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m)  Apparatus  and  method  for  forming  an  external  guard  member  on  a  hose. 

This  invention  relates  to  an  apparatus  (10)  and  a  method 
for  forming,  in  situ,  an  external  guard  member  (12),  prefer- 
ably  of  a  spring  steel  wire  material,  on  a  hose  (14). 

Spring  steel  wire  is  highly  desirable  as  a  material  for 
guard  members.  Heretofore  it  has  been  necessary  to  preform 
the  spring  steel  wire  on  a  coiling  machine  and  install  precut 
lengths  of  the  coil  onto  partially  assembled  hoses. 

The  present  invention  overcomes  the  above  problems  of 
construction  and  assembly  by  providing  an  apparatus  (10) 
and  a  method  for  forming  the  preferred  spring  steel  wire 
guard  member  (12)  in  situ  on  a  hose  (14)  having  fittings 
preassembled  on  both  ends.  The  apparatus  (10)  includes  a 
forming  head  (20)  having  separable  first  and  second  portions 
(46,  48).  A  plurality  of  radially  spaced  die  members  (60)  are 
provided  on  the  first  and  second  portions  (46,  48)  to  fully 
form  two  complete  coils  of  a  guard  member  (12).  The 
apparatus  (10)  and  method  of  the  present  invention  is 
particularly  useful  for  forming  spring  steel  wire  guard 
members  on  high  pressure  hydraulic  hoses  subjected  to 
severe  service  applications. 





T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a n  

a p p a r a t u s   and  m e t h o d   f o r   f o r m i n g   an  e x t e r n a l   g u a r d  

member  in  s i t u   on  a  h o s e   and  more   p a r t i c u l a r l y   to   a n  

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

g u a r d   member   a b o u t   t he   e x t e r i o r   s u r f a c e   of  a  r e i n f o r c e d  

h y d r a u l i c   h o s e .  

B a c k g r o u n d   A r t  

G u a r d   members   f o r   h o s e s ,   and  in  p a r t i c u l a r ,  

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

h o s e s ,   a r e   w e l l   known  and  g e n e r a l l y   r e f e r r e d   to  a s  

a r m o r e d   h o s e   or  h o s e   h a v i n g   an  a r m o r   g u a r d .   The  g u a r d  

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

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

s u c h   h o s e s   f rom  c u t s ,   a b r a s i o n ,   and  c r u s h i n g .  

G e n e r a l l y ,   t h e   g u a r d   member  i s   a  c o i l e d   s t e e l   w i r e   o r  

band   h a v i n g   an  i n s i d e   d i a m e t e r   l a r g e r   t h a n   t h e   o u t s i d e  

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

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

f l e x   f r e e l y   w i t h i n   t he   g u a r d   m e m b e r .  

S p r i n g   s t e e l   w i r e   i s   h i g h l y   d e s i r a b l e   as  a  

m a t e r i a l   f o r   g u a r d   m e m b e r s . .   H o w e v e r ,   h e r e t o f o r e   i t   h a s  

b e e n   n e c e s s a r y   to  p r e f o r m   t h e   s p r i n g   s t e e l   w i r e   on  a  

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

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

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

f i t t i n g   a s s e m b l e d   on  o n l y   one   e n d .   The  p r e f o r m e d   c o i l  

was  i n s t a l l e d   o v e r   t he   s e c o n d   end  of  h o s e ,   t h e   s e c o n d  

end  b e i n g   t h e   end  o p p o s i t e   t h e   a s s e m b l e d   e n d .   A f t e r  



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

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

an  e l o n g a t e   c e n t r a l   a x i s   of  t h e   h o s e ,   in  a  d i r e c t i o n  

t o w a r d   t h e   f i r s t   or  a s s e m b l e d   h o s e   e n d ,   to  e x p o s e   a  

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

a p p l i c a t i o n   of   a  t e m p o r a r y   c l a m p .   A f t e r   c l a m p i n g ,  

a s s e m b l y   o f   t h e   h o s e   was  c o m p l e t e d   by  i n s t a l l i n g   a  

f i t t i n g   on  t he   s e c o n d   h o s e   e n d .   F i n a l l y ,   t h e   t e m p o r a r y  

c l a m p   was  r e l e a s e d   and  t h e   g u a r d   member  a l l o w e d   t o  

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

As  may  be  e a s i l y   a p p r e c i a t e d ,   t h e   a b o v e   m e t h o d  

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

p r o b l e m s .   F i r s t ,   i t   i s   d i f f i c u l t   to  i n s t a l l ,   c l a m p ,  
and  c o m p r e s s   t h e   s p r i n g   c o i l   member  on  a  p a r t i a l l y  

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

a d v a n c e   w h i c h   h o s e s   a r e   to  r e c e i v e   t he   p r o t e c t i v e   g u a r d  

member  s i n c e   t h e   c o i l   s p r i n g   g u a r d   member  c o u l d   n o t   b e  
i n s t a l l e d   on  a  h o s e   a f t e r   f i t t i n g s   were   i n s t a l l e d   o n  

b o t h   e n d s .   T h u s ,   i t   ha s   b e e n   n e c e s s a r y   to  i n t e r r u p t  

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

on  o n l y   a  f i r s t   end  of   t he   h o s e .  

In  r e s p o n s e   to   t h e   a b o v e   p r o b l e m s ,   a n  

a l t e r n a t e   g u a r d   member  c o n s t r u c t i o n   i s   o f t e n   u s e d .   I n  

t h e   a l t e r n a t e   c o n s t r u c t i o n ,   an  e l o n g a t e d   s o f t   s t e e l  

s t r a p   or  band   i s   u s e d   f o r   t h e   g u a r d   member  in  l i e u   o f  

t h e   a f o r e m e n t i o n e d   s p r i n g   s t e e l   w i r e .   The  s o f t   s t e e l  

s t r i p   can   be  e a s i l y   f o r m e d   in   t h e   s h a p e   of  a  c o i l  

w i t h o u t   t h e   a i d   of   a  s o l i d   m a n d r e l   and  can   t h e r e f o r e   b e  

f o r m e d   in   s i t u   on  a  h o s e .   An  a s s e m b l e d   h o s e ,   t h a t   i s   a  

h o s e   h a v i n g   f i t t i n g s   i n s t a l l e d   on  b o t h   e n d s ,   i s  

p o s i t i o n e d   in  an  o p e n   d i e ,   and   t h e   s o f t   s t e e l   s t r i p   i s  

f o r m e d   in  a  c o i l   a r o u n d   t h e   h o s e .   H o w e v e r ,   e a s y  

f o r m a b i l i t y   of   t h e   s o f t   s t e e l   s t r i p   m a t e r i a l   a l s o  

y i e l d s   a  g u a r d   member  t h a t   may  a l s o   be  e a s i l y   c r u s h e d  

in  u s e .   A  g u a r d   member  t h a t   has   b e e n   c r u s h e d   o r  



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

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

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

f a i l u r e .  

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   t o  

o v e r c o m i n g   one  or  more   of   t he   p r o b l e m s   as  s e t   f o r t h  

a b o v e   by  p r o v i d i n g   an  a p p a r a t u s   and  m e t h o d   fo r   f o r m i n g  

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

a  h o s e   h a v i n g   f i t t i n g s   p r e a s s e m b l e d   on  b o t h   e n d s .  

D i s c l o s u r e   Of  The  I n v e n t i o n  

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

i n v e n t i o n ,   an  a p p a r a t u s   f o r   f o r m i n g   a  g u a r d   member  on  a  

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

member  or  t h e   h o s e ,   or  b o t h ,   a  m e a n s   f o r   f e e d i n g   a  

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

and  a  t w o - p i e c e   f o r m i n g   h e a d ,   a t   l e a s t   one   p a r t   b e i n g  

m o v e a b l e   w i t h   r e s p e c t   to  t h e   f r a m e .  

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

m e t h o d   f o r   f o r m i n g   an  e x t e r n a l   g u a r d   member  on  a  h o s e  

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

c l o s i n g   t h e   h e a d   a b o u t   t h e   h o s e ,   and  f e e d i n g   a  

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

h e a d .   In  t he   f o r m i n g   h e a d ,   t h e   g u a r d   m a t e r i a l   i s  

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

p r e d e t e r m i n e d   d i a m e t e r   and  t h e r e a f t e r   f o r m e d   i n t o   a  

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

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

H e r e t o f o r e   i t   ha s   n o t   b e e n   p o s s i b l e   to  fo rm  a  

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

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

e n d s .   Due  to  t h e   t e n d e n c y   of  s p r i n g   s t e e l   w i r e   t o  

" s p r i n g   b a c k "   or  r e t u r n   to  an  e a r l i e r   p o s i t i o n   w h e n  

b e n t   to  a  s e c o n d   p o s i t i o n ,   i t   i s   n e c e s s a r y   to  f o r m  

s p r i n g   s t e e l   w i r e   by  e i t h e r   o v e r b e n d i n g   or  by  p r e s s u r e  

f o r m i n g   a g a i n s t   a  s o l i d   s u r f a c e   s u c h   as  a  m a n d r e l .   T h e  



p r e s e n t   i n v e n t i o n   s o l v e s   t he   p r o b l e m   of  f o r m i n g   a  

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

as  a  h o s e ,   by  p r o v i d i n g   an  a p p a r a t u s   and  m e t h o d   f o r  

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

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

d e s i r e d   f i n a l - f o r m e d   d i a m e t e r   of  t h e   g u a r d   member .   As  

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

p r e a s s e m b l e d   on  e a c h   of   t h e   h o s e   e n d s ,   can   be  p l a c e d  

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

s p r i n g   s t e e l   w i r e   g u a r d   member   may  be  f o r m e d   a b o u t   t h e  

h o s e   f rom  one  f i t t i n g   end   to  t h e   o t h e r .  

B r i e f   D e s c r i p t i o n   Of  The  D r a w i n g s  

F i g .   1  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of  a n  

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

F i g .   2  i s   a  s i d e   v i e w   of   an  e m b o d i m e n t   of   t h e  

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

I I - I I   of  F i g .   1 .  

F i g .   3  i s   a  p a r t i a l l y - s e c t i o n e d   p o r t i o n   of  t h e  

s i d e   v i e w   of  F i g .   2 .  

F i g .   4  i s   a  p a r t i a l l y - s e c t i o n e d   s i d e   v i ew   o f  

a n o t h e r   p o r t i o n   of   F i g .   2 .  

F i g .   5  i s   a  p a r t i a l l y - s e c t i o n e d   v i ew   of   a  

f o r m i n g   head   of   an  e m b o d i m e n t   of   t he   p r e s e n t   i n v e n t i o n .  

F i g .   6  i s   an  e l e v a t i o n a l   v i ew   of   a  d i e   m e m b e r  

of  an  e m b o d i m e n t   o f   t h e   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g  

t h e   l i n e   V I - V I   of   F i g .   5 .  

F i g .   7  i s   an  e l e v a t i o n a l   v i ew   of   a  r o l l e r   o f  

an  e m b o d i m e n t   o f   t h e   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g   t h e  

l i n e   V I I - V I I   of   F i g .   5 .  

F i g .   8  i s   a  s i d e   v i e w   of   t h e   r o l l e r   of  a n  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g   t h e  

l i n e   V I I I - V I I I   of   F i g .   7 .  

F i g .   9  i s   a  s e c t i o n a l   v i e w  o f   t h e   a p p a r a t u s   o f  

an  e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g   t h e  

l i n e   IX- IX   of   F i g .   1 .  



F i g .   10  is  a  p a r t i a l l y - s e c t i o n e d   s i d e   v iew  o f  

an  e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n   s h o w i n g   t h e  

f o r m i n g   head   in  an  open   p o s i t i o n .  

B e s t   Mode  For  C a r r y i n g   Out  The  I n v e n t i o n  

An  a p p a r a t u s   f o r   f o r m i n g   an  e x t e r n a l   g u a r d  

member  12  on  a  h o s e   14  is   g e n e r a l l y   i n d i c a t e d   in  F i g .   1 

by  t he   r e f e r e n c e   n u m e r a l   10.  The  a p p a r a t u s   10  i n c l u d e s  

a  f r ame   16,  a  f i r s t   means   18  fo r   s u p p o r t i n g   a t   l e a s t  

one  of  t he   g u a r d   member  12  or  t h e   hose   14,   a  f o r m i n g  

head   20,  and  a  s e c o n d   means   22  f o r   f e e d i n g   a  c o n t i n u o u s  

s t r a n d   of  g u a r d   m a t e r i a l   24,  ( F i g .   2)  f rom  a  s u p p l y  

s o u r c e   such   as  a  p l a y - o f f   r e e l ,   no t   shown,   to  t h e  

a p p a r a t u s   10  and  more  p a r t i c u l a r l y   to  t he   f o r m i n g   h e a d  

20.   As  shown  in  F i g s .   2  and  3,  the   a p p a r a t u s   10  a l s o  

i n c l u d e s   a  t h i r d   means   26  f o r   c u t t i n g   t h e   s t r a n d   o f  

g u a r d   m a t e r i a l   2 4 .  

The  s e c o n d   means   22  f o r   f e e d i n g   a  c o n t i n u o u s  

s t r a n d   of  g u a r d   m a t e r i a l   24  i n c l u d e s   a  p l u r a l i t y   o f  

d r i v e n   r o l l e r s   28  and  a  f o u r t h   means   30  f o r   e q u a l l y  

u r g i n g   t h e   s t r a n d   of  g u a r d   m a t e r i a l   24  i n t o   p r e s s u r e  

c o n t a c t   w i t h   each   of   t h e   r o l l e r s   28.  The  d r i v e n  

r o l l e r s   28  a re   s y n c h r o n o u s l y   d r i v e n   in  a  n o r m a l l y  

c o u n t e r c l o c k w i s e   d i r e c t i o n ,   as  v i e w e d   in  F i g .   3,  by  a  

m o t o r   29.  The  f o u r t h   means   30  f o r   e q u a l l y   u r g i n g   t h e  

s t r a n d   of  g u a r d   m a t e r i a l   24  i n t o   p r e s s u r e   c o n t a c t   w i t h  

t h e   d r i v e n   r o l l e r s   28  i n c l u d e s   a  p l u r a l i t y   of  r o l l e r s  

32  each  m o u n t e d   in  a  p a i r   of  v e r t i c a l l y   a d j u s t a b l e  

j o u r n a l s  3 4   on  t he   f r a m e   16.  Each  of  t he   r o l l e r s   32  

a r e   p o s i t i o n e d   v e r t i c a l l y   a b o v e   one  of  t he   d r i v e n  

r o l l e r s   28  f o r m i n g   a  p l u r a l i t y   of  m a t i n g   p a i r s   o f  

d r i v e n   r o l l e r s   28  and  v e r t i c a l l y   a d j u s t a b l e   r o l l e r s  

32.  F u r t h e r ,   the   d r i v e n   r o l l e r s   28  and  t he   v e r t i c a l l y  

a d j u s t a b l e   r o l l e r s   32  each   have   an  a n n u l a r   g r o o v e  

c o r r e s p o n d i n g   to  t h e   s h a p e   of  t he   g u a r d   m a t e r i a l   24 

f o r m e d   in  r e s p e c t i v e   r a d i a l l y   o u t e r   s u r f a c e s .   Each  o f  



t h e   j o u r n a l s   34  a r e   a t t a c h e d   to  a  j a c k   s c r e w   36  of   a  

worm  g e a r   a c t u a t o r   38  and  d r i v e n   by  a  h y d r a u l i c a l l y  

p o w e r e d   r o t a r y   a c t u a t o r   40.  The  r o t a r y   a c t u a t o r s   40  

a r e   e a c h   s u p p l i e d   by  a  common  s o u r c e   of   p r e s s u r i z e d  

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

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

a  c l o c k w i s e   or  a  c o u n t e r c l o c k w i s e   d i r e c t i o n .   When 

s u p p l i e d   w i t h   p r e s s u r i z e d   f l u i d   f r o m   a  common  m a n i f o l d ,  

e a c h   of  t h e   r o t a r y   a c t u a t o r s   40  h a v e   an  e q u a l   o u t p u t  

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

worm  g e a r   a c t u a t o r s   38  and  t h e   j a c k   s c r e w s   36  to  t h e  

j o u r n a l s   34.   Each   of   t h e   r o l l e r s   32 ,   m o u n t e d   in  t h e  

j o u r n a l s   34 ,   a r e   t h u s   e q u a l l y   u r g e d ,   d e p e n d i n g   upon  t h e  

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

a c t u a t o r s   40 ,   e i t h e r   d o w n w a r d l y   i n t o   p r e s s u r e   c o n t a c t  

w i t h   t h e   g u a r d   m a t e r i a l   24  p o s i t i o n e d   b e t w e e n   t h e  

r e s p e c t i v e   m a t i n g   d r i v e n   r o l l e r   28  and  t h e   v e r t i c a l l y  

a d j u s t a b l e   r o l l e r   32 ,   or  u p w a r d l y   away  f r o m   s u c h  

c o n t a c t .   The  m a g n i t u d e   of  t he   p r e s s u r e   c o n t a c t   b e t w e e n  

t h e   g u a r d   m a t e r i a l   24  and  t h e   d r i v e n   r o l l e r s   28  i s  

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

e q u a l l y   d i r e c t e d   to  e a c h   of   r o t a r y   a c t u a t o r s   4 0 .  

As  shown  in  F i g .   2,  t h e   s e c o n d   m e a n s   22  f o r  

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

p r e f e r a b l y   i n c l u d e s   a  t e n s i o n   c o n t r o l   d e v i c e   42  and  a  

p l u r a l i t y   of   s t r a i g h t e n i n g   r o l l e r s   4 4 .  

The  f o r m i n g   means   or  h e a d   20  i n c l u d e s   a  f i r s t  

p o r t i o n   46  r e m o v a b l y   a t t a c h e d   in   a  f i x e d   p o s i t i o n   t o  

t h e   f r a m e   26  and  a  s e p a r a b l e   s e c o n d   p o r t i o n   4 8 ,  

m o v e a b l y   m o u n t e d   on  t h e   f r a m e   16.   The  s e c o n d   p o r t i o n  

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

f i r s t   and  s e c o n d   p o r t i o n   4 6 , 4 8   a r e   s p a c e d   a p a r t   a s  

shown  in  F i g .   10  and  a  s e c o n d   p o s i t i o n ,   shown  in  F i g .  

4,  a t   w h i c h   t h e   f i r s t   and  s e c o n d   p o r t i o n s   4 6 , 4 8   a r e   i n  

an  a b u t t i n g   r e l a t i o n s h i p .  



As  b e s t   shown  in  F i g .   4,  a  h y d r a u l i c   c y l i n d e r  

50  is   a t t a c h e d   to  t he   f r a m e   16  and  has   an  e x t e n s i b l e  

rod  end  52  p i v o t a l l y   c o n n e c t e d   to  a  f i r s t   l i n k   54  of  a  

t h r e e   member  l i n k a g e   a r r a n g e m e n t .   The  l i n k a g e  

a r r a n g e m e n t   a l s o   i n c l u d e s   a  s e c o n d   l i n k   56  p i v o t a l l y  

a t t a c h e d   to  a  v e r t i c a l   member   of   t he   f r a m e   16  and  a  

t h i r d   l i n k   58  p i v o t a l l y   c o n n e c t e d   to  t h e   s e c o n d   p o r t i o n  

48  of  t h e   f o r m i n g   head   20.   R e t r a c t i o n   of   t h e   rod   e n d  

52  moves   t he   f i r s t   l i n k   54  to  an  e l e v a t i o n a l l y   l o w e r  

p o s i t i o n   and  d r a w s   t h e   s e c o n d   p o r t i o n   48  of  t h e   f o r m i n g  

head   20  to  t h e   l e f t ,   as  v i e w e d   in  F i g .   10,   to   t h e  

p o s i t i o n   s p a c e d   f rom  t h e   f i x e d   f i r s t   p o r t i o n   4 6 .  

C o n v e r s e l y ,   e x t e n s i o n   of   t h e   rod   end  52  moves   t h e   f i r s t  

l i n k   54  to  an  e l e v a t i o n a l l y   h i g h e r   p o s i t i o n   and  m o v e s  

the   s e c o n d   p o r t i o n   48  to  t h e   r i g h t   i n t o   t h e   a b u t t i n g  

p o s i t i o n ,   as  shown  in  F i g .   4,  in  p r e s s u r e   c o n t a c t   w i t h  

t h e   f i r s t   p o r t i o n   4 6 .  

A  p l u r a l i t y   of  c y l i n d r i c a l l y - s h a p e d   d i e  

member s   60,   w h i c h   as  shown  in  F i g .   5,  a r e  

a l p h a b e t i c a l l y   s u f f i x e d   w i t h   t h e   l e t t e r s   a - h ,   a r e  

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

on  e a c h   of  t he   f i r s t   and  s e c o n d   p o s i t i o n s   ( 4 6 , 4 8 ) .   I n  

t he   p r e f e r r e d   e m b o d i m e n t ,   t h e   d i e   m e m b e r s   a r e   d e s i r a b l y  
c o n s t r u c t e d   of  a  c a r b i d e   s t e e l   a n d ,   as  shown  in  F i g .   6 ,  

e a c h   have   a  p a i r   of  p a r a l l e l   a n n u l a r   g r o o v e s   62  

c i r c u m f e r e n t i a l l y   d i s p o s e d   on  a  p e r i p h e r a l   s u r f a c e   64  

of  t he   d i e   member  60.   The  g r o o v e s   62  a r e   c o n t o u r e d   t o  

mate   w i t h   t h e   s t r a n d   of  g u a r d   m a t e r i a l   24  and  a r e  

s p a c e d   a p a r t   a  d i s t a n c e   "x"  e q u a l   to  t he   p i t c h   o f  

a d j a c e n t   c o i l s   of  t h e   f o r m e d   g u a r d   member  1 2 .  

As  b e s t   shown  in  F i g .   5,  the   d i e   m e m b e r s  

6 0 e , 6 0 f ,   and  60g,   m o u n t e d   in  t h e   f i r s t   p o r t i o n   46,  a n d  

60d  m o u n t e d   as  t he   s e c o n d   p o r t i o n   48  of  t h e   f o r m i n g  

head   20,   ar--  e q u a l l y   r a d i a l l y   s p a c e d   a t   a  f i r s t  

p r e d e t e r m i n e d   d i s t a n c e   "y"  f r o m   a  c e n t r a l l y   d i s p o s e d  

l o n g i t u d i n a l   a x i s   66.  The  a x i s   66  is   c o n g r u e n t   w i t h  



t h e   l o n g i t u d i n a l   a x i s   of   t he   f o r m e d   g u a r d   member  12  a n d  

i s   r e p r e s e n t e d   in  c r o s s - s e c t i o n   by  the   p o i n t   66  in  F i g .  

5.  The  d i e   m e m b e r s   6 0 a ,   60b,   and  60c ,   m o u n t e d   on  t h e  

s e c o n d   p o r t i o n   48,   and  60h ,   m o u n t e d   on  t h e   f i r s t  

p o r t i o n   46  of  t h e   f o r m i n g   head   20,  a r e   r a d i a l l y   s p a c e d  

f r o m   t h e   l o n g i t u d i n a l   a x i s   66  a t   a  s e c o n d   p r e d e t e r m i n e d  

d i s t a n c e   " y l " ,   t h e   s e c o n d   d i s t a n c e   " y l " ,   b e i n g   g r e a t e r  

t h a n   t h e   f i r s t   p r e d e t e r m i n e d   d i s t a n c e   " y " .   In  t h e  -  

p r e f e r r e d   e m b o d i m e n t ,   a  f o r m i n g   h e a d   20  f o r   f o r m i n g   a n  

e x t e r n a l   g u a r d   member   12  h a v i n g   an  i n t e r n a l   d i a m e t e r   o f  

3 4 . 0   mm  ( 1 . 3 4   i n . )   f r o m   a  s t r a n d   of  s p r i n g   s t e e l   g u a r d  

m a t e r i a l   h a v i n g   a  n o m i n a l   d i a m e t e r   of   3 .0   mm  ( . 1 2   i n . ) ,  

t h e   g r o o v e   s u r f a c e   62  of   t h e   d i e   m e m b e r s   6 0 d , 6 0 e , 6 0 f  

and  60g  a r e   e a c h   e q u a l l y   r a d i a l l y   p o s i t i o n e d   a t   a  

r a d i u s   "y"  of  2 0 . 1   mm  ( . 7 9   i n . )   f rom  t h e   a x i s   66,   a n d  

d i e   m e m b e r s   6 0 a , 6 0 b , 6 0 c   and  60h  a r e   e q u a l l y   r a d i a l l y  

p o s i t i o n e d   a t   a  r a d i u s   " y l "   of   21 .6   mm  ( . 8 5   i n . )   f r o m  

t h e " a x i s   6 6 .  

The  e i g h t   d i e   m e m b e r s ,   6 0 a  -   6 0 h ,   a r e   a l s o  

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

l o n g i t u d i n a l   a x i s   66 .   The  e i g h t   d i e   m e m b e r s   6 0 a  -   6 0 h  

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

p l a n e   of   t h e   p a p e r ,   o n e - e i g h t h   of  t h e   a f o r e m e n t i o n e d  

p i t c h   d i s t a n c e   " x " .   For   e x a m p l e ,   i f   t h e   d e s i r e d   p i t c h  

d i s t a n c e   is   5 .5   mm  ( . 2 2   i n . ) ,   t h e   d i e   member  60b  i s  

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

0 . 7   mm  ( . 0 2 8   i n . )   f r o m   t h e   d i e   member  60a ;   d i e   m e m b e r  

60c  i s   a x i a l l y   s p a c e d   a  d i s t a n c e   e q u a l   to   one  e i g h t h   o f  

t h e   p i t c h   d i s t a n c e   or  0 . 7   mm  ( . 0 2 8   i n . )   f r o m   t h e   d i e  

member   60b;   and  c o n t i n u i n g   in  c l o c k w i s e   d i r e c t i o n   e a c h  

of   t h e   s u c c e s s i v e   d i e   m e m b e r s   6 0 d  -   60h  a r e   e a c h  

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

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

m e m b e r .  



The  f i r s t   and  s e c o n d   p o r t i o n s   4 6 , 4 8   of  t h e  

f o r m i n g   h e a d   20  a l s o   h a v e   a  p l u r a l i t y   of  r a d i a l l y  

a d j u s t a b l e   r o l l e r s   68  p r e f e r a b l y   c o n s t r u c t e d   of  a  

c a r b i d e   s t e e l   m a t e r i a l   and  d i s p o s e d   in  c o n t a c t i n g  

r e l a t i o n s h i p   a d j a c e n t   e a c h   of  t h e   d i e   members   60.   A s  

b e s t   shown  in  F i g s .   7  and  8,  t h e   r o l l e r s   68  e a c h   h a v e   a  

p a i r   of  r a d i a l l y   e x t e n d i n g   p a r a l l e l   f l a n g e s   70  

c i r c u m f e r e n t i a l l y   d i s p o s e d   on  a  p e r i p h e r a l   s u r f a c e   7 2  

of  t h e   r o l l e r   68,   and  a r e   m o u n t e d   on  the   r e s p e c t i v e  

f i r s t   and  s e c o n d   p o r t i o n s   4 6 , 4 8   t h r o u g h   an  e c c e n t r i c  

a d j u s t a b l e   b u s h i n g   73.  The  r a d i a l   p o s i t i o n   of  e a c h   o f  

t h e   r o l l e r s   68,   w i t h   r e s p e c t   to  e a c h   a d j a c e n t l y  

d i s p o s e d   d i e   member  60 ,   i s   c o n t r o l l e d   by  r o t a t i o n   o f  

t he   e c c e n t r i c   b u s h i n g   73.   I f   d e s i r e d ,   a  s i m i l a r  

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

a r r a n g e m e n t   may  be  u s e d   to   m o u n t   e a c h   of  t he   d i e  

m e m b e r s   on  t h e   r e s p e c t i v e   f i r s t   and  s e c o n d   p o r t i o n s  
4 6 , 4 8   of  t h e   f o r m i n g   h e a d   20.   Such  a  m o u n t i n g  

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

f a b r i c a t i o n   of   t h e   f o r m i n g   h e a d   and  p r o v i d e s   a  m e a n s  

f o r   r e a d j u s t i n g   t h e   d i e   m e m b e r s   60  to  c o m p e n s a t e   f o r  

wear   d u r i n g   u s e   of   t h e   a p p a r a t u s   10.   As  an  a i d   t o  

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

m e m b e r s   60,   and  more  s p e c i f i c a l l y   to  t he   s u r f a c e   of   t h e  

a n n u l a r   g r o o v e s   62,   t h r o u g h   a  p a i r   of  o i l   g a l l e r i e s  

7 4 , 7 6   p r o v i d e d   r e s p e c t i v e l y   in  t h e   f i r s t   and  s e c o n d  

p o r t i o n s   4 6 , 4 8 .   As  shown  in  F i g .   5,  the   g a l l e r i e s  

7 4 , 7 6   c o m m u n i c a t e   a  s o u r c e   of   p r e s s u r i z e d   l u b r i c a n t ,  

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

d i e   m e m b e r s   60 .   The  l u b r i c a n t   i s   d i r e c t e d   to   e a c h   o f  

t he   g r o o v e d   s u r f a c e s   of   t h e   d i e   m e m b e r s   60  by  a  p a i r  

r a d i a l   a p e r t u r e s   78  c o m m u n i c a t i n g   b e t w e e n   the   h o l l o w  

c e n t e r   c a v i t y   and  t he   e x t e r n a l   s u r f a c e   of  the   d i e  

members   6 0 .  



The  t h i r d   means   26  ( F i g .   2)  f o r   c u t t i n g   t h e  

s t r a n d   of   g u a r d   m a t e r i a l   24  i n c l u d e s   an  e l e c t r i c a l  

r e s i s t a n c e   h e a t e d   e l e m e n t   80.  In   t h e   p r e f e r r e d  

e m b o d i m e n t ,   a  TIG  ( t u n g s t e n - i n e r t   g a s )   w e l d i n g   h e a d ,  

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

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

m a t e r i a l .   The  e l e m e n t   80  i s   p i v o t a l l y   m o u n t e d   on  t h e  

f r a m e   16  and  i s   m o v e a b l e ,   by  a  r o t a r y   a c t u a t o r   8 2 ,  

b e t w e e n   a  f i r s t   p o s i t i o n   a t   w h i c h   t h e   e l e m e n t   80  i s  

s p a c e d   f r o m   t h e   g u a r d   m a t e r i a l   24,   as  shown  in  F i g .   3 ,  

and  a  s e c o n d   p o s i t i o n   a t   w h i c h   t h e   e l e m e n t   80  i s   i n  

c o n t a c t   w i t h   t h e   g u a r d   m a t e r i a l   24 ,   as  shown  in  F i g .  

10.  A  c l a m p i n g   member   84  i s   s l i d e a b l y   m o u n t e d   on  t h e  

f r a m e   16  and  i s   m o v e a b l e   by  a  h y d r a u l i c   c y l i n d e r   8 6  

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

84  is  s p a c e d   f r o m   t h e   f o r m e d   g u a r d   member   12,  and  a  

s e c o n d   p o s i t i o n   a t   w h i c h   t h e   c l a m p i n g   member  84  i s   i n  

p r e s s u r e   c o n t a c t   w i t h   t h e   f o r m e d   g u a r d   member  1 2 .  

The  f i r s t   means   18  f o r   s u p p o r t i n g   a t   l e a s t   o n e  

of  the   g u a r d   member   12  and  t h e   h o s e   14  i n c l u d e s   a  

p l u r a l i t y   of   s u p p o r t   s t a t i o n s   88  l o n g i t u d i n a l l y  

a d j u s t a b l y   s p a c e d   on  t h e   f r a m e   16,  a l o n g   t h e   a x i s   6 6 ,  

as   shown  in  F i g .   1.  As  shown  in  F i g s .   1  and  9,  e a c h   o f  

the   s u p p o r t   s t a t i o n s   88  h a v e   a  p a i r   o f   r o t a t a b l y  

m o u n t e d   i d l e r   r o l l e r s   90  and  a  d r i v e n   r o l l e r   92.  E a c h  

of  t h e   i d l e r   r o l l e r s   90  h a v e   a  h o s e   s u p p o r t   s u r f a c e   94  

and  a  g u a r d   member   s u p p o r t   s u r f a c e   96  s p a c e d   r a d i a l l y  

i n w a r d l y   of   t h e   h o s e   s u p p o r t   s u r f a c e   94.   The  i d l e r  

r o l l e r s   a r e   m o u n t e d   on  u p w a r d l y   e x t e n d i n g   s u p p o r t   a r m s  

98  of  a  l a t e r a l l y   a d j u s t a b l e   f i x t u r e   100 .   The  s u p p o r t  

arms  98  a r e   s e l e c t i v e l y   d r a w n   t o g e t h e r   or  s p a c e d   a p a r t  

by  r o t a t i o n   of  a  s c r e w   102  h a v i n g   d i r e c t i o n a l l y   o p p o s e d  

t h r e a d s   f o r m e d   a t   s p a c e d   end  p o r t i o n s   of   t he   s c r e w  

102.   R o t a t i o n   o f   t h e   s c r e w   102  in  a  f i r s t   d i r e c t i o n  

d r a w s   t h e   p a i r   o f   i d l e r   r o l l e r s   90  c l o s e r   t o g e t h e r ,   a n d  

r o t a t i o n   of   t h e   s c r e w   102  in   a  s e c o n d   d i r e c t i o n ,  



o p p o s i t e   t h e   f i r s t   d i r e c t i o n ,   s p a c e s   t he   r o l l e r s   90  

away  f rom  e a c h   o t h e r .   Each  of  t h e   d r i v e n   r o l l e r s   h a v e  

a  g u a r d   member   s u p p o r t   s u r f a c e   104  and  a  r a d i a l l y  

e x t e n d i n g   f l a n g e   106  h a v i n g   a  w i d t h   s u b s t a n t i a l l y   e q u a l  

to  t he   s p a c e   or  c l e a r a n c e   b e t w e e n   a d j a c e n t   c o i l s   of  t h e  

f o r m e d   g u a r d   member  12.   The  f l a n g e   106  e x t e n d s  

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

106  to  be  p o s i t i o n e d   b e t w e e n   and  f r i c t i o n a l l y   c o n t a c t  

a d j a c e n t l y   d i s p o s e d   c o i l s   of  t he   g u a r d   member  12,   b u t  

n o t   s u f f i c i e n t   f o r   c o n t a c t i n g   t h e   h o s e   14.   The  i d l e r  

r o l l e r s   90  t h e r e f o r e   s u p p o r t   b o t h   t h e   h o s e   14  and  t h e  

g u a r d   member  12  in  a  p r o p e r l y   s p a c e d   r a d i a l  

r e l a t i o n s h i p ,   and  t h e   d r i v e n   r o l l e r s   92  r o t a t e   o n l y   t h e  

g u a r d   member  12.   The  d r i v e n   r o l l e r s   92  a r e   d r i v e n   by  a  

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

d r i v e n   r o l l e r s   28  of  t he   s e c o n d   m e a n s   22  f o r   f e e d i n g   a  

s t r a n d   of   g u a r d   m t e r i a l   24  to  t h e   f o r m i n g   h e a d   20.   I n  

t h e " p r e f e r r e d   e m b o d i m e n t ,   a  v e r t i c a l l y   and  l a t e r a l l y  

a d j u s t a b l e   r o l l e r   108  i s   d i s p o s e d   a b o v e   t h e   h o s e   14  a n d  

g u a r d   member  12  a t   e a c h   of  t he   s u p p o r t   s t a t i o n s   8 8 .  

The  r o l l e r s   108  l i m i t   t h e   u p w a r d   m o v e m e n t   of  t h e   f o r m e d  

g u a r d   member  12  and  a s s u r e   e n g a g e m e n t   of  t h e   g u a r d  

member  12  w i t h   t h e   d r i v e   f l a n g e   106  of  t h e   d r i v e n  

r o l l e r s   9 2 .  

I n d u s t r i a l   A p p l i c a b i l i t y  

F o r m i n g   an  e x t e r n a l   g u a r d   member  12  on  a  h o s e  

14  a c c o r d i n g   to  t he   m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n   i s  

a c c o m p l i s h e d   by  f i r s t   p o s i t i o n i n g   a  h o s e   14,  p r e f e r a b l y  

f u l l y   a s s e m b l e d   w i t h   f i t t i n g s   i n s t a l l e d   on  b o t h   ends   o f  

t h e   h o s e ,   in  t he   f o r m i n g   head   20.  The  a p p a r a t u s   10  i s  

p r e p a r e d   f o r   t h i s   f i r s t   s t e p   by  m o v i n g   t h e   f i r s t  

p o r t i o n   46  of  t h e   f o r m i n g   head   20  to  t h e   f i r s t ,   or  o p e n  

p o s i t i o n   and  mov ing   t he   a d j u s t a b l e   r o l l e r s   108  on  t h e  

s u p p o r t   s t a t i o n s   88  l a t e r a l l y   to  a  p o s i t i o n   s p a c e d   f r o m  

v e r t i c a l   a l i g n m e n t   midway  b e t w e e n   t h e   p a i r s   of  i d l e r  



r o l l e r s   90 .   W i t h   t h e   a p p a r a t u s   10  t h u s   p r e p a r e d ,   t h e  

a s s e m b l e d   h o s e   14  i s   e a s i l y   p o s i t i o n e d   in  t h e   a p p a r a t u s  

10  by  v e r t i c a l l y   l o w e r i n g   t h e   h o s e   14  u n t i l   i t   i s   a t  

r e s t   on  t h e   i d l e r   r o l l e r s   90.   The  h o s e   14  i s   a x i a l l y  

a l i g n e d ,   a l o n g   t h e   a x i s   66  by  p o s i t i o n i n g   one  end  o f  

t h e   h o s e   14  i m m e d i a t e l y   to  t h e   r i g h t   of  t h e   f o r m i n g  

h e a d   20,   as  shown  in  F i g .   1 .  

The  s e c o n d   p o r t i o n   48  of   t h e   f o r m i n g   h e a d   2'0 

is   moved  to  t h e   s e c o n d ,   or  c l o s e d ,   p o s i t i o n   in  a b u t t i n g  

c o n t a c t   w i t h   t h e   f i r s t   p o r t i o n   46  by  p r e s s u r i z i n g  

h y d r a u l i c   c y l i n d e r   50.   A f t e r   m o v e m e n t   to   t h e   s e c o n d  

p o s i t i o n ,   t h e   s e c o n d   p o r t i o n   48  i s   m a i n t a i n e d   i n  

c o n t a c t   w i t h   t h e   f i r s t   p o r t i o n   46  by  m a i n t a i n i n g   a  f l o w  

of  p r e s s u r i z e d   f l u i d   to   t h e   h y d r a u l i c   c y l i n d e r   5 0 .  

A  c o n t i n u o u s   s t r a n d   of   g u a r d   m a t e r i a l   24 ,   s u c h  

as   r o u n d ,   h a r d   d r a w n   s p r i n g   w i r e   of   SAE  1060  s t e e l   a n d  

h a v i n g   a  n o m i n a l   d i a m e t e r   of   3 .0   mm  ( . 12   i n . )   i s   f e d  

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

c o n t r o l   d e v i c e   42 ,   t h e   s t r a i g h t e n i n g   r o l l e r s   44,   a n d  

t h e   s e c o n d   means   22  to  t h e   f o r m i n g   h e a d   20 .   The  s t r a n d  

of   g u a r d   m a t e r i a l   24  i s   m a i n t a i n e d   in  p r e s s u r e   c o n t a c t  

w i t h   t h e   p l u r a l i t y   of  d r i v e n   r o l l e r s   28  o f   t h e   s e c o n d  

m e a n s   22  by  d i r e c t i n g   a  f l o w   of   e q u a l l y   p r e s s u r i z e d  

h y d r a u l i c   f l u i d   f rom  a  common  s o u r c e   to  p r e s e l e c t e d  

p o r t s   of   t h e   r o t a r y   a c t u a t o r s   40.   The  r o t a r y   a c t u a t o r s  

40  e a c h   p r o v i d e   an  o u t p u t   t o r q u e   o f   e q u a l   m a g n i t u d e   t o  

t h e   r e s p e c t i v e   worm  g e a r   a c t u a t o r s   38  and  h e n c e   to   t h e  

j a c k   s c r e w s   36  c o n n e c t e d   to  t h e   v e r t i c a l l y   a d j u s t a b l e  

j o u r n a l s   34  of  t h e   r o l l e r s   32.   A c c o r d i n g l y ,   t h e  

r o l l e r s   32  a r e   e a c h   e q u a l l y   u r g e d   d o w n w a r d l y   a g a i n s t  

t h e   s t r a n d   of   g u a r d   m a t e r i a l   24,   u r g i n g   t h e   g u a r d  

m a t e r i a l   24  i n t o   p r e s s u r e   c o n t a c t   w i t h   t h e   d r i v e n  

r o l l e r s   28.   The  v a r i a b l e   s p e e d   m o t o r   24  s y n c h r o n o u s l y  

d r i v e s   e a c h   of  t h e   d r i v e n   r o l l e r s   28  and  t h e   s t r a n d   o f  

g u a r d   m a t e r i a l   24  i s   c o n t i n u o u s l y   and  f o r c e a b l y  

d i r e c t e d   i n t o   t h e   f o r m i n g   h e a d   2 0 .  



A f t e r   e n t r y   i n t o   t h e   f o r m i n g   head   20,  t h e  

s t r a n d   of  g u a r d   m a t e r i a l   24  i s   g u i d e d   to  the   s e c o n d  

p o r t i o n   48  of  t he   f o r m i n g   h e a d   by  a  f i r s t   of  t he   p a i r  

of  a n n u l a r   g r o o v e s   62  f o r m e d   in   t h e   d i e   member s   60h  a n d  

60a .   I n i t i a l l y ,   to  s t a r t   t h e   a c t u a l   c o i l   f o r m a t i o n ,   a n  

end  of  t h e   s t r a n d   24  is   m a n u a l l y   r a i s e d   and  p o s i t i o n e d  

in  c o n t a c t   w i t h   t he   f i r s t   g r o o v e   62  in  t he   d i e   m e m b e r  

60b.   The  d r i v e   r o l l e r s   a r e   t h e n   a c t u a t e d   to  c o n t i n u e  

d r i v i n g   t h e   s t r a n d   of  g u a r d   m a t e r i a l   24  i n t o   t h e  

f o r m i n g   h e a d   20,   and  t h e   end  of   t h e   s t r a n d   p r o g r e s i v e l y  

c o n t a c t s   t h e   f i r s t   g r o o v e   of  d i e   m e m b e r s  

6 0 c , 6 0 d , 6 0 e , 6 0 f , 6 0 g   f o r m i n g   a  f i r s t   c o m p l e t e   c o i l ,   a n d  

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

s e c o n d   g r o o v e   62  of  t h e   d i e   m e m b e r s   6 0 h , 6 0 a , 6 0 b ,   a n d  

60c  and  p r o g r e s s i v e l y   c o n t a c t s   t h e   s e c o n d   g r o o v e   62  o f  

d i e   m e m b e r s   6 0 d , 6 0 e , 6 0 f ,   and  60g  f o r m i n g   a  s e c o n d  

c o m p l e t e   c o i l   of  t he   g u a r d   member   12  b e f o r e   e x i t i n g   t h e  

f o r m i n g   h e a d   20.   S i n c e   t h e   d i e   m e m b e r s   60b  and  60c  a r e  

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

r a d i a l   d i s t a n c e   "y"  a t   w h i c h   t h e   r e m a i n i n g   d i e   m e m b e r s  

a r e   p o s i t i o n e d ,   t h e   s t r a n d   of   g u a r d   m a t e r i a l   24  i s  

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

p r e d e t e r m i n e d   d i a m e t e r   as  r e p r e s e n t e d   by  the   s e c t i o n   o f  

the   f i r s t   f o r m e d   c o i l   of  g u a r d   m a t e r i a l   24  e x t e n d i n g  

f rom  d i e   member  60a  to  d i e   member   60c  in  F i g .   5.  T h e  

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

s m a l l e r   d i a m e t e r   c o i l   s h a p e   t h a n   d e s i r e d   f o r   t he   f i n a l  

c o i l   d i a m e t e r .  

I t   has   b e e n   f o u n d   t h a t   o v e r b e n d i n g ,   o r  

i n i t i a l l y   u r g i n g   t he   g u a r d   m a t e r i a l   i n t o   the   s m a l l e r  

t h a n   f i n a l   d i a m e t e r ,   is  h i g h l y   d e s i r a b l e   in  f o r m i n g  

g u a r d   m e m b e r s   of  s p r i n g   s t e e l   w i r e   m a t e r i a l .   F u r t h e r ,  

by  f o r m i n g   two  c o m p l e t e   c o i l s   of   t h e   g u a r d   member  12  i n  

t he   f o r m i n g   head   20,   in  c o n j u n c t i o n   w i t h   the   i n i t i a l  

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

f o r m e d   c o i l s   to  " s p r i n g   b a c k "   and  a s s u m e   a  l a r g e r   t h a n  



d e s i r e d   d i a m e t e r   a f t e r   e x i t i n g   f rom  the   f o r m i n g   h e a d  

20.  I t   has   b e e n   t h i s   t e n d e n c y ,   and  t he   p r o b l e m s  

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

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

s t e e l   w i r e   g u a r d   member   a b o u t   a  s o f t   m a n d r e l ,   or  as  i n  

the   p r e f e r r e d   e m b o d i m e n t   o f   t he   p r e s e n t   i n v e n t i o n ,   a  

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

I t   i s   common  p r a c t i c e   to  p r e c o a t   g u a r d  

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

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

m a t e r i a l   and  o t h e r   a c c u m u l a t e d   m a t t e r ,   h o w e v e r ,   has   a  

t e n d e n c y   to  r u b - o f f   and  b u i l d   up  on  the   d i e   member s   60 

d u r i n g   f o r m a t i o n   of   t h e   c o i l   s h a p e s .   The  f l a n g e s   70  o f  

the   r a d i a l l y   a d j u s t a b l e   r o l l e r s   68  a r e   e a c h   p o s i t i o n e d ,  

p r i o r   to  use   of   t h e   a p p a r a t u s   10,   in  l i g h t   c o n t a c t - w i t h  -  

t he   r e s p e c t i v e   a n n u l a r   g r o o v e s   62  of  a d j a c e n t l y  

p o s i t i o n e d   d i e   m e m b e r s   60.   The  l i g h t   c o n t a c t   b e t w e e n  

t he   c a r b i d e   s t e e l   r o l l e r s   68  and  c a r b i d e   s t e e l   d i e  

members   60  s e r v e s   to  r e m o v e   e x t r a n e o u s   m a t e r i a l   f r o m  

the   f o r m i n g   s u r f a c e s   o f   t h e   d i e   member s   60,  m a i n t a i n  

t he   f o r m i n g   s u r f a c e   in  a  c l e a n   c o n d i t i o n ,   and  p r o l o n g  

t he   u s e f u l   l i f e   of  t h e   d i e   members   60.  As  t h e   r o l l e r s  

68  and  d i e   m e m b e r s   60  w e a r ,   t h e y   may  be  e a s i l y  

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

m o u n t i n g   b u s h i n g   7 3 .  

A f t e r   e x i t i n g   t h e   f o r m i n g   h e a d   20,  t h e   f o r m e d  

g u a r d   m a t e r i a l   c o n t i n u e s   to   r o t a t e   a b o u t   t he   h o s e   14  

and  a d v a n c e s   a x i a l l y   t o w a r d s   t h e   end  of   t h e   h o s e  

o p p o s i t e   t h e   f o r m i n g   h e a d   20.   The  r o t a t i o n   a n d  

a d v a n c e m e n t   of  t h e   g u a r d   member  20  i s   a i d e d   b y  

f r i c t i o n a l   e n g a g e m e n t   of  t h e   d r i v e n   r o l l e r s   92  b e t w e e n  

a d j a c e n t l y   f o r m e d   c o i l s   of   t he   g u a r d   member  1 2 .  

Upon  c o m p l e t i o n   of   the   f o r m a t i o n   of  the   g u a r d  

member  12,  h y d r a u l i c   p r e s s u r e   to  t h e   c y l i n d e r   50  i s  

r e d i r e c t e d ,   and  t he   r o d   end  52  i s   r e t r a c t e d ,   r e t u r n i n g  

the   s e c o n d   p o r t i o n   48  of   f o r m i n g   h e a d   20  to  t he   f i r s t ,  



or  o p e n ,   p o s i t i o n   a t   w h i c h   t he   s e c o n d   p o r t i o n   48  i s  

s p a c e d   f rom  t h e   f i r s t   p o r t i o n  ' 4 6 .   S i m u l t a n e o u s l y   w i t h  

r e t r a c t i o n   of  t h e   s e c o n d   p o r t i o n   48,   t h e   c y l i n d e r   86  i s  

p r e s s u r i z e d   and  t h e   c l a m p i n g   member   84  i s   u r g e d   i n t o  

p r e s s u r e   c o n t a c t   w i t h   t he   f o r m e d   g u a r d   member  12,   a s  

shown  in  F i g .   10.  Wi th   t h e   g u a r d   member  12  t h u s  

r e s t r a i n e d   in  a  f i x e d   p o s i t i o n   w i t h   r e s p e c t   to  t h e  

f i r s t   p o r t i o n   46  of   t h e   f o r m i n g   h e a d   20,   t h e   r e s i s t a n c e  

h e a t e d   e l e m e n t   80  i s   r o t a t e d   i n t o   c o n t a c t   w i t h   t h e  

f i r s t   p a r t i a l l y - f o r m e d   c o i l   of   t h e   g u a r d   m a t e r i a l   2 4  

and  s u p p l i e d   w i t h   e l e c t r i c a l   c u r r e n t .   The  c o i l ,   a t   t h e  

p o i n t   of  c o n t a c t   w i t h   t h e   e l e m e n t   80,   is   q u i c k l y   h e a t e d  

to  the   m e l t i n g   t e m p e r a t u r e   of  t h e   g u a r d   m a t e r i a l   24  a n d  

t h e   mo to r   29  is   a c t i v a t e d   to  u r g e   t h e   p a r t i a l l y   f o r m e d  

p o r t i o n   of  t h e   g u a r d   m a t e r i a l   24  away  f r o m   t he   f o r m e d  

g u a r d   member  1 2 .  

A f t e r   c u t t i n g   t h e   s t r a n d   of   g u a r d   m a t e r i a l   1 2 ,  

t h e ' a d j u s t a b l e   r o l l e r s   108  a r e   moved  l a t e r a l l y   and  t h e  

h o s e   14,  w i t h   t h e   c o m p l e t e   e x t e r n a l   g u a r d   member  1 2  

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

s u p p o r t   s t a t i o n s   88  and  t h e   f o r m i n g   h e a d   2 0 .  

O t h e r   a s p e c t s ,   o b j e c t s   and  a d v a n t a g e s   of   t h i s  

i n v e n t i o n   can  be  o b t a i n e d   f r o m   a  s t u d y   of   t he   d r a w i n g s ,  

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



The  i n v e n t i o n   may  be  s u m m a r i z e d   as  f o l l o w s :  

1.  In   an  a p p a r a t u s   (10)  fo r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r a m e   ( 1 6 ) ,   a  f i r s t  m e a n s   (18)  f o r   s u p p o r t i n g   a t  

l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e   ( 1 4 ) ,  

and  a  s e c o n d   means   (22)  f o r   f e e d i n g   a  c o n t i n u o u s   s t r a n d  

of   g u a r d   m a t e r i a l   (24)  f rom  a  s u p p l y   s o u r c e   to  s a i d '  

a p p a r a t u s   ( 1 0 ) ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   h e a d   (10)  h a v i n g   a  f i r s t   p o r t i o n  

(46)  and  a  s e c o n d   p o r t i o n   ( 4 8 ) ,   s a i d   f i r s t   p o r t i o n   ( 4 6 )  

b e i n g   a t t a c h e d   in  a  f i x e d   p o s i t i o n   on  s a i d   f r a m e   ( 1 6 ) ,  

and  s a i d   s e c o n d   p o r t i o n   (48)  b e i n g   s l i d a b l y   m o u n t e d   o n  

s a i d   f r a m e   ( 1 6 ) .  

2.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

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

(26)  f o r   c u t t i n g   s a i d   s t r a n d   o f   g u a r d   m a t e r i a l   ( 2 4 )  

a f t e r   s a i d   g u a r d   member  (12)  i s   f o r m e d   on  s a i d   h o s e  

( 1 4 ) .  

3.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

2  w h e r e i n   s a i d   t h i r d   m e a n s   (26)  i n c l u d e s   a n  
e l e c t r i c a l   r e s i s t a n c e   h e a t e d   e l e m e n t   (80)  p i v o t a l l y  

m o u n t e d   on  s a i d   f r a m e   ( 1 6 ) .  

4.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

1  w h e r e i n   s a i d   s e c o n d   m e a n s   (22)  f o r   f e e d i n g   a  

c o n t i n u o u s   s t r a n d   of  g u a r d   m a t e r i a l   (24)  i n c l u d e s   a  

p l u r a l i t y   of   d r i v e n   r o l l e r s   (28)  and  a  f o u r t h   m e a n s  

(30)  f o r   e q u a l l y   u r g i n g   s a i d   s t r a n d   of  g u a r d   m a t e r i a l  

(24)  i n t o   p r e s s u r e   c o n t a c t   w i t h   e a c h   of  s a i d   d r i v e n  

r o l l e r s   ( 2 8 ) .  



5.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

1,  w h e r e i n   s a i d   f i r s t   means   (18)  f o r   s u p p o r t i n g  

a t  l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e  

(14)  i n c l u d e s   a  p l u r a l i t y   of  s u p p o r t   s t a t i o n s   ( 8 8 )  

a d j u s t a b l y   m o u n t e d   on  s a i d   f r a m e   ( 1 6 ) ,   e a c h   of  s a i d  

s t a t i o n s   (88)  h a v i n g   a  p a i r   of  i d l e r   r o l l e r s   (90)  and  a  

d r i v e n   r o l l e r   (92)  r o t a t a b l y   m o u n t e d   on  s a i d   s t a t i o n  

( 8 8 )  

6.  In  an  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r a m e   ( 1 6 ) ,   a  f i r s t  m e a n s   (18)  f o r   s u p p o r t i n g   a t  

l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e  

( 1 4 ) ,   and  a  s e c o n d   means   (22)  f o r   f e e d i n g   a  c o n t i n u o u s  

s t r a n d   of  g u a r d   m a t e r i a l   (24)  f rom  a  s u p p l y   s o u r c e   t o  

s a i d   a p p a r a t u s   ( 1 0 ) ,   the   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   head   (20)  h a v i n g   a  f i r s t   p o r t i o n  

(46)  and  a  s e c o n d   p o r t i o n   ( 4 8 ) ,   s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   b e i n g   m o u n t e d   on  s a i d   f r a m e   ( 1 6 ) ,   a n d  

at   l e a s t   one  of  s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )  

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

f i r s t   and  s e c o n d  p o r t i o n s   ( 4 6 , 4 8 )   a r e   s p a c e d   a p a r t   a n d  

a  s e c o n d   p o s i t i o n   a t   wh ich   s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   a r e   in  an  a b u t t i n g   r e l a t i o n s h i p .  

7.  In  an  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r ame   ( 1 6 ) ,   a  f i r s t   means  (18)  f o r   s u p p o r t i n g   a t  

l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   hose   ( 1 4 ) ,  

and  a  s e c o n d   means   f o r   f e e d i n g   a  c o n t i n u o u s   s t r a n d   o f  

g u a r d   m a t e r i a l   (24)  from  a  s u p p l y   s o u r c e   to  s a i d  

a p p a r a t u s   ( 1 0 ) ,   the   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   head   (20)  h a v i n g   s e p a r a b l e   f i r s t   a n d  

s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )   and  a  p l u r a l i t y   of  a r c u a t e l y  

s p a c e d   d i e   members   (60)  r o t a t a b l y   m o u n t e d   on  r e s p e c t i v e  

ones   of  s a i d   f i r s t   and  s a i d   s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) .  



8.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

7,  w h e r e i n   a t   l e a s t   two  of  s a i d   p l u r a l i t y   of   d i e  

member s   (60)  m o u n t e d   on  s a i d   f i r s t   p o r t i o n   (46)  of   t h e  

f o r m i n g   h e a d   (20)  a r e   e q u a l l y   r a d i a l l y   s p a c e d   a t   a  

f i r s t   p r e d e t e r m i n e d   d i s t a n c e   f rom  a  c e n t r a l l y   d i s p o s e d  

l o n g i t u d i n a l   a x i s   ( 6 6 ) ,   and  a t   l e a s t   one  of  s a i d  

p l u r a l i t y   of  d i e   m e m b e r s   m o u n t e d   on  s a i d   s e c o n d   p o r t i o n  

(48)  of  t h e   f o r m i n g   h e a d   (20)  i s   r a d i a l l y   s p a c e d   f r o m  

s a i d   l o n g i t u d i n a l   a x i s   (66)  a  s e c o n d   p r e d e t e r m i n e d  

d i s t a n c e ,   s a i d   s e c o n d   p r e d e t e r m i n e d   d i s t a n c e   b e i n g  

g r e a t e r   t h a n   s a i d   f i r s t   p r e d e t e r m i n e d   d i s t a n c e .  

9.  An  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   h a v i n g   a  

f r a m e   ( 1 6 ) ,   a  f i r s t   m e a n s   (18)  f o r   s u p p o r t i n g   a t   l e a s t  

one  of   s a i d   g u a r d   member   (12)  and  s a i d   h o s e   ( 1 4 ) ,   and  a  

s e c o n d  m e a n s   (22)  f o r   f e e d i n g   a  c o n t i n u o u s   s t r a n d   o f  

g u a r d   m a t e r i a l   (24)  f rom  a  s u p p l y   s o u r c e   to  s a i d  

a p p a r a t u s   ( 1 0 ) ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   h e a d   (20)  m o u n t e d   on  s a i d   f r a m e  

( 1 6 ) ,   s a i d   f o r m i n g   h e a d   (20)  h a v i n g   s e p a r a b l e   f i r s t   a n d  

s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) ,   e a c h   of  s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   i n c l u d i n g   a  p l u r a l i t y   o f  

c y l i n d r i c a l l y - s h a p e d   d i e   m e m b e r s   (60)  r o t a t a b l y   m o u n t e d  

on  r e s p e c t i v e   o n e s   o f   s a i d   f i r s t   and  s e c o n d   p o r t i o n s  

( 4 6 , 4 8 ) ,   s a i d   d i e   m e m b e r s   (60)  e a c h   h a v i n g   a  p a i r   o f  

a n n u l a r   g r o o v e s   (62)  c i r c u m f e r e n t i a l l y   d i s p o s e d   on  a  

p e r i p h e r a l   s u r f a c e   (64)  of   s a i d   d i e   member  ( 6 0 ) .  

10.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

9,  w h e r e i n   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )  

of  s a i d   f o r m i n g   h e a d   (20)  e a c h   i n c l u d e   a  p l u r a l i t y   o f  

r a d i a l l y   a d j u s t a b l e   r o l l e r s   ( 6 8 ) ,   each   of   s a i d   r o l l e r s  

(68)  h a v i n g   a  p a i r   of   r a d i a l l y   e x t e n d i n g   f l a n g e s   ( 7 0 )  

c i r c u m f e r e n t i a l l y   d i s p o s e d   on  a  p e r i p h e r a l   s u r f a c e   ( 7 2 )  

of  s a i d   r o l l e r s   ( 6 8 ) .  



11.   In  an  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r a m e   ( 1 6 ) ,   a  f i r s t   means   (18)  f o r   s u p p o r t i n g   a t  

l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e   ( 1 4 ) ,  

and  a  s e c o n d   m e a n s   f o r   f e e d i n g   a  c o n t i n u o u s   s t r a n d   o f  

g u a r d   m a t e r i a l   (24)  f rom  a  s u p p l y   s o u r c e   to  s a i d  

a p p a r a t u s   ( 1 0 ) ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

f o r m i n g   means   (20)  f o r   i n i t i a l l y   u r g i n g   a  -  

p o r t i o n   of   s a i d   s t r a n d   of  g u a r d   m a t e r i a l   (24)  i n t o   a  

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

and  s u b s e q u e n t l y   u r g i n g   s a i d   p o r t i o n   of   g u a r d   m a t e r i a l  

(24)  i n t o   a  s e c o n d   c o i l   s h a p e   h a v i n g   a  s e c o n d   d i a m e t e r  

g r e a t e r   t h a n   s a i d   f i r s t   d i a m e t e r .  

12.  An  a p p a r a t u s   (10)  f o r   f o r m i n g   an  e x t e r n a l  

g u a r d   member  (12)  on  a  h o s e   ( 1 4 ) ,   c o m p r i s i n g :  

a  f r a m e   ( 1 6 ) ;  
.  

a  f i r s t   means   (18)  f o r   s u p p o r t i n g   a t   l e a s t   o n e  

of   s a i d   g u a r d   member  (12)  and  s a i d   h o s e   ( 1 4 ) ;  

a  f o r m i n g   h e a d   (20)  h a v i n g   a  f i r s t  p o r t i o n  

(46)  and  a  s e c o n d   p o r t i o n   ( 4 8 ) ,   s a i d   f i r s t   p o r t i o n   ( 4 6 )  

b e i n g   a t t a c h e d   in   a  f i x e d   p o s i t i o n   on  s a i d   f r a m e   ( 1 6 )  

a n d ,   s a i d   s e c o n d   p o r t i o n   (48)  b e i n g   m o v e a b l y   m o u n t e d   o n  

s a i d   f r a m e   ( 1 6 ) ;   a n d ,  

a  s e c o n d   means   (22)  f o r   f e e d i n g   a  c o n t i n u o u s  

s t r a n d   of  g u a r d   m a t e r i a l   (24)  f r o m   a  s u p p l y   s o u r c e   t o  

s a i d   f o r m i n g   h e a d   ( 2 0 ) .  

13.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

12,  w h e r e i n   s a i d   f i r s t   means   (18)  f o r   s u p p o r t i n g  

a t   l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e  

(14)  i n c l u d e s   a  p l u r a l i t y   of  s u p p o r t   s t a t i o n s   ( 8 8 ) ,  

e a c h   of  s a i d   s t a t i o n s   (88)  h a v i n g   a  p a i r   of  i d l e r  

r o l l e r s   (90)  and  a  d r i v e n   r o l l e r   (92)  r o t a t a b l y   m o u n t e d  

on  s a i d   s t a t i o n   ( 8 8 ) .  



14.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

12,  w h e r e i n   s a i d   s e c o n d   p o r t i o n   (48)  of  s a i d  

f o r m i n g   h e a d   (20)  is   m o v e a b l e   b e t w e e n   a  f i r s t   p o s i t i o n  

a t   w h i c h   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )   a r e  

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

and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )   a r e   in  an  a b u t t i n g  

r e l a t i o n s h i p .  

15.   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

12,   w h e r e i n   s a i d   f i r s t   and  s e c o n d   p o r t i o n s  

( 4 6 , 4 8 )   of   s a i d   f o r m i n g   h e a d   (20)  e a c h   h a v e   a  p l u r a l i t y  

of   d i e   m e m b e r s   (60)  r o t a t a b l y   m o u n t e d   in  r e s p e c t i v e   o n e  

of   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) .  

16 .   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

15,   w h e r e i n   a t   l e a s t   two  of   s a i d   p l u r a l i t y   of   d i e  

m e m b e r s   (60)  m o u n t e d   in  t h e   f i r s t   p o r t i o n   (46)  of   s a i d  

f o r m i n g   h e a d   (20)  a r e   e q u a l l y   r a d i a l l y   s p a c e d   a t   a  

f i r s t   p r e d e t e r m i n e d   d i s t a n c e   f rom  a  c e n t r a l l y   d i s p o s e d  

l o n g i t u d i n a l   a x i s   ( 6 6 ) .  

17 .   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

16,   w h e r e i n   a t   l e a s t   one  of   s a i d   p l u r a l i t y   o f   d i e  

m e m b e r s   (60)  m o u n t e d   on  t h e   s e c o n d   p o r t i o n   (48)  of   s a i d  

f o r m i n g   h e a d   (20)  i s   r a d i a l l y   s p a c e d   f r o m   t h e   c e n t r a l l y  

d i s p o s e d   l o n g i t u d i n a l   a x i s   (66)  a t   a  d i s t a n c e   e q u a l   t o  

s a i d   f i r s t   p r e d e t e r m i n e d   d i s t a n c e   and  a t   l e a s t   one   o f  

s a i d   r e m a i n i n g   d i e   m e m b e r s   (60)  m o u n t e d   on  s a i d   s e c o n d  

p o r t i o n   (48)  i s   r a d i a l l y   s p a c e d   f rom  s a i d   l o n g i t u d i n a l  

a x i s   (66)  a t   a  s e c o n d   p r e d e t e r m i n e d   d i s t a n c e ,   s a i d  

s e c o n d   p r e d e t e r m i n e d   d i s t a n c e   b e i n g   g r e a t e r   t h a n   s a i d  

f i r s t   p r e d e t e r m i n e d   d i s t a n c e .  



18.   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

15  w h e r e i n   each   of  s a i d   d i e   members   (60)  a r e  

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

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

( 6 2 ) .  

19.   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

18,   w h e r e i n   s a i d   f i r s t   and  s e c o n d   p o r t i o n s  

( 4 6 , 4 8 )   of  t he   f o r m i n g   h e a d   (20)  each   i n c l u d e   a  

p l u r a l i t y   of  r o t a t a b l y   m o u n t e d   r o l l e r s   (68)  e a c h   o f  

s a i d   r o l l e r s   (68)  h a v i n g   a  p a i r   of  c i r c u m f e r e n t i a l l y  

d i s p o s e d ,   p a r a l l e l ,   r a d i a l   f l a n g e s   ( 7 0 ) ,   and  e a c h   o f  

s a i d   r o l l e r s   (68)  b e i n g   r a d i a l l y   a d j u s t a b l e   w i t h  

r e s p e c t   to  s a i d   c e n t r a l   l o n g i t u d i n a l   a x i s   ( 6 6 ) .  

20 .   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

12,   w h e r e i n   s a i d   a p p a r a t u s   i n c l u d e s   a  t h i r d   m e a n s  

(26)  f o r   c u t t i n g   s a i d   s t r a n d   of   g u a r d   m a t e r i a l   ( 2 4 ) .  

21.   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

12,   w h e r e i n   s a i d   s e c o n d   m e a n s   (22)  for   f e e d i n g   a  
c o n t i n u o u s   s t r a n d   of  g u a r d   m a t e r i a l   (24)  i n c l u d e s   a  

p l u r a l i t y   of   d r i v e n   r o l l e r s   (28)  and  a  f o u r t h   m e a n s  

(30)  f o r   e q u a l l y   u r g i n g   s a i d   s t r a n d   of  g u a r d   m a t e r i a l  

(24)  i n t o   p r e s s u r e   c o n t a c t   w i t h   e a c h   of  s a i d   d r i v e n  

r o l l e r s   ( 2 8 ) .  

22.   A  m e t h o d   f o r   f o r m i n g   an  e x t e r n a l   g u a r d  

member  (12)  on  a  hose   ( 1 4 ) ,   c o m p r i s i n g :  

p o s i t i o n i n g   s a i d   h o s e   (14)  in  a  f o r m i n g   h e a d  

(20)  h a v i n g   s e p a r a b l e   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) ;  

m o v i n g   a t   l e a s t   one  of   s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   to  an  a b u t t i n g   p o s i t i o n   w i t h   t h e   o t h e r  

of  s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) ;  

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

(24)  f rom  a  s u p p l y   s o u r c e   to   s a i d   f o r m i n g   head   ( 2 0 ) ;  



u r g i n g   s a i d   g u a r d   m a t e r i a l   (24)  i n t o   a  f i r s t  

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

f o r m i n g   s a i d   g u a r d   m a t e r i a l   (24)  i n t o   a  

c o n t i n u o u s   s p i r a l   c o i l   a b o u t   s a i d   h o s e   ( 1 4 ) ,   s a i d   c o i l  

h a v i n g   a  d i a m e t e r   g r e a t e r   t h a n   s a i d   f i r s t   p r e d e t e r m i n e d  

d i a m e t e r ;   a n d ,  

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

s p i r a l   c o i l   w i t h   r e s p e c t   to  s a i d   h o s e   ( 1 4 ) .  

23.   The  m e t h o d ,   as  s e t   f o r t h   in  2 2 ,  

i n c l u d i n g   t h e   a d d i t i o n a l   s t e p s   o f :  

m o v i n g   a t   l e a s t   one  of  s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   to  a  p o s i t i o n   s p a c e d   f rom  t he   o t h e r   o f  

s a i d   p o r t i o n s   ( 4 6 , 4 8 ) ;  

c u t t i n g   s a i d   c o n t i n u o u s   s t r a n d   of   g u a r d  

m a t e r i a l   ( 2 4 ) ;   a n d ,  

r e m o v i n g   s a i d   h o s e   (14)  and  s a i d   e x t e r n a l  

g u a r d   member  (12)  f r o m   s a i d   f o r m i n g   h e a d   ( 2 0 ) .  

24.   The  m e t h o d ,   as  s e t   f o r t h   in  2 3 ,  

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

g u a r d   m a t e r i a l   (24)  i n c l u d e s :  

c l a m p i n g   s a i d   e x t e r n a l   g u a r d   member  (12)  in   a  

f i x e d   p o s i t i o n   w i t h   r e s p e c t   to  s a i d   f i r s t   p o r t i o n   ( 4 6 )  

of   t h e   f o r m i n g   h e a d   ( 2 0 ) ;   a n d ,  

m o v i n g   a  c u t t i n g   e l e m e n t   (80)  i n t o   c o n t a c t  

w i t h   s a i d   e x t e r n a l   g u a r d   member   ( 1 2 ) .  

25.   The  m e t h o d ,   a s  s e t   f o r t h   in  2 2 ,  

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

g u a r d   m a t e r i a l   (24)  i n c l u d e s   p a s s i n g   s a i d   s t r a n d   o f  

g u a r d   m a t e r i a l   (24)  t h r o u g h   a  p l u r a l i t y   of  d r i v e n  

r o l l e r s   (28)  and  s i m u l t a n e o u s l y   e q u a l l y   u r g i n g   s a i d  

s t r a n d   of  g u a r d   m a t e r i a l   (24)  i n t o   p r e s s u r e   c o n t a c t  

w i t h   s a i d   p l u r a l i t y   of  d r i v e n   r o l l e r s   ( 2 8 ) .  



1.  In  an  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r a m e   ( 1 6 ) ,   a  f i r s t   m e a n s   (18)  f o r   s u p p o r t i n g   a t  

l e a s t   one  of  s a i d   g u a r d   member   (12)  and  s a i d   h o s e   ( 1 4 ) ,  

and  a  s e c o n d   means   (22)  f o r   f e e d i n g   a  c o n t i n u o u s   s t r a n d  

of  g u a r d   m a t e r i a l   (24)  f r o m   a  s u p p l y   s o u r c e   to  s a i d  

a p p a r a t u s   ( 1 0 ) ,   t he   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   h e a d   (10)  h a v i n g   a  f i r s t   p o r t i o n  

(46)  and  a  s e c o n d   p o r t i o n   ( 4 8 ) ,   s a i d   f i r s t   p o r t i o n   ( 4 6 )  

b e i n g   a t t a c h e d   in  a  f i x e d   p o s i t i o n   on  s a i d   f r a m e   ( 1 6 ) ,  

and  s a i d   s e c o n d   p o r t i o n   (48)  b e i n g   s l i d a b l y   m o u n t e d   o n  

s a i d   f r a m e   ( 1 6 ) .  

2.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

c l a i m   1,  w h e r e i n   t h e   i m p r o v e m e n t   i n c l u d e s   a  t h i r d   m e a n s  

( 2 6 ) - f o r   c u t t i n g   s a i d   s t r a n d   o f   g u a r d   m a t e r i a l   ( 2 4 )  

a f t e r   s a i d   g u a r d   member  (12)  i s   f o r m e d   on  s a i d   h o s e  

( 1 4 ) .  

3.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

c l a i m   2  w h e r e i n   s a i d   t h i r d   m e a n s   (26)  i n c l u d e s   a n  

e l e c t r i c a l   r e s i s t a n c e   h e a t e d   e l e m e n t   (80)  p i v o t a l l y  

m o u n t e d   on  s a i d   f r ame   ( 1 6 ) .  

4.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

c l a i m   1  w h e r e i n   s a i d   s e c o n d   m e a n s   (22)  f o r   f e e d i n g   a  

c o n t i n u o u s   s t r a n d   of  g u a r d   m a t e r i a l   (24)  i n c l u d e s   a  

p l u r a l i t y   of  d r i v e n   r o l l e r s   (28)  and  a  f o u r t h   m e a n s  

(30)  f o r   e q u a l l y   u r g i n g   s a i d   s t r a n d   of  g u a r d   m a t e r i a l  

(24)  i n t o   p r e s s u r e   c o n t a c t   w i t h   e a c h   of  s a i d   d r i v e n  

r o l l e r s   ( 2 8 ) .  



5.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

c l a i m   1,  w h e r e i n   s a i d   f i r s t   means   (18)  f o r   s u p p o r t i n g  

a t   l e a s t  o n e   of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e  

(14)  i n c l u d e s   a  p l u r a l i t y   of  s u p p o r t   s t a t i o n s   ( 8 8 )  

a d j u s t a b l y   m o u n t e d   on  s a i d   f r a m e   ( 1 6 ) ,   e ach   of  s a i d  

s t a t i o n s   (88)  h a v i n g   a  p a i r   of   i d l e r   r o l l e r s  ( 9 0 )   and  a  

d r i v e n   r o l l e r   (92)  r o t a t a b l y   m o u n t e d   on  s a i d   s t a t i o n  

( 8 8 ) .  

6.  In  an  a p p a r a t u s   (10)  fo r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r a m e   ( 1 6 ) ,   a  f i r s t   m e a n s   (18)  fo r   s u p p o r t i n g   a t  

l e a s t   one  of   s a i d   g u a r d   member  (12)  and  s a i d   h o s e  

( 1 4 ) ,   and  a  s e c o n d   m e a n s   (22)  f o r   f e e d i n g   a  c o n t i n u o u s  

s t r a n d   of   g u a r d   m a t e r i a l   (24)  f r o m   a  s u p p l y   s o u r c e   t o  

s a i d   a p p a r a t u s   ( 1 0 ) ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   h e a d   (20)  h a v i n g   a  f i r s t   p o r t i o n  
.  

(46)  and  a  s e c o n d   p o r t i o n   ( 4 8 ) ,   s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   b e i n g   m o u n t e d   on  s a i d   f r ame   ( 1 6 ) ,   a n d  

a t   l e a s t   one   of   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )  

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

f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )   a r e   s p a c e d   a p a r t   a n d  

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

p o r t i o n s   ( 4 6 , 4 8 )   a r e   in  an  a b u t t i n g   r e l a t i o n s h i p .  

7.  In   an  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   (10)  h a v i n g  

a  f r a m e   ( 1 6 ) ,   a  f i r s t   means   (18)  f o r   s u p p o r t i n g   a t  

l e a s t   one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e   ( 1 4 ) ,  

and  a  s e c o n d   means   f o r   f e e d i n g   a  c o n t i n u o u s   s t r a n d   o f  

g u a r d   m a t e r i a l   (24)  f rom  a  s u p p l y   s o u r c e   to  s a i d  

a p p a r a t u s   ( 1 0 ) ,   t h e   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   h e a d   (20)  h a v i n g   s e p a r a b l e   f i r s t   a n d  

s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )   and  a  p l u r a l i t y   of  a r c u a t e l y  

s p a c e d   d i e   m e m b e r s   (60)  r o t a t a b l y   m o u n t e d   on  r e s p e c t i v e  

o n e s   of  s a i d   f i r s t   and  s a i d   s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) .  



8.  The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

c l a i m   7,  w h e r e i n   a t   l e a s t   two  of  s a i d   p l u r a l i t y   of   d i e  

m e m b e r s   (60)  m o u n t e d   on  s a i d   f i r s t   p o r t i o n   (46)  of   t h e  

f o r m i n g   h e a d   (20)  a r e   e q u a l l y   r a d i a l l y   s p a c e d   a t   a  

f i r s t   p r e d e t e r m i n e d   d i s t a n c e   f rom  a  c e n t r a l l y   d i s p o s e d  

l o n g i t u d i n a l   a x i s   ( 6 6 ) ,   and  a t   l e a s t   one  of  s a i d  

p l u r a l i t y   of  d i e   member s   m o u n t e d   on  s a i d   s e c o n d   p o r t i o n  

(48)  of  t h e   f o r m i n g   head   (20)  i s   r a d i a l l y   s p a c e d   f r o m  

s a i d   l o n g i t u d i n a l   a x i s   (66)  a  s e c o n d   p r e d e t e r m i n e d  

d i s t a n c e ,   s a i d   s e c o n d   p r e d e t e r m i n e d   d i s t a n c e   b e i n g  

g r e a t e r   t h a n   s a i d   f i r s t   p r e d e t e r m i n e d   d i s t a n c e .  

9.  An  a p p a r a t u s   (10)  f o r   f o r m i n g   a  g u a r d  

member  (12)  on  a  h o s e   ( 1 4 ) ,   s a i d   a p p a r a t u s   h a v i n g   a  

f r a m e   ( 1 6 ) ,   a  f i r s t   means   (18)  f o r   s u p p o r t i n g   a t   l e a s t  

one  of  s a i d   g u a r d   member  (12)  and  s a i d   h o s e   ( 1 4 ) ,   and  a  

s e c o n d   m e a n s   (22)  fo r   f e e d i n g   a  c o n t i n u o u s   s t r a n d   o f  

g u a r d   m a t e r i a l   (24)  f rom  a  s u p p l y   s o u r c e   to  s a i d  

a p p a r a t u s   ( 1 0 ) ,   t he   i m p r o v e m e n t   c o m p r i s i n g :  

a  f o r m i n g   head   (20)  m o u n t e d   on  s a i d   f r a m e  

( 1 6 ) ,   s a i d   f o r m i n g   h e a d   (20)  h a v i n g   s e p a r a b l e   f i r s t   a n d  

s e c o n d   p o r t i o n s   ( 4 6 , 4 8 ) ,   e a c h   of   s a i d   f i r s t   and  s e c o n d  

p o r t i o n s   ( 4 6 , 4 8 )   i n c l u d i n g   a  p l u r a l i t y   o f  

c y l i n d r i c a l l y - s h a p e d   d i e   m e m b e r s   (60)  r o t a t a b l y   m o u n t e d  

on  r e s p e c t i v e   o n e s   of  s a i d   f i r s t   and  s e c o n d   p o r t i o n s  

( 4 6 , 4 8 ) ,   s a i d   d i e   members   (60)  e a c h   h a v i n g   a  p a i r   o f  

a n n u l a r   g r o o v e s   (62)  c i r c u m f e r e n t i a l l y   d i s p o s e d   on  a  

p e r i p h e r a l   s u r f a c e   (64)  of  s a i d   d i e   member  ( 6 0 ) .  

10.   The  a p p a r a t u s   ( 1 0 ) ,   as  s e t   f o r t h   i n  

c l a i m   9,  w h e r e i n   s a i d   f i r s t   and  s e c o n d   p o r t i o n s   ( 4 6 , 4 8 )  

of  s a i d   f o r m i n g   head   (20)  e a c h   i n c l u d e   a  p l u r a l i t y   o f  

r a d i a l l y   a d j u s t a b l e   r o l l e r s   ( 6 8 ) ,   e a c h   of  s a i d   r o l l e r s  

(68)  h a v i n g   a  p a i r   of  r a d i a l l y   e x t e n d i n g   f l a n g e s   ( 7 0 )  

c i r c u m f e r e n t i a l l y   d i s p o s e d   on  a  p e r i p h e r a l   s u r f a c e   ( 7 2 )  

of  s a i d   r o l l e r s   ( 6 8 ) .  
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