  

c h a n n e l s  1 1 5 ,   as  measured  from  tha t   p o r t i o n   of  the  o u t l e t  

channe l   c l o s e s t   to  the  f a b r i c   s u r f a c e ,   to  c o n t i n u o u s l y  

b leed   off  a  p o r t i o n   of  hea ted   p r e s s u r i z e d   a i r   from  t h e  

f l u i d   r e c e i v i n g   compartment  110  through  passageways   142 

and  to  d i r e c t   the  same  away  from  the  s u r f a c e   of  the  moving 

f a b r i c   12  (Fig.   3).  The  con t inuous   flow  of  hot  a i r   t h r o u g h  

passageways   142  which  extend  p a r a l l e l   to  channe ls   115,  

hea t s   the  wal l   p o r t i o n s   of  the  mani fo ld   hous ing   56  a n d  

s u r f a c e   p o r t i o n s   of  the  shim  p l a t e   112  between  the  d i s c h a r g e  

channe l s   to  c o u n t e r a c t   the  coo l ing   of  the  same  when  p r e s s u r -  

ized  cool  a i r   is  i n t r o d u c e d   in to   the  channe l s   for  b l o c k i n g  

h e a t e d   a i r   s t ream  d i s c h a r g e   t h e r e f r o m . '  

By  c o n t i n u o u s l y   b l e e d i n g   off  a  p o r t i o n   of  p r e s s u r -  

ized  hea ted   a i r   from  the  f l u i d   r e c e i v i n g   compartment  1 1 0 ,  

excess   hea t   and  p r e s s u r e   which  bu i l d   up  in  the  compar tmen t  

dur ing   b l o c k i n g   of  the  d i s c h a r g e   channe l s   115  is  r e d u c e d  

to  minimize   p a t t e r n   d i s t o r t i o n s   in  the  f a b r i c   r e s u l t i n g  

t h e r e f r o m .   Cont inuous   b leed   off  of  hot  a i r . f r o m   the  m a n i -  

fo ld   compartment   also  reduces   the  f r e q u e n c y   of  r e g u l a t i o n  

of  power  to  the  i n d i v i d u a l   h e a t e r s   44  to  m a i n t a i n   a i r   a t  



a  d e s i r e d   t empera tu re   e n t e r i n g   the  man i fo ld   assembly  30,  and 

p r e v e n t s   p o s s i b l e   o v e r h e a t i n g   or  burn  out  of  the  h e a t e r s  

when  a i r   flow  t h e r e t h r o u g h   could  be  reduced  by  e x c e s s i v e  

p r e s s u r e  b u i l d   up  in  compartment  110 .  

The  amount  of  a i r   c o n t i n u o u s l y   bled  off  from  t h e  

f l u i d   r e c e i v i n g   compartment  110  through  tubes  140  may  be  

v a r i e d   by  use  of  tubes  of  va ry ing   i n t e r n a l   c r o s s - s e c t i o n a l  

a rea .   T y p i c a l l y ,  f o r   p a t t e r n i n g   t e x t i l e ' f a b r i c s   c o n t a i n i n g  

t h e r m a l l y   deformable   components,   i t   has  been  found  t h a t  

i m p r o v e d   r e s u l t s   in  p a t t e r n   u n i f o r m i t y   have  been  a c h i e v e d  

when  the  t o t a l   i n t e r n a l   c r o s s - s e c t i o n a l   area  of  the  o u t l e t  

tubes  140  is  about  o n e - h a l f   or  more  of  the  t o t a l   c r o s s -  

s e c t i o n a l   area  of  the  d i s c h a r g e   o u t l e t   channels   115  of  t h e  

m a n i f o l d   housing  56.  

Under  c e r t a i n   c o n d i t i o n s ,   i t   may  not  be  n e c e s s a r y  

to  heat   the  manifold   hous ing  56  and  shim  p l a t e   1 1 2  t o  

. c o u n t e r a c t  t h e   e f f e c t   of  the  b l o c k i n g   s t ream  of  p r e s s u r i z e d  

cool  a i r   from  tube  126.  However,  where  the  use  of  such  

b l o c k i n g   s t reams  could  r e s u l t   in  a  b u i l d - u p   of  heat   and 

p r e s s u r e   s u f f i c i e n t   to  s h o r t e n   h e a t e r   l i f e   or  induce  p r o b -  

lems  in  power  r e g u l a t i o n ,   i t   is  f o r e s e e n   t h a t  t u b e s   140  may 

be  l o c a t e d   so  as  to  ex i t   hea ted   a i r   from  compartment  110 

from  any  convenien t   l o c a t i o n ,   such  as  d e p i c t e d   at  140A  of  

F igu re   5 .  

F igure   9  shows  a  modi f i ed   form  of  m a n i f o l d  

assembly  from  that   shown  in  F igu re s   1-8  where in   a  s econd  

m a n i f o l d   housing  200  wi thou t   tubes  126  i s  e m p l o y e d   in  t h e  

m a n i f o l d   assembly  to  p a t t e r n   the  s u b s t r a t e   m a t e r i a l .   The 

c o n s t r u c t i o n   and  a t t a chmen t   of  the  man i fo ld   hous ing  200  t o  



the  main  hous ing   154  is  s u b s t a n t i a l l y   i d e n t i c a l   to  t h e  

f l u i d   d i s t r i b u t i n g   man i fo ld   hous ing   56  of  F igu re s   1 - 8  

wi th   the  e x c e p t i o n   of  tubes  126  of  c o o l e r   f l u i d   for  b l o c k -  

ing  d i s c h a r g e   of  the  hea ted   f l u i d   from  the  man i fo ld   c h a n n e l s .  

Hous ing-200   i n c l u d e s   upper  and  lower  e l o n g a t e   wal l   members 

2 0 2 , . 2 0 4   with  notched  shim  p l a t e   206  and   r e a r   shim  p l a t e  

208  d e f i n i n g   the  hot   f l u i d   r e c e i v i n g   compartment   t h e r e i n .  

The  n o t c h e s   of  shim  p l a t e   206  are  spaced  at  d e s i r e d   l o c a -  

t i o n s   along  the  edge  of  the  p l a t e   to  p r o d u c e  a   p a t t e r n   o f  

c o n t i n u o u s   s t r i p e s   along  the  l e n g t h   of  t he  mov ing   s u b s t r a t e ,  

and  s t r i p e   p a t t e r n   changes  may  be  a f f e c t e d   by  q u i c k '  

r e l e a s e   of  the  mani fo ld   hous ing   200  from  t h e  m a i n   m a n i f o l d  

hous ing   154  and  r e p l a c e m e n t   of  the  shim  p l a t e   206  t h e r e i n  

with  shim  p l a t e s   having  o the r   no tch   p a t t e r n   c o n f i g u r a t i o n s . .  

By  the  use  of  f r o n t   and  back  shim  p l a t e s   b e t w e e n  

t h e  u p p e r   and  lower  wal l   members  of  the  m a n i f o l d   h o u s i n g  

56  as  i l l u s t r a t e d   in  the  embodiment  of  F i g u r e s   1-8,  or  2 0 0  

as  i n d i c a t e d   in  the  m o d i f i c a t i o n   shown  in  F igure   9  t h e r e o f ,  

t h e   s e a l i n g   s u r f a c e s   of  the  upper   and  lower  wa l l   members 

may  be  smoothly  machined  in  a  s i n g l e   mach in ing   o p e r a t i o n  

to  ensure   f l u i d   t i g h t   s e a l   of  the  hous ing   compartment .   The'  

use  of  two  shims  of  equal   t h i c k n e s s   t o  s e a l   the  m a n i f o l d  

hous ing   compartment  a lso   p e r m i t s   the  use  of  no tched   sh im 

p l a t e s   of  d i f f e r e n t   t h i c k n e s s e s   to  vary   the  c r o s s -  

s e c t i o n a l   d imension  s i ze   of  the  d i s c h a r g e   c h a n n e l s ,   a s  

d e s i r e d ,   w i thou t   having  to  p r o v i d e   a  d i f f e r e n t   m a n i f o l d  

h o u s i n g  c o n s t r u c t i o n   to  accommodate  p a t t e r n   shim  p l a t e s  

of  d i f f e r e n t   t h i c k n e s s e s .  

As  seen  in  F igu re s   2,  5,  and  9,  a n . a d d i t i o n a l  

e l o n g a t e   f i l t e r   medium  or  s c r een   210  may  be  d i s p o s e d   i n  



the  second  f l u i d   r e c e i v i n g   c o m p a r t m e n t  o f  t h e   m a n i f o l d  

a s s e m b l y   to  f a c i l i t a t e   f i l t r a t i o n   and  d i s t r i b u t i o n   of  t h e  

p r e s s u r i z e d   heated   a i r   p r i o r   to  i t s   d i s c h a r g e   o n t o  t h e  

moving  s u b s t r a t e   m a t e r i a l .  

As  can  be  unde r s tood   from  the  f o r e g o i n g   d e t a i l e d  

d e s c r i p t i o n   of  p r e f e r r e d   embodiments  of  the  i n v e n t i o n ,   t h e  

man i fo ld   assembly  compr is ing   f i r s t   and  s e c o n d  m a n i f o l d  

h o u s i n g s   p rov ides   a  heated   p r e s s u r i z e d   f l u i d   flow  p a t h  

from  the  bank  of  h e a t e r s   which  passes   through  the  f i r s t  

man i fo ld   housing  in  a  d i r e c t i o n   g e n e r a l l y   p e r p e n d i c u l a r   t o  

i t s   e l o n g a t e   length   and  p e r p e n d i c u l a r   to  the  axes  of  d i s -  

charge  of  the  p r e s s u r i z e d   f l u i d   s t reams  from  the  s econd  

f l u i d   r e c e i v i n g   compartment .   Such  passage   p rov ides   u n i f o r m  

d i s t r i b u t i o n   of  the  heated   f l u i d ,   such  as  a i r ,   in  the  m a n i -  

fo ld   assembly  p r i o r   t o  i t s   d i s c h a r g e   onto  the  f a b r i c   s u b -  

s t r a t e .   T y p i c a l l y ,   i t   has  been  found  tha t   dur ing  p a s s a g e  

of  hea ted   a i r   from  the  h e a t e r s   through  the  f i r s t   m a n i f o l d  

hous ing   to  achieve   the  de s i r ed   mixing  of  the  a i r ,   t e m p e r a -  

-ture  drops  of  as  much  as  about  480C  occur  in  the  a i r  

s t r eam,   i g n o r i n g   the  s u b s t a n t i a l   cool ing   e f f e c t s   i n d u c e d  .  

by  the  b lock ing   s t reams  of  coole r   f l u i d ,   when  used.  Such 

t e m p e r a t u r e   drops  cause  d i f f e r e n t i a l   expans ion   of  the  f i r s t  

man i fo ld   housing  which  produces  a  bowing  or  bending  e f f e c t  

a l o n g   i t s   l o n g i t u d i n a l   l eng th   which  is  d i r e c t e d   by  t h e  

a r r angement   and  c o n f i g u r a t i o n   of  the  mani fo ld   assembly  i n  

a  p lane   g e n e r a l l y   p a r a l l e l   to  the  s u r f a c e   of  the  f a b r i c  

s u b s t r a t e  a n d   p e r p e n d i c u l a r   to  the  plane  of  t h e  d i s c h a r g e  

axes  of  the  s t reams  from  the  second  mani fo ld   hous ing .   Thus ,  

the  d i s p l a c e m e n t   of  the  assembly  is  r e s o l v e d   in  a  p l a n e   so  



as  to  minimize  any movement  of  the  d i s c h a r g e   o u t l e t s   o f  

the  second  housing  toward  or  away  from  t h e  f a b r i c ,   e l i m i -  

n a t i n g   r e s u l t a n t   p a t t e r n i n g   i r r e g u l a r i t i e s   in  the  t r e a t e d  

f a b r i c   caused  by  such  f o r c e s .   Cooling  e f f e c t s   induced  by 

the  s t reams  of  p r e s s u r i z e d   coo le r   f l u i d   used  to  s e l e c t i v e l y  

block  the  hea ted   f l u i d   s treams  may  be  compensated  by  c o n -  

t i n u o u s l y   b l e e d i n g   off  heated   f l u i d   from  the  second  m a n i -  

fold   hous ing ,   thereby  h e a t i n g   wall   p o r t i o n s  o f   the  m a n i -  

f o l d   hous ing ,   as  well   as  p r e v e n t i n g   the  bu i ld   up  of  e x c e s s  

heat   and  p r e s s u r e   w i th in   the  second  f l u i d   r e c e i v i n g   com- 

p a r t m e n t .  



1.  Appara tus   for  d i r e c t i n g   p r e s s u r i z e d ,   hea t ed   f l u i d   on  to  m a t e r i a l  

moving  r e l a t i v e   to  the  a p p a r a t u s ,   compr is ing   an  e l o n g a t e d   m a n i f o l d  

with  a  d i s c h a r g e   opening  from  which  the  f l u i d   is  d i s c h a r g e d   i n  

one  or  more  s t reams  across  the  width  of  the  m a t e r i a l ,  

c h a r a c t e r i s e d   in  tha t   the  mani fo ld   (30)  comprises   a  f i r s t   m a n i f o l d  

hous ing   (54)  with  i n l e t   means  (46)  for  i n t r o d u c i n g   the  f l u i d   i n t o  

a  f i r s t   compartment   (81)  g e n e r a l l y   un i fo rmly   along  the  length  t h e r e -  

of,  and  a  second  manifold  housing  (56)  a t t a c h e d   to  the  f i r s t   h o u s i n g  

and  having  the  sa id   d i scharge   opening  (115)  f eed ing   out  of  a  s e c o n d  

compartment   (110)  in  the  s e c o n d  h o u s i n g ,   the  f i r s t   and  s e c o n d  

hous ings   having   o u t l e t   means  (88)  and  i n l e t   means  (118) 

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

with  each  o t h e r   and  so  spaced  from  the  f i r s t   sa id   i n l e t   means  (46) 

and  the  d i s c h a r g e   oebn ing  (115)   r e s p e c t i v e l y ,   t h a t   the  f l u i d   f lows  

ac ross   the  f i r s t   compartment  (81)  in  a  f i r s t   mean  d i r e c t i o n  

s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  the  length  of  the  man i fo ld   and  

flows  ac ross   the  second  compartment  (110)  in  a  second  mean 

d i r e c t i o n   s u b s t a n t i a l l y   p e r p e n d i c u l a r   both  to  the  l eng th   of  t h e  

man i fo ld   and  to  the  f i r s t   mean  d i r e c t i o n .  

2.  Appara tus   acco rd ing   to  claim  1,  c h a r a c t e r i s e d   in  t ha t   t h e  

mass  of  the  f i r s t   housing  (54)  is  s u b s t a n t i a l l y   s y m m e t r i c a l l y  

a r r a n g e d   on  o p p o s i t e   s ides  of  a  plane  which  b i s e c t s   the  f i r s t  

compartment   (110)  in  a  d i r e c t i o n   p a r a l l e l   to  the  l eng th   of  t h e  

f i r s t   compartment   and  p a r a l l e l   to  the  f i r s t   mean  d i r e c t i o n .  

3.  Appara tus   accord ing   to  claim  1  or  2,  c h a r a c t e r i s e d   in  t h a t  

the  second  hous ing   (56)  is  a t t a c h e d   to  the  f i r s t   hous ing   (54) 

by  q u i c k - r e l e a s e   clamping  means  (58)  a l l owing   the  second  h o u s i n g  

to  be  removed  from  the  f i r s t   hous ing   to  f a c i l i t a t e   r e p l a c e m e n t  
and  main tenance   of  component  p a r t s   of  the  second  m a n i f o l d  

h o u s i n g .  



4.  Appara tus   accord ing   to  claim  1,  2  or  3,  c h a r a c t e r i s e d   by  

b a f f l e   means  (92)  in  t h e  f i r s t   compartment  (81)  between  t h e  

i n l e t   and  o u t l e t   means  (46  and  88)  t h e r e o f   for  r e v e r s i n g   t h e  

path   of  flow  of  f l u i d   through  the  compartment  dur ing   i t s   p a s s a g e  

t h e r e t h r o u g h .  

5.  Appara tus   accord ing   to  claim  4,  c h a r a c t e r i s e d   in  t h a t   t h e  

f i r s t   hous ing   i n l e t   means  comprises  a  p l u r a l i t y   of  i n l e t  

openings   (46)  g e n e r a l l y   un i formly   spaced  along  the  l eng th   o f  

t h e - h o u s i n g   through  a  wall   p o r t i o n   (80)  t h e r e o f ,   and  in  tha t   t h e  

b a f f l e   means  comprises   an  e l onga t e   c h a n n e l - s h a p e d   p l a t e   (92) 

e x t e n d i n g   along  the  l ength   of  the  f i r s t   compartment  (81)  o v e r  

the  sa id   wall   p o r t i o n   and  i n l e t   openings   to  def ine   a  f l u i d -  

r e c e i v i n g   chamber  in  the  compartment   (81)  having   side  o p e n i n g s  

(94)  a d j a c e n t   t h e  s a i d   wall   p o r t i o n   (80)  and  along  the  l e n g t h  

of  the  h o u s i n g .  

6.  Appara tus   a c c o r d i n g   to  any  of  claims  1  to  5,  c h a r a c t e r i s e d  

by  f i l t e r   means  (96)  removably  d i sposed   in  the  f i r s t   c o m p a r t m e n t  

(81)  along  the  l eng th   t h e r e o f   and  between  the  i n l e t   means  (46) 

and  o u t l e t   means  ( 8 8 ) .  

7.  Appara tus   acco rd ing   to  claim  6,  c h a r a c t e r i s e d   in  t h a t   t h e  

f i l t e r  m e a n s   (96)  comprises   a  p e r f o r a t e d   sc reen   (100)  s p a n n i n g  

the  f i r s t   compar tment   (81)  along  i t s   l eng th   and  f r i c t i o n a l  

engag ing   s ide  wall   p o r t i o n s   (74,  76)  of  the  hous ing   to  pe rmi t   i t s  

ready  removal  t he re f rom  for  main tenance   of  the  a p p a r a t u s .  

8.  Appara tus   acco rd ing   to  any  of  claims  1  to  7,  c h a r a c t e r i s e d  

in  t h a t   the  f i r s t   hous ing   o u t l e t   means  comprise  a  p l u r a l i t y   o f  

passageways   (86)  through  a  wall  member  (78)  of  the  hous ing ,   t h e  

passageways   being  d i sposed   in  two  mutua l ly   s t a g g e r e d   rows  along  t h e  

l eng th   of  the  hous ing ,   and  an  e l o n g a t e d   channe l   (88)  in  the  o u t e r  

face  of  the  wal l   member  (78)  e x t e n d i n g   between  the  rows  o f  

passageways   (86)  along  the  l ength   of  the  hous ing ,   the  p a s s a g e w a y s  

communica t ing   with  the  channel  (88)  at  s u b s t a n t i a l l y   u n i f o r m l y  

spaced  l o c a t i o n s   along  i t s   l e n g t h .  



9.  Appara tus   accord ing   to  claim  8,  c h a r a c t e r i s e d   i n  t h a t   t he  .  

second  hous ing   i n l e t   means  comprises   a  p l u r a l i t y   of  i n l e t   o p e n i n g s  

(118)  d i sposed   in  s u b s t a n t i a l l y   un i formly   spaced  r e l a t i o n s h i p  

along  the  l eng th   of  the  hous ing  and  communicat ing  with  t h e  

e l o n g a t e d   channel   (88)  in  the  ou te r   face  of  the  f i r s t   h o u s i n g  

wall   member  ( 7 8 ) .  

10.  Appara tus   acco rd ing   to  claim  9,  c h a r a c t e r i s e d   in  t ha t   t h e  

f i r s t   and  second  housings   (54  and  56)  are  a t t a c h e d   with  w a l l  

s u r f a c e   p o r t i o n s   of  the  hous ings   p r o v i d i n g   a  f l u i d   sea l   between  t h e  

second  hous ing   i n l e t   openings  (118)  and  the  e l o n g a t e d   c h a n n e l  

(88)  in  the  o u t e r   face  of  the  f i r s t   hous ing   wall   member  ( 7 8 ) .  

11.  Appara tus   acco rd ing   to  claim  3  and  claim  10,  c h a r a c t e r i s e d  

in  t h a t   the  clamping  means  (58)  press   the  second  hous ing   a t  

spaced  l o c a t i o n s   along  i t s   l eng th   to  m a i n t a i n   the  wall   s u r f a c e  

p o r t i o n s   of  the  hous ings   in  f l u i d   seal   e n g a g e m e n t .  

12.  Appara tus   accord ing   to  claim  11,  c h a r a c t e r i s e d   by  g u i d e  

means  (122,  124)  on  the  housings   (54,  56)  to  ensure   p roper   a l i g n m e n t  

of  the  hous ings   during  a t t a chmen t   of  the  second  hous ing   to  t h e  

f i r s t   hous ing   by  the  clamping  means  ( 5 8 ) .  

13.  Appara tus   acco rd ing   to  any  of  claims  1  to  12,  c h a r a c t e r i s e d  

in  t ha t   s a id   second  mani fo ld   hous ing   compr ises   f i r s t   and  s e c o n d  

opposed  e l o n g a t e   wall  members  each  having  an  e l o n g a t e   c h a n n e l  

t h e r e i n ,   s a id   wall  members  being  d i sposed   in  spaced  c o e x t e n s i v e  

p a r a l l e l   r e l a t i o n   with  t h e i r   channels   in  f ac ing   r e l a t i o n   to  form 

upper  and  lower  wall   p o r t i o n s   of  s a id   s e c o n d - f l u i d   r e c e i v i n g  

compar tment ,   a  f i r s t   e l o n g a t e   shim  p l a t e   having  a  p l u r a l i t y   o f  

g e n e r a l l y   p a r a l l e l   no tches   spaced  along  an  e l o n g a t e   side  edge  

t h e r e o f ,   the  notched  edge  o f  s a i d   f i r s t   shim  p l a t e   b e i n g  

p o s i t i o n e d   between  sa id   f i r s t   and  second  e l o n g a t e   wall  members 

along  an  e l o n g a t e   edge  p o r t i o n   t h e r e o f   and  i n  



con t iguous   r e l a t i o n   t h e r e w i t h   t o  f o r m  s a i d   f l u i d   s t r e a m  

d i s c h a r g e   o u t l e t   means  of  said  second  hous ing ,   a  s econd  

e l o n g a t e   shim  p l a t e   p o s i t i o n e d   between  sa id   f i r s t   and 

second  wall   members  along  the  o p p o s i t e   e l o n g a t e   e d g e  p o r -  

t ion   of  said  f i r s t   and  second  e l o n g a t e   wal l   member  i n  

con t iguous   r e l a t i o n   t h e r e w i t h ,   an  end  wall   member  a t t a c h -  

ed  to  each  end  of  said  f i r s t   and  second  wal l   members  i n  

f l u i d - t i g h t   r e l a t i o n   with  said  wal l   members  and  said  shim 

p l a t e ,   and  wherein  said  a t t a c h i n g   means  i n c l u d e s   means  f o r '  

app ly ing   p r e s s u r e   on  said  f i r s t   and  second  e longa t e   w a l l  

members  t o  m a i n t a i n   con t iguous   s u r f a c e s   of  said  sh im 

p l a t e s   in  f l u i d - t i g h t   r e l a t i o n   t h e r e w i t h .  

14.  Apparatus   as  de f ined   in  claim  1  where in   s a i d  

second  mani fo ld   housing  i nc ludes   a  p l u r a l i t y   of  f l u i d   d i s -  

charge   o u t l e t   channels   d i sposed   in  p a r a l l e l   spaced  r e l a -  

t ion   along  said  second  f l u i d   r e c e i v i n g   compartment  f o r  

d i r e c t i n g   d i s c r e t e   s t reams  of  h e a t e d ,   p r e s s u r i z e d   f l u i d  

a g a i n s t   the  su r f ace   of  said  s u b s t r a t e   m a t e r i a l .  

15.  Apparatus  as  de f ined   in  claim  14  c o m p r i s i n g  

means  for  d i r e c t i n g   p r e s s u r i z e d   cool  f l u i d   in to   s e l e c t e d  

o f   sa id   f l u i d   d i s c h a r g e   o u t l e t   channe ls   to  s e l e c t i v e l y  

block  the  passage  of  heated   f l u i d   t h e r e t h r o u g h .  



16.  Apparatus   as  de f ined   in  cliam  15  c o m p r i s i n g  

f l u i d   passage  means  for  d i r e c t i n g   p r e s s u r i z e d   heated   f l u i d  

from  said  second  f l u i d   r e c e i v i n g   compartment  through  w a l l  

p o r t i o n s   of  the  manifold  a d j a c e n t   the  f l u i d   d i s c h a r g e  

o u t l e t   channels   to  heat   the  wall   p o r t i o n s   a d j a c e n t   t h e  

c h a n n e l s .  

17.  Apparatus   as  de f ined   in  claim  16  wherein  s a i d  

passage   means  i nc ludes   a  heated   f l u i d   o u t l e t   in  said  second  

man i fo ld   housing  l oca t ed   between  each  of  sa id   d i s c h a r g e  

c h a n n e l s ,   and  a  passageway  communicat ing  each  o u t l e t   w i t h  

sa id   second  f l u i d   r e c e i v i n g   compartment  to  permit   c o n t i n -  

u o u s   flow  of  heated   f l u i d   in  said  compartment  through  t h e  

passageway  and  from  said  m a n i f o l d .  

18.  Apparatus   as  de f ined   in  claim  17  wherein   s a i d  

man i fo ld   i nc ludes   a  pa i r   of  e l o n g a t e   wall   members  e x t e n d i n g  

ac ros s   t h e  p a t h   of  r e l a t i v e   movement  of  the  s u b s t r a t e  

m a t e r i a l   in  opposed  spaced  r e l a t i o n   and  with  opposed  e l o n -  

gate   edge  p o r t i o n s   of  the  wall   members  d e f i n i n g   an  e l o n g a t e  

s l o t   t he r ebe tween ,   an  e l o n g a t e   shim  p l a t e   having  a  n o t c h e d  

s ide   edge  and  p o s i t i o n e d   with  said  notched  s ide  edge  w i t h -  

i n   sa id   s l o t   to  de f ine ,   with  said  edge  p o r t i o n s   of  the  w a l l  

members,  said  d i s c h a r g e   o u t l e t   channe l s   of  the  m a n i f o l d ,  

and  wherein  said  passageways  and  said  f l u i d   o u t l e t s   com- 

munica te   with  s u r f a c e   p o r t i o n s   of  said  shim  p l a t e   be tween  

said   channels   to  c o n t i n u o u s l y   heat   the  same'and  reduce  c o o l -  

ing  t he reo f   by  p r e s s u r i z e d   cool  f l u i d   employed  to  b l o c k  

s e l e c t e d   of  the  d i s c h a r g e   channe ls   of  the  m a n i f o l d .  



19.  Apparatus   as  de f ined   in  claim  18  w h e r e i n  

sa id   passageways  and  f l u i d   o u t l e t s   are  l o c a t e d   in  an  

e l o n g a t e   edge  p o r t i o n   of  one  of  said  wal l   members,  and 

where in   the  axis  of  d i s c h a r g e   of  hea ted   f l u i d   f rom each   o f  

sa id   o u t l e t s   de f ines   an  angle  of  at  l e a s t   about  90°  w i t h  

the  axes  of  d i s c h a r g e   of  hea ted   f l u i d   s t reams  from  s a i d  

d i s c h a r g e   channels ,   as  measured  from  tha t   p o r t i o n   of  t h e  

o u t l e t   channel  c l o s e s t   to  the  s u b s t r a t e   s u r f a c e ,   to  d i -  

r ec t   hea ted   f l u i d   from  said  man i fo ld   o u t l e t s  a w a y   f rom 

the  s u r f a c e   of  the  r e l a t i v e l y   moving  s u b s t r a t e   m a t e r i a l .  

20.  Apparatus   as  de f i ned   in  claim  19  w h e r e i n  

said  passageways  extend  g e n e r a l l y   p a r a l l e l   to  the  m a n i -  

fo ld   d i s cha rge   o u t l e t   channels   and  communicate  a l o n g  

t h e i r   l ength   with  s u r f a c e   p o r t i o n s   of  said  shim  p l a t e  

between  said  notches  t h e r e i n ,   and  where in   said  f l u i d  

o u t l e t s   i nc lude   tubes  communicat ing  with  said  pa s sageways  

and  t e r m i n a t i n g   beyond  said  man i fo ld   o n e ' w a l l   member. 
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