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(Ej)  Sealing  method  and  device. 
  Process  for  sealing  a  joint  between  adjacent  members, 
for  example  expansion/contraction  joints  in  highways, 
wherein  the  sealant  composition  is  injected  close  to  the  floor 
of  the  joint  and  is  shaped  by  a  following  shaping  tool  integral 
with  the  injection  nozzle  member.  The  process  eliminates  the 
separate  tooling  step. 

Also  disclosed  is  a  combined  application  nozzle  and 
shaping  tool  for  carrying  out  the  process  comprising  a  nozzle 
member  (1)  having  a  lower  discharge  orifice  (3),  a  shaping 
tool  (7)  integral  with  the  nozzle  member  (1  the  shaping  edge 
or  surface  extending  downwardly  but  not  coextensively  with 
the  discharge  orifice  (3). 



T h i s   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   f o r   s e a l i n g  

j o i n t s   and  to  a  d e v i c e   s u i t a b l e   fo r   use   in  such   a  m e t h o d .  

I t   i s   o f t e n   d e s i r e d   to   s e a l   j o i n t s   b e t w e e n   a d j a c e n t  
s t r u c t u r a l   members   fo r   e x a m p l e   t he   j o i n t s   b e t w e e n   t h e  

w a l l s   of  b u i l d i n g s   or  e x p a n s i o n   c h a n n e l s   b e t w e e n   a d j a c e n t  

s l a b s   of  a  c o n c r e t e   h i g h w a y .   A  w i d e l y   p r a c t i s e d   m e t h o d  

of  f o r m i n g   an  e l a s t i c   or  p l a s t i c   s e a l   c a p a b l e   of  w i t h  

s t a n d i n g   t h e   e x p a n s i o n ,   c o n t r a c t i o n   and  w e a t h e r i n g   t o  

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

i n t o   t h e   j o i n t   a  p a s t e - l i k e   s e a l a n t   or  c a u l k i n g   m a t e r i a l  

Such  m a t e r i a l   may  be  s i l i c o n e   or  o r g a n i c   and  may  c u r e   o r  

o t h e r w i s e   h a r d e n   to  an  e l a s t i c   s o l i d ,   or  i t   may  r e m a i n  

in   a  n o n - c u r e d   p l a s t i c   s t a t e .   G e n e r a l l y   such   m a t e r i a l s  

a r e   a p p l i e d   to  t h e   j o i n t   t h r o u g h   a  c o n i c a l -   o r  

c y l i n d r i c a l - s h a p e d   n o z z l e   w h i c h   may  be  d e t a c h a b l e   a n d  

r e - u s a b l e   or  w h i c h   may  be  p e r m a n e n t l y   a t t a c h e d   to  t h e  

s e a l a n t   r e s e r v o i r .   A c c o r d i n g   to  t h e   r e c o m m e n d e d   t e c h -  

n i q u e   t h e   s e a l a n t   is   p u s h e d   a h e a d   as  i t   e m e r g e s   f rom  t h e  

n o z z l e   so  t h a t   a  u n i f o r m   b e a d   i s   o b t a i n e d .   A l t h o u g h   t h i s  

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

as  s e a l i n g   a r o u n d   window  f r a m e s   i t   is   i m p r a c t i c a l   f o r  

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

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

t h a t   t h e   s e a l a n t   s h o u l d   n o t   p r o j e c t   above   t he   l e v e l   o f  

of  t he   p a v e m e n t   w h e r e   i t   w o u l d   be  s u b j e c t   to  damage  b y  

a b r a s i o n   and  i m p a c t .   I t   has   t h u s   b e e n   the   p r a c t i c e   t o  

s e a l   j o i n t s   of  t h i s   k i n d   by  f i r s t   i n j e c t i n g   the   s e a l a n t  

i n t o   t he   j o i n t   and  t h e r e a f t e r   h a n d   f i n i s h i n g   t he   s u r f a c e  

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

p r e s s u r e   to  wet  t he   j o i n t   and  r e c e s s   and  p r o f i l e   t h e  

s u r f a c e   of  t he   s e a l a n t .   Such  a  p r o c e d u r e   is  t ime   c o n s u m -  

ing  and  r e s u l t s   in   some  w a s t e   of  s e a l a n t .   As  f a r   as  i s  

known  t h e r e   has   t h u s   f a r   e x i s t e d   no  means  of  s e a l i n g  



e x p a n s i o n / c o n t r a c t i o n   j o i n t s   in   h i g h w a y s   w h i c h   r e d u c e s   o r  

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

d e s c r i b e d   m e t h o d s .  

A c c o r d i n g   to  t h i s   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  p r o -  

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

t h e   s a i d   j o i n t   h a v i n g   w a l l s   and  a  f l o o r ,   w h i c h   c o m p r i s e s  

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

of  an  a p p l i c a t o r   n o z z l e   member   and  t h e r e a f t e r   s h a p i n g   t h e  

e x p o s e d   s u r f a c e   of  t h e   s e a l a n t   w i t h   a  s h a p i n g   t o o l   c h a r -  

a c t e r i s e d   in   t h a t   t h e   s e a l a n t   c o m p o s i t i o n   i s   i n j e c t e d  

u n d e r   p r e s s u r e   in   p r o x i m i t y   to  t h e   f l o o r   of  t h e   j o i n t ,   t h e  

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

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

and   t h e   s h a p i n g   edge   or  s u r f a c e   of  t h e   s h a p i n g   t o o l   i s  

p o s i t i o n e d   s u c h   t h a t   i t s   d e p t h   of  p e n e t r a t i o n   i n t o   t h e  

j o i n t   i s   l e s s   t h a n   t h e   d e p t h   of  p e n e t r a t i o n   of  t h e   d i s -  

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

In  a c c o r d a n c e   w i t h   t h e   p r o c e s s   of  t h i s   i n v e n t i o n   t h e  

s e a l a n t   c o m p o s i t i o n   i s   i n j e c t e d   i n t o   t h e   j o i n t   in   p r o x i -  

m i t y   to  t h e   f l o o r   t h e r e o f .   The  f l o o r   of  t h e  j o i n t   may  b e  

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

of  t h e   j o i n t   d u r i n g   t h e   b u i l d i n g   of  t h e   s t r u c t u r e ,   and  m a y  
be  f o r   e x a m p l e   of  c e m e n t ,   e a r t h   or  o t h e r   i n o r g a n i c  

m a t e r i a l .   More  p r e f e r a b l y ,   h o w e v e r ,   t h e   f l o o r   of  t h e  

j o i n t   i s   f o r m e d   of  a  m a t e r i a l   w h i c h   a c t s   as  a  bond   b r e a k e r .  

The  u se   of  s u c h   b o n d   b r e a k e r s   i n v o l v e s   p l a c i n g   in   t h e  

j o i n t   an  e x t e n s i b l e   a n d / o r   n o n - a d h e r e n t   m a t e r i a l   w h i c h  

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

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

d u r i n g   e x p a n s i o n .   I d e a l l y   t h e   p a c k i n g   m a t e r i a l   a l s o  

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

t h e   s e a l a n t   to  a s s u m e   a  c o n c a v e   p r o f i l e .   S u i t a b l e   b o n d  

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



p r e f e r r e d   when  a  s i l i c o n e   s e a l a n t   is  e m p l o y e d .  
P r i o r   to  t h e   i n j e c t i o n   of  t he   s e a l a n t   c o m p o s i t i o n  

t he   j o i n t   may,  i f   n e c e s s a r y ,   be  p r e p a r e d   e m p l o y i n g  c o n -  

v e n t i o n a l   p r a c t i c e s .   For  e x a m p l e ,   t h e  j o i n t   may  be  s a w n  

or  a b r a d e d   t o . a c h i e v e   t h e   d e s i r e d   s h a p e   and  d i m e n s i o n s   o r  

to  r emove   c o n t a m i n a n t s   w h i c h   may  p r e v e n t   s a t i s f a c t o r y  

a d h e s i o n   of  t h e   s e a l a n t   to  t h e   w a l l   p o r t i o n s .  

I n j e c t i o n   of  t h e   s e a l a n t   c o m p o s i t i o n   s h o u l d   t a k e  

p l a c e   s u f f i c i e n t l y   c l o s e   to  t h e   f l o o r   of  t h e   j o i n t   t h a t  

the   i n j e c t i o n   p r e s s u r e   e m p l o y e d   c a u s e s   t he   s e a l a n t   t o  

r i s e   in   t h e   j o i n t   and  c o n t a c t   t h e   s h a p i n g   t o o l   f o l l o w i n g  

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

n o z z l e   member  and  p r e f e r a b l y   has   a  s h a p i n g   edge   w h i c h   i m -  

p a r t s   a  s m o o t h   s u r f a c e   to  t h e   a p p l i e d   s e a l a n t   w h i l e   p r e s s -  
ing   the   s e a l a n t   a g a i n s t   t h e   s u r f a c e s   of  t h e   j o i n t .   T h u s ,  

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

s h a p i n g   edge  may  be  c o n v e x   t o w a r d   t he   s e a l a n t   or  may  b e ,  

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

t he   l a t t e r   b e i n g   more  s u i t a b l e   f o r   use   in   w ide   j o i n t s .  

The  p r o c e s s   of  t h i s   i n v e n t i o n   is   p a r t i c u l a r l y   s u i t -  

a b l e   fo r   use   w i t h   s i l i c o n e - b a s e d   s e a l a n t   c o m p o s i t i o n s .  

I t   may,  h o w e v e r ,   a l s o   be  e m p l o y e d   in  t he   a p p l i c a t i o n   o f  

o t h e r   p a s t e - l i k e   s e a l a n t   or  c a u l k i n g   m a t e r i a l s ,   f o r   e x a m p l e  

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

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

s e a l i n g   j o i n t s   in   h i g h w a y   p a v e m e n t ,   f o r   e x a m p l e   e x p a n s i o n /  

c o n t r a c t i o n   j o i n t s   and  l o n g i t u d i n a l   j o i n t s ;   b u t   can  a l s o   b e  

a p p l i e d   to  o t h e r   s t r u c t u r e s   w h e r e   a d j a c e n t   members   d e f i n e  

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

f o r   e x a m p l e   f l o o r s   of  i n d u s t r i a l   b u i l d i n g s ,   d r i v e s ,   p a r k -  

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

t e r r a c e s   b r i d g e s ,   f o o t p a t h s   and  d o c k s .  

A  n o v e l   c o m b i n e d   a p p l i c a t o r   n o z z l e   and  s h a p i n g   t o o l  

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



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

t h e   p r o c e s s   of  t h i s   i n v e n t i o n   c o m p r i s e s   a  n o z z l e   m e m b e r  

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

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

member  in   a  t r a i l i n g   s p a c e d   r e l a t i o n s h i p ,   t h e   s a i d   s h a p -  

i ng   t o o l   h a v i n g   a  s h a p i n g   edge   e x t e n d i n g   d o w n w a r d   b u t  

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

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

One  e m b o d i m e n t   of  t h e   c o m b i n e d   a p p l i c a t i o n   n o z z l e  

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

in   t h e   a c c o m p a n y i n g   d r a w i n g s   w h e r e i n   F i g u r e   1  i s   a  c r o s s  

s e c t i o n   of  t h e   d e v i c e   v i e w e d   f rom  one  s i d e ,   F i g u r e   2  i s  

a  f r o n t   e l e v a t i o n   of  t h e   s h a p i n g   t o o l ,   F i g u r e   3  i s   a  

p e r s p e c t i v e   v i ew   of  an  e l o n g a t e d   fo rm  of  t h e   s h a p i n g   t o o l  

and  F i g u r e   4  i s   a  p e r s p e c t i v e   v i ew   of  t h e   d e v i c e   a c c o r d i n g  

to  t h i s   i n v e n t i o n   a b o v e   a  s e a l e d   j o i n t   shown  p a r t l y   i n  

s e c t i o n .  

In   F i g u r e   1  t h e r e   i s   shown  an  a p p l i c a t i o n   n o z z l e  

member  1  h a v i n g   an  u p p e r   p o r t i o n   2,  a d a p t e d   f o r   a t t a c h -  

ment   d i r e c t l y   or  i n d i r e c t l y   to  a  r e s e r v o i r   f o r   s t o r i n g  

t h e   s e a l a n t   c o m p o s i t i o n ,   and  a  d i s c h a r g e   o r i f i c e   3.  A 

p l a t e   4  i s   s l i d a b l y   m o u n t e d   on  t h e   a p p l i c a t o r   n o z z l e   1 

and  c o n t a i n s   a  g rub   s c r e w   5  s e t   i n t o   a  c o l l a r   p o r t i o n   6 .  

F i x e d   t o ,   or  made  p a r t   o f ,   t h e   p l a t e   4  i s   a  s h a p i n g   t o o l  

7  as  shown   in   f r o n t   v i ew   i n   F i g u r e   2.  The  member   1  m a y  
be  of  any  a p p r o p r i a t e   c r o s s   s e c t i o n   b u t   i s   m o s t   c o n v e n -  

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

In   u s e   t h e   d e v i c e   i s   c o n n e c t e d   to  t h e   s e a l a n t   r e s e r -  

v o i r   by  way  of  t h e   a t t a c h m e n t   p o r t i o n   2  w h i c h   may,  i f  

d e s i r e d ,   be  i n t e r n a l l y   t h r e a d e d   f o r   t h i s   p u r p o s e .   T h e  

p l a t e   4  i s   l a i d   a c r o s s   t h e   j o i n t   and ,   i f   n e c e s s a r y ,   t h e  

d e p t h   of  p e n e t r a t i o n   of  t h e   d i s c h a r g e   o r i f i c e   3  i n t o   t h e  

j o i n t   i s   a d j u s t e d   by  r a i s i n g   or  l o w e r i n g   t h e   n o z z l e   m e m b e r  

in   t h e   p l a t e   and  f i x i n g   i t s   p o s i t i o n   by  t i g h t e n i n g   t h e  



grub  s c r e w   5.  When  t he   d e v i c e   is   i n t e n d e d   fo r   use  i n  

j o i n t s   of  c o n s t a n t   f i x e d   d e p t h   the   g rub   s c r e w   5  may  b e  

o m i t t e d   and  the   p l a t e   4  made  i n t e g r a l   w i t h   or  p e r m a n e n t l y  
f i x e d   to  t he   a p p l i c a t o r   n o z z l e .   The  r e l a t i v e   p o s i t i o n s   o f  

t he   d i s c h a r g e   o r i f i c e   3  and  t he   edge  of  t he   s h a p i n g   t o o l   7 

may  a l s o   be  r e n d e r e d   a d j u s t a b l e ,   f o r   e x a m p l e   by  p r o v i d -  

ing   the   t o o l   7  w i t h   a  f i x i n g   s l o t   in   p l a c e   of  a  r o u n d   s c r e w  
h o l e .  

The  s h a p i n g   t o o l   may  be  made  r e m o v a b l e   and  s u p p l i e d  
in  a  r a n g e   of  s i z e s   and  s h a p e s   to  m a t c h   j o i n t s   of  v a r i o u s  

w i d t h s .   In  g e n e r a l ,   j o i n t s   b e t w e e n   a d j a c e n t   members   o f  

c o n s t r u c t i o n s ,   s u c h   as  h i g h w a y   p a v e m e n t s ,   v a r y   f rom  a b o u t  

5  mm  to  a b o u t   40  mm.  A l so   t h e   t r a i l i n g   s u r f a c e   of  t h e  

s h a p i n g   t o o l   may  be  e x t e n d e d   as  i l l u s t r a t e d   in   F i g u r e   3 

to  p r o v i d e   f o r   an  i n c r e a s e d   c o n t a c t   t i m e   w i t h   the   s e a l a n t .  

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

o r i f i c e   p o r t i o n   s h o u l d   be  such   as  to  p e r m i t   a p p r o p r i a t e  

p e n e t r a t i o n   i n t o   t h e   j o i n t .   I f   d e s i r e d   t h e   t i p   p o r t i o n  
of  t he   o r i f i c e   may  be  f o r m e d   i n t o   a  f l a t t e n e d ,   e l l i p s o i d a l  

s e c t i o n   to  p e r m i t   s u c h   p e n e t r a t i o n .  

F i g u r e   4  r e p r e s e n t s   a  f r o n t   p e r s p e c t i v e   v iew  of  o n e  
e m b o d i m e n t   of  a  d e v i c e   a c c o r d i n g   to  t h i s   i n v e n t i o n   a b o v e  

a  s e a l e d   j o i n t   shown  p a r t l y   in  s e c t i o n .   In  F i g u r e   4  t h e  

n u m b e r s   c o r r e s p o n d   to  t h o s e   e m p l o y e d   in   F i g u r e   1  and  i n  

the   s e a l e d   j o i n t   p o r t i o n   of  t he   f i g u r e   t h e r e   is   shown  t h e  

c o n c a v e l y - p r o f i l e d   s e a l a n t   11  w h i c h   has   b e e n   i n j e c t e d   o v e r  

a  bond  b r e a k e r   12  ( e . g .   a  rod   of  p o l y e t h y l e n e   f o a m ) .  



1.  A  p r o c e s s   f o r   t he   s e a l i n g   of  a  j o i n t   b e t w e e n  

a d j a c e n t   m e m b e r s ,   t h e   s a i d   j o i n t   h a v i n g   w a l l s   and  a  f l o o r ,  

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

t h e   j o i n t   by  means  of  an  a p p l i c a t o r   n o z z l e   member  a n d  

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

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

t h e   s e a l a n t   c o m p o s i t i o n   i s   i n j e c t e d   u n d e r   p r e s s u r e   i n  

p r o x i m i t y   to  t h e   f l o o r   of  t h e   j o i n t ,   t h e   s h a p i n g   t o o l   i s  

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

in  a  t r a i l i n g   s p a c e d   r e l a t i o n s h i p   t h e r e t o ,   and  t h e   s h a p -  

i n g   edge   or  s u r f a c e   of  t h e   s h a p i n g   t o o l   i s   p o s i t i o n e d  

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

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

of  t h e   a p p l i c a t i o n   n o z z l e   m e m b e r .  

2.  A  p r o c e s s   as  c l a i m e d   in   C l a i m   1  w h e r e i n   t he   j o i n t  

i s   p r e s e n t   b e t w e e n   a d j a c e n t   member s   of  a  h i g h w a y   s t r u c -  

t u r e .  

3.  A  p r o c e s s   as  c l a i m e d   in   C l a i m   1  or  C l a i m   2  w h e r e i n  

t h e   s e a l a n t   c o m p o s i t i o n   is   s i l i c o n e - b a s e d .  

4.  A  p r o c e s s   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 he   f l o o r   of  t h e   j o i n t   c o m p r i s e s   a  b o n d  

b r e a k i n g   m a t e r i a l .  

5.  A  c o m b i n e d   a p p l i c a t o r   n o z z l e   and  s h a p i n g   t o o l  

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

and  c o m p r i s i n g   a  n o z z l e   member   (1)  h a v i n g   an  u p p e r   a t t a c h -  

ment   p o r t i o n   (2)  and  a  l o w e r   d i s c h a r g e   o r i f i c e   ( 3 ) ,   and  a  

s h a p i n g   t o o l   (7)  i n t e g r a l   w i t h   t h e   s a i d   n o z z l e   member  i n  

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



h a v i n g   a  s h a p i n g   edge  a n d / o r   s u r f a c e   e x t e n d i n g   d o w n w a r d  

but   h a v i n g   a  d e p t h   such   t h a t   i t s   l o w e s t   p o i n t   l i e s   a b o v e  

t he   d i s c h a r g e   o r i f i c e .  

6.  A  c o m b i n e d   a p p l i c a t o r   n o z z l e   and  s h a p i n g   t o o l   a s  

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   s h a p i n g   t o o l   (7)  i s  f i x e d  

to  or  p a r t   of  a  p l a t e   member   (4)  s l i d a b l y   m o u n t e d   on  t h e  

n o z z l e   member   ( 1 ) .  

7.  A  c o m b i n e d   a p p l i c a t o r   n o z z l e   and  s h a p i n g   t o o l   a s  
c l a i m e d   i n   C l a i m   6  w h e r e i n   t h e   s h a p i n g   t o o l   (7)  is   a d j u s -  

t a b l y   m o u n t e d   on  t h e   p l a t e   member   ( 4 ) .  
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