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©  Delivery  nozzle  for  use  with  a  mineral  fibre  pumping  apparatus. 

A  delivery  nozzle  (10)  for  application  to  pumping  appar- 
atus  for  mineral  fibre  at  least  when  used  as  insulation 
comprises  a  body  member  (10)  that  substantially  reduces  in 
cross-section  between  an  input  part  (12)  of  a  first  constant 
cross-section,  e.g.  50  mm  circular,  and  an  exit  part  (15)  of  a 
second  constant  cross-section,  e.g.  22  mm  circular.  The  exit 
part  (15)  is  vented  at  a  cross-section  less  than  the  first 
cross-section  of  the  body  member.  The  venting  (31)  compris- 
es  a  branch  (32),  which  is  directed  forwardly  and  downward- 
ly  of  the  nozzle,  and  a  gate  valve  40  capable  of  adjustably 
varying  the  effective  orifice  of  the  venting.  The  venting  is 
arranged  substantially  parallel  to  a  cut-off  (30)  of  an  end 
portion  of  the  nozzle. 



The  i n v e n t i o n   r e l a t e s   to   n o z z l e s   and  h a s  

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

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

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

r e d u c e s   in   c r o s s - s e c t i o n   b e t w e e n   an  i n p u t   p a r t   of  a  

f i r s t   c o n s t a n t   c r o s s - s e c t i o n   and  an  e x i t   p a r t   of   a  

s e c o n d   c o n s t a n t   c r o s s - s e c t i o n .  

We  h a v e   e x p e r i e n c e d   d i f f i c u l t i e s   in   a c h i e v i n g  

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

m i n e r a l   f i b r e   as  i n s u l a t i o n .   We  p r e f e r   t o   u s e  

m i n e r a l   f i b r e ,   s u c h   as  a v a i l a b l e   c o m m e r c i a l l y   a s  

R o c k w o o l ,   b e c a u s e   of  i t s   h i g h   i n s u l a t i o n   v a l u e  

c o u p l e d   w i t h   e x c e l l e n t   p h y s i c a l   and  c h e m i c a l   s t a b i l i t y .  

Our  p r e f e r r e d   p u m p i n g   a p p a r a t u s ,   s ee   ou r   c o p e n d i n g  

B r i t i s h   p a t e n t   a p p l i c a t i o n s   Nos .   8 1 / 0 8 0 0 8   and   8 1 / 0 8 0 0 9 ,  

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

s t r e a m   of  g a s ,   u s u a l l y   a i r ,   w i t h   a  s u b s t a n t i a l l y   e v e n  

e n t r a i n m e n t   of  m i n e r a l   f i b r e s .   The  l a t t e r   i s  

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

i n s u l a t i o n   ( i n   l o f t   s p a c e s ,   c a v i t y   w a l l s ,   or  e l s e w h e r e  



t o   be  i n s u l a t e d )   t o   be   i n   a  f l u f f e d   and   r e l a t i v e l y  

u n c o m p a c t e d   c o n d i t i o n ,   b o t h   to   a c h i e v e   b e s t   i n s u l a t i o n  

v a l u e s   and  to   a v o i d   p r o b l e m s   t h a t   can  a r i s e ,   p a r t i c u l a r l y  

f o r   c a v i t y   w a l l s ,   by   r e a s o n   of  c o m p a c t i o n   l e a d i n g   t o  

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

O u t p u t   i s   u s u a l l y   t a k e n   f rom  ou r   p r e f e r r e d   p u m p i n g  

a p p a r a t u s   t h r o u g h   a  f l e x i b l e   t u b e   or  p i p e   and   we  h a v e  

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

be  t e r m i n a t e d   by   a  n o z z l e   t h a t   s u b s t a n t i a l l y   r e d u c e s   i n  

c r o s s - s e c t i o n   f r o m   s a i d   t u b e   or   p i p e   to   f i n a l   e x i t   f r o m  

t h e   n o z z l e .   S u c h   p r o v i s i o n   a i d s   m a i n t e n a n c e   of   a n  

a i r   s t r e a m   w i t h   w e l l   and   e v e n l y   d i s t r i b u t e d   e n t r a i n e d  

m i n e r a l   f i b r e .   H o w e v e r ,   i t   w i l l   be  e v i d e n t   t h a t  

t h e   s t r e a m   mus t   s p e e d   up  t h r o u g h   t he   n o z z l e ,   w h i c h   l e a d s  

t o   a  t e n d e n c y   f o r   u n w a n t e d   c o m p a c t i o n   of  t h e   d e l i v e r e d  

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

f i l l e d   s u b s t a n t i a l l y   e n t i r e l y   n e a r s   i t s   f u l l   s t a t e .   F o r  

c a v i t y   w a l l s ,   t h a t   c a n   even   l e a d   to   l o c a l i s e d   d a m p  

t r a n s m i s s i o n   b e t w e e n   i t s   s k i n s   a t   l e a s t   i n   r e g i o n s  

a d j a c e n t   t o   d e l i v e r y   p o s i t i o n s .  

We  h a v e   now  f o u n d ,   and  t h u s   p r o p o s e   as  an  a s p e c t  

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

s o l u t i o n   by  v e n t i n g   a  d e l i v e r y   n o z z l e ,   p r e f e r a b l y   of  t h e  

a f o r e m e n t i o n e d   r e d u c i n g   c r o s s - s e c t i o n   m o t i v e ,   a n d  



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

i n p u t ,   f u r t h e r   p r e f e r a b l y   a t   i t s   e x i t   c r o s s - s e c t i o n .  

V e n t i n g   f rom  a  s i d e   of  t h e   n o z z l e   has   b e e n  

f o u n d   t o   be  p a r t i c u l a r l y   e f f e c t i v e   when  d o n e   a t   a n  

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

t h e r e o f ,   p r e f e r a b l y   d o w n w a r d l y ,   and  p r e f e r a b l y   a t   a n  

a n g l e   s u b s t a n t i a l l y   e q u a l   to   t h a t   of   a  c u t - o f f   of  t h e  

end  of  t h e   n o z z l e   f u r t h e r   p r e f e r a b l y   s u b s t a n t i a l l y  

p a r a l l e l   t h e r e t o .   By  " s u b s t a n t i a l l y   p a r a l l e l "   we 

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

and  a l s o   t o l e r a b l e   v a r i a t i o n s ,   f o r   e x a m p l e   t h e   n o z z l e  

end  a t   a b o u t   45°   and  t h e   v e n t   a n g l e   a t   a b o u t   5 0 °  f o r   a  

r a n g e   of  a b o u t   4 5 °  t o   50°  f o r   b o t h .  

I t   is   a l s o   a d v a n t a g e o u s   f o r   t h e   v e n t i n g   to   b e  

v i a   a  v a r i a b l e   o r i f i c e ,   s u c h   as  a  s u i t a b l e   v a l v e ,  

p r e f e r a b l y   a  g a t e   v a l v e .   T h e n ,   o p e r a t o r s   c an   s e t   t h e  

v e n t   o r i f i c e   to   s u i t   p a r t i c u l a r   c o n d i t i o n s   on  s i t e  

a n d / o r   as  d e s i r a b l e   t o   s u i t   d i f f e r e n t   l e n g t h s   o f  

n o z z l e   ends   d e p e n d i n g ,   f o r   c a v i t y   w a l l   f i l l i n g ,   o n  

t h e   t h i c k n e s s   of  t h e   w a l l   s k i n   to   be  p e n e t r a t e d ,  

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

a r r a n g e m e n t .  

In  p r e f e r r e d   e m b o d i m e n t s   h e r e o f ,   t h e r e   i s   a  c r o s s -  

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



50%  or  m o r e ,   t y p i c a l l y   a b o u t   80%,  s a y   f rom  n o m i n a l  

50  mm  d i a m e t e r   to   22  mm  d i a m e t e r .   At  l e a s t   t h e n ,   i t  

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

of  e q u a l   c r o s s - s e c t i o n   to   t h e   n o z z l e   end  and  c a r r y i n g  

a  g a t e   v a l v e   of  t h e   same  n o m i n a l   s i z e   r a t i n g .   S u c h  

b r a n c h   n e e d   n o t   e x c e e d   i n   l e n g t h   t h e   i n l e t   d i a m e t e r   o r  

e q u i v a l e n t   f o r   t h e   n o z z l e .  

We  f i n d   t h a t ,   e v e n   w i t h   a  f o r w a r d l y   d i r e c t e d  

v e n t ,   n o r m a l   o p e r a t i o n   of  p u m p i n g   a p p a r a t u s   d o e s   n o t  

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

t h r o u g h   t h e   v e n t .   Some  d u s t   may  be  e x p e l l e d   v i a   t h e  

v e n t ,   b u t   s i g n i f i c a n t   q u a n t i t i e s   o f   m i n e r a l   f i b r e  

a p p e a r   o n l y   when  t h e   c a v i t y   i s   f u l l ,   t h u s   a c t i n g   as  a n  

i n d i c a t o r   so  t h a t   p u m p i n g   c an   be  s t o p p e d   b e f o r e  

u n d e s i r a b l e   c o m p a c t i o n   can   o c c u r .  

P a r t i c u l a r   p r e f e r r e d   n o z z l e s   h e r e o f   have   r e m o v a b l e ,  

t u b u l a r ,   s u b s t a n t i a l l y   c o n s t a n t   s e c t i o n ,   end  p a r t s   a n d  

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

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

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

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

In   v i e w   of  t h e   a b o v e - m e n t i o n e d   p r e f e r e n c e   f o r  

s u b s t a n t i a l   p a r a l l e l i s m   of  t h e   n o z z l e   end  and  t h e  

v e n t ,   we  f i n d   i t   a d v a n t a g e o u s   to   f a b r i c a t e   end  p a r t s  



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

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

One  s p e c i f i c   e m b o d i m e n t   of  t h i s   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d ,   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   t o  

t h e   a c c o m p a n y i n g   d i a g r a m m a t i c   d r a w i n g ,   in   w h i c h :  

F i g u r e   1  i s   a  s i d e   v i e w   of  a  n o z z l e ;  

F i g u r e   2  i s   an  end  v i e w   of  t h e   same  n o z z l e ;   a n d  

F i g u r e   3  shows  a  d e t a i l   s e c t i o n   a t   X  of   F i g u r e   1 .  

In  t h e   d r a w i n g s ,   a  n o z z l e   10  c o m p r i s e s   a  m a i n  

p a r t   11  h a v i n g   an  e n t r y   s e c t i o n   12  of  s u b s t a n t i a l l y  

c o n s t a n t   c r o s s - s e c t i o n ,   a c t u a l l y   50  mm  c i r c u l a r ,   f o r  

s e c u r e m e n t   t h e r e t o   of  f l e x i b l e   t u b e   or  p i p e   ( n o t  

s h o w n ) ,   s a y   by  c l a m p   means   s u c h   as  J u b i l e e   c l i p s .  

B e y o n d   t h e   s e c t i o n   12  t h e   n o z z l e   p a r t   11  t a p e r s   13  a t  

a  c o n s t a n t   r a t e   to   a  c o u p l i n g   14  f o r   a  n o z z l e   e n d  

p a r t   15  a l s o   of  s u b s t a n t i a l l y   c o n s t a n t   c r o s s - s e c t i o n ,  

a c t u a l l y   22  mm  c i r c u l a r ,   m a t c h i n g   t h e   end  o f   t h e  

t a p e r e d   s e c t i o n   13  of  t h e   m a i n   p a r t   1 1 .  

The  c o u p l i n g   14  c o m p r i s e s   a  s l e e v e   20  w e l d e d   t o  

t h e   end  of  s e c t i o n   12  at   i t s   i n n e r   end  21  w h i c h   has   a  

c o n t i n u o u s   p e r i p h e r y ,   and  a  s p l i t   o u t e r   end  2 2  

c a r r y i n g   c o n f r o n t i n g   p l a t e - l i k e   u p s t a n d s   23 ,   24  h a v i n g  

r e g i s t e r i n g   a p e r t u r e s   (25  shown)   by  w h i c h   t h e y   a r e  

i n t e r c o n n e c t e d   v i a   b o l t - a n d - n u t   27,   28  in   o r d e r   t o  



c l a s p   i n t o   a  n o z z l e   end  p a r t   15  t h a t   w i l l   b u t t   n e a t l y  

up  to   t h e   r e d u c e d   end  of  t h e   s e c t i o n   12.   N o z z l e  

end  p a r t s   15  a r e ,   by  t h e s e   m e a n s ,   r e a d i l y   f i t t e d ,  

r e m o v e d ,   and  r e p l a c e d .  

The  n o z z l e   end  p a r t s   15  t e r m i n a t e s   i n   a  s l o p e d  

c u t - o f f   30 ,   p r e f e r a b l y   at   an  a n g l e   of   a b o u t   45°   t o  

5 0 ° ,   a c t u a l l y   45°   as  s h o w n .  

F o r w a r d l y   of  i t s   c o n n e c t i o n   v i a   t h e   c o u p l i n g  

14,   t h e   n o z z l e   end  p a r t   has   a  v e n t   a r r a n g e m e n t   31  as  a  

s h o r t   b r a n c h   32  a t   a  f o r w a r d   a c u t e   a n g l e   t o   t h e   a x i s  

of   t h e   c o u p l i n g .   T h a t   a n g l e   i s   a l s o   b e t w e e n   a b o u t  

45°   and  5 0 ° ,   a c t u a l l y   shown  as  5 0 0 ,   and  t h e   b r a n c h  

does   n o t   n e e d   to   be  l o n g ,   in   f a c t  i s   shown  as  j u s t  

l e s s   i n   l e n g t h   t h a n   t h e   d i a m e t e r   of  t h e   n o z z l e   i n l e t .  

The  a n g l i n g   of  t h e   v e n t   b r a n c h   32  and  t h e   n o z z l e   e n d  

30  a r e   t h u s   s u b s t a n t i a l l y   p a r a l l e l ,   i . e .   w i t h i n   t h e  

t o l e r a n c e s   r e p r e s e n t e d   by  t h e   p r e f e r r e d   r a n g e s   of  t h o s e  

a n g l e s .  

On  t h e   end  of  t h e   b r a n c h   32  i s   a  v e n t i n g   v a l v e  

40,   shown  d i a g r a m m a t i c a l l y   b u t   a c t u a l l y   a  g a t e   v a l v e  

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

of  t h e   v e n t .  



1.  A  d e l i v e r y   n o z z l e   f o r   a p p l i c a t i o n   to   p u m p i n g  

a p p a r a t u s   f o r   m i n e r a l   f i b r e   a t   l e a s t   when  u s e d   a s  

i n s u l a t i o n   c o m p r i s i n g   a  b o d y   Member  ( 1 0 )   t h a t   s u b s t a n t i a l l y  

r e d u c e s   i n   c r o s s - s e c t i o n   b e t w e e n   an  i n p u t   p a r t   ( 1 2 )   o f  

a  f i r s t   c o n s t a n t   c r o s s - s e c t i o n   and  an  e x i t   p a r t   ( 1 5 )   o f  

a  s e c o n d   c o n s t a n t   c r o s s - s e c t i o n ,   c h a r a c t e r i s e d   i n   t h a t  

t h e   e x i t   p a r t   ( 1 5 )   h a s   v e n t   means   ( 3 1 )   a r r a n g e d   a t   a  

c r o s s - s e c t i o n   l e s s   t h a n   t h e   f i r s t   c r o s s - s e c t i o n   of   t h e  

b o d y   m e m b e r .  

2.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   i n   c l a i m   1,  w h e r e i n  

t h e   v e n t   m e a n s   ( 3 1 )   i s   a r r a n g e d   a t   t h e   e x i t   p a r t   c r o s s -  

s e c t i o n .  

3.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   i n   c l a i m   1  or  2 ,  

w h e r e i n   t h e   v e n t   means   ( 3 1 )   i s   a r r a n g e d   f r o m   a  s i d e   o f  

t h e   n o z z l e   a t   an  a c u t e   a n g l e   t o   t h e   n o z z l e   a x i s ,   t h e  

v e n t   m e a n s   ( 3 1 )   b e i n g   d i r e c t e d   f o r w a r d l y   of   t h e  

n o z z l e .  

4.   A  d e l i v e r y   n o z z l e   as  c l a i m e d   in   c l a i m   3,  w h e r e i n  

t h e   v e n t   m e a n s   ( 3 1 )   i s   d i r e c t e d   d o w n w a r d l y ,  

as  w e l l   as  f o r w a r d l y ,   of  t h e   n o z z l e .  

5.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   i n   a n y  o n e   of  t h e  



p r e c e d i n g   c l a i m s ,   w h e r e i n   t h e   v e n t   means   ( 3 1 )   i s  

a r r a n g e d   a t   an  a n g l e   s u b s t a n t i a l l y   e q u a l   to   t h a t   of   a  

c u t - o f f   ( 3 0 )   of  an  end  p o r t i o n   of  t h e   n o z z l e .  

6.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   in   c l a i m   5,  w h e r e i n  

t h e   v e n t   means   ( 3 1 )   i s   a r r a n g e d   s u b s t a n t i a l l y   p a r a l l e l  

to   t h e   c u t - o f f   ( 3 0 ) .  

7.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   in   a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   w h e r e i n   t h e   v e n t   means   ( 3 1 )   c o m p r i s e s  

a  g a t e   v a l v e   (40 )   c a p a b l e   o f   a d j u s t a b l y   v a r y i n g   t h e  

e f f e c t i v e   o r i f i c e   of  t h e   v e n t   means   ( 3 1 ) ,   t h e   g a t e  

v a l v e   b e i n g   a t t a c h e d   p e r m a n e n t l y   to   t h e   v e n t   m e a n s .  

8.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

t h e   c r o s s - s e c t i o n   r e d u c t i o n   i s   of   50%  or  more   i n   a  

s m o o t h   t a p e r .  

9.  A  d e l i v e r y   n o z z l e   as  c l a i m e d   in   c l a i m   1 , 7   or  8 ,  

w h e r e i n   t h e   v e n t   m e a n s   ( 3 1 )   f u r t h e r   c o m p r i s e s   an  a c u t e l y  

i n c l i n e d   b r a n c h   ( 3 2 )   of   e q u a l   c r o s s - s e c t i o n   to   t h e  

e x i t   p a r t   ( 1 5 ) ,   t h e   b r a n c h   h a v i n g   a  l e n g t h   n o t  

e x c e e d i n g   t h e   d i a m e t e r   of   a  c i r c u l a r   s e c t i o n   n o z z l e  

i n p u t   p a r t .  

10.   A  d e l i v e r y   n o z z l e   as  c l a i m e d   in   a n y  o n e   of  t h e  

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

r e m o v a b l y ,  t u b u l a r ,   s u b s t a n t i a l l y   c o n s t a n t   c r o s s - s e c t i o n ,  

end  p a r t   and  c l a m p i n g   m e a n s   a s s o c i a t e d   w i t h   t h e  



r e d u c e d   end  of  t h e   r e m a i n d e r   of   t h e   n o z z l e   f o r  

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

d i f f e r e n t   l e n g t h   end  p a r t   to   s u i t   p a r t i c u l a r   s i t e  

c o n d i t i o n s .  
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