
3  

Europaisches  Patentamt 

European  Patent  Office  ©  Publication  number:  0  1  6 9   2 7 6  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84304934.7  ©  Int.  CI.4:  E  01  D  1  1/00 
_  D  07  B  1/16 

@  Date  of  filing:  19.07.84 

@  Date  of  publication  of  application:  ©  Applicant:  SHINKO  KOSEN  KOGYO  KABUSHIKI  KAISHA 
29.01.86  Bulletin  86/5  also  known  as  SHINKO  WIRE  CO.  LTD. 

2  Doi-cho  7  chome 
©  Designated  Contracting  States:  Amagasaki  660(JP) 

CH  DE  FR  GB  LI 
@  Inventor:  Tanaka,  Yoshito 

1-612,  2-ban  Kasuga  4-chome 
Suita-shi,  Osaka-fu(JP) 

©  Inventor:  Haraguchi,  Toshio 
8,  16-ban,  Nakatsucho  Obaraki-shi 
Osaka-fu(JP) 

@  Representative:  Boon,  Graham  Anthony  et  al, 
Elkington  and  Fife  High  Holborn  House  52/54  High 
Holborn 
London,  WC1V6SH(GB) 

(54)  Method  for  covering  cables  with  sheaths  for  corrosion  protection  and/or  aesthetic  reasons. 
©  A  method  for  fitting  a  jienerally  cylindrical  corrosion 
protective  and  or  aesthetic  sheath  on  L'  .  @-.  —  @ 
comprises:  fitting  a  sheath  unit  (3)  on  . 
shifting  the  position  of  the  fitted  sheal  '  I  Q  .  2  3 end  of  the  cable;  fitting  a  fresh  shea'  1 
cable  in  continuation  from  the  prec<  3 
repeating  the  fitting  of  a  fresh  sheath  Ys^r 
preceding  sheath  until  the  cable  is  ci  30  U 
units  substantially  over  the  entire  l(  3 

<  

(0 

(S 

0)  
(0 

o  

0 .  
LU 

Crovdon  Printing  Company  Ltd 

A   method  for  fitting  a  generally  cylindrical  corrosion 
protective  and  or  aesthetic  sheath  on  a  cable,  which  method 
comprises:  fitting  a  sheath  unit  (3)  on  one  end  of  a  cable  (2); 
shifting  the  position  of  the  fitted  sheath  unit  toward  the  other 
end  of  the  cable;  fitting  a  fresh  sheath  unit  similarly  on  tne 
cable  in  continuation  from  the  preceding  sheath  unit;  and 
repeating  the  fitting  of  a  fresh  sheath  unit  and  the  shift  of  the 
preceding  sheath  until  the  cable  is  covered  with  the  sheath 
units  substantially  over  the  entire  length  thereof.  3 



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

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

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

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

The  c i r c u m f e r e n t i a l   s u r f a c e s   fo  t he   t e n s i o n   m e m b e r s  

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

s h e a t h s   f o r   p r o t e c t i o n   a g a i n s t   c o r r o s i o n .   H o w e v e r ,   s u c h  

c o r r o s i o n   p r o t e c t i o n   s h e a t h s   a re   o f t e n   found   to  b e  

i n c o n v e n i e n t   s i n c e   i t   b e c o m e s   d i f f i c u l t   to  t a k e   up  a  

t e n s i o n   member   on  a  r e e l   f o r   s t o r a g e   or  f o r   o t h e r   p u r p o s e s  

once   a  s h e a t h   is  f i t t e d   on  t h e   t e n s i o n   member .   T h e r e f o r e ,  

i t   has   been   t he   c o n v e n t i o n a l   p r o c e d u r e   to  t h r e a d   a  t e n s i o n  

member  t h r o u g h   c y l i n d r i c a l   s h e a t h s   wh ich   a re   p r o v i d e d   o n  

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

the   t e n s i o n   member  to  be  i n s t a l l e d   f o r   p r o t e c t i o n   a g a i n s t  

c o r r o s i o n ,   or  to  f i t   s h e a t h s   on  an  i n s t a l l e d   c a b l e   b y  

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

e n t i r e   l e n g t h   of  t he   c a b l e .   T h u s ,   t he   c o n v e n t i o n a l  

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

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

b u i l d i n g   of  s c a f f o l d s   on  a  l a r g e   s c a l e   f o r   l ong   c a b l e s ,  

r e s u l t i n g   in  a  h i g h   c o n s t r u c t i o n   c o s t s   and  an  u n d u l y   l o n g  

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

The  p r e s e n t   i n v e n t i o n   a ims  to  s o l v e   t he   a b o v e -  

m e n t i o n e d   p r o b l e m s   or  d i f f i c u l t i e s .   I t   is  a  m o r e  

s p e c i f i c   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

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

of  s t e e l ,   w i r e s ,   s t r a n d s ,   w i r e   r o p e s   or  h i g h   s t r e n g t h  

b a r s   ( h e r e i n a f t e r   c a l l e d   " c a b l e s " )   w i t h   c o r r o s i o n  

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

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

the   c o r r o s i o n   p r o t e c t i v e   s h e a t h s   on  c a b l e s   and  w h i c h   c a n  

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

the   c a b l e   i n s t a l l a t i o n .  



A c c o r d i n g   to  t he   i n v e n t i o n ,   t h e r e   is  p r o v i d e d   a  

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

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

c o m p r i s i n g :  

f i t t i n g   a  s h e a t h   u n i t   (3)  on  one  end  of  a  c a b l e   ( 2 ) ;  

s h i f t i n g   t he   p o s i t i o n   of   t h e   f i t t e d   s h e a t h   u n i t  

t o w a r d   t h e   o t h e r   end  of  t h e   c a b l e ;  

f i t t i n g   a  f r e s h   s h e a t h   u n i t   (3)  s i m i l a r l y   on  t h e  

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

r e p e a t i n g   f i t t i n g   of  a  f r e s h   s h e a t h   u n i t   and  s h i f t  

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

s h e a t h   u n i t s   s u b s t a n t i a l l y   o v e r   t he   e n t i r e   l e n g t h   t h e r e o f .  

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

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

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

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

s t a i n l e s s   s t e e l   or  t he   l i k e ,  a n d   i s   f i t t e d   on  a  c a b l e  

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

p o s i t i o n s   a l o n g   the   a x i s   of  t h e   c a b l e .  

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

a d v a n t a g e s   of  t he   p r e s e n t   i n v e n t i o n   w i l l   become  a p p a r e n t  

f rom  t h e   f o l l o w i n g   d e s c r i p t i o n ,   t a k e n   in  c o n j u n c t i o n   w i t h  

t he   a c c o m p a n y i n g   d r a w i n g s .   w h i c h   show  by  way  of  e x a m p l e  

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

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

FIGURE  1  is  a  s c h e m a t i c   f r o n t   v i ew   of  an  e m b o d i m e n t  

of  t he   i n v e n t i o n ;  

FIGURE  2  is  a  s c h e m a t i c   p e r s p e c t i v e   v i ew  of  s p l i t  

s h e a t h   s e g m e n t s   c o n s t i t u t i n g  a   t r a i n   of  s h e a t h   u n i t s ;  

FIGURE  3  is  a  s c h e m a t i c   p e r s p e c t i v e   v i ew  of  a  

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

FIGURE  4,  5 ( A ) ,   5 ( B ) ,   5 ( C ) ,   6 ( A ) ,   and  6(B)  a r e  

s c h e m a t i c   s e c t i o n a l   v i ew  s h o w i n g   v a r i o u s   means   f o r  

i n t e g r a l l y   c o n n e c t i n g   t he   s h e a t h   and  c a b l e   t o g e t h e r ;  



FIGURES  7  and  8  a r e   s c h e m a t i c   s e c t i o n a l   v i e w s  

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

c a b l e ;  

FIGURE  9  is   a  s c h e m a t i c   p e r s p e c t i v e   v i ew  s h o w i n g  

a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ;  

FIGURE  lO  is   a  s c h e m a t i c   s e c t i o n a l   v i ew   t a k e n   o n  

l i n e   X-X  of  FIGURE  9 ;  

FIGURE  11  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i ew   s h o w i n g  

an  e x a m p l e   of  t h e   s e g m e n t   l i f t i n g   m e a n s ;   a n d  

FIGURE  12  is  a  s c h e m a t i c   s e c t i o n a l   v i ew  a  

c o m p l e t e l y   s h e a t h e d   c a b l e .  

R e f e r r i n g   to  t he   d r a w i n g s   and  f i r s t   to  FIGURE  1 ,  

t h e r e   is  shown  p a r t   of  a  c a b l e   s t a y e d   b r i d g e   1  h a v i n g  

a  t e n s i o n   member   2,  wh ich   c o n s i s t s   of  a  b u n d l e   of  s t e e l  

w i r e s ,   s t r a n d s ,   w i r e   r o p e s   or  h i g h   s t r e n g t h   b a r s  

( h e r e i n a f t e r   c a l l e d   "a  c a b l e " )   t e n s i o n e d   b e t w e e n   a n  

u p p e r   end  p o r t i o n   of  a  t o w e r   10  and  a  beam  11  of  t h e  

b r i d g e .   A  c y l i n d r i c a l   p r o t e c t i v e   s h e a t h   u n i t   3  of  a  

p r e d e t e r m i n e d   l e n g t h   is  f i t t e d   on  t h e   c i r c u m f e r e n c e   of  a  

l o w e r   end  p o r t i o n   of  t he   c a b l e   2  i m m e d i a t e l y   a b o v e   t h e  

beam  11.  The  s h e a t h   u n i t   3  c o n s i s t s   of  a  c o u p l e   of  s p l i t  

s e g m e n t s   30  of  a  s y n t h e t i c   r e s i n   l i k e   p o l y e t h y l e n e   or  a  

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

s t e e l   or  t h e   l i k e   ( s ee   FIGURE  3 ) .   A f t e r   f i t t i n g   t h e  

s p l i t   s e g m e n t s   30  on  the   c a b l e   2,  t h e y   a r e   s e c u r e d   t o  

e a c h   o t h  r   by  b o l t s ,   r i v e t s ,   p r e s s - i n   f i t   or  w e l d i n g  

in  such   a  m a n n e r   as  to  h o l d   t he   c a b l e   2  f rom  o p p o s i t e  

s i d e s .  

The  s h e a t h   u n i t   3  t h u s   f i t t e d   on  t h e   c a b l e   2  i s  

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

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

p u l l e y   12  a t   t h e   u p p e r   end  of  t he   t o w e r   10,  and  t h e n   a  

f r e s h   p r o t e c t i v e   s h e a t h   u n i t   3  is  f i t t e d   on  the   c a b l e   2 

in  t he   same  m a n n e r .   The  u p p e r   end  of  t h e   l o w e r   o r  

s u c c e e d i n g   s h e a t h   u n i t   3  is  f i t t e d   i n t o   t he   l o w e r   end  o f  



t h e   p r e c e d i n g   s h e a t h   u n i t   3,  and  t h e   o v e r l a p p e d   e n d  

p o r t i o n s   of  t h e   two  s h e a t h s   u n i t s   3  a r e   f a s t e n e d   to  e a c h  

o t h e r   by  b o l t s   or  o t h e r   s u i t a b l e   m e a n s .   I f   d e s i r e d ,  

t he   c o n n e c t i n g   end  p o r t i o n s   of  t h e   p r e c e d i n g   and  s u c c e e d i n g  
s h e a t h   u n i t s   may  be  s e c u r e d   to  e a c h   o t h e r   by  b u t t   w e l d i n g .  

The  two  c o n n e c t e d   s h e a t h   u n i t s   3  a r e   s l i d   u p w a r d s   b y  

p u l l i n g   the   r o p e   13  a g a i n ,   and  a n o t h e r   f r e s h   p r o t e c t i v e  

s h e a t h   u n i t   3  is  f i t t e d   on  t h e   c a b l e   2  and  c o n n e c t e d  

to  t he   l o w e r   end  of  t he   s e c o n d   u n i t   3.  In  t h i s   m a n n e r  

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

c o n n e c t e d   one  a f t e r   a n o t h e r   u n t i l   t h e   c a b l e   2  is  c o v e r e d  

w i t h   t he   s h e a t h   3  o v e r   the   e n t i r e   l e n g t h   t h e r e o f .  

In  t h i s   i n s t a n c e ,   i n s t e a d   of  l i f t i n g   by  t h e  

r o p e   13,  t h e   c o n n e c t e d   s h e a t h   u n i t s   3  may  be  p u s h e d  

up  each   t i m e   by  a  d i s t a n c e   c o r r e s p o n d i n g   to  t h e i r  

u n i t   l e n g t h ,   or  a l t e r n a t i v e l y   t he   f i r s t   s h e a t h   u n i t   3 

may  be  f i t t e d   on  t h e   u p p e r   end  of  t h e   c a b l e   2  w h i c h   i s  

a c c e s s i b l e   f rom  t he   top   end  p o r t i o n   of  t h e   t o w e r   1 0 ,  

s u c c e s s i v e l y   l o w e r i n g   the   s h e a t h   u n i t s   3  a l o n g   the   c a b l e  

2  a f t e r   f i t t i n g   and  c o n n e c t i n g   f r e s h   s h e a t h   u n i t s   3  t o  

t he   u p p e r   end  of  t h e   p r e c e d i n g   u n i t s   3.  F u r t h e r ,   i t   i s  

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

s e g m e n t s   30,  e a c h   s h e a t h   u n i t   may  be  c o n s t i t u t e d   b y  

t h r e e   or  more  s e g m e n t s   w h i c h   can  be  a s s e m b l e d   i n t o   a  

c y l i n d r i c a l   s h a p e   w i t h   a  number   of  p i e c e s   in  t h e  

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

same  on  the   c a b l e   2  by  e l a s t i c   d e f o r m a t i o n .   F u r t h e r m o r e ,  

as  shown  p a r t i c u l a r l y   in  F i g u r e   3,  a  s h e a t h   3a  of  a  

d e s i r e d   l e n g t h   can   be  f o rmed   by  s p i r a l l y   w r a p p i n g   a  r o l l e d  

c o v e r i n g   s t r i p   31  a r o u n d   t he   c i r c u m f e r e n c e   a t   one  end  o f  

a  c a b l e   2  and  f a s t e n i n g   the   o v e r l a p p e d   p o r t i o n s   of  t h e  

c o v e r i n g   s t r i p s   31  by  r i v e t s   or  o t h e r   s u i t a b l e   m e a n s .  

A f t e r   f o r m i n g   a  s h e a t h   3  of  t h e   n e c e s s a r y   l e n g t h  

a t   one  end  of  t h e   c a b l e   2  in  t h i s   m a n n e r ,   t he   s h e a t h  

u n i t   3  is  s h i f t e d   t o w a r d   the   o t h e r   enè  of  t h e   c a b l e   2 ,  



and  a  f r e s h   s h e a t h   u n i t   3  is  f o r m e d   c o n t i g u o u s l y   to  t h e  

p r e c e d i n g   u n i t   3.  C o n s e q u e n t l y ,   t h e r e   is  no  n e c e s s i t y  
f o r   p r o v i d i n g   a  s c a f f o l d   or  s c a f f o l d s   as  r e q u i r e d   by  t h e  

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

t h e   i n s t a l l a t i o n   c o s t   as  w e l l   as  t h e   t i m e   of  c o n s t r u c t i o n  

m a r k e d l y .  

In  o r d e r   to   l e s s e n   the   f r i c t i o n a l   r e s i s t a n c e  

at   t he   t i m e   of  m o v i n g   the   j o i n e d   s h e a t h   u n i t s   t o w a r d   t h e  

o t h e r   end  of  t h e   c a b l e   2,  i t   is  d e s i r e d   to   l e a v e   a  

p r e d e t e r m i n e d   c l e a r a n c e   ( n o r m a l l y   a b o u t   a  2 - 6 0   mm  g a p )  

b e t w e e n   t he   i n n e r   s u r f a c e s   of  e ach   s h e a t h   u n i t   3 

and  t he   c i c u m f e r e n c e   of  the   c a b l e   2.  H o w e v e r ,   i f   s u c h  

a  c l e a r a n c e   e x i s t s   a f t e r   i n s t a l l a t i o n ,   t h e   s h e a t h   3  m a y  
v i b r a t e   i n d e p e n d e n t l y   of  t he   c a b l e ' 2   due  to  t h e   a c t i o n   o f  

w i n d s  o r   o t h e r   e x t e r n a l   d i s t u r b a n c e s ,   so  t h a t   t h e r e   is   a  

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

d a m a g e d .   T h e s e   t r o u b l e s   can  be  p r e c l u d e d   by  i n t e g r a t i n g  

t he   s h e a t h   3  and  c a b l e   2,  f o r   example  by  p r o v i d i n g  

c u s h i o n   m a t e r i a l   20  s u c h   as  s p o n g e ,   s p o n g e   r u b b e r ,   c u r l e d  

s t a i n l e s s   s t e e l   w i r e   or  a  s p r i n g   on  t h e   i n n e r   s u r f a c e  

of  t he   s h e a t h   3  or  on  t he   c i r c u m f e r e n t i a l   s u r f a c e   of  t h e  

c a b l e   2  as  shown  in  FIGURE  4.  With   t h i s   a r r a n g e m e n t  

the   p r o t e c t i v e   a n d / o r   a e s t h e t i c   s h e a t h   3  can  be  moved  w i t h  

a  s m a l l   f r i c t i o n a l   r e s i s t a n c e   due  to   e l a s t i c   d e f o r m a t i o n  

of  t he   c u s h i o n   m a t e r i a l   20,  and ,   a f t e r   i n s t a l l a t i o n ,   t h e  

s h e a t h   3  and  c a b l e   2  a r e   i n t e g r a l l y   j o i n e d   to  each   o t h e r  

by  the   c u s h i o n   m a t e r i a l   20.  S i m i l a r   e f f e c t s   can  b e  

o b t a i n e d   by  p r o v i d i n g ,   i n s t e a d   of  t he   c u s h i o n   m a t e r i a l  

20,  a  a g e - h a r d e n i n g   t y p e   t a c k y   m a t e r i a l   s u c h   as  s i l i c o n e ,  

f o a m a b l e   u r e t h a n e   or  t h e   l i k e .   I t   is   a l s o   p o s s i b l e   t o  

1ay  one  or  a  p l u r a l i t y   of  i n f l a t a b l e   t u b e s   21  a l o n g  

t he   c a b l e   2  as  shown  in  FIGURE  5  (A) ,   i n f l a t i n g   the   t u b e s  

21  by  i n t r o d u c i n g   a  f i l l e r   22  t h e r e i n t o   as  shown  i n  

FIGURES  5(B)  and  5(C)  u n t i l   t he   t u b e s   21  c o m p l e t e l y  



s u p p o r t   t h e   s h e a t h   3  on  c a b l e   2  to   c o n n e c t   t h e m  

i n t e g r a l l y   to  e a c h   o t h e r .   A l t e r n a t i v e l y ,   t h e   c a b l e   2 

may  be  t e m p o r a r i l y   h e l d   in  a  r e d u c e d   d i a m e t e r   b y  

c o m p r e s s i n g   o p p o s i t e   end  p o r t i o n s   of  t h e   c a b l e   2  w i t h  

c l a m p s   23  w h i l e   t h e   s h e a t h s   a r e   f i t t e d   t h e r e o n   a s  

shown  p a r t i c u l a r l y   in   FIGURE  6 ( A ) ,   and  r e m o v i n g  

t h e   c l a m p s   23  a f t e r w a r d s   so  t h a t   t h e   c a b l e   2  may  b e  

i n t e g r a l l y   c o n n e c t e d   to   t h e   s h e a t h   3  by  r e s t o r a t i o n   o f  

i t s   n o r m a l   d i a m e t e r   as  shown  in  FIGURE  6  ( B ) .  

As  i l l u s t r a t e d   in  FIGURE  7,  t h e   u p p e r   a n d  

l o w e r   e n d s   of  t h e   c a b l e   2  a r e   f i x e d   by  s o c k e t s   14,  a n d  

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

on  a  p i p e   15  of  p o l y e t h l e n e ,   s t e e l   or  t h e   l i k e   w h i c h  

i s   r e t a i n e d   in  t h e   s o c k e t   14,  t h e r e b y   p r e v e n t i n g   e a c h  

end  p o r t i o n   of  t h e   c a b l e   2  b e i n g   e x p o s e d   to   t h e  

w e a t h e r   and  at   t h e   same  t i m e   i m p r o v i n g   t h e   c o r r o s i o n  

r e s i s t a n c e   of  e a c h   end  p o r t i o n   of  t h e   c a b l e   2  and  i t s  

a p p e a r a n c e .   In  o r d e r   to   i m p r o v e   t he   c o r r o s i o n  

r e s i s t a n c e   of  e a c h   end  p o r t i o n   of  t h e   c a b l e   2  s t i l l   f u r t h e r ,  

i t   i s   d e s i r a b l e   to  f i l l   t h e   p i p e s   15  w i t h   a  f i l l e r  

m a t e r i a l   16  of  a  s y n t h e t i c   r e s i n ,   r u b b e r   or   t h e   l i k e .  

F u r t h e r ,   a  w a t e r   d r a i n   h o l e   17  may  be  p r o v i d e d   a t   t h e  

l o w e r   end  of  t he   s h e a t h   3  a t   a  p o s i t i o n   o p p o s i n g   a  s l a n t  

s u r f a c e   of  t he   f i l l e r   m a t e r i a l   16  to   d r a i n   w a t e r   w h i c h   m i g h t  

e n t e r   t he   s h e a t h   3  t h r o u g h   i t s   r i v e t e d   j o i n t s .  

Shown  in  FIGURE  8  i s   a n o t h e r   e m b o d i m e n t   in  w h i c h  

e a c h   end  of  t he   s e a t h   3  i s   f i t t e d   in  a  t r u m p e t   s h e a t h   18  

w h i c h   i s   p r o v i d e d   on  t h e   a n c h o r a g e   a t t a c h m e n t .   In  t h e  

c a s e   where   t h e r e   i s   a  d i f f e r e n c e   in  l i n e a r   t h e r m a l  

e x p a n s i o n   c o e f f i c i e n t   b e t w e e n   t h e   c a b l e   2  and  s h e a t h   3,  i t  

i s   d e s i r a b l e   to  p r o v i d e   a  s p a c e   S  b e t w e e n   t h e   u p p e r  
end  of  t h e   s h e a t h   and  s o c k e t   14  t h e r e b y   to   a b s o r b   t h e  

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

shown  in  FIGURES  7  and  8,  or  to   p r o v i d e   an  e x t e n s i b l e  

j o i n t   in  an  i n t e r m e d i a t e   p o r t i o n   of  t h e   s h e a t h   3.  I n t h e  



c a s e   of  a  v e r y   l o n g   c a b l e   2,  t h e r e   a r e   p o s s i b i l i t i e s   of   a  

c o r r o s i o n   r e s i s t a n t   l a y e r   of  t h e   c a b l e   2  b e i n g  

d a m a g e d   due  to   s l i d i n g   m o v e m e n t s   of  t h e   c a b l e   2  w i t h i n  

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

T h i s   can  be  s u i t a b l y   p r e v e n t e d   by  t h e   p r o v i s i o n   of  t h e  

a b o v e - m e n t i o n e d   c u s h i o n i n g   m a t e r i a l   20 .   A c c o r i d n g l y ,  

i t   i s   p r e f e r r e d   to   p r o v i d e   t h e   c u s h i o n   m a t e r i a l   2 0  

b e t w e e n   t h e   c i r c u m f e r e n t i a l   s u r f a c e   of   t h e   c a b l e   2  and  t h e  

i n n e r   s u r f a c e   o f   t h e   s h e a t h   3  in  t h e   e m b o d i m e n t s  

shown  in  FIGURES  5 ( A ) ,   5(B)  and  5(C)  and  FIGURES 

6(A)  and  6 ( B ) .   Where   i t   i s   i n t e n d e d   to   b o r e   a p e r t u r e s  

or  t a p p e d   h o l e s   in  t h e   s h e a t h s   3  and  3a  of  FIGURES  2 

and  3  r e s p e c t i v e l y   on  a  c o n s t r u c t i o n   s i t e   f o r  

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

p o r t i o n s   of  t h e   s p l i t   s h e a t h   s e g m e n t s   30  or  of   t h e  

a d j a c e n t   s h e a t h   u n i t s   3,  i t   i s   d e s i r a b l e   to   p r o v i d e  

p r o j e c t i o n s   on  t h e   i n n e r   s u r f a c e s   of  t h e   s h e a t h s   3 

and  3a  or  to   m a i n t a i n   a  c l e a r a n c e   of  a  p r e d e t e r m i n e d  

gap  b e t w e e n   t h e   s h e a t h s   3  and  3a  and  t h e   c a b l e   2  b y  

i n t e r p o s i t i o n   of  a  s p a c e r   or  o t h e r   s u i t a b l e   means   t o  

p r e v e n t   t h e   c a b l e   2  f r o m   b e i n g   d a m a g e d   by  a  d r i l l   o r  

t o o l s .  

R e f e r r i n g   to   FIGURE  9,  t h e r e   i s   shown  a  f u r t h e r  

e m b o d i m e n t   to  t h e   i n v e n t i o n ,   in  w h i c h   t h e   o p p o s i n g  

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

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

t he   c a b l e .   More  s p e c i f i c a l l y ,   as  i l l u s t r a t e d   in  FIGURE 

9,  a  s e g m e n t   30  of   a  p r e d e t e r m i n e d   l e n g t h   and  a  s e g m e n t  

31  of  a  h a l f   l e n g t h   a r e   f i t t e d   on  t h e   l o w e r   end  of  a  

c a b l e   2  f rom  o p p o s i t e   s i d e s   t h e r e o f   and  c o n n e c t e d   t o  

e a c h   o t h e r   to  fo rm  an  i n i t i a l   end  of  a  s h e a t h .   The  l o n g  

and  s h o r t   s e g m e n t s   30  and  31,  which   a r e   a l i g n e d   w i t h  

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

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

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



to  e a c h   o t h e r   by  r i v e t s   32  or  o t h e r   s u i t a b l e   f i x i n g  

means   such   as   b o l t s ,   s c r e w s ,   f i t   j o i n t s ,   s l i t s   o r  

w e l d i n g .   In  t h i s   i n s t a n c e ,   a  b e l l - s h a p e d   s p l i t   g u i d e  

t u b e   33  i s   f i t t e d   on  t h e   c a b l e   2  b e f o r e h a n d   to   c o n n e c t  

t h e r e t o   t h e   a l i g n m e n t   u p p e r   e n d s   of   t h e   s e g m e n t s   3 0  

and  31.   In  a  m a n n e r   s i m i l a r   to   t h e   f o r e g o i n g  

e m b o d i m e n t s ,   t h e   c o n n e c t e d   s h e a t h   s e g m e n t s   30  and  31  a r e  

s l i d   u p w a r d   by  p u l l i n g   a  r o p e   13 ,   and  a  s e g m e n t   o f  

t h e   n e x t   s h e a t h   u n i t   i s   f a s t e n e d   to   t h e   l o n g i t u d i n a l  

e d g e s   of  t h e   l o w e r   h a l f   of  t he   l o n g e r   s e g m e n t   3 

c o n t i g u o u s l y   to  t h e   l o w e r   end  of   t h e   s h o r t   s e g m e n t   3 1 .  

N a m e l y ,   t h e   s e g m e n t s   30  and  30'  of   e a c h   s h e a t h   u n i t s  

a r e   c o n n e c t e d   to   e a c h   o t h e r   and  to   a  s e g m e n t   of   a  

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

s t a g g e r e d   p o s i t i o n s   by  r i v e t s   32  or   o t h e r   f a s t e n i n g  

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

the   r e s p e c t i v e   s e g m e n t s .  

In  t h i s   m a n n e r ,   t he   s e g m e n t s   30  and  30 '   of  t h e  

s u c c e e d i n g   s h e a t h   u n i t s   a r e   c o n n e c t e d   one  a f t e r   a n o t h e r  

at   t h e   l o w e r   end  of  t h e   c a b l e   2,  w h i l e   u p w a r d l y  

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

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

c o r r e s p o n d i n g   to   an  i n c r e m e n t   in   l e n g t h   of   t h e   c o n n e c t e d  

s h e a t h   t r a i n .   S i n c e   t he   s e g m e n t s   30  30 '   a r e   c o n n e c t e d  

to  e a c h   o t h e r   as  w e l l   as  to  a  s t a g g e r e d   s e g m e n t   30  and  3 0 '  

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

n e c e s s i t y   f o r   f a s t e n i n g   means   f o r   c o n n e c t i n g   t h e  

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

and  t h e r e f o r e   t h e   c o n n e c t i n g   work  can  be  s i m p l i f i e d   t o  

a  s i g n i f i c a n t   d e g r e e .   In  t h i s   c a s e ,   in  o r d e r   to   p r e v e n t  

i n v a s i o n   of  w a t e r   t h r o u g h   t he   a b u t t e d   e n d s   of  t h e  

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

a b u t t e d   e n d s   a  hoop  s t r a p   35  w i t h   a  b a c k u p   m a t e r i a l  

36  such   as  s i l i c o n   r u b b e r ,   d u p l e x   a d h e s i v e   t a p e   or   t h e   l i k e ,  



f i x i n g   t h e   hoop  s t r a p   35  in  p o s i t i o n   by  a  c a u l k i n g  

s t r i p   37  or   t h e   l i k e   (FIGURE  9  and  1 0 ) .   The  h o o p  

s t r a p   35  can  be  o m i t t e d   in   c a s e   t h e   o p p o s i n g   e n d  

p o r t i o n s   of   t he   a d j a c e n t   s h e a t h   s e g m e n t s   a r e   so  s h a p e d  

as  to   be  c o n n e c t e d   w i t h   e a c h   o t h e r   by  f i t t i n g   e n g a g e m e n t .  

For   l i f t i n g   up  t h e   c o n n e c t e d   s e g m e n t s   by  t h e   r o p e   1 3 ,  

t h e r e   may  be  e m p l o y e d   a  c a b l e   g r i p   40  of   a  n e t -   l i g h t -  

s o c k   w h i c h   i s   f i t t e d   a r o u n d   t h e   s e g m e n t s   30  and  31  of  t h e  

l e a d i n g   s h e a t h   u n i t ,   and  has   l o o p s   at   i t s   f o r c e   e n d  

c o n n e c t e d   to  t he   r o p e   13  so  t h a t   t h e   g r i p   40  i s   t i g h t e n e d  

to  l i f t   t h e   s h e a t h   s e g m e n t s   30  and  31  as  t h e   r o p e   13  i s  

wound  up  by  a  w i n c h   1 4 .  

I n t h i s   m a n n e r ,   t h e   c o n n e c t i o n   of  f r e s h   s h e a t h  

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

s e g m e n t s   a r e   r e p e a t e d   a l t e r n a t e l y   u n t i l   t h e   s e g m e n t s   3 0  

and  31  a t   t he   l e a d i n g   end  r e a c h e s   t h e   u p p e r   end  o f . t h e  

c a b l e   2,  f o r m i n g   a  c o n t i n u o u s   c y l i n d r i c a l   s h e a t h   A  o v e r  

t h e   e n t i r e   l e n g t h   of  t h e   c a b l e   2  as  shown  p a r t i c u l a r l y  

in  FIGURE  12.  The  l o w e r   e n d s   of  t h e   o p p o s i n g   s h e a t h  

s e g m e n t s   a t   the   t e r m i n a l   end  of  t h e   s h e a t h   A  a r e   c o m p e n s a t e d  

w i t h   e a c h   o t h e r   by  t h e   use   of  a  s h o r t   s e g m e n t   31  in  t h e  

same  m a n n e r   as  a t   t h e   l e a d i n g   end  of   t h e   s h e a t h   A,  a n d  

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

r e s p e c t i v e l y   to  c o n n e c t i n g   p i p e s   22  on  s o c k e t s   21  t h r o u g h  

t h e   t r u m p e t   s h e a t h   3 3 .  



1.  A  m e t h o d   f o r   f i t t i n g   a  g e n e r a l l y   c y l i n d r i c a l  

c o r r o s i o n   p r o t e c t i v e   a n d / o r   a e s t h e t i c   s h e a t h   on  a  c a b l e ,  

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

f i t t i n g   a  s h e a t h   u n i t   (3)  on  one  end  of  a  c a b l e   ( 2 ) ;  

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

t o w a r d   t h e   o t h e r   end  of  t h e   c a b l e ;  

f i t t i n g   a  f r e s h   s h e a t h   u n i t   (3)  s i m i l a r l y   on  t h e  

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

a n d  

r e p e a t i n g   f i t t i n g   of  a  f r e s h   s h e a t h   u n i t   and  s h i f t  

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

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

t h e r e o f .  

2.  A  m e t h o d   as  s e t   f o r t h   in   c l a i m   1,  w h e r e i n   s a i d  

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

w i r e   r o p e s   or  h i g h   s t r e n g t h   b a r s ,   and  s a i d   s h e a t h   u n i t  

c o n s i s t s   of  a  p a i r   of  s e m _ - c y l i n d r i c a l   s p l i t   s e g m e n t s   ( 3 0 )  

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

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

3.  A  m e t h o d   as  s e t   f o r t h   in  c l a i m   1  or  2,  w h e r e i r .   a  

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

r a n g e   of  2-60mm,  i s   p r o v i d e d   b e t w e e n   t h e   i n n e r   s u r f a c e  

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

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

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

s a i d   c a b l e .  

4.  A  m e t h o d   as  s e t   f o r t h   in  c l a i m   1  or  2,  w h e r e i n   s a i d  

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

of  s a i d   c a b l e   by  a  c u s h i o n   m a t e r i a l   (20)  i n c l u d i n g  

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

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

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



5.  A  m e t h o d   as  s e t   f o r t h   in   c l a i m   1  or  2,  w h e r e i n   s a i d  

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

of   s a i d   c a b l e   by  an  a g e - h a r d e n i n g   t y p e   t a c k y   m a t e r i a l ,  

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

i n n e r   s u r f a c e   of  s a i d   s h e a t h   u n i t   or  on  t h e  

c i r c u m f e r e n t i a l   s u r f a c e   of  s a i d   c a b l e .  

6.  A  m e t h o d   as  s e t   f o r t h   in   c l a i m   1  or  2,  w h e r e i n   a t  

l e a s t   one  i n f l a t a b l e   t u b e   (21)  i s   e m b e d d e d   b e t w e e n  

s a i d   s h e a t h   u n i t s   and  c a b l e ,   and  a  f i l l e r   m a t e r i a l   (22)  i s  

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

s h e a t h   u n i t s   on  a i d   c a b l e ,   t h e r e b y   e x p a n d i n g   s a i d   t u b e  

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

c o n n e c t i n g   same  i n t e g r a l l y   w i t h   e a c h   o t h e r .  

7.  A  m e t h o d   as  s e t   f o r t h   in   c l a i m   1,  c o m p r i s i n g :  

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

p l u r a l   n u m b e r   of  s p l i t   s e g m e n t s ;   a n d  

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

s a i d   c a b l e   f rom  o p p o s i t e   s i d e s   t h e r e o f   in  s t a g g e r e d  

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

and  f a s t e n i n g   l o n g i t u d i n a l   m e e t i n g   e d g e s   of  s a i d   s p l i t  

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

or   s u c c e e d i n g   s h e a t h   u n i t   to   fo rm  on  s a i d   c a b l e   a  

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

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

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

a g a i n s t   s p l i t   s e g m e n t s   of  an  a d j a c e n t   s h e a t h   u n i t   i n  

s t a g g e r e d   p o s i t i o n s .  

8.  A  m e t h o d   as  s e t   f o r t h   in   c l a i m   7,  w h e r e i n   a  

hoop  s t r a p   (35)  i s   f i t t e d   on  and  a r o u n d   t h e   a b u t t e d  

e n d s   of   s a i d   s p l i t   s e g m e n t s   of  a d j a c e n t   s h e a t h   u n i t s   a n d  

f i x e d   in  p o s i t i o n   by  a  c a u l k i n g   s t r i p   (37)  s a i d   h o o p  

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

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

m a t e r i a l   (36)  a p p l i e d   on  t h e   i n n e r   s u r f a c e   of  s a i d   h o o p  

s t r a p .  



9.  A  m e t h o d   as   s e t   f o r t h   in  c l a i m   8,  w h e r e i n   s a i d  

b a c k - u p   m a t e r i a l   i s   s i l i c o n e   r u b b e r .  

10.  A  m e t h o d   as  s e t   f o r t h   in  c l a i m   8,  w h e r e i n   s a i d  

b a c k - u p   m a t e r i a l   i s   a  d u p l e x   a d h e s i v e   t a p e .  

11.  A  m e t h o d   as   s e t   f o r t h   in  c l a i m   8,  w h e r e i n   s a i d  

a b u t t e d   e n d s   of  s p l i t   s e g m e n t s   of  a d j a c e n t   s h e a t h   u n i t s  

a r e   c o n n e c t e d   by  f i t t i n g   e n g a g e m e n t   w i t h   e a c h   o t h e r .  

12.   A  m e t h o d   as  s e t   f o r t h   in  any  p r e c e d i n g   c l a i m   w h e r e i n  

s a i d   s h e a t h   u n i t s   f i t t e d   on  s a i d   c a b l e   a r e   s u c c e s s i v e l y  

p u l l e d   u p w a r d   by  a  r o p e   (13)  c o n n e c t e d   by  an  i n i t i a l  

end  of  s a i d   s h e a t h .  

13.   A  m e t h o d   as  s e t   f o r t h   in  any  of   c l a i m s   1  to   1 1 ,  

w h e r e i n   s a i d   s h e a t h   u n i t s   f i t t e d   on  s a i d   c a b l e   a r e  

s u c c e s s i v e l y   p u s h e d   up  e a c h   t i m e   by  a  p r e d e t e r m i n e d  

d i s t a n c e   a l o n g   s a i d   c a b l e .  

14.  A  m e t h o d   as   s e t   f o r t h   in  any  of  c l a i m s   1  to   1 1 ,  

w h e r e i n   s a i d   s h e a t h   u n i t s   a r e   f i t t e d   one   a f t e r  

a n o t h e r   on  an  u p p e r   end  p o r i t o n   of   s a i d   c a b l e   a n d  

s u c c e s s i v e l y   moved  t o w a r d   t he   l o w e r   end  of   s a i d   c a b l e .  

15.  A  s h e a t h e d   c a b l e   c o n s t r u c t e d   by  a  m e t h o d   as  s e t  

f o r t h   in  any  p r e c e d i n g   c l a i m .  
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