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©  A  fastener  device  (1)  which  functions  as  a  rock  dowel 
and  intended  for  use  in  rock  climbing  or  for  mooring  boats, 
and  the  like,  comprising  a  first  element  (2)  and  a  second 
element  (5)  which  are  integrated  with  one  another  at  a 
juncture  (12).  The  first  element  (2)  has  the  form  of  a  wedge 
intended  for  co-action  with  a  crack  (3)  in  a  rock  surface  or  like 
surface,  and  the  second  element  (5)  forms  an  attachment  for 
a  line  (8)  or  the  like  (7).  The  first  element  (2)  is  twisted  in  its 
longitudinal  axis  relative  to  a  central  plane  (10)  extending 
through  the  first  element  (2)  from  the  juncture  (12)  at  the 
second  element  (3). 
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T e c h n i c a l   F i e l d  

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

f u n c t i o n s   as  a  r ock   d o w e l ,   and  more  s p e c i f i c a l l y   to  a  f a s t e -  

ner   d e v i c e   which   can  be  used   f o r   r ock   c l i m b i n g ,   m o o r i n g  
b o a t s ,   and  l i k e   p u r p o s e s ,   and  which   c o m p r i s e s   a  f i r s t   a n d  

a  s e c o n d   e l e m e n t   which   a re   i n t e g r a t e d   one  w i t h   the   o t h e r .  

The  f i r s t   e l e m e n t   has  the   form  of  a  wedge  fo r   i n s e r t i o n ,   f o r  

e x a m p l e ,   i n t o   a  c r a c k   in  rock   f a c e ,   and  the   s e c o n d   e l e m e n t  

f o r m s   an  a t t a c h m e n t   f o r   a  r o p e ,   c h a i n   or  l i k e   l i n e .  

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

Such  f a s t e n e r   d e v i c e s   a re   known  to  the   a r t   in  v a r i o u s   f o r m s .  

In  one  known  e m b o d i m e n t   of  such  d e v i c e s   the   f i r s t   e l e m e n t   h a s  

the   form  of  a  f l a t   wedge  i n t e n d e d   fo r   i n s e r t i o n   i n t o   a  c r a c k  

in  the   rock   f a c e ,   or  some  o t h e r   form  of  o p e n i n g   in  some  o t h e r  

s u r f a c e .  

T h i s   known  f a s t e n i n g   d e v i c e ,   h a v i n g   the   p l a n a r   w e d g e - s h a p e d  

f i r s t   e l e m e n t ,   is   p l a n a r   and  t a p e r s   in  the   d i r e c t i o n   of  i t s  

l ong   a x i s   and  in  r e l a t i o n   to  a  c e n t r a l   p l a n e   p a s s i n g   t h r o u g h  

the   f i r s t   e l e m e n t   a d j a c e n t   the   s e c o n d   e l e m e n t .   The  w e d g e -  

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

e n d .  

Wedges  of  the   a f o r e s a i d   n a t u r e   may  e i t h e r   have  p l a n e - p a r a l l e l  

s i d e   s u r f a c e s   or  have  a  s m a l l   wedge  a n g l e .   E x p e r i e n c e   h a s  

shown  t h a t   the   wedge  a n g l e   s h o u l d   be  s m a l l e r   t h a n   5  .  

The  wedge  p o r t i o n   of  t h e s e   known  f a s t e n e r   d e v i c e s   is  a l s o  

r e l a t i v e l y   l ong   in  r e l a t i o n   to  i t s   c r o s s - s e c t i o n ,   n o r m a l l y  

r a t i o s   in  t h i s   r e g a r d   b e i n g   from  5  to  1 5 / c m .  

F a s t e n e r   d e v i c e s   of  the   a f o r e s a i d   k i n d   a re   known  to  the   a r t  

in  which   the   f i r s t   e l e m e n t   has  a  l o n g i t u d i n a l   e x t e n s i o n  



in  a  f i r s t   p l a n e   which   i s   r o t a t e d   s o m e w h a t   in  r e l a t i o n   to  a  

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

V a r i o u s   t y p e s   of  w e d g e - s h a p e d   i m p l e m e n t s   a re   known,   f o r  

e x a m p l e   fo r   s p l i t t i n g   l o g s ,   in  which   the   wedge  p a r t   has  t h e  

form  of  a  s i n g l e   member  and  the   wedge  t i p   or  p o i n t   is  t u r n e d  

1 0  i n   r e l a t i o n   to  a  g e o m e t r i c   c e n t r a l   p l a n e .  

Such  wedges   have  a  l a r g e   h a m m e r i n g   or  a n v i l   s u r f a c e   at   o n e  

end  t h e r e o f   a n d , t h e   wedge  a n g l e   is   q u i t e   l a r g e ,   f o r   e x a m p l e  

l a r g e r   t h a n   10  but   s m a l l e r   t h a n   1 5  .   Such  wedges   a r e   p r a c -  

t i c a l l y   t o t a l l y   i n e l a s t i c .  

C o n s e q u e n t l y ,   d r i v i n g   wedges   wh ich   a re   i n t e n d e d   f o r   s p l i t -  

t i n g   l o g s   e t c .   a r e   no t   s u i t e d   f o r   use  in  c o n j u n c t i o n   w i t h  

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

r o c k   s u r f a c e s .  

With  r e s p e c t   to  p r i o r   a r t   f a s t e n e r   d e v i c e s   of  t he   a f o r e s a i d  

k i n d ,   a t t a c h m e n t   of  t h e   d e v i c e   v i a   t he   f i r s t   e l e m e n t   i s  

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

c l a m p i n g   f o r c e s ,   in  which   a  p l a n a r   wedge  s u r f a c e   i s   p r e s s e d  

a g a i n s t   one  w a l l   of  the   c r a c k ,   and  the   o p p o s i t e   p l a n a r   w e d g e  

s u r f a c e   is   p r e s s e d   a g a i n s t   the   o p p o s i t e   w a l l   of  t he   c r a c k .  

Any  d e f o r m a t i o n   wh ich   m i g h t   o c c u r   is   c a u s e d   t h r o u g h   t h e  

a c t i o n   of  c o u n t e r - d i r e c t e d   f o r c e s   a c t i n g   on  the   same  p a r t  

or  p o i n t   on  the   w e d g e .  

I t   has  been  f o u n d   t h a t   in  o r d e r   to  use  such  a  wedge  e f f e c -  

t i v e l y   the   c r a c k   i n t o   which   i t   is   d r i v e n   s h o u l d   have  a 

w i d t h   which   more  or  l e s s   e q u a l s   the   maximum  w i d t h   of  t h e  

wedge  or  which   is   s l i g h t l y   s m a l l e r   t h a n   s a i d   w i d t h ,   a n d  

t h a t   the   c r a c k   s h o u l d   be  q u i t e   deep  and  p r e f e r a b l y   have  a  

s h a p e   which   c o n f o r m s   to  the   s h a p e   of  the   w e d g e .  

M o r e o v e r ,   once  d r i v e n   i n t o   an  i d e a l   c r a c k ,   the   p r i o r   a r t  

f a s t e n e r   d e v i c e   is   e x t r e m e l y   d i f f i c u l t   to  r emove   t h e r e f r o m .  



D i s c l o s u r e   of  the   P r e s e n t   I n v e n t i o n  

T e c h n i c a l   P r o b l e m s  

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

i t   w i l l   be  s een   t h a t   one  q u a l i f i e d   t e c h n i c a l   p r o b l e m   r e s i d e s  

in  the   p r o v i s i o n   of  such   f a s t e n e r   d e v i c e s   which   can  be  r e l i a b -  

ly  s e c u r e d   in  a  c r a c k   whose  w i d t h   e x c e e d s   the   maximum  t h i c k -  

n e s s   of  the   wedge  a n d / o r   whose  c o n f i g u r a t i o n   d e v i a t e s   f r o m  

the   c o n f i g u r a t i o n   of  the   w e d g e .  

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

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

can  be  s u b j e c t e d   to  t o r q u e   such   as  to  be  b r o u g h t   i n t o   g r i p -  

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

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

g r i p   a g a i n s t   s a i d   c r a c k   w a l l s .  

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

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

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

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

ove r   and  above   the   e l a s t i c   d e f o r m a t i o n   l i m i t   of  the   m a t e r i a l  

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

With  r e g a r d   to  t he   p r i o r   s t a t e   of  the   a r t   as  d e s c r i b e d   a b o v e ,  

i t   is  s een   t h a t   a  f u r t h e r   q u a l i f i e d   t e c h n i c a l   p r o b l e m   is   o n e  

of  p r o v i d i n g   a  f a s t e n e r   d e v i c e   of  the   k i n d   i n t e n d e d   f o r   r o c k  

c l i m b i n g ,   m o o r i n g   b o a t s   to  r ock   s u r f a c e s   e t c . ,   w i t h   which   t h e  

w e d g e - l i k e   f i r s t   e l e m e n t   of  the   d e v i c e   when  i n s e r t e d ,   f o r  

e x a m p l e ,   i n t o   a  c r a c k   in  a  r o c k s u r f a c e   s t r i v e s   to  e n g a g e  

the   c r a c k   w a l l s   and  to  c o n f o r m   to  the   c o n t o u r s   of  the   c r a c k ,  

such   as  p r o v i d e   good  c o n t a c t   b e t w e e n   d i a m e t r i c a l l y   o p p o s e d  

and  o u t w a r d l y   f a c i n g   edge  p a r t s   of  the   f i r s t   e l e m e n t   a n d  

the   two  e n g a g i n g   w a l l   s u r f a c e s   of  the   c r a c k .  

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

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



o u t w a r d l y   f a c i n g   edge  p a r t s   of  t he   f i r s t   e l e m e n t   c o - a c t i n g  

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

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

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

A n o t h e r   t e c h n i c a l   p r o b l e m   is   one  of  p r o v i d i n g   means  w h e r e b y  
the   a f o r e s a i d   c o - a c t i o n   b e t w e e n   the   w e d g e - l i k e   f i r s t   e l e m e n t  

of  the   d e v i c e   and  the   w a l l s   of  a  c r a c k   can  be  e f f e c t e d   w i t h  

the   a i d   of  t o r q u e   or  t o r s i o n a l   f o r c e s   a c t i n g   in  t he   m a t e r i a l  

of  t he   w e d g e - l i k e   e l e m e n t ,   b e t w e e n   two  o u t w a r d l y   f a c i n g   a n d  

m u t u a l l y   o p p o s i t e   edge  p a r t s   t h e r e o f ,   so  t h a t   t he   wedge  w i l l  

g r i p   f i r m l y   in  t he   c r a c k   t h r o u g h   the   a g e n c y   of  such   i n t e r n a l  

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

A n o t h e r   t e c h n i c a l   p r o b l e m   is   one  of  p r o v i d i n g   such   a  f a s t e n e r  

d e v i c e   which   w i th   t he   a i d   of  s i m p l e   means  can  be  made  t o  

c o n f o r m   more  r e a d i l y   to  the   c o n t o u r s   of  a  c r a c k   in  a  r o c k  

s u r f a c e ,   such   t h a t   t he   c o n f i g u r a t i o n   of  t he   c r a c k   d e t e r m i n e s  

t he   s i z e   of  the   c o n t a c t   s u r f a c e   f o r m e d   b e t w e e n   the   t w o  

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

p r e s s u r e   f o r c e s   t a k e n - u p   s h a l l   f u n c t i o n   as  t o r q u e   on  t h e  

w e d g e .  

S o l u t i o n  

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

f u n c t i o n s   as  a  r o c k   dowel   and  wh ich   can  be  used   f o r   r o c k  

c l i m b i n g ,   m o o r i n g   b o a t s   to  r o c k   s u r f a c e s ,   e t c . ,   w h i c h  

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

w i t h   the   w a l l s   of  a  c r a c k   in  a  r o c k   s u r f a c e ,   and  a  s e c o n d  

e l e m e n t   which   is   i n t e g r a t e d   w i t h   the   f i r s t   e l e m e n t   a n d  

which   f o r m s   an  a t t a c h m e n t   f o r   a  r o p e ,   c h a i n   or  t he   l i k e .  

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

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

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

l o c a t i o n   a d j a c e n t   the   s e c o n d   e l e m e n t .  



In  one  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   the   f i r s t  

e l e m e n t   has  a  p o i n t e d   end  which   can  be  t u r n e d   to  an  a n g l e  

of  at  l e a s t   30°  in  r e l a t i o n   to  the   c e n t r e   p l a n e .   A c c o r d i n g  

to  a  f u r t h e r   d e v e l o p m e n t   t h i s   p o i n t e d   end  may  be  r o t a t e d  

t h r o u g h   at   most   3 6 0   in  r e l a t i o n   to  s a i d   c e n t r a l   p l a n e .   I n  

t h i s   r e g a r d ,   t he   p o i n t e d   end  or  t i p   of  t he   f i r s t   e l e m e n t  

may  be  g i v e n   an  a n g l e   r e l a t i v e   to  s a i d   c e n t r a l   p l a n e   o f  

b e t w e e n   45  and  1 8 0  ,   p r e f e r a b l y   b e t w e e n   60  and  1 2 0 ° .  

The  f i r s t   e l e m e n t   s u i t a b l y   c o m p r i s e s   a  m a t e r i a l   which   when  

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

is  s u b j e c t e d   a t   l e a s t   p a r t i a l l y   to  p l a s t i c   d e f o r m a t i o n .  

The  w e d g e - l i k e   f i r s t   e l e m e n t   of  the   d e v i c e   may  have  a  f o r m  

such  t h a t   i t   o n l y   d e c r e a s e s   s l i g h t l y   in  t h i c k n e s s   t o w a r d s  

i t s   p o i n t e d   end ,   and  i f   d e s i r e d   a l s o   s l i g h t l y   in  w i d t h .  

In  a c c o r d a n c e   w i th   one  a d v a n t a g e o u s   e m b o d i m e n t ,   the   s e c o n d  

e l e m e n t   has  a  h a r d n e s s   which   is   g r e a t e r   t h a n   t h a t   of  t h e  

f i r s t   e l e m e n t .  

P r e f e r a b l y   on ly   a  p a r t   of  the   f i r s t   e l e m e n t   is  t w i s t e d   i n  

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

l o c a t e d   at  a  l o c a t i o n   in  the   c l o s e   v i c i n i t y   of  the   s e c o n d  

e l e m e n t .  

A d v a n t a g e s  
Those   a d v a n t a g e s   p r i m a r i l y   a f f o r d e d   by  a  f a s t e n e r   d e v i c e  

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

p o s s i b i l i t y   of  i n s e r t i n g   the   d e v i c e   i n t o   a  c r a c k   in  a 

rock   s u r f a c e ,   or  l i k e   s u r f a c e ,   and  to  o b t a i n   a  f i r m   a n d  

r e l i a b l e   g r i p   t h e r e i n   even  when  the   w i d t h   of  the   c r a c k  

e x c e e d s   t he   w i d t h   of  the   f a s t e n e r   d e v i c e ,   and  a l s o   in  t h e  

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

s u b s t a n t i a l l y   in  the   form  of  t o r q u e   a c t i n g   on  s a i d   d e v i c e ,  

t h e r e b y   to  f a c i l i t a t e   e n t r y   of  the   d e v i c e   i n t o   the   c r a c k  

and  r e l i a b l e   r e t e n t i o n   of  the   d e v i c e   t h e r e i n .   In  a d d i t i o n ,  



t he   s e c u r i n g   or  g r i p p i n g   f o r c e s   can  be  r e a d i l y   r e g u l a t e d   t o  

a  d e s i r e d   l e v e l ,   and  the   d e v i c e   can  be  r e a d i l y   r e m o v e d   f r o m  

the   c r a c k   w i t h   the   a id   of  s i m p l e   m e a n s .  

The  main  c h a r a c t e r i s t i c   f e a t u r e s   of  a  f a s t e n e r   d e v i c e   w h i c h  

f u n c t i o n s   as  a  r ock   dowel   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n  

a re   s e t   f o r t h   in  the   c h a r a c t e r i z i n g   c l a u s e   of  t he   f o l l o -  

wing  c l a i m   1 .  

- - - - - - - - - - - - - - - - -  

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  

E x e m p l i f y i n g   and  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  

w i l l   now  be  d e s c r i b e d   in  d e t a i l   w i t h   r e f e r e n c e   to  the   a c c o m -  

p a n y i n g   d r a w i n g ,   in  w h i c h  

F i g u r e   1  is   a  p e r s p e c t i v e   i l l u s t r a t i o n   of  a  f a s t n e r   d e v i c e  

a c c o r d i n g   to  t he   i n v e n t i o n   i n s e r t e d   in  a  c r a c k   in  a  

r o c k   s u r f a c e ;  

F i g u r e   2  is   a  p e r s p e c t i v e   i l l u s t r a t i o n   of  s o l e l y   t he   d e v i c e  

shown  in  F i g u r e   1,  and  i l l u s t r a t e s   the  t w i s t   in  t h e  

f i r s t   e l e m e n t ;   a n d  

F i g u r e   3  is   a  v iew  of  an  a l t e r n a t i v e   e m b o d i m e n t ,   s i m i l a r   t o  

t he   i l l u s t r a t i n g   F i g u r e   2 .  

D e s c r i p t i o n   of  e m b o d i m e n t s   a t   p r e s e n t   p r e f e r r e d  

In  F i g u r e   1  t h e r e   is   i l l u s t r a t e d   in  p e r s p e c t i v e   a  f a s t e n e r  

d e v i c e   1  which   f u n c t i o n s   as  a  r ock   dowel   f o r   use  in  r o c k  

c l i m b i n g   and  which   can  a l s o   be  d r i v e n   i n t o   rock   s u r f a c e s  

in  w a t e r s i d e   l o c a t i o n s   to  f a c i l i t a t e   the   m o o r i n g   of  b o a t s .  

The  dowel   or  d e v i c e   1  c o m p r i s e s   a  f i r s t   e l e m e n t   and  a 

s e c o n d   e l e m e n t   which   is   i n t e g r a t e d   w i t h   the   f i r s t   e l e m e n t .  

The  f i r s t   e l e m e n t   2,  wh ich   has  a  w e d g e - l i k e   c o n f i g u r a t i o n  

is  i n t e n d e d   to  g r i p   a g a i n s t   the   w a l l s   of  a  c r a c k   3  in  a 

r o c k   s u r f a c e   4  or  l i k e   s u r f a c e .   The  s e c o n d   e l e m e n t   5  f o r m s  



an  a t t a c h m e n t   means  f o r   a  r o p e ,   c h a i n   or  l i k e   l i n e .   To  t h i s  

end ,   the   s e c o n d   e l e m e n t   5  is  p r o v i d e d   w i t h   a  h o l e   6  i n  

which   a  r i n g   7  is   h e l d .   A t t a c h e d   to  the   r i n g   is  a  l i n e   8 ,  

which   may  e i t h e r   be  t i e d   to  a  c l i m b e r   or  to  p a r t   of  a 

w a t e r c r a f t ,   d e p e n d i n g   on  the   use  to  wh ich   the   d e v i c e   i s  

p u t .   When  the   d e v i c e   is   used   to  s e c u r e   a  b o a t   to  a  r ock   a t  

t he   w a t e r ' s   edge   f o r   e x a m p l e ,   t he   l i n e   8  can  be  c a u s e d   t o  

e x t e n d e d   s u b s t a n t i a l l y   h o r i z o n t a l l y .  

I t   w i l l   be  u n d e r s t o o d   t h a t   the   f i r s t   e l e m e n t   2  need  not   b e  

c o n s t r u c t e d   to  e x e r t   a  w e d g e - a c t i o n   a l o n g   the   whole   of  i t s  

l e n g t h .  

S u i t a b l y ,   t he   w e d g i n g - f o r m   of  the   f i r s t   e l e m e n t   2  o n l y   e x t e n d s  

a  s h o r t   d i s t a n c e   from  the   t i p   or  p o i n t   11  of  s a i d   e l e m e n t  

a l o n g   t o w a r d s   the   s e c o n d   e l e m e n t   5,  w i t h   the   r e m a i n d e r   of  t h e  

f i r s t   e l e m e n t   b e i n g   of  more  or  l e s s   r i g h t - a n g l e d   c o n s t a n t  

c r o s s - s e c t i o n   t h e r e a l o n g .  

I r r e s p e c t i v e   of  t he   c o n f i g u r a t i o n   or  form  of  the   f i r s t   e l e m e n t  

2,  t he   w e d g e - a n g l e   f rom  the   r e g i o n   12,  a d j a c e n t   the   s e c o n d  

e l e m e n t   5,  to  the   t i p   or  p o i n t   11  s h o u l d   be  l e s s   t h a n   5 ° ,  

p r e f e r a b l y   b e t w e e n   3°  and  4 ° .  

A  d e v i c e   in  wh ich   the   wedge  form  of  the   f i r s t   e l e m e n t   2 

e x t e n d s   a l o n g   r o u g h l y   25%  of  t he   t o t a l   l e n g t h   of  s a i d   e l e m e n t ,  

w i t h   t he   r e m a i n d e r   of  the   e l e m e n t   h a v i n g   a  c o n s t a n t   c r o s s -  

s e c t i o n ,   has  been  f o u n d   p a r t i c u l a r l y   s u i t a b l e .  

The  f i r s t   e l e m e n t   2  may  s u i t a b l y   be  made  of  a  m a t e r i a l   w h i c h ,  

w i t h   a  c r o s s - s e c t i o n a l   s i z e   of  6x18  mm  and  a  l e n g t h   of  25  mm, 

w i l l   r e s u l t   in  the   p l a s t i c   d e f o r m a t i o n   of  the   e l e m e n t   a t  

a  t o r q u e   of  120  Nm.  In  t h i s   r e s p e c t ,   v a r i a t i o n s   b e t w e e n   80  

and  200  Nm  can  be  a c c e p t e d .  

As  shown  in  the   d r a w i n g ,   the   f i r s t   e l e m e n t  2   is   t w i s t e d  

a l o n g   i t s   l e n g t h   in  r e l a t i o n   to  a  c e n t r a l   p l a n e   10  e x t e n d i n g  



a l o n g   the   f i r s t   e l e m e n t   from  the   j u n c t u r e   12  of  i t s   c o n n e c -  

t i o n   w i t h   the   s e c o n d   e l e m e n t   5,  so  t h a t   one  p a r t   of  t h e  

f i r s t   e l e m e n t   is   r o t a t e d   r e l a t i v e   to  an  a d j a c e n t   p a r t .  

As  b e f o r e m e n t i o n e d ,   t he   r i n g   7  and  l i n e   8  have  been  o m i t t e d  

from  F i g u r e   2,  f o r   the   sake   of  c l a r i t y .  

Thus ,   in  the   i l l u s t r a t e d   e m b o d i m e n t s ,   the   top  or  p o i n t   11  o f  

the   f i r s t   e l e m e n t   2  is   r o t a t e d   t h r o u g h   an  a n g l e   "a"  in  r e l a -  

t i o n   to  the   c e n t r a l   p l a n e   10  of  at   l e a s t   30° .   I t   w i l l   b e  

u n d e r s t o o d   t h a t   the   t i p   11  may  be  r o t a t e d   r e l a t i v e   to  p l a n e  

10  t h r o u g h   any  a n g l e ,   up  to  3 6 0  .   P r e f e r a b l y   the   a n g l e   " a "  

l i e s   b e t w e e n   450  and  1 8 0 ° ,   and  t h e n   most   s u i t a b l y   b e t w e e n   6 0 0  

and  1 2 0 ° .   In  the   F i g u r e   2  e m b o d i m e n t ,   the   t i p   11  has  b e e n  

r o t a t e d   t h r o u g h   900  in  r e l a t i o n   to  the   c e n t r a l   p l a n e   1 0 .  

The  f i r s t   e l e m e n t   2  i s   made  from  a  m a t e r i a l   such   t h a t   w h e n  

b r o u g h t   i n t o   g r i p p i n g   a c t i o n   w i th   the   m u t u a l l y   f a c i n g   w a l l  

p o r t i o n s   3a  and  3b  of  the   c r a c k   3,  the   e l e m e n t   can  be  s u b j e c -  

t ed   to  p l a s t i c   d e f o r m a t i o n ,   which   means  t h a t   s u b s e q u e n t   t o  

d r i v i n g   the   f i r s t   e l e m e n t   2  i n t o   the   c r a c k   3  ( h a m m e r i n g   t h e  

d e v i c e ) ,   the   s a i d   e l e m e n t   w i l l   be  p e r m a n e n t l y   d e f o r m e d   when  

r e m o v i n g   the   d e v i c e   from  the   c r a c k   3.  I t   is  e s p e c i a l l y   p r o -  

p o s e d   t h a t   the   d e v i c e   is  d r i v e n   i n t o   the   c r a c k   3  w i t h   s u c h  

f o r c e   and  in  such   a  manner   t h a t   the   e l e m e n t   2  does   in  f a c t  

become  d e f o r m e d   p l a s t i c a l l y ,   s i n c e   such   p l a s t i c   d e f o r m a t i o n  

s i g n i f i e s   t h a t   the   m a t e r i a l   in  the   f i r s t   e l e m e n t   2  is   u s e d  

to  a  maximum  in  c r e a t i n g   t h o s e   t o r s i o n a l   f o r c e s   which   s h a l l  

ho ld   the   f i r s t   e l e m e n t   2  f i r m l y   in  the   c r a c k   3 .  

I t   is  s u f f i c i e n t   i f   t h i s   p l a s t i c   d e f o r m a t i o n   is  on ly   m a n i -  

f e s t e d   a l o n g   g i v e n   s e c t i o n s   of  the   f i r s t   e l e m e n t   2 .  

The  g r i p p i n g   f o r c e s   e x e r t e d   by  the   f i r s t   e l e m e n t   2  on  t h e  

c r a c k   w a l l s   3a  and  3b  a c t   t h r o u g h   the   d i a m e t r i c a l l y   o p p o s e d  

e d g e s   13  and  14,  in  c o m b i n a t i o n   w i th   the   f a c t   t h a t   one  e d g e  

13  or  14  f o r m s   an  e n g a g e m e n t   p o i n t   or  edge  s u r f a c e s   a g a i n s t  



a  r e s p e c t i v e   w a l l - p o r t i o n   of  t he   c r a c k .  

As  w i l l   be  s een   from  F i g u r e   2,  the   f i r s t   e l e m e n t   2  of  t h e  

d e v i c e   has  a  t h i c k n e s s   which   n a r r o w s   on ly   s l i g h t l y   t o w a r d s  

the   t i p   or  p o i n t   11  of  s a i d   e l e m e n t .  

The  f i r s t   e l e m e n t   2  may  a l s o   be  s h a p e d   so  as  to  p r e s e n t   a 
w i d t h   wh ich   d e c r e a s e s ,   a l b e i t   bu t   s l i g h t l y ,   t o w a r d s   s a i d  

t i p   or  p o i n t   11,  as  i l l u s t r a t e d   p a r t i c u l a r l y   in  F i g u r e   3 .  

The  s e c o n d   e l e m e n t   5  of  t he   f a s t e n e r   d e v i c e   1  may  be  g i v e n  

a  h a r d n e s s   which   is  g r e a t e r   t h a n   the   h a r d n e s s   of  the   f i r s t  

e l e m e n t   2,  s i n c e   the   f i r s t   e l e m e n t   2  s h a l l   be  c a p a b l e   o f  

b e i n g   p l a s t i c a l l y   d e f o r m e d ,   w h e r e a s   the   s e c o n d   e l e m e n t   5 

must   be  c a p a b l e   of  w i t h s t a n d i n g   the   i m p a c t   f o r c e s   to  w h i c h  

i t   is   s u b j e c t e d   when  d r i v i n g   the   f i r s t   e l e m e n t   2  i n t o   the   c r a c k  

3,  and  of  w i t h s t a n d i n g   the   l o a d   on  the   l i n e   8  w i t h o u t   b e i n g  

d e f o r m e d .  

In  the   e m b o d i m e n t   i l l u s t r a t e d   in  F i g u r e   3  on ly   a  p a r t   of  t h e  

f i r s t   e l e m e n t   2  has  been  t w i s t e d ,   n a m e l y   the   p a r t   2a,   a n d  

the   r e m a i n d e r ,   2a,   of  s a i d   e l e m e n t   is   f l a t .   In  a d d i t i o n ,   t h e  

t w i s t e d   p a r t   2a  of  the   f i r s t   e l e m e n t   2  of  the   F i g u r e   3  e m b o d i -  

ment  i s   l o c a t e d   in  the   v i c i n i t y   of  the   j u n c t u r e   of  the   f i r s t  

e l e m e n t   2  and  the   s e c o n d   e l e m e n t   5 .  

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

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

the   w e d g e - l i k e   f i r s t   e l e m e n t   2  is   d r i v e n   or  hammered   i n t o  

the   c r a c k   3,  t h a t   the   m a t e r i a l   in  s a i d   e l e m e n t   has  been  l o a -  

ded  to  a  p o i n t   above   the   e l a s t i c   l i m i t   of  s a i d   m a t e r i a l ,   t h e r e -  

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

t r u l y   been  e x c e e d e d .  

S i n c e   the   g r i p p i n g   f o r c e s   c o n c e n t r a t e   at   the   e d g e s   13  and  1 4 ,  

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

in  the   d i r e c t i o n   of  the   l i n e   8.  When  w i s h i n g   to  r emove   t h e  



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

of  the   c r a c k .  

The  i n v e n t i o n   is   not   r e s t r i c t e d   to  the   d e s c r i b e d   and  i l l u s t r a -  

t ed   e m b o d i m e n t s ,   s i n c e   m o d i f i c a t i o n s   can  be  made  w i t h i n   t h e  

s c o p e   of  the   f o l l o w i n g   c l a i m s .  



1.  A  f a s t e n e r   d e v i c e   (1)  which   f u n c t i o n s   as  a  r ock   d o w e l  

and  i n t e n d e d   fo r   use  in  r ock   c l i m b i n g   or  f o r   m o o r i n g   b o a t s ,  

and  the   l i k e ,   c o m p r i s i n g   a  f i r s t   e l e m e n t   (2)  and  a  s e c o n d  

e l e m e n t   (5)  which   a re   i n t e g r a t e d   w i t h   one  a n o t h e r   at  a 

j u n c t u r e   ( 1 2 ) ,   the   f i r s t   e l e m e n t   (2)  h a v i n g   the   form  of  a 

wedge  i n t e n d e d   fo r   c o - a c t i o n   w i th   a  c r a c k   (3)  in  a  rock   s u r -  

f a c e   or  l i k e   s u r f a c e ,   and  the   s e c o n d   e l e m e n t   (5)  f o r m i n g   a n  

a t t a c h m e n t   f o r   a  l i n e   (8)  or  the   l i k e   ( 7 ) ,   c h a r a c t e r i z e d   i n  

t h a t   t he   f i r s t   e l e m e n t   (2)  is   t w i s t e d   in  i t s   l o n g i t u d i n a l  

a x i s   r e l a t i v e   to  a  c e n t r a l   p l a n e   (10)   e x t e n d i n g   t h r o u g h   t h e  

f i r s t   e l e m e n t   (2)  f rom  the   j u n c t u r e   (12)   w i t h   the   s e c o n d  

e l e m e n t   ( 5 ) .  

2.  A  d e v i c e   a c c o r d i n g   to  C la im  1,  c h a r a c t e r i z e d   in  t h a t  

the   t i p   (11)   of  the   f i r s t   e l e m e n t   (2)  i s   r o t a t e d   t h r o u g h   a n  

a n g l e   of  at   l e a s t   300  in  r e l a t i o n   to  the   c e n t r a l   p l a n e   ( 1 0 ) .  

3.  A  d e v i c e   a c c o r d i n g   to  C la im  1  or  C la im  2,  c h a r a c t e r i z e d  

in  t h a t   t he   t i p   (11)   of  t he   s e c o n d   e l e m e n t   (2)  is  r o t a t e d  

r e l a t i v e   to  the   c e n t r a l   p l a n e   (10)   t h r o u g h   an  a n g l e   of  a t  

most   3 6 0 ° .  

4.  A  d e v i c e   a c c o r d i n g   to  C la im  1,  2  or  3,  c h a r a c t e r i z e d  

in  t h a t   t he   t i p   of  the   f i r s t   e l e m e n t   (2)  is  t w i s t e d   in  r e l a -  

t i o n   to  the   c e n t r a l   p l a n e   (10)   t h r o u g h   an  a n g l e   b e t w e e n   4 5 °  

and  1 8 0 ° ,   p r e f e r a b l y   b e t w e e n   60°  and  1 2 0 ° .  

5.  A  d e v i c e   a c c o r d i n g   to  C la im  1,  2,  3  or  4,  c h a r a c t e r i z e d  

in  t h a t   t he   f i r s t   e l e m e n t   (2)  is   made  from  a  m a t e r i a l   w h i c h  

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

is   in  g r i p p i n g   c o n t a c t   w i t h   the   w a l l s   of  the   c r a c k   ( 3 ) .  

6.  A  d e v i c e   a c c o r d i n g   to  C la im  1,  c h a r a c t e r i z e d   in  t h a t  

the   f i r s t   e l e m e n t   (2)  has  a  t h i c k n e s s   which   d e c r e a s e s   b u t  

s l i g h t l y   down  t o w a r d s   the   t i p   (11)   t h e r e o f .  



7.  A  d e v i c e   a c c o r d i n g   to  C la im  6,  c h a r a c t e r i z e d   in  t h a t   t h e  

f i r s t   e l e m e n t   has  a  w i d t h   which   d e c r e a s e s   but   s l i g h t l y   down 

t o w a r d s   the   t i p   (11)   t h e r e o f .  

8.  A  d e v i c e   a c c o r d i n g   to  Cla im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  

s e c o n d   e l e m e n t   has  a  h a r d n e s s   which   is   g r e a t e r   t h a n   the   h a r d -  

n e s s   of  the   f i r s t   e l e m e n t .  

9.  A  d e v i c e   a c c o r d i n g   to  C la im  1,  c h a r a c t e r i z e d   in  t h a t  

on ly   a  p a r t   (2a)   of  the   f i r s t   e l e m e n t   is  t w i s t e d .  

10.  A  d e v i c e   a c c o r d i n g   to  C la im  9,  c h a r a c t e r i z e d   in  t h a t  

on ly   t h a t   p a r t   of  the   f i r s t   e l e m e n t   l o c a t e d   c l o s e l y   a d j a c e n t  

the   s e c o n d   e l e m e n t   (5)  is  t w i s t e d .  

11.  A  d e v i c e   a c c o r d i n g   to  Cla im  1,  c h a r a c t e r i z e d   in  t h a t  

the   f i r s t   e l e m e n t   (2)  has  a  l e n g t h / c r o s s - s e c t i o n   r a t i o   o f  

5 - 1 5 / c m   and  a  wedge  a n g l e   s m a l l e r   t han   5 0 .  
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