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Fall  arrest  safety  device. 

In  a  fall  arrest  safety  device,  particularly  for  personnel 
operating  on  power  line  pylons,  a  hollow  rod  (18)  carries 
at  its  upper  end  a  pulley  (24)  and  an  attachment  hook  (10). 
A  rope  (22)  leads  around  the  pulley  (24)  and  with  one  end 
into  the  hollow  rod  (18)  where  it  is  secured  to  a  counter- 
weight  (20)  slidably  mounted  within  the  hollow  rod  (18). 
The  other  end  of  the  rope  (22)  extends  through  locking 
means  in  the  rod  (18)  and  is  provided  with  means  (28)  for 
attachment  to  a  safety-belt  of  a  user.  Under  normal  operat- 
ing  conditions  the  rope  (22)  runs  freely  through  said 
locking  means  but  is  locked  therein  when  the  rope  runs  at 
a  speed  exceeding  a  pretermined  level  in  the  direction  of 
lifting  the  counterweight  (20). 



This  i n v e n t i o n   r e l a t e s   to  a  f a l l   a r r e s t   s a f e t y   device   of  the  s o - c a l l e d  

" f i r s t   man"  type,   p a r t i c u l a r l y   for  pe r sonne l   o p e r a t i n g   on  power  l ine   p y l o n s  

and  the  l i k e ,   but  a lso   for  a p p l i c a t i o n   in  o the r   s i t u a t i o n s   where  s a f e t y  

a g a i n s t   f a l l i n g   is  r e q u i r e d .  

For  main tenance   o p e r a t i o n s   on  suspended  s t r u c t u r e   such  as  power  l i n e s  

the  o p e r a t o r s   must  climb  up  pylons  having  a  h e i g h t   of  s e v e r a l   tens  o f  

meters   to  reach  the  i n s u l a t o r s   on  which  the  e l e c t r i c   cab les   are  s u s p e n d e d .  

Various  s a f e t y   dev ices   for  p r o t e c t i n g   the  l i f e   of  the  p e r s o n n e l   having  t o  

work  on  pylons  are  known.  G e n e r a l l y   such  s a f e t y   dev ices   comprise  a  r o p e  

which  is  a t t a c h e d   to  the  w a i s t - b e l t   of  the  user   and  suspended  from  a  

s a f e t y   rewinder   anchored  to  the  h i g h e s t   po in t   t h a t   the  user   can  r e a c h .  

This  s a f e t y   rewinder   locks  the  rope  when  the  l a t t e r   is  a c c e l e r a t e d  

downwardly  beyond  a  p r e d e t e r m i n e d   speed  which  co r r e sponds   to  the  s p e e d  

of  a  f a l l i n g   man.  However,  such  s a f e t y   dev ices   can  only  be  used  when 

the  f i r s t   man  has  reached  the  h i g h e s t   p o i n t ,   but  do  not  p r o t e c t   the  f i r s t  

man  on  c l imbing   u p .  

The re fo re ,   i t   was  h i t h e r t o   n e c e s s a r y   to  p rov ide   pylons  with  f i x e d  

permanent ly   i n s t a l l e d   l adde r s   and  f a l l   a r r e s t   guards  which  made  s u c h  

i n s t a l l a t i o n s   expens ive   and  a lso   e a s i l y   a c c e s s i b l e   to  u n a u t h o r i z e d  

p e r s o n s .  

Also  s a f e t y   lock ing   r ewinders   have  been  proposed  which  can  be  worn 

by  the  user ,   but  in  t h i s   case  as  the  user   is  c l imbing   up  a  pylon  he  h a s  



to  hook  the  f ree   end  of  the  rope  to  a  h ighe r   po in t   on  each  s tep   of  c l i m b -  

ing  by  s t r e t c h i n g   out  a  hand  upwardly  as  far   as  he  can  reach .   T h e r e f o r e ,  

t h i s   s o l u t i o n   is  a lso   i n c o n v e n i e n t   and  even  dangerous  because  the  u s e r  

has  to  ca r ry   the  weight   of  the  rewinder   and  may  e a s i l y   lose  his   b a l a n c e  

as  the  r ewinder   is  u s u a l l y   c a r r i e d   on  the  back  and  a l so   the  d i s t a n c e  

t h a t   the  user   can  reach  above  his   head  obv ious ly   cannot   be  g r e a t e r   t h a n  

the  l eng th   of  his   a rm.  

I t   is  t h e r e f o r e   an  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 rov ide   a  

f a l l   a r r e s t   s a f e t y   dev i ce ,   of  the  s o - c a l l e d   " f i r s t   man"  type ,   p a r t i c u l a r l y  

for   p e r s o n n e l   o p e r a t i n g   on  power  l i n e   pylons  and  the  l i k e ,   which  d o e s  

not  r e q u i r e   the  user   to  wear  heavy  equipment  and  pe rmi t s   him  to  c l i m b  

up  a  pylon  more  r a p i d l y .  

To  ach ieve   t h i s   o b j e c t   the  i n v e n t i o n   p r o v i d e s   a  f a l l   a r r e s t   s a f e t y  

dev ice   which  comprises   an  a t t a chmen t   hook  f i rm ly   connec ted   to  a  h o l l o w  

rod,  a  p u l l e y   r o t a t a b l y   mounted  near  an  upper  end  of  the  hollow  rod,  a  

rope  having  one  end  secured   to  a  c o u n t e r w e i g h t   s l i d a b l y   mounted  w i t h i n  

sa id   hol low  rod,  sa id   rope  e x t e n d i n g   from  an  upper  end  of  sa id   h o l l o w  

rod  and  p a s s i n g   around  sa id   p u l l e y   and  through  lock ing   means  a n c h o r e d  

to  sa id   hol low  rod,  the  o the r   end  of  sa id   rope  being  p rov ided   with  means 

for   a t t a c h m e n t   to  a  s a f e t y - b e l t   of  the  use r ,   s a id   l ock ing   means  b e i n g  

a r r anged   to  permi t   f ree   passage   of  the  rope  in  both  d i r e c t i o n s   when  s a i d  

rope  is  running   s lowly  and  to  lock  sa id   rope  when  i t   is  runn ing   in  t h e  

d i r e c t i o n   of  l i f t i n g   of  the  c o u n t e r w e i g h t   at   a  speed  exceed ing   a  p r e d e  

t e rmined   v a l u e .  

A  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   b y  

way  of  example  and  with  r e f e r e n c e   to  the  accompanying  drawings ,   in  w h i c h :  

Fig.   1  is  a  s ide   view  of  a  f a l l   a r r e s t   s a f e t y   dev ice   a c c o r d i n g  

to  the  i n v e n t i o n ;  

Fig.   2  is  a  l o n g i t u d i n a l   s e c t i o n ,   on  a  l a r g e r   s c a l e ,   of  a  d e t a i l  

of  the  dev ice   of  Fig.   1,  a n d  

Fig.   3  is  a  f r o n t   view  of  the  p u l l e y   forming  p a r t   of  the  d e v i c e .  

R e f e r r i n g   to  Fig.   1,  a  f a l l   a r r e s t   s a f e t y   device   a c c o r d i n g   to  t h e  



i n v e n t i o n   comprises   an  a t t achmen t   hook  10  made  p r e f e r a b l y   of  a  s t e e l   t u b e  

formed  in  U-shape  and  r e i n f o r c e d   by  an  i ron  s t r a p   12  welded  along  the  o u t  

s ide  of  the  curved  p o r t i o n .   One  end  of  the  hook  10  t e r m i n a t e s   in  a  t u b u l a r  

member  14  which  in  turn   is  r i g i d l y   connected   by  means  of  welded  b r a c k e t s  

16  to  hollow  rod  18  which  extends   for  a  l eng th   of  a  few  metres   f r o m  

the  end  of  the  hook  10.  

A  c y l i n d r i c a l   c o u n t e r w e i g h t   20  is  s l i d a b l y   mounted  w i t h i n   the  h o l l o w  

rod  18  and  a  rope  22,  p r e f e r a b l y   made  of  t h r e e   t w i s t e d   s t r a n d s   of  n y l o n ,  

has  one  end  f i rmly   secured   to  the  c o u n t e r w e i g h t   20  and  extends   u p w a r d l y  

t h e r e f r o m   through  the  hollow  rod  18,  passed  around  a  p u l l e y   24  mounted  

for  f ree   r o t a t i o n   in  the  t u b u l a r   member  14  and  comes  out  of  the  lower  end  

of  t h i s   t u b u l a r   member  14  a f t e r   p a s s i n g   through  lock ing   means  which  w i l l  

be  d e s c r i b e d   in  g r e a t e r   d e t a i l   h e r e i n a f t e r ,   to  t e r m i n a t e   with  a  f ree   e n d  

26  p rov ided   with  a  sp r ing   ca tch   28  for  a t t a chmen t   to  a  s a f e t y - b e l t   ( n o t  

shown)  of  a  u s e r .  

R e f e r r i n g   now  to  F igs .   2  and  3,  the  means  for  l ock ing   the  rope  a c -  

camnodated  in  the  t u b u l a r   member  14  and  c o o p e r a t i n g   with  the  pu l l ey   24 

w i l l   be  d e s c r i b e d .   The  lock ing   means  is  l o c a t e d   in  the  t u b u l a r   member 

14  between  a  pa i r   of  plugs  30,  32.  The  f i r s t   plug  30  suppo r t s   a  g u i d e  

shoe  34  for  r e t a i n i n g   the  rope  on  the  pu l l ey   and  p r e v e n t i n g   i t   f r o m  

d e r a i l i n g   whereas  the  second  plug  32  is  p rov ided   with  a  bore  p e r m i t t i n g  

the  rope  to  pass  t h e r e t h r o u g h .  

The  lock ing   means  then  comprises   a  s l eeve   36  l o c a t e d   above  the  p l u g  

32  and  having  a  f r u s t o c o n i c a l   inner   sea t   for  r e c e i v i n g   a  f l o a t i n g   p i s t o n  

38  the  end  of  which  has  a  f r u s t o c o n i c a l   shape  complementary  to  t h a t   o f  

the  inner   sea t   in  the  s leeve   36.  A  h e l i c a l   sp r ing   40  normal ly   p u s h e s  

the  p i s t o n   38  upwardly  away  from  the  s l eeve   36.  The  p i s t o n   38  is  p r o -  

vided  with  a  c e n t r a l   bore  p e r m i t t i n g   the  rope  22  to  pass  t h e r e t h r o u g h .  

The  rope  22  is  guided  toward  the  p i s t o n   38  by  a  f ixed   guide  member  42 .  

The  c o n i c a l   p o r t i o n   of  the  p i s t o n   38  has  th ree   r a d i a l   a p e r t u r e s   44  ( o n l y  

one  of  which  is  seen  in  the  drawings)  each  r e c e i v i n g   a  s t e e l   b a l l   46 .  

The  upper  end  of  the  f l o a t i n g   p i s t o n   38  suppor t s   a  s l i d a b l e   s t r u t  



48  having  an  i n c l i n e d   s u r f a c e   50  at  i t s   upper  end.  As  w i l l   be  e x p l a i n e d  

in  g r e a t e r   d e t a i l   h e r e i n a f t e r ,   a  r o t a t a b l e   p l a t e   52  having  at   l e a s t   o n e  

p r o j e c t i n g   pin  54  is  mounted  for   r o t a t i o n   in  the  p u l l e y   24  so  t h a t   d u r i n g  

r o t a t i o n   of  the  p l a t e   52  the  pin  54  w i l l   engage  the  i n c l i n e d   s u r f a c e   50 

on  the  s t r u t   48  to  move  the  p i s t o n   38  downwardly  a g a i n s t   the  a c t i o n   o f  

the  sp r i ng   40 .  

Mounted  w i t h i n   the  p u l l e y   24  is  a  c e n t r i f u g a l l y   o p e r a t e d   device   f o r  

coup l ing   the  r o t a t a b l e   p l a t e   52  to  the  p u l l e y   24  when  the  l a t t e r   r o t a t e s  

at   a  speed  exceeding   a  p r e d e t e r m i n e d   va lue .   Various  dev ices   capab le   o f  

a c h i e v i n g   t h i s   are  known,  but  a  p r e f e r r e d   embodiment  w i l l   now  de  d e s c r i b e d  

wi th   r e f e r e n c e   to  Fig.   3 .  

A  c r e s c e n t - s h a p e d   weight   56  is  accommodated  in  a  c e n t r a l   c y l i n d r i c a l  

r e c e s s   in  the  p u l l e y   24  and  mounted  for  p i v o t a l   movement  around  a  p i v o t  

58  c o n n e c t i n g   the  c r e s c e n t - s h a p e d   weight   56  to  the  body  of  the  p u l l e y .  

A  c a l i b r a t e d   h e l i c a l   sp r ing   60  normal ly   holds  the  c r e s c e n t - s h a p e d   w e i g h t  

56  in  a  p o s i t i o n   c lose   to  the  axis   of  the  p u l l e y .  

The  r o t a t a b l e   p l a t e   52  has  a  p r o j e c t i o n   62  ex t end ing   inward ly   f r o m  

and  over  p a r t   the  p e r i p h e r y   of  the  p l a t e   52.  When  the  p u l l e y   24  is  r o -  

t a t i n g   s lowly,   the  fo rce   of  the  sp r ing   60  is  s u f f i c i e n t   to  hold  the  w e i g h t  

56  in  the  p o s i t i o n   shown  in  s o l i d   l i n e s   in  Fig.   3,  but   when  the  p r e d e t e r m i n e d  

speed  l i m i t   is  exceeded,   the  c e n t r i f u g a l   fo rce   of  the  weight   56  e x c e e d s  

the  fo rce   of  the  sp r ing   60  and  the  weight   56  moves  to  the  p o s i t i o n   i n d i c a t e d  

in  d a s h - a n d - d o t   l i n e s .   In  t h i s   p o s i t i o n   the  weight   56  is  in  the  path  o f  

movement  of  the  p r o j e c t i o n   62  on  the  r o t a t i n g   p l a t e   52  and  p rov ides   a  f i r m  

c o n n e c t i o n   between  the  l a t t e r   and  the  p u l l e y .  

The  s a f e t y   dev ice   is  used  and  o p e r a t e s   as  f o l l o w s :  

The  u se r   a t t a c h e s   the  sp r ing   ca tch   28  to  t h i s   s a f e t y - b e l t ,   g r ip s   the  r o d  

18  near   i t s   lower  end  and  l i f t s   the  e n t i r e   device   for   a t t a c h i n g   i t   b y  

the  hook  10  to  a  p o i n t   as  high  as  p o s s i b l e   on  the  pylon,   i . e .   as  fa r   h e  

can  reach   from  his   s t a r t i n g   p o s i t i o n s .   During  t h i s   o p e r a t i o n   the  rope  22 

w i l l   be  wi thdrawn  from  the  device   by  p a s s i n g   around  the  p u l l e y   24  a n d  

l i f t i n g   the  c o u n t e r w e i g h t   20.  This  movement  of  the  rope  w i l l   not  b e  



o b s t r u c t e d   by  the  device   as  the  speed  of  r o t a t i o n   of  the  pu l l ey   24  i s  

lower  than  t h a t   r e q u i r e d   for  coup l ing   the  r o t a t a b l e   p l a t e   52  to  the  p u l l e y .  

M b e r   having  thus  a t t a c h e d   the  hook  10  to  a  f ixed   p o s i t i o n   on  t h e  

pylon  or  o the r   s t r u c t u r e ,   the  user   w i l l   climb  up  the  l a t t e r   w i t h o u t  

f u r t h e r   b o t h e r i n g   about  the  s a f e t y   device   while   the  c o u n t e r w e i g h t   20  w i l l  

g r a d u a l l y   recover   the  rope  22  as  the  user  approaches   the  hook  10.  When  t h e  

user   comes  up  to  a  p o s i t i o n   about  at  the  same  he igh t   as  t h a t   of  the  hook  

10,  the  user   w i l l   r e p e a t   the  o p e r a t i o n   of  a t t a c h i n g   the  hook  10  to  a  p o s i -  

t i on   above  him  a  d i s t a n c e   c o r r e s p o n d i n g   at  l e a s t   to  the  l eng th   of  the  rod.  

18  and  by  r e p e a t i n g   t h i s   o p e r a t i o n   a  number  of  t imes  he  w i l l   r e a c h  

the  d e s i r e d   p o s i t i o n   up  on  the  p y l o n .  

Should  the  user   lose  his  gr ip   and  f a l l   while  moving  from  one  p o i n t  

of  a t t a chmen t   of  the  s a f e t y   device   to  ano the r ,   the  rope  26  would  b e  

suddenly  pu l l ed   r a p i d l y   by  the  f a l l i n g   body  and  cause  r ap id   r o t a t i o n s   o f  

the  pu l l ey   24.  This  is  turn   would  cause  a  r a d i a l l y   outward  movement  of  t h e  

weight   56  and  coup l ing   of  the  r o t a t a b l e   p l a t e   52  to  the  p u l l e y .   Then  t h e  

pin  54  would  engage  the  i n c l i n e d   s u r f a c e  5 0   on  the  s l i d a b l e   s t r u t   48,  a s  

shown  in  Fig.  2,  and  the  s t r u t   would  push  the  f l o a t i n g   p i s t o n   38 

downwardly  and  the  p i s t o n   would  be  wedged  in to   the  f r u s t o c o n i c a l   sea t   i n  

the  s l eeve   36.  Thereby  the  th ree   b a l l s   would  be  pushed  r a d i a l l y   o u t w a r d l y  

and  would  p e n e t r a t e   between  the  s t r a n d s   on  the  rope,  thus  l ock ing   the  l a t t e r  

in  p o s i t i o n .   Af te r   i n i t i a l   engagement  of  the  rope,  the  t r a c t i o n   e x e r t e d  

by  the  rope  w i l l   be  s u f f i c i e n t   to  keep  the  p i s t o n   38  wedged  in to   the  s l e e v e  

36  and  thus  the  b a l l s   46  urged  f i rmly   a g a i n s t   the  r o p e .  

Thus  the  body  of  the  f a l l i n g   person  would  be  immedia te ly   a r r e s t e d .  

Although  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   has  thus  been  d e s c r i b e d  

in  d e t a i l   and  i l l u s t r a t e d   in  the  accompanying  drawings ,   i t   is  to  be  u n d e r -  

stood  t h a t   the  i n v e n t i o n   is  not  l i m i t e d   to  t h i s   p r e c i s e   embodiment  and  t h a t  

numerous  changes  and  m o d i f i c a t i o n s   obvious  to  one  s k i l l e d   in  the  a r t   may  b e  

made  t h e r e i n   wi thou t   d e p a r t i n g   from  the  scope  of  the  i n v e n t i o n   as  d e f i n e d  

by  the  appended  Claim.  P a r t i c u l a r l y   the  rope  lock ing   means  may  be  d i f f e r e n t  

from  the  i l l u s t r a t e d   and  d e s c r i b e d   embodiment .  



A  f a l l   a r r e s t   s a f e t y   device   compr i s ing   an  a t t a chmen t   hook  (10) 

f i rmly   connec ted   to  a  hollow  rod  (18),  a  p u l l e y   (24)  r o t a t a b l y  m o u n t e d  

near  an  upper  end  of  the  hollow  rod  (18),  a  rope  (22)  having  one  end  s e -  

cured  to  a  c o u n t e r w e i g h t   (20)  s l i d a b l y   mounted  w i t h i n   sa id   hol low  r o d  

(18),  sa id   rope  (22)  ex t end ing   from  an  upper  end  of  said  hollow  r o d  

(18)  and  pa s s ing   around  sa id   p u l l e y   (24)  and  through  lock ing   means  (36 ,  

38,  46)  anchored  to  sa id   hollow  s h a f t   (18),  the  o the r   end  of  sa id   r o p e  

(22)  being  p rov ided   with  means  (28)  for   a t t a chmen t   to  a  s a f e t y - b e l t   o f  

the  use r ,   said  l ock ing   means  (36,  38,  46)  being  a r r anged   to  pe rmi t   f r e e  

passage   of  the  rope  in  both  d i r e c t i o n s   when  sa id   rope  is  runn ing   s l o w l y  

and  to  lock  sa id   rope  when  i t   is  running   in  the  d i r e c t i o n   of  l i f t i n g  

of  the  c o u n t e r w e i g h t   at  a  speed  exceeding   a  p r e d e t e r m i n e d   v a l u e .  
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