
EuropiischM  Pa ten tamt  

©  European  Patent  Office  ©  Publication  number:  0  1 4 2   2 8 0  �   

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84307040.0  ©Int.  CI.4:  E  21  D  15 /02  

©  Date  of  filing:  15.10.84 

®  Priority:  14.10.83  ZA  837657  ©  Applicant:  BESTOBELL  SOUTH  AFRICA  LIMITED 
18.11.83  ZA  838633  Bells  Circle  North  Reef  Road 
04.01.84  ZA  840043  Elandsfontein  Transvaal  Province(ZA) 
03.02.84  ZA  840824 

@  Inventor:  Venter,  Dirk  Cornelius  Stephanus 
11  Duffton  Road  Aston  Manor 

©  Date  of  publication  of  application:  Kempton  Park  Transvaal  Province(ZA) 
22.05.85  Bulletin  85/21 

©  Representative:  Slight,  Geoffrey  Charles  et  al, 
©  Designated  Contracting  States:  Graham  Watt  fit  Co.  Riverhead 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE  Sevenoaks  Kent  TN13  2BN(GB) 

CM 
<  

O  
00 
CM 

N  

©  Elongate  mine  support. 

  An  elongate  mine  support  comprising  a  timber  pole  (2) 
with  a  metal  sleeve  (3)  reinforcement  therearound  has  cir- 
cumferential  weaknesses  (4)  in  the  sleeve  for  assisting  con- 
trolled  collapse  of  the  sleeve  when  the  support  is  under  axial 
load.  The  circumferential  weaknesses  may  be  formed  bet- 
ween  the  adjacent  edges  of  separate  sleeves  (29)  (see  Figure 
6).  The  separate  sleeves  (35)  (see  Figure  7)  may  each  be  belled 
at  its  lower  end  so  as  to  slip  each  one  over  the  next  lower 
sleeve  during  a  controlled  collapse  of  the  support.  The  weak- 
nesses  (8)  (see  Figure  2)  may  be  spirally  formed  and  so  as  to 
be  capable  of  being  torn  off  (see  Figure  4)  to  assist  in  shorten- 
ing  the  support.  The  weaknesses  (44)  (see  Figure  8)  or  (52) 
(see  Figure  9)  may  be  formed  as  corrugations. 



T H i s   INVENTION  r e l a t e s   to   an  e l o n g a t e   m i n e  

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

r e s t r a i n i n g   t i m b e r   e x p a n s i o n   t r a n s v e r s e   to  t he   e l e m e n t  

l e n g t h   when   t h e   s u p p o r t   i s   u n d e r   a x i a l   l o a d .  

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

s l e e v e   t h e r e a r o u n d   i s   w e l l   known  in  t h e   a r t ,   a n d  

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

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

c o l l a p s i n g   t r a n s v e r s e l y   to   t he   e l e m e n t   when  u n d e r  

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

c o n t r o l l e d   manne r   in  an  a x i a l   d i r e c t i o n ,   as  is   d e s i r e d .  

H o w e v e r ,   t h e   s t e e l   s l e e v e s   a r e   n o t  

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

k n o w n   to   u se   a  number   of  t e c h n i q u e s   of  r e m o v i n g   w o o d  

f r o m   t h e   t i m b e r   to   c r e a t e   v o i d s   t h e r e i n ,   so  t h a t   t h e  

wood  may  c o l l a p s e   in  a  c o n t r o l l e d   m a n n e r   as  d i c t a t e d  

by  t h e   v o i d   p a t t e r n .   A  l a r g e   v a r i e t y   of  d i f f e r e n t  



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

H o w e v e r ,   l i t t l e   a t t e n t i o n   h a s   b e e n   p a i d   t o  

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

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

I t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n   t o  

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

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

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

t h e   c o n t r o l l e d   a x i a l   c o l l a p s e   of   t h e   s l e e v e .  

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

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

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

s l e e v e   r e i n f o r c e m e n t   means   f o r   r e s t r a i n i n g   t i m b e r  

e x p a n s i o n   t r a n s v e r s e   to   t h e   e l e m e n t   l e n g t h   when  t h e  

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

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

of  w e a k n e s s   a d a p t e d   to   a l l o w   i t   to   c o l l a p s e   a x i a l l y   i n  

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

A  f e a t u r e   of  t h e   i n v e n t i o n   p r o v i d e s   f o r   a  

z o n e   of  w e a k n e s s   t o   be  f o r m e d   by  a t   l e a s t   o n e  

i n d e n t a t i o n   in   t h e   m e t a l   of  t h e   r e i n f o r c e m e n t   m e a n s .  



The  i n d e n t a t i o n s   may  be  in   t h e   fo rm  o f  

a x i a l l y   s p a c e d   r i n g s ,   or  a l t e r n a t i v e l y   in   t h e   form  o f  

a  s p i r a l .  

The  d i r e c t i o n   of  i n d e n t a t i o n   may  b e  

r a d i a l l y   i n w a r d l y   or  o u t w a r d l y ,   and   in   t h e   l a t t e r  

c a s e   i t   i s   a  f e a t u r e   of  t he   i n v e n t i o n   t h a t   t h e  

i n d e n t a t i o n s   a r e   c u r v e d   in  c r o s s - s e c t i o n ,   a n d  

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

The  f o r m a t i o n   of  t h e   i n d e n t a t i o n s   i s  

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

The  s l e e v e   r e i n f o r c e m e n t   m e a n s   may  i n c l u d e  

a  s l e e v e   w h i c h   e x t e n d s   to  one  end  of   t h e   e l e m e n t ,   a n d  

may  i n c l u d e   an  i n t e g r a l   s l e e v e   w h i c h   e x t e n d s   o v e r   a t  

l e a s t   a  m a j o r   p o r t i o n   of  t he   e l e m e n t .  

A l t e r n a t i v e l y   or  in   a d d i t i o n ,   t h e   s l e e v e  

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

s l e e v e s   l o c a t e d   a x i a l l y   a d j a c e n t   e a c h   o t h e r ,   t h e  

a d j a c e n t   e d g e s   b e t w e e n   the   s l e e v e s   f o r m i n g   the   z o n e s  

of  w e a k n e s s .  



A  f u r t h e r   f e a t u r e   of  t h e   i n v e n t i o n  

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

s l e e v e   e x t e n d i n g   t o   a t   l e a s t   one  end  of   t h e   e l e m e n t ,  

and   t h e   zone   of  w e a k n e s s   t o   be  in  t h e   f o r m   of  a  s p i r a l  

e x t e n d i n g   to   a t   l e a s t   one  of  s u c h   e n d s ,   and   t o   b e  

a d a p t e d   to   be  t e a r a b l e   a l o n g   t h e   s p i r a l   f o r m e d   f rom  a t  

l e a s t   one   of  s u c h   e n d s   t o   s h o r t e n   t h e   s l e e v e .  

F u r t h e r   a l t e r n a t i v e l y ,   t h e r e   i s   p r o v i d e d  

f o r ,   in   t he   c a s e   of  t h e   use   of  s h o r t   s l e e v e s ,   f o r   t h e  

s h o r t   s l e e v e s   to   be  l o c a t e d   a t   l e a s t   one   end  r e g i o n  

and   t o   be  r e m o v e d   by  a x i a l l y   s l i d i n g   t hem  f rom  t h e  

e l e m e n t   to   s h o r t e n   t h e   s l e e v e   r e i n f o r c e m e n t   m e a n s .  

S t i l l   f u r t h e r ,   t h e s e   s h o r t   s l e e v e s   m a y  

o p t i o n a l l y   h a v e   a t   l e a s t   one  s l e e v e   end  o u t w a r d l y  

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

b e l l e d   end  a d j a c e n t  - a   n o n - b e l l e d   e n d ,   t h e   a d j a c e n t   e n d s  

f o r m i n g  z o n e s   of  w e a k n e s s   w i t h   t h e   b e l l e d   e n d s   b e i n g  

a d a p t e d   t o   e x p a n d   and  c a u s e   t h e   s l e e v e   t o   c o m m e n c e  

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

a x i a l   l o a d .  



P r e f e r r e d   e m b o d i m e n t s   of  t he   i n v e n t i o n   a r e  

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

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

F i g u r e  1   i s   a  s i d e   view  of  a  m i n e   s u p p o r t  

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

a x i a l l y   s p a c e d   r i n g - l i k e   z o n e s   of   w e a k n e s s ;  

F i g u r e  2   i s   a  s i d e   v iew  of  a  m ine   s u p p o r t  

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

s p i r a l   z o n e   of  w e a k n e s s   t h e r e a r o u n d ;  

F i g u r e  3   i s   a  a i d e   v iew  of  a  m ine   s u p p o r t  

of  F i g u r e   1  a f t e r   a x i a l   c o m p r e s s i o n  

F i g u r e  4   i s   a  s i d e   view  of  a  p o r t i o n   o f  

mine   s u p p o r t   h a v i n g   a  s l e e v e   w i t h   a  s p i r a l  

z o n e   of  w e a k n e s s   w h i c h   e x t e n d s   t o   one   e n d  

and  i s   t e a r a b l e   a l o n g   the   s p i r a l ;  

F i g u r e  5   i s   a  s i d e   view  of  a  t o o l   f o r  

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

of   t h e   e m b o d i m e n t   of   F i g u r e   4 ;  

F i g u r e  6   i s   a  s i d e   v iew  of  a  p o r t i o n   o f  

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

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

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

f rom  t h e   s u p p o r t   e l e m e n t s ;  



F i g u r e  7   i s   a  s i d e   v iew  of   a  p o r t i o n   of  a  

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

w i t h   f u r t h e r   s h o r t   s l e e v e   r e i n f o r c e m e n t s  

a t   one   end  t h e r e o f ,   t h e   s l e e v e  

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

F i g u r e  8   i s   a  s i d e   v i ew   of   an  end  of  a  

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

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

r a d i a l   r i n g s   as  z o n e s   of  w e a k n e s s .  

F i g u r e  9   i s   a  s i d e   v iew  o f   an  end   of  a  

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

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

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

z o n e s   of  w e a k n e s s .  

R e f e r r i n g   to   F i g u r e   1,  a  m i n e   s u p p o r t   1 

c o m p r i s e s   a  l e n g t h   of  t i m b e r   2  w i t h   a  m e t a l   s l e e v e   3 

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

f o r   t h e   l e n g t h   of  t h e   t i m b e r .   The  m e t a l   s l e e v e   has   a  

n u m b e r   of  c i r c u m f e r e n t i a l   r i n g   i n d e n t a t i o n s   4  s p a c e d  

a x i a l l y   f rom  e a c h   o t h e r   f rom  e a c h   end  t h e r e o f  

e x t e n d i n g   f o r   a  s h o r t   d i s t a n c e   from  t h e   e n d s .   T h e  

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

a g a i n s t   a  b a c k i n g   p r e f e r a b l y ,   to   c r e a t e   r a d i a l l y  

i n w a r d l y   i n c l i n e d   i n d e n t a t i o n s .  



R e f e r r i n g   to   F i g u r e   2,  a  mine   s u p p o r t   6 

c o m p r i s e s   a  l e n g t h   of  t i m b e r   p o l e   5  h a v i n g   a  m e t a l  

s l e e v e   7  f i t t e d   snugly  t h e r e a r o u n d   and  e x t e n d i n g   f o r  

t h e   l e n g t h   o f   t h e   t i m b e r ,   w i t h   a  s p i r a l   i n d e n t a t i o n   8  

l e a d i n g   f r o m   one  end  9  of   t h e   s l e e v e   and  e x t e n d i n g   f o r  

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

The  i n d e n t a t i o n   i s   f o r m e d   by  a  t u r n i n g  

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

d e s c r i b e d   w i t h   r e f e r e n c e   t o   F i g u r e   1 .  

R e f e r r i n g   t o   F i g u r e   3,  a  m ine   s u p p o r t   1 0  

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

s h o w s   t h e   t y p i c a l   b r u s h i n g   o v e r   11  of  t h e   t i m b e r   e n d s ,  

and  t h e   w r i n k l i n g   or  c o n c e r t i n a r i n g   12  t h a t   o c c u r s   b y  

r e a s o n   o f   t h e   c o m p r e s s i o n   of   t h e   s l e e v e   3,  a s s i s t e d   b y  

t h e   z o n e s   of  w e a k n e s s   in   t h e   fo rm  of  e i t h e r   r i n g s   or  a  

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

i n v a r i a b l y   b e  o b t a i n e d ,   and  on  o c c a s i o n s   a  s t i c k   o r  

b u c k l i n g   f a i l u r e   w i l l   o c c u r   b e f o r e   much  c o m p r e s s i o n   o f  

t h e   s u p p o r t   i s   o b t a i n e d ,   as  ia   known  in   t h e   c a s e   o f  

t i m b e r   e l o n g a t e   p r o p s .  



R e f e r r i n g   t o   F i g u r e   4,  a  s e c t i o n   of   a  m i n e  

s u p p o r t   15  i s   shown  h a v i n g   a  s l e e v e   16  e x t e n d i n g   t h e  

l e n g t h   of   a  t i m b e r   p o l e   17,   and   b e i n g   p r o v i d e d   w i t h   a  

r a d i a l l y   i n w a r d l y   i n d e n t e d   s p i r a l   18  as  d e s c r i b e d   w i t h  

r e f e r e n c e   to   F i g u r e   3.  The  i n d e n t a t i o n   i n   t h i s   c a s e  

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

a l o n g   t h e   s p i r a l   so  t h a t   t h e   s l e e v e   may  be  t o r n  

t h e r e a l o n g .   The  s p i r a l   e x t e n d s   to   t h e   s l e e v e   end  a n d  

m e e t s   t h e   end  a t   a  p o s i t i o n   19 .   In   u s e ,   t h e   s p i r a l  

may  be  t o r n   away  as  i l l u s t r a t e d   t o   s h o r t e n   t h e   s l e e v e  

l e n g t h ,   and  t h u s   make  i t   e a s i e r   f o r   t h e   t i m b e r   p o l e   t o  

be  sawn  to   l e n g t h   u n d e r g o u n d   f o r   u s e   in  v a r y i n g   s t o p e  

h e i g h t s .  

R e f e r r i n g   t o   F i g u r e   5,  a  t o o l   f o r  

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

t h e   e m b o d i m e n t   of  F i g u r e   4  i s   s h o w n .   The  t o o l  

c o m p r i s e s   a  s h a f t   20,  w i t h   a  T - p i e c e   h a n d l e   21,  and   a  

t w o - p r o n g   f o r k   22  o p p o s i t e   t h e   h a n d l e .   One  p r o n g   o f  

t h e   f o r k   i s   p r o v i d e d   w i t h   a  c h i s e l   e d g e   2 3 .  

The  t o o l   i s   u s e d   by  l o c a t i n g   t he   c h i s e l  

e d g e   b e t w e e n   t h e   s l e e v e   and   t h e   t i m b e r ,   and  d r i v i n g   i t  



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

18  a t   p o s i t i o n   19  w h e r e   t h e   s p i r a l   m e e t s   t h e   s l e e v e  

e n d .   The  t o o l   can   t h e n   be  s l i d   to   a  c o n v e n i e n t  

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

t o r n   away  and  t u r n e d   a g a i n s t   t h e   s u p p o r t   t o   wrap   t h e  

s l e e v e   s t r i p   a r o u n d   i t ,   much  in   t h e   same  m a n n e r   as  i s  

known  in   c e r t a i n   t y p e s   of  p r e s e r v e d   food   t i n s .  

R e f e r r i n g   t o   F i g u r e   6,  a  mine   s u p p o r t   2 5  

c o m p r i s e s   a  s l e e v e   s e c t i o n   26  w h i c h   e x t e n d s   t o w a r d s  

t h e   end  27  of   a  t i m b e r   p o l e   28,  b u t   s t o p s   s h o r t  

t h e r e o f .   R i n g s   29  a r e   p r o v i d e d ,   b e i n g   s h o r t   l e n g t h s  

of   s l e e v e   w h i c h   a r e   f i t t e d   o v e r   t h e   t i m b e r   end  27  t o  

h a v e   t h e i r   e n d s   a d j a c e n t ,   w i t h   t h e   end  of  t h e  

i n n e r m o s t   r i n g   a d j a c e n t   t h e   end  of   t h e   s l e e v e   26,  s o  

t h a t   t h e   r i n g s   c o v e r   t h e   t i m b e r   p o l e   to   t h e   end  2 7 .  

In  u s e ,   t h e   r i n g s   may  be  r e m o v e d   to   a l l o w  

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

t h e   s u p p o r t   t o   a  r e q u i r e d   s t o p e   h e i g h t .  



The  a d j a c e n t   e n d s   of  t h e   r i n g s   a c t   a s  

z o n e s   of  w e a k n e s s   29 '   a l o n g   w h i c h   b u c k l i n g ;  s l i d i n g   o r  

w r i n k l i n g   and  c o n c e r t i n a r i n g   may  o c c u r .   T h i s   a c t i o n  

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

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

R e f e r r i n g   t o   F i g u r e   7,  a  m i n e   s u p p o r t   3 0  

c o m p r i s e s   a  m e t a l   s l e e v e   s e c t i o n   31  w h i c h   e x t e n d s  

a l o n g   t h e   l e n g t h   of   a  t i m b e r   p o l e   32  b u t   s t o p s   s h o r t ,  

a t   a  p o s i t i o n   33,  of   t h e   end  34  of  t h e   t i m b e r   p o l e .  

The  t i m b e r   p o l e   a l o n g   t h e   b a r e   end  t h e r e o f  

i s   p r o v i d e d   w i t h   t h r e e   s h o r t   s l e e v e   l i k e   r i n g s   35  m u c h  

in   t h e   same  m a n n e r   as  i s   p r o v i d e d   f o r   t h e   e m b o d i m e n t  

of   F i g u r e   6,  b u t   one  end  of  e a c h   of   t h e   s h o r t   s l e e v e s  

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

p o l e   e n d .   The  r i n g s   35  a r e   l o c a t e d   w i t h   a  b e l l e d   e n d  

a d j a c e n t   t h e   s l e e v e   end  33  and  a  b e l l e d   end  a d j a c e n t  

e a c h   of  t h e   n o n - b e l l e d   ends   of  t h e   r i n g   t o   d e f i n e   z o n e s  

of  w e a k n e s s   3 5 ' .  

In  u s e ,   t h e   r i n g s   can  be  r e m o v e d   b y  

s l i d i n g   them  o f f   to   make  s h o r t e n i n g   of   t h e   s u p p o r t  

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

e n d s   s e r v e   t o   a l l o w   t h e   r i n g s   to   s l i d e   o v e r   e a c h   o t h e r  

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

and   d e f o r m a t i o n   of  t he   s l e e v e .  



R e f e r r i n g   to   F i g u r e   8,  a  s e c t i o n   of   a  m i n e  

s u p p o r t   i s   shown  h a v i n g   a  m e t a l   s l e e v e   41  e x t e n d i n g  

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

l e n g t h   of   t i m b e r   p o l e   42 .   T o w a r d s   one  end  43  of   t h e  

t i m b e r   p o l e ,   a r e   l o c a t e d   t h r e e   a x i a l l y   s p a c e d   a p a r t  

o u t w a r d l y   i n d e n t e d   r i n g s .  

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

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

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

s h o r t   d i s t a n c e   f rom  t h e   end  of  t he   s u p p o r t   4 3 .   I n  

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

d e f o r m   by  w r i n k l i n g   and  c o n c e r t i n a r i n g   i n   a  r e a s o n a b l y  

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

R e f e r r i n g   now  t o   F i g u r e   9 ,  a   m ine   s u p p o r t  

50  c o m p r i s e s   a  l e n g t h   of  t i m b e r   p o l e   51  h a v i n g   a  

s l e e v e   52  l o c a t e d   t h e r e a r o u n d   and  e x t e n d i n g   f o r   t h e  

l e n g t h   of   t h e   p o l e .   The  s l e e v e   52  h a s   a  s e c t i o n a l  

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

w h i c h   may  be  f o r m e d   by  t h e   s h a p i n g   a  l e n g t h   of   r i g h t  

c y l i n d r i c a l   s l e e v e ,   or  t h e   s l e e v e   may  be  f o r m e d   f r o m  



c o r r u g a t e d   s h e e t i n g .   I t   i s   e n v i s a g e d   t h a t   t h e  

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

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

l o a d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   i n   a l l   t h e  

e m b o d i m e n t s   d e s c r i b e d   a b o v e ,   t h e   e x t e n t   of   t h e  

i n d e n t a t i o n  o r   w e a k n e s s   i n d u c e d   in   t h e   s l e e v e ,   t h e  

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

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

s l e e v e .   For   e x a m p l e ,   i t   h a s   b e e n   e s t a b l i s h e d   t h a t  

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

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

F i g u r e   1  or  2  s h o u l d   no t   h a v e   a  s p a c i n g   or  p i t c h   o f  

g r e a t e r   t h a n   2  cms  f o r   a  t i m b e r   p o l e   of   a p p r o x i m a t e l y  

150 mm  i n   d i a m e t e r ,   and  h a v i n g   a  s l e e v e   of  t h e   t y p e  

d e s c r i b e d   b e l o w .  

In  g e n e r a l ,   i t   i s   p r e f e r r e d   t h a t   t h e  

s l e e v e   i s   of   a  t h i n   w a l l e d   t y p e ,   h a v i n g   a  w a l l  

t h i c k n e s s   of   some  1 ,3   t o   1 ,  5   mm  and  b e i n g  

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

h a v i n g   a  y i e l d   s t r e s s   of  230  MPa,  a  t e n s i l e   s t r e n g h   o f  

3 2 0 M p a ,   and   an  e l o n g a t i o n   p e r c e n t a g e   of  b e t w e e n   37  a n d  

43 .   I t   i s   c o n s i d e r e d   t h a t   t h i s   t y p e   of   s l e e v i n g   a l l o w s  



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

f o r   t h e   f o r m a t i o n   of  i n d e n t a t i o n s   or  o t h e r   z o n e s   o f  

w e a k n e s s ,   and   t h e   s u b s e q u e n t   d e f o r m a t i o n   t h e r e o f   u n d e r  

a x i a l   l o a d .  

I t   w i l l   f u r t h e r   be  a p p r e c i a t e d   t h a t   w h i l s t  

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

w e a k n e s s   in   t h e   s l e e v e   r e i n f o r c e m e n t   m e a n s ,   a  c u t t i n g  

or  t h e   l i k e   p r o c e s s   can  a l t o   be  u s e d .   A  r o l l i n g  

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

in   a  z o n e   of  w e a k n e s s   may  a l s o   of  c o u r s e   by  u s e d .   A n y  

s u i t a b l e   m e t h o d   may  be  u t i l i s e d   to   i n d u c e   a  

c i r c u m f e r e n t i a l l y   e x t e n d i n g   z o n e   of  w e a k n e s s .  



1.  A  mine  s u p p o r t   c o m p r i s i n g   an  e l o n g a t e d  

t i m b e r   l o a d   s u p p o r t i n g   e l e m e n t   (2  or  5 

or  17  or  28  or  32  or  42  or  51)  h a v i n g  

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

means   (3  or  7  or  16  or  26  or  31  or  41  o r  

52)  f o r   r e s t r a i n i n g   t i m b e r   e x p a n s i o n  

t r a n s v e r s e   to   t h e   e l e m e n t   l e n g t h   w h e n  

t h e   s u p p o r t   is   u n d e r   a x i a l   l o a d ,   t h e  

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

c i r c u m f e r e n t i a l l y   e x t e n d i n g   zone  of  w e a k n e s s  

(4  or  8  or  18  or  29 '   or  35'  or  44  or  5 2 )  

a d a p t e d   to   a l l o w   i t   t o   c o l l a p s e   a x i a l l y   i n  

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

a x i a l   l o a d .  

2.  A  mine   s u p p o r t   as  c l a i m e d   in  c l a i m   1  i n  

w h i c h   a  zone  of  w e a k n e s s   i s   f o r m e d   by  a t  

l e a s t   one  i n d e n t a t i o n   i n  t h e   m e t a l   of  t h e  

r e i n f o r c e m e n t   m e a n s .  

3.  A  mine   s u p p o r t   as  c l a i m e d   in  c l a i m   2  i n  

w h i c h   t h e   i n d e n t a t i o n s   a r e   in  t h e   f o r m   o f  

a x i a l l y   s p a c e d   r i n g s .  



4.  A  mine   s u p p o r t   as  c l a i m e d   in   C l a i m   2  i n  

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

t h e   fo rm  of   a  s p i r a l .  

5.  A  mine   s u p p o r t   as  c l a i m e d   in   any  one  o f  

C l a i m s   2,  3  or  4  in   w h i c h   a t   l e a s t   o n e  

i n d e n t a t i o n   i s   f o r m e d   r a d i a l l y   o u t w a r d l y .  

6.  A  mine   s u p p o r t   as   c l a i m e d   in  any  one  o f  

C l a i m s   2,  3  or  4  i n   w h i c h   a t   l e a s t   o n e  

i n d e n t a t i o n   i s   f o r m e d   r a d i a l l y   i n w a r d l y .  

7.  A  mine   s u p p o r t   as  c l a i m e d   in   c l a i m   5  i n  

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

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

8.  A  mine   s u p p o r t   as  c l a i m e d   in   c l a i m   5  i n  

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

in  c r o s s - s e c t i o n .  

9.  A  mine   s u p p o r t   as  c l a i m e d   in   c l a i m  7   or  8  

in  w h i c h   t h e   i n d e n t a t i o n s   a r e   f o r m e d  

o u t w a r d l y   by  a  t u r n i n g   t o o l .  



10.   A  m i n e   s u p p o r t   as   c l a i m e d   in   any  one  o f  

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

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

s l e e v e   w h i c h   e x t e n d s   t o   one  end  of  t h e  

e l e m e n t .  

11 .   A  m i n e  s u p p o r t   as  c l a i m e d   in   any  one  o f  

t h e   p r e c e d i n g   c l a i m s   1  t o   9  in   w h i c h   t h e r e  

i s   an  i n t e g r a l   s l e e v e   e x t e n d i n g   o v e r   a t  

l e a s t   a  m a j o r   p a r t   of  t h e   e l e m e n t   l e n g t h .  

1 2 .   A  mine   s u p p o r t   as  c l a i m e d   in   any  one  o f  

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

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

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

e a c h   o t h e r ,   t he   a d j a c e n t   e d g e s   b e t w e e n   t h e  

s l e e v e s   f o r m i n g   t h e   z o n e s   of  w e a k n e s s .  

13 .   A  mine   s u p p o r t  a s   c l a i m e d   in   C l a i m   1  or  2  

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

a  s l e e v e   e x t e n d i n g   to   a t   l e a s t   one  end  o f  

t h e   e l e m e n t ,   and  t h e   z o n e   of  w e a k n e s s   i s  

in   t h e   form  of  a  s p i r a l   e x t e n d i n g   to   a t  



l e a s t   one  of  s u c h   e n d s ,   and  is   a d a p t e d   t o  

be  t e a r a b l e   a l o n g   t h e   s p i r a l   f rom  at  l e a s t  

one  of  s u c h   e n d s   t o   s h o r t e n   t h e   s l e e v e .  

14.  A  mine  s u p p o r t   as  c l a i m e d   in  c l a i m   12  i n  

w h i c h   t h e   s h o r t   s l e e v e s   a r e   l o c a t e d   at  a t  

l e a s t   one  end  r e g i o n   and  a r e   r e m o v a b l e   b y  

a x i a l l y   s l i d i n g   them  f rom  t h e   e l e m e n t   t o  

s h o r t e n   t h e   s l e e v e   r e i n f o r c e m e n t   m e a n s .  

15.  A  mine  s u p p o r t   as  c l a i m e d   in  c l a i m   12  i n  

w h i c h   one  s l e e v e   end  of  at  l e a s t   one  s l e e v e  

is   o u t w a r d l y   b e l l e d ,   and  t h e   s l e e v e s   a r e  

l o c a t e d   w i t h   e a c h   b e l l e d   end  a d j a c e n t   a  

n o n - b e l l e d   e n d ,   t h e   a d j a c e n t   ends   f o r m i n g  

z o n e s   of  w e a k n e s s   w i t h   t h e   b e l l e d   e n d s  

b e i n g   a d a p t e d   to   e x p a n d   and  c a u s e   t h e  

s l e e v e s   t o   commence   s l i d i n g   ove r   e a c h  

o t h e r   when  t h e   s u p p o r t   i s   u n d e r   a x i a l  

l o a d .  
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