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@ The  work  unit  (19)  has  the  task  of  placing  and  fastening 
nuts  (36)  on  bolts  (44)  already  positioned  (13)  together  with 
clips  and  washers  on  rails  (12),  and  comprises  two  wrench 
means  (20-21)  positioned  in  series  of  which  the  first  (20) 
performs  at  least  the  prescrewing  of the  nut  (361  onto  the  bolt 
(44).  whereas  the  other  (21)  carries  out  the  final  tightening  of 
the  nut  (36) 

The  invention  also  concerns  a  platelayer  waggon  (10)  for 
rails  which  employs  such  improved  work  unit  (19). 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   an  i m p r o v e d   w o r k  u n i t   for  a 

p l a t e l a y e r   w a g g o n ,   and  a l s o   a  p l a t e l a y e r   waggon  which  e m p l o y s  

such  work  u n i t .  

T h i s   p l a t e l a y e r   waggon  i s   of  a  t y p e   to   b o l t   t h e   r a i l s   o f  

r a i l w a y   l i n e s   o n t o   t he   s l e e p e r s , a s   d e s c r i b e d   in  t h e  c o p e n d i n g  

p a t e n t   a p p l i c a t i o n   N o . 8 3 4 8 7   A/83  in  t h e   name  of  t he   p r e s e n t  

a p p l i c a n t s .  

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

g a r d   to  t he   g e n e r a l   s t r u c t u r e   and  f u n d a m e n t a l   me thod   of  w o r k -  

ing   of  such   p l a t e l a y e r   w a g g o n .  

Some  e m b o d i m e n t s   a re   known  in  t he   a r t   which   a re   c o n c e r n e d  

w i t h   t he   d e p o s i t i n g   or  f i x t u r e   of  c o m p o n e n t s   to  c o n n e c t   r a i l s  

to  s l e e p e r s .  

F R - A - 2 . 1 1 8 . 6 0 0   ( P l a s s e r )   c o n c e r n s   e s s e n t i a l l y   t h e   c o n -  

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

s t r i k e r   means   and  is  e q u i p p e d   w i t h   means   a b l e   to  a b s o r b  

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

m o t o r   m e a n s .   Such  head   can  be  f i t t e d   to  a  m a c h i n e   p e r f o r m i n g  

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

as  to  be  a b l e   to  c a r r y   o u t   s c r e w i n g   work  w h i l e  t h e   m a c h i n e  

i t s e l f   i s   m o v i n g .  

F R - A - 2 . 0 7 2 . 8 5 0   ( P l a s s e r )   d i s c l o s e s   a  s e l f - p r o p e l l e d   m a c h i n e  



e q u i p p e d   w i t h   s e v e r a l   w h e e l e d   d e v i c e s   to  r e m o v e ,   or  p o s s i b l y  

d e p o s i t ,   t h e   v a r i o u s   c o m p o n e n t s   s u c h   as  c l i p s ,   b o l t s ,   e t c .   T h e  

d e v i c e s   a r e   p o s i t i o n e d   one  a f t e r   a n o t h e r   in  t h e   d i r e c t i o n   o f  

m o v e m e n t   of  t h e   m a c h i n e .   The  work   can  be  c o n t r o l l e d   v i s u a l l y  

by  t h e   m a c h i n e   d r i v e r .  

U S - A - 3 , 6 2 8 , 4 6 1   ( P l a s s e r )   d i s c l o s e s   a  m o v a b l e   t r o l l e y  

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

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

a l i g n m e n t   on  t h e   r a i l s   and  can  be  l i f t e d   b e s i d e s   b e i n g   a b l e   t o  

move  l e n g t h w i s e   to  t h e   m a c h i n e .   The  work  t a k e s   p l a c e   u n d e r   t h e  

d i r e c t   c o n t r o l   of  t h e   d r i v e r ,   who  is   p o s i t i o n e d   in  a  cab  h u n g  

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

t r o l l e y   b e a r i n g   t h e   s c r e w i n g   h e a d   and  on  t he   r e l a t i v e   m o v e m e n t  

and   a l i g n m e n t   on  t h e   r a i l .  

The  i m p r o v e m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   c o n c e r n   the   w o r k  

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

f a s t e n i n g   of  n u t s   to   b o l t s   a l r e a d y   p o s i t i o n e d   in   c o r r e s p o n d -  

e n c e   w i t h   t h e i r   r e s p e c t i v e   p l a t e s ;   a  c l i p   and  a  w a s h e r   h a v e  

a l r e a d y   been   p l a c e d   in  s u c c e s s i o n   on  such   b o l t s .  

The  work  u n i t   of  t he   i n v e n t i o n   h a s   b e e n   d e v e l o p e d   so  as  t o  

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

A  f i r s t   p u r p o s e   c o n s i s t s   in  p r o v i d i n g   a  c o n t r o l l e d   e x t r a c -  

t i o n   of   t h e   n u t s ,   one  by  o n e ,   f r om  a  g u i d e   f o r   n u t s   w h i c h  

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

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

A n o t h e r   p u r p o s e   of  t h e   i n v e n t i o n   i s   to  make  i t   p o s s i b l e   f o r  

t h e   n u t s   t h u s   e x t r a c t e d   f r o m   t h e i r   g u i d e ,   one  by  one ,   to  b e  

t a k e n   r e l i a b l y   by  a  f i r s t   w r e n c h   h e a d .  

T h i s   f i r s t   w r e n c h   h e a d   h a s   t h e   t a s k   of  o b t a i n i n g   a  s p e e d y  

s c r e w i n g   of  t h e   n u t   o n t o   i t s   b o l t .  

T h i s   s p e e d y   s c r e w i n g   a c t i o n   i s   made  n e c e s s a r y   by  the   n e e d  

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

t h e   n e c e s s a r y   r e q u i r e m e n t s .  



In  f a c t ,   i t   can   be  o b s e r v e d   t h a t ,   to   e n a b l e   b o l t i n g   to  b e  

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

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

t h e r e a f t e r   w i t h   a  f i n a l   t i g h t e n i n g   of  t h e   n u t   w i t h   t h e   t o r q u e  

p r e - e s t a b l i s h e d .  

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

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

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

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

a b l e   to   a p p l y   a  h i g h   t i g h t e n i n g   t o r q u e   as  l a i d   down  in  the   r e -  

g u l a t i o n s .  

T h i s   is   no t   s u i t e d   to   t he   r e q u i r e m e n t s   of  a  h i g h   s c r e w i n g  

s p e e d   b e f o r e   t h e   f i n a l   t i g h t e n i n g ,   and  t h i s   i n v e n t i o n   t h e r e -  

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

The  i n v e n t i o n   t h e r e f o r e   v i s u a l i s e s ,   b e l o w   t h e   p l a t e l a y e r  

w a g g o n   and  at   e a c h   of  i t s   s i d e s ,   a  p o s i t i o n e r   d e v i c e   w h i c h  

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

l o w i n g   t e x t ,   p o s i t i o n e d   in  s e r i e s .   Each  of  t h e s e   w r e n c h e s   h a s  

a  f r a m e , w h i c h   w i l l   be  c a l l e d   a  " s t a t i o n a r y   f r a m e "   h e r e i n a f t e r .  

T h i s   name  i s   j u s t i f i e d   by  t he   f a c t   t h a t   t h e   " s t a t i o n a r y "  

f r a m e ,   a l t h o u g h   a t t a c h e d   to  t h e   p l a t e l a y e r   waggon   in  an  a r t i -  

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

g a u g e   of  t h e   r a i l w a y   l i n e ,   i s   s o l i d l y   f i x e d   to   t he   waggon  i t -  

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

The  " s t a t i o n a r y "   f r a m e   of  each   w r e n c h   c o o p e r a t e s   wi th   a 

t r o l l e y ,   h e r e i n a f t e r   c a l l e d   a  " m o v a b l e   t r o l l e y " ,   wh ich   can  r u n  

l e n g t h w i s e   to  t h e   " s t a t i o n a r y "   f r a m e   and  can   be  f i x e d   m o m e n t -  

a r i l y   to   t he   r a i l .  

The  work  u n i t ,   i n c l u d i n g   t he   two  w r e n c h e s ,   i s   h i n g e d   at  i t s  

f r o n t ,   w i t h   two  d e g r e e s   of  f r e e d o m   ( v e r t i c a l   and  h o r i z o n t a l ) ,  

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

w h i c h   d e p o s i t   b o l t s ,   c l i p s   and  w a s h e r s .   T h e s e   means   do  n o t  

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



on  t h e m   f u r t h e r .  

The  p r o v i s i o n   of  an  a r t i c u l a t e d   j o i n t   b e t w e e n   t h e   work  u n i t  

w h i c h   p o s i t i o n s   t h e   n u t s   and  c o m p r i s e s   t he   w r e n c h e s   of  t h e   i n -  

v e n t i o n ,   and  t h e   f r o n t   t r o l l e y   w h i c h   b e a r s   t h e   o t h e r   p o s i t i o n -  

e r   m e a n s , h a s   t h e   e f f e c t   t h a t   t h e   a b o v e   u n i t   t h a t   p o s i t i o n s   t h e  

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

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

l e n g t h s   of  r a i l .  

Such  d i f f e r e n c e s   may  o c c u r   b e c a u s e   t he   l e n g t h s   of  r a i l   on  

w h i c h   the   p l a t e l a y e r   waggon  moves   f o r w a r d   have   s t i l l   not  b e e n  

a n c h o r e d   and  may  t h e r e f o r e   be  at  d i f f e r e n t   l e v e l s .  

The  w h o l e   p o s i t i o n e r   d e v i c e ,   i n c l u d i n g   t h e   work  u n i t   of  t h e  

i n v e n t i o n   and  t h e   o t h e r   means  l o c a t e d   on  t h e   f r o n t   t r o l l e y , c a n  

be  l i f t e d   by  m e a n s   of  s u i t a b l e   c a b l e s   or  l i k e   means   d r i v e n   by  

a  j a c k   or  o t h e r   e q u i v a l e n t   m e a n s ,   as  d e s c r i b e d   in  t h e   c i t e d  

p a t e n t   a p p l i c a t i o n .  

T h i s   i s   so  b e c a u s e   t he   v a r i o u s   o p e r a t i n g   means   h a v e   to  b e  

r a i s e d   f rom  t h e   r a i l s   when  t h e   p l a t e l a y e r   waggon  i s   m o v i n g  

f r o m   one  p o s i t i o n   to  a n o t h e r .  

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

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

f o r m   i t s   own  w o r k i n g   f u n c t i o n .  

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

b e t w e e n   t h e   r e s p e c t i v e   s t a t i o n a r y   f r a m e s .   Such  f i x t u r e   by  a 

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

t r a c t s .  

The  m o v a b l e   t r o l l e y s   of  t h e   w r e n c h e s   and  t h e r e f o r e   t h e   s t a -  

t i o n a r y   f r a m e s   too   a re   s e l f - a l i g n i n g   on  t h e   r a i l   by  means   o f  

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

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

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

The  m o v a b l e   c a r r i a g e   of  t he   f i r s t   w r e n c h   can  be  f i x e d   f i r m -  

ly  to  t h e   r a i l   d u r i n g   t h e   f o r w a r d   m o v e m e n t   of  t h e   waggon  so  a s  



to   c a r r y   ou t   t h e   p r e - s c r e w i n g   o p e r a t i o n .  

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

t r a v e l   so  as  to  r e a c h   t h e   n e x t   s t a t i o n   f o r   f i x t u r e   of  a  b o l t .  

L i k e w i s e   t h e   s e c o n d   m o v a b l e   t r o l l e y   s u p p o r t e d   in  t h e   s t a -  

t i o n a r y   f r a m e   of  t h e   s e c o n d   w r e n c h   can  move  in  r e l a t i o n   t o  

t h a t   f r a m e   in  t h e   same  way  as  t h e   f i r s t   m o v a b l e   t r o l l e y   and  i s  

a l s o   f i x e d   f i r m l y   to   t h e   r a i l   m o m e n t a r i l y   f o r   t he   d e f i n i t i v e  

f a s t e n i n g   of  t h e   n u t .  

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

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

nu t   q u i c k l y   and  p a r t i a l l y   o n t o   t h e   b o l t .  

T h i s   m o v a b l e   t r o l l e y   a l s o   b e a r s   a  b o l t - a l i g n m e n t   d e v i c e  

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

i o n i n g   of  t he   b o l t s   t h e m s e l v e s   by  means   of  a  f e e l e r   or  a l i g n e r  

m e a n s .   An  a l i g n e r   means   i s   p r o v i d e d   on  e a c h   s i d e   of  t he   r a i l .  

The  m o v a b l e   t r o l l e y   a l s o   b e a r s   a  b r a k e   d e v i c e ,   which   c l a m p s  

t h e   m o v a b l e   t r o l l e y   f i r m l y   to   t h e   r a i l   in  c o i n c i d e n c e   w i t h   t h e  

b o l t i n g   s t a t i o n .  

In  t h i s   way,  w h i l e   t h e   waggon   i s   m o v i n g ,   t he   m o v a b l e   t r o l -  

ley   s t a y s   f i x e d   to  t h e   r a i l   a t   i t s   w o r k i n g   p o s i t i o n   and  i s  

b r o u g h t   f o r w a r d   o n l y   a t   t h e   end  of  s u c h   o p e r a t i o n   by  a n  a p p r o -  

p r i a t e   a c t u a t o r   m e a n s .  

L i k e w i s e   t he   s e c o n d   m o v a b l e   t r o l l e y   i s   e q u i p p e d   w i t h   a  f a s -  

t e n e r   h e a d   a b l e   to  a p p l y   t h e   t o r q u e   l a i d   down  in  t he   r e g u l a t -  

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

T h i s   t r o l l e y   t oo   i s   s e c u r e d   m o m e n t a r i l y   to  t h e   r a i l   by  a  

b r a k e   d e v i c e   l i k e   t h a t   of  t h e   f i r s t   m o v a b l e   t r o l l e y .  

T h i s   s e c o n d   m o v a b l e   t r o l l e y   too   i s   b r o u g h t   up  to  ' i t s   p r e -  

v i o u s   r e l a t i v e   p o s i t i o n   by  an  a p p r o p r i a t e   a c t u a t o r   so  as  t o   b e  

r e p o s i t i o n e d   at   t h e   n e x t   w o r k i n g   s t a t i o n .  

The  i n v e n t i o n   e n v i s a g e s   t h a t   t h e   b o l t - f i x t u r e   s e q u e n c e   i s  

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

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



of  t h e   wrench   h e a d s   and  of   t h e   r e s p e c t i v e   m o v a b l e   t r o l l e y s  

w h i c h   b e a r   t he   s a m e .   Such   p o s i t i o n s   a r e   m o n i t o r e d   by  s u i t a b l e  

l i m i t   s w i t c h e s .  

The  i n v e n t i o n   a l s o  e n v i s a g e s   s a f e t y   s w i t c h e s   w h i c h   d e t e c t  

a n o m a l o u s   w o r k i n g   c o n d i t i o n s   such   as  bad  p o s i t i o n i n g   of  s o m e  

p a r t s ,   or  w o r k i n g   s t e p s   o u t   of  p h a s e   s u c h   as  a  p o s i t i o n   of  a  

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

w a g g o n ,   f o r   i n s t a n c e .  

Such  s w i t c h e s   a r r a n g e   t o   h a l t   t he   waggon   a c c o r d i n g   to  m e -  

t h o d s   w h i c h   w i l l   be  d e s c r i b e d   b e t t e r   h e r e i n a f t e r .  

The  p r e s e n t   i n v e n t i o n   i s   t h e r e f o r e   e m b o d i e d   w i t h   an  i m -  

p r o v e d   work  u n i t   f o r   a  p l a t e l a y e r   waggon  f o r   r a i l s ,   s u c h   w o r k  

u n i t   h a v i n g   t he   t a s k   of  p l a c i n g   and  f a s t e n i n g   n u t s   on  b o l t s  

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

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

two  w r e n c h   means   p o s i t i o n e d   in  s e r i e s ,   of  w h i c h   t h e   f i r s t   p e r -  

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

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

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

f o r   r a i l s   which   i s   c h a r a c t e r i z e d   by  e m p l o y i n g   s u c h   an  i m p r o v e d  

work   u n i t .  

We  s h a l l   d e s c r i b e   h e r e i n a f t e r , a s   a  n o n - r e s t r i c t i v e   e x a m -  

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

t h e   a t t a c h e d   f i g u r e s ,   in  w h i c h : -  

F i g . 1   shows  a  p l a t e l a y e r   waggon  wh ich   e m p l o y s   a  work   u n i t  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g s . 2   and  3  g i v e   a  s i d e   v iew  and  p l a n   v i e w   r e s p e c t i v e l y   o f  

t he   work  u n i t   of  t h e   i n v e n t i o n ;  

F i g . 4   g i v e s   a  s i d e   v i ew   of  a  d e t a i l   of  a  d e v i c e   t h a t   w i t h -  

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

e n g a g e m e n t   of  a  n u t   by  a  w r e n c h   h e a d ;  

F i g . 5   shows  a  p l a n   v i e w   of  a  d e t a i l   of  a  p l a t f o r m   t h a t   l o a d s  

the   n u t ;  



F i g . 6   s h o w s   a  p l a n   view  of  means   t h a t   a l i g n   b o l t s   and  of  t h e  

b r a k e   means  t h a t   s e c u r e   a  m o v a b l e   t r o l l e y   to  t h e   r a i l ;  

F i g . 7   i s   a  p a r t l y   c u t a w a y   s i d e   view  of  t h e   f i r s t   w r e n c h  

h e a d ;  

F i g . 8   i s   a l s o   a  c u t a w a y   v i ew  of  t h e   s e c o n d   w r e n c h   head   t h a t  

p e r f o r m s   t he   f i n a l   f a s t e n i n g ;  

F i g . 9   i s   a  v iew  f rom  b e l o w   of  t he   end  of  t h e   f i r s t   w r e n c h  

h e a d ;  

F ig .  10   l a s t l y   shows  the   r e c i p r o c a l   a r r a n g e m e n t   of  t he   v a r i o u s  

l i m i t   s w i t c h e s   which   c o n t r o l   the   w o r k i n g   of  t he   w h o l e  

u n i t .  

In  F i g . 1   a  p l a t e l a y e r   waggon  10  has  a  p o s i t i o n e r   d e v i c e   11 

in  i t s   l o w e r   p o r t i o n .   Th i s   p o s i t i o n e r   d e v i c e   11  can  be  r a i s e d  

in  a  known  m a n n e r   when  t he   waggon  10  i s   not   o p e r a t i n g ;   t h a t   i s  

to   s a y ,   when  i t   10  i s   m o v i n g   f rom  one  work  s t a t i o n   to  a n o t h e r .  

When  w o r k i n g ,   t he   p o s i t i o n e r   d e v i c e   11  i s   l o w e r e d   o n t o   a 

r a i l   12,  w i t h   wh ich   i t   c o o p e r a t e s   by  means  of  w h e e l s   2 3 .  

As  can  be  s e e n   in  F i g . l ,   t h e   p o s i t i o n e r   d e v i c e   11  c o n s i s t s  

of  a  f i r s t   t r o l l e y   13,  which   is  h i n g e d   at  22  to  a  s e c o n d   t r o l -  

l e y ,   or  work  u n i t , 1 9   h a v i n g   t he   t a s k   of  p o s i t i o n i n g ,   s c r e w i n g  

and  t i g h t e n i n g   n u t s .  

A  s t a t i o n   15  to  d e p o s i t   b o l t s , a   s t a t i o n   16  to  d e p o s i t   c l i p s  

and  a  s t a t i o n   17  to  d e p o s i t   w a s h e r s   can  be  s e e n   in  c o r r e s p o n d -  

ence   wi th   t h e   f i r s t   t r o l l e y   13  bu t   do  not   f o r m   p a r t   of  t h i s  

i n v e n t i o n .  

The  t r o l l e y s   13-19   c a n n o t   be  d i s p l a c e d   l e n g t h w i s e   in  r e l a t -  

ion  to  the   waggon   10  bu t   a l w a y s   k e e p   the   same  p o s i t i o n   in  r e -  

l a t i o n   to  t h e   waggon  1 0 .  

I n s t e a d ,   t h e   t r o l l e y s   13-19   can  be  a d a p t e d   s i d e w a y s   to  t h e  

gauge  of  t h e   r a i l w a y   l i n e   and  to  t he   c u r v a t u r e   of  t he   r a i l s ,  

s i n c e   the   w h e e l s   23  of  t h e s e   t r o l l e y s   13-19  a r e   s e l f - a l i g n i n g  

as  t hey   have   t h e   s h a p e   of  a  d o u b l e   c o n e .  

To  be  more  e x a c t ,   such  w h e e l s   23  a re   a r r a n g e d   on  " m o v a b l e "  



t r o l l e y s   26  and  27  ( s e e   F i g s . 2   and  3)  as  w i l l   be  s een   l a t e r .  

F i g . 2   shows   in  g r e a t e r   d e t a i l   t h e   work  u n i t   19,  which   i s  

s e c u r e d   w i t h   a  h i n g e   22  to  the   f r o n t   t r o l l e y   13,  of  which   t h e  

r e a r   p o r t i o n   can  be  s e e n .  

The  work  u n i t   19  i n c l u d e s   two  w r e n c h   means   2 0 - 2 1 ,   each   o f  

w h i c h   c o m p r i s e s   a  f r a m e   126  and  127  r e s p e c t i v e l y   h a v i n g   a  s u b -  

s t a n t i a l l y   q u a d r a n g u l a r   s h a p e .  

T h e s e   f r a m e s   1 2 6 - 1 2 7   w i l l   be  c a l l e d   " s t a t i o n a r y   f r a m e s "  

h e r e i n a f t e r ,   as  we  s a i d   e a r l i e r   in  t h e   f o r e w o r d   of  t h i s  

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

Such   f r a m e s   1 2 6 - 1 2 7   are   j o i n e d   t o g e t h e r   w i t h   a  h i n g e   2 4 .  

T h i s   c o n n e c t i o n   w i t h   a  h i n g e   24  e n a b l e s   t h e   two  wrench   m e a n s  

2 0 - 2 1   to   f o l l o w   t h e   c u r v a t u r e   of  t h e   r a i l s   e a s i l y .  

The  p l a n   view  of  F i g . 3   shows  t h e   s t a t i o n a r y   f r a m e s   1 2 6 - 1 2 7  

and  t h e i r   c o n n e c t i o n   24  b e t t e r .  

F i g . 2  s h o w s   a  c u r v e d   end  p o r t i o n   118  of  a  g u i d e   18  f o r  

n u t s ;   t h i s   end  p o r t i o n   118  is   p i v o t e d   a t   25  so  t h a t   i t   118  c a n  

r o t a t e   and  move  t o w a r d s   t he   f r o n t   of  t h e   waggon  10  so  as  t o  

r e l e a s e   one  nu t   a t   a  t i m e   f rom  i t s   l o w e r   e n d ,   as  w i l l   b e c o m e  

c l e a r   l a t e r .  

The  f r a m e   126  of  t h e   wrench   m e a n s   20  b e a r s   a  m o v a b l e   t r o l -  

l e y   26  in  such   a  way  t h a t   i t   26  c an   r u n ;   t h i s   m o v a b l e   t r o l l e y  

26  i s   e q u i p p e d   w i t h   w h e e l s   or  r o l l e r s   14  t h a t   c o o p e r a t e   w i t h  

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

126 .   In  t h i s   way  t h e   m o v a b l e   t r o l l e y   26  can  run  l e n g t h w i s e  

a l o n g   t h s   s t a t i o n a r y   f r a m e   1 2 6 .  

L i k e w i s e   t he   f r a m e   127  b e a r s   a  m o v a b l e   t r o l l e y   27  in  such  a  

way  t h a t   i t   27  can   r u n .  

The  t r o l l e y s   2 6 - 2 7   a re   p r o v i d e d   w i t h   a c t u a t o r s   28  and  29 

r e s p e c t i v e l y ,   w h i c h   in  t h i s   e x a m p l e   a r e   j a c k s .  

T h e s e   j a c k s   2 8 - 2 9   s e r v e   on ly   to   r e t u r n   t h e   t r o l l e y s   2 6 - 2 7  

r e s p e c t i v e l y   t o w a r d s   t h e   l e f t   of  t h e   f i g u r e ; i n   f a c t ,   t he   j a c k s  

2 8 - 2 9   a r e   f r e e   of  l o a d   d u r i n g   t h e   t r a v e l   of  t h e   t r o l l e y s   2 6 - 2 7  



t o w a r d s   t h e   r e a r   of  t h e   waggon   1 0 .  

For  t he   s a k e   of  c o n v e n i e n c e   in  e x p l a i n i n g   t h e   v a r i o u s   m o v e -  

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

t h e   p l a t e l a y e r   waggon   10  a l t h o u g h   in  a c t u a l   f a c t   t he   s o - c a l l e d  

" m o v a b l e "   t r o l l e y s   26 -27   a r e   f i x e d   s o l i d l y   d u r i n g   w o r k i n g ,   a s  

we  s h a l l   s e e ,   to   t h e   p o r t i o n   of  r a i l   12  on  wh ich   the   waggon  10 

i s   w o r k i n g .  

I t   is   o n l y   a f t e r   t h e   s c r e w i n g   o p e r a t i o n   h a s   been  c o m p l e t e d  

t h a t   t he   t r o l l e y s   2 6 - 2 7   a r e   b r o u g h t   f o r w a r d s   a g a i n   so  as  t o  

r e a c h   the   n e x t   b o l t - f i x t u r e   p o s i t i o n .  

The  p l a n   v iew  of  F i g . 3   h a s   o m i t t e d   a l l   t h e   d e v i c e s   f o r m i n g  

p a r t   of  t he   m o v a b l e   t r o l l e y s   2 6 - 2 7   and  a l s o   t h e   two  a c t u a t o r s  

2 8 - 2 9 ,   t he   p u r p o s e   b e i n g   to  show  t h e   a r r a n g e m e n t   of  t he   f r a m e s  

1 2 6 - 1 2 7   and  m o v a b l e   t r o l l e y s   2 6 - 2 7 .  

F i g . 2   shows  in  t h e   m o v a b l e   t r o l l e y   26  of  t h e   f i r s t   w r e n c h  

m e a n s   20  a  w r e n c h   h e a d   30  w h i c h   h a s   t h e   t a s k   of  o b t a i n i n g   a 

f i r s t   s p e e d y   s c r e w i n g   of  a  n u t .  

The  f i n a l   s c r e w i n g   or  t i g h t e n i n g   w i t h   t h e   p r e = s e t   t o r q u e ,  

on  t h e   o t h e r   h a n d ,   is   o b t a i n e d   by  a  w r e n c h   h e a d   31  l o c a t e d   o n  

t h e   t r o l l e y   27  of  t h e   s e c o n d   w r e n c h   means   2 1 .  

The  wrench   h e a d   30  i s   moved  v e r t i c a l l y   by  an  a c t u a t o r   3 2 ,  

w h e r e a s   t he   f i n a l   w r e n c h   h e a d   31  i s   moved  l i k e w i s e   by  an  a c t -  

u a t o r   33;  t h e s e   a c t u a t o r s   3 2 - 3 3   c o n s i s t   of  h y d r a u l i c   j a c k s   i n  

t h e   f i g u r e .  

A  d e v i c e   34  to  a l i g n   b o l t s   i s   l o c a t e d   on  t h e   t r o l l e y   26  i n  

c o r r e s p o n d e n c e   w i t h   t h e   w r e n c h   h e a d   30.  Th i s   d e v i c e   34  w i l l   b e  

shown  b e t t e r   h e r e i n a f t e r   w i t h   s p e c i f i c   r e f e r e n c e   to  F i g . 6 .  

A  b r a k e   d e v i c e   35  i s   p o s i t i o n e d   i m m e d i a t e l y   d o w n s t r e a m   f r o m  

t h e   b o l t - a l i g n e r   d e v i c e   34  and  s e r v e s   to  k e e p   the   m o v a b l e  

t r o l l e y   26  m o m e n t a r i l y   f i r m l y   a n c h o r e d   to  t h e   r a i l   1 2 .  

In  t h i s   way,  a f t e r   t h e   b r a k e   d e v i c e   35  has   been   a c t u a t e d  

and  w h i l e   t he   waggon  10  moves   f o r w a r d ,   t h e   t r o l l e y   26  s t a y s  

a n c h o r e d   to  t he   r a i l   12  in  c o r r e s p o n d e n c e   w i t h   t he   s c r e w i n g  



s t a t i o n ;   t h u s   t h e   t r o l l e y   26  b e c o m e s   d i s p l a c e d   b a c k w a r d s   i n  

r e l a t i o n   to   t h e   w a g g o n   1 0 .  

When  t h e   s c r e w i n g   o p e r a t i o n   has   been   c o m p l e t e d   by  t h e  

w r e n c h   h e a d   30,   t h e   t r o l l e y   26  i s   b r o u g h t   f o r w a r d   by  t h e   a c t -  

u a t o r   28  a f t e r   t h e   b r a k e   d e v i c e   35  has   been   r e l e a s e d .  

The  t r o l l e y   26  c an   be  b r o u g h t   t h u s   so  as  to   c o i n c i d e   w i t h  

t h e   n e x t   s c r e w i n g   s t a t i o n   f o r   work  on  a  new  n u t .  

The  t r o l l e y   27  in   i t s   t u r n   i s   e q u i p p e d   w i t h   a  b r a k e   d e v i c e  

135  f u l l y   a n a l o g o u s   to   t h e   d e v i c e   35  we  h a v e   j u s t   d e s c r i b e d .  

In  t h i s   way  t h e   t r o l l e y   27  t oo   i s   m o m e n t a r i l y   a n c h o r e d   f i r m l y  

to  t h e   r a i l   1 2 .  

In  r e l a t i o n   to  t h e   waggon  10,  t h e r e f o r e ,   t h e   t r o l l e y   27  i s  

l o c a t e d   r e a r w a r d s   u n t i l   t he   w r e n c h   head  31  has   c o m p l e t e d   t h e  

work  of  t i g h t e n i n g   t h e   n u t ;   t h e n ,   when  t h e   h e a d   31  has   b e e n  

w i t h d r a w n   f r o m   t h e   n u t ,   t he   t r o l l e y   27  i s   b r o u g h t   up  to  i t s  

new  p o s i t i o n   by  t h e   a c t u a t o r   2 9 .  

W h i l e   t h e   t r o l l e y s   2 6 - 2 7   a r e   l e f t   in  t h e   r e a r ,   t h e   a c t u -  

a t o r s   2 8 - 2 9   a r e   f r e e   of  l o a d   and  have   no  e f f e c t   a t   a l l   on  t h e  

p o s i t i o n i n g   of   t h e   t r o l l e y s   2 6 - 2 7 .  

A c c o r d i n g   t o   F i g . 4   t h e   d e p o s i t i n g   of  a  n u t   36  in  c o r r e s -  

p o n d e n c e   w i t h   t h e   o u t l e t   of  t h e   end  p o r t i o n   118  of  t h e   g u i d e  

18  t a k e s   p l a c e   as  f o l l o w s .  

The  t r o l l e y   26  w h i c h   b e a r s   t h e   w r e n c h   head   30  moves  t o w a r d s  

t h e   f r o n t   of   t h e   waggon   10  u n d e r   t he   a c t i o n   of  t he   r e c o v e r y  

a c t u a t o r   28  ( s e e   F i g . 2 )   and  t h e r e f o r e   moves   t o w a r d s   t h e   l e f t  

of  F i g . 4 .   T h i s   t r o l l e y   26  m e e t s   a  r o l l e r   37  s o l i d l y   f i x e d   t o  

t h e   end  p o r t i o n   118  of  t h e   g u i d e   1 8 .  

The  a c t i o n   of  t.he  t r o l l e y   26  on  t h i s   r o l l e r   37  c a u s e s   t h e  

w h o l e   p o r t i o n   118 ,   w h i c h   i s   p i v o t e d   at  25  ( s e e   F i g . 2 ) ,   to  move  

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

d a s h e s   in  F i g . 4 ) .  

At  t he   same  t i m e   a  r o l l e r   38  l o c a t e d   on  t h e   m o v a b l e   t r o l l e y  

26  a c t s   on  a  cam  139  on  a  p o s i t i o n e r   arm  39;  t h i s   p o s i t i o n e r  



arm  39  in  i t s   t u r n   b e a r s   a t   i t s   end  a  p in   40  to  w i t h d r a w   n u t s  

3 6 .  

The  a c t i o n   of  t h e   r o l l e r   38  on  the   cam  139  t a k e s   p l a c e   s l i -  

g h t l y   b e f o r e   t h e   r o l l e r   37  i s   e n g a g e d   by  t h e   t r o l l e y   26;  i n  

t h i s   way  t he   p i n   40  to   w i t h d r a w   n u t s   36  i s   l o w e r e d  a n d   i n s e r t -  

ed  i n t o   t h e   t h r e a d e d   b o r e   of  t h e   nu t   36  p r e s e n t   a t   t h e   o u t l e t  

of  t h e   end  p o r t i o n   118  of  t h e   g u i d e   18  s l i g h t l y   b e f o r e   t h e  

p o r t i o n   118  i t s e l f   i s   r e t r a c t e d .  

The  e n g a g e d   n u t   36  s t a y s   h e l d   on  the   p in   40  w i t h d r a w i n g  

n u t s   and  is  s u p p o r t e d   by  a  p l a t f o r m   4 1 .  

N e x t ,   t he   t r o l l e y   26  l e a v e s   the   p o s i t i o n   shown  in  the   t i  

g u r e   and  is  b r o u g h t   t o w a r d s   t h e   r i g h t ;   t h i s   t a k e s   p l a c e   when  

the   t r o l l e y   26  i t s e l f   i s   a n c h o r e d   f i r m l y   to  t he   r a i l   12  by  t h e  

b r a k e   d e v i c e   3 5 .  

In  t h i s   way,  when  t h e   w a g g o n   10  moves  f o r w a r d ,   t h e   t r o l l e y  

26  i s   l e f t   b e h i n d   in   r e l a t i o n   t o   t h e   waggon  10  and  f r e e s   t h e  

g u i d e   18  and  a l s o   t h e   p o s i t i o n e r   p in   4 0 .  

The  p o s i t i o n e r   arm  39,  b e i n g   p i v o t e d   at  239,   r e t u r n s   to  i t s  

p o s i t i o n   of  r e s t   t h r o u g h   t h e   f o r c e   of  g r a v i t y   as  i t   ha s   b e e n  

e m b o d i e d   so  as  to   be  u n b a l a n c e d   in  r e l a t i o n   to  t h e   p i v o t   2 3 9 .  

The  w r e n c h   h e a d   30  c a r r i e s   ou t   a  downward   m o v e m e n t   f i r s t   o f  

a l l   when  i t   c o r r e s p o n d s   w i t h   t h e   nu t   36,  so  as  to   t a k e   t h e   n u t  

36  i t s e l f   f rom  t h e   p l a t f o r m   41  wh ich   s u p p o r t s   t h e   n u t ;   i t   i s  

t h e n   r a i s e d   j u s t   e n o u g h   to  p a s s   o v e r   a  r i d g e - w i s e   end  p o r t i o n  

141  of  t h e   p l a t f o r m   41  ( s e e   F i g . 5 ) .  

F i g . 5   shows  r e s i l i e n t   f o i l s   241  wh ich   w i t h h o l d   t h e   nu t   36 

w i t h d r a w n   from  t h e   end  p o r t i o n   118  of  t h e   g u i d e   1 8 .  

A  r e s i l i e n t   b l a d e   341  ( F i g . 4 )   s u p p o r t s   t h e s e   f o i l s   241  a n d  

is   l o w e r e d   w i t h   them  u n d e r   t h e   t h r u s t   of  t h e   w r e n c h   h e a d   3 0 ,  

t h u s   f r e e i n g   t h e   n u t   3 6 .  

F i g . 6   shows  t h e   b r a k e   d e v i c e   35;  t h i s   f i g u r e   s h o w s   a  p o r -  

t i o n   of  t he   t r o l l e y   26  w h i c h   s u p p o r t s   an  a c t u a t o r   42,   a  j a c k  

in  t h i s   e x a m p l e .  



T h i s   a c t u a t o r   42  a c t s   on  two  a r m s   43,   one  on  each  s i d e   o f  

t h e   r a i l   12,  w h i c h   in  t u r n   s u p p o r t   two  b r a k e   s h o e s   143  t h a t  

a c t   d i r e c t l y   on  t h e   s i d e   p o r t i o n   of  t h e   h e a d   of  t h e   r a i l   1 2 .  

A  s p r i n g   243  can  a l s o   be  s e e n   w h i c h   j o i n s   t o g e t h e r   t h e   t w o  

a r m s   43  p r o v i d i n g   t h e   b r a k i n g   a c t i o n .  

In  f a c t ,   in  t h e   e x a m p l e   shown  t h e   j a c k   42  a c t s   in  t h e   d i r -  

e c t i o n   of  t h e   o p e n i n g   of  t he   a rms  43,   w h i c h   a r e   p i v o t e d   a t   3 4 3  

on  t h e   f r a m e   of  t h e   t r o l l e y   2 6 .  

As  we  s a i d   e a r l i e r ,   t he   b r a k e   d e v i c e   35  s e r v e s   to  k e e p   t h e  

t r o l l e y   26  f i r m l y   a n c h o r e d   to  t h e   r a i l   12  a t   t h e   b o l t - f i x t u r e  

s t a t i o n .  

An  a l i g n m e n t   whee l   23  h a v i n g   t h e   s h a p e   of  a  d o u b l e   cone  c a n  

be  s e e n   b e l o w .  

As  is  known  ( s e e   the   c i t e d   p a t e n t   a p p l i c a t i o n   IT  8 3 4 8 7  

A / 8 3 ) ,   t h i s   w h e e l   23  has   t he   t a s k   of  a l i g n i n g   t h e   t r o l l e y   2 6 ,  

and  t h e r e f o r e   t h e   s t a t i o n a r y   f r a m e   126  s o l i d l y   f i x e d   c r o s s w i s e  

t o   t h e   t r o l l e y   26 ,   on  t h e   r a i l   1 2 .  

F i g . 6   a l s o   s h o w s   t h e   a l i g n m e n t   d e v i c e   34,  which   c o m p r i s e s  

two  m o v a b l e   a r m s   134  b e a r i n g   f o r k s   234  a t   t h e i r   e n d s .  

T h e s e   f o r k s   234  can  h o l d   b o l t s   44  so  as  to   c o r r e c t   any  i n -  

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

The  arms  134  a re   c o n n e c t e d   to   e a c h   o t h e r   by  means  of  a  

c o n n e c t i n g   rod  334.   An  a c t u a t o r   o r   j a c k   434  a c t s   d i r e c t l y   o n  

one  of  the   a rms   134,  namely   t h e   one   shown  be low  in  F i g . 6   i n  

t h i s   c a s e .  

M o t i o n   i s   t r a n s m i t t e d   t h r o u g h   t h e   c o n n e c t i n g   rod  334  to   t h e  

o t h e r   arm  134  t o o ,   and  the   two  a rms   134  move  in  t h i s   way  s y m -  

m e t r i c a l l y   in  r e l a t i o n   to  t he   a x i s   of  t h e   r a i l   1 2 .  

F i g . 7   s h o w s ,   in   a  view  l e n g t h w i s e   in   r e l a t i o n   to  t he   p l a t e -  

l a y e r   waggon  10,   t h e   f i r s t   w r e n c h   h e a d   30  a b l e   to  s l i d e   v e r t i -  

c a l l y   a l o n g   g u i d e s   4 5 ; t h e   end  p o r t i o n   of  t h e   s t em  of  t he   a c t u -  

a t o r   32  can  be  s e e n ,   t h e   a c t u a t o r   32  c o n s i s t i n g   of  a  j a c k   ( s e e  

F i g . 2 )   which  s e r v e s   to  d i s p l a c e   t h e   h e a d   30  v e r t i c a l l y .  



A  m o t o r ,   h e r e   an  e l e c t r i c   m o t o r ,   46  c a u s e s   t h e   r o t a t i o n   o f  

a  s h a f t   130  of  t he   w r e n c h   h e a d   30  t h r o u g h   a  b e l t   or   c h a i n   r e -  

d u c t i o n   t r a n s m i s s i o n   4 7 .  

A  s l i d a b l e   rod  48  i s   i n c l u d e d   w i t h i n   t h e   s h a f t   130 ,   w h i c h  

i s   e n v i s a g e d   as  b e i n g   h o l l o w ,   and  has   t he   t a s k   of  m o n i t o r i n g  

w i t h   i t s   l o w e r   end  t h e   l e v e l   o f  t h e   p o i n t   of  t h e   b o l t   o n t o  

w h i c h   t h e   nu t   36  shown  in  t h e   f i g u r e   is   s c r e w e d .  

In  t h i s   way,  as  t h e   s c r e w i n g   p r o c e e d s ,   t he   rod  48  r i s e s .  

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

l i m i t   s w i t c h   c o n t a c t   F 7 .  

R e s i l i e n t   f o i l s   50  to   h o l d   t h e   nut  36  can  be  s e e n   in  t h e  

l o w e r   p a r t   of  t he   w r e n c h   head   30  i n t e n d e d   to  c o o p e r a t e  w i t h  

t he   n u t   36.  T h e s e   r e s i l i e n t   f o i l s   50  a r e   p a r t i c u l a r l y   e v i d e n t  

in  t h e   v iew  of  F i g . 9   f r o m   b e l o w   t h e   end  of  t h e   h e a d   30  i t s e l f  

W i t h i n   t h e   n u t   36  can   be  s e e n   t h e   end  of  a  p o s i t i o n e r   s h a f t  

49,  t h i s   end  b e i n g   t h r e e - l o b e d   in   t h i s   f i g u r e .   T h i s   s h a f t   49  

has   t h e   t a s k   of  e n g a g i n g   t h e   i n n e r   b o r e   of  t h e   n u t   36  w i t h o u t  

s p o i l i n g   i t s   s c r e w - t h r e a d ,   so  as  to  o b t a i n   p r o p e r   v e r t i c a l  

a l i g n m e n t   and  s u p p o r t   of  t h e   n u t   36,  which   is   t h u s   h e l d   b e -  

t w e e n   t h e   p o s i t i o n e r   s h a f t   49  and  t he   r e s i l i e n t   f o i l s   5 0 .  

F i g . 7   a l s o   shows  a  f l a n g e   51  to   d i s c h a r g e   n u t s   36.   T h i s  

f l a n g e   51  i s   u s u a l l y   k e p t   in  p o s i t i o n   by  a  s p r i n g   251  and  s e r -  

ves   to   d i s c h a r g e   n u t s   36  w h i c h   a r e   f a u l t y   or  w h i c h   h a v e   n o t  

b e e n   s c r e w e d   o n t o   a  b o l t   f o r   any  r e a s o n   ( f o r   i n s t a n c e ,   d e f e c t -  

i v e   t h r e a d s   or  o t h e r   c a u s e s ) .  

D i s c h a r g e   of  a  f a u l t y   n u t ,   a f t e r   t he   nu t   i t s e l f   h a s   b e e n  

e n g a g e d ,   t a k e s   p l a c e   as  f o l l o w s ;   the   nu t   36  i s   h e l d   by  t h e  

r e s i l i e n t   f o i l s   50  and  i s   r a i s e d   by  an  e x t e n t   e n o u g h   to   t a k e  

i t   o u t   f rom  t h e   s u p p o r t   p l a t f o r m   41  which   can  be  s e e n   in  t h e  

f i g u r e .  

Such  r a i s i n g   of  t h e   h e a d   30,  h o w e v e r ,   i s   n o t   e n o u g h   t o  

b r i n g   t h e   f l a n g e   51  i n t o   c o n t a c t  w i t h   a  s t a t i o n a r y   a b u t m e n t  

151  s o l i d l y   f i x e d   to   t h e   f r a m e   of  the   movab le   t r o l l e y   26.  I n  



t h i s   way  t h e   f l a n g e   51  k e e p s   i t s   v e r t i c a l   p o s i t i o n .  

The  f i g u r e   s h o w s   a  p o s i t i o n   30B  f o r   e n g a g e m e n t   of  t h e   n u t  

36,  w h i c h   i s   t h u s   e n g a g e d   w i t h   t h e   head  30  and  i s   r a i s e d   a n d  

r emoved   f r o m   t h e   s u p p o r t   p l a t f o r m   41  and  i s   t a k e n   so  as  t o  

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

The  h e a d   30  i s   t h e n   l o w e r e d   and   p r e - s c r e w i n g   i s   c a r r i e d   o u t  

u n t i l   t h e   r o d   48,   t h r u s t   by  t h e   p o i n t   of  t h e   b o l t ,   e n g a g e s   t h e  

l i m i t   s w i t c h   F 7 .  

The  s c r e w i n g   o p e r a t i o n   now  e n d s   and  the   h e a d   30  can   be  r a i -  

sed  a g a i n :   it  t h e   s c r e w i n g   is   nut   s u c c e s s f u l ,   t h e   l i m i t   s w i t c h  

F7  does   not  d e t e c t   movemen t   of  the   nut   36  a l o n g   t h e   b o l t   and  a 

t i m e r   c a u s e s   t h e   h e a d   30  to   be  r a i s e d   by  t h e   a c t u a t o r   32  t o  

p o s i t i o n   3 0 A .  

In  t h i s   way ,   d u r i n g   i t s   a s c e n d i n g   t r a v e l ,   t h e   f l a n g e   51  e n -  

g a g e s   t h e   a b u t m e n t   151 ,   w h i c h   p r e v e n t s   t h e   f l a n g e   5 1  f r o m   b e -  

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

I n s t e a d ,   t h e   h e a d  3 0   i s   r a i s e d   f a r t h e r   and  c a u s e s   t h e  

s p r i n g   251  t o   be  c o m p r e s s e d ;   t h e   f l a n g e   51  t h u s   a c t s   d i r e c t l y  

on  t h e   n u t   3 6 , w h i c h   i s   p u s h e d   d o w n w a r d s   and  t h e r e f o r e   d i s -  

c h a r g e d .  

In  t h i s   way  a  n u t   w h i c h   i s   not   s c r e w e d   o n t o   a  b o l t   i s   r e -  

j e c t e d   a u t o m a t i c a l l y .  

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

t i g h t e n e r   h e a d ,   31.  In  t h i s   c a s e   t h e   head   31  i s   o p e r a t e d   by  a  

h y d r a u l i c   m o t o r   146  a b l e   to   a p p l y   t h e   f a s t e n i n g   t o r q u e   l a i d  

down  i n  t h e   r e g u l a t i o n s .  

The  h e a d   31  can   s l i d e   in  v e r , i c a l   g u i d e s   145  made  in  t h e  

m o v a b l e   t r o l l e y   27,   a  p a r t   of  the   f r a m e   of  w h i c h   can   be  s e e n .  

The  w r e n c h   h e a d   31  b e a r s   a t   i t s   end  an  a r t i c u l a t e d   h e x a -  

g o n a l   key  131 .   T h i s   key  131  h a s  a n   i n n e r   h o l e   231  to  l o d g e   t h e  

p o i n t   of  t h e   b o l t ,   t h u s   e n a b l i n g   t h e   key  131  to   be  l o w e r e d  

u n t i l   1  t he   nut  36  has   been   f u l l y   t i g h t e n e d   ( p o s i t i o n   31B  o f  

F i g . 8 ) .  



When  t i g h t e n i n g   h a s   been   c o m p l e t e d ,   t he   head   31  i s   t h e n  

r a i s e d   a g a i n   to  i t s   n o r m a l   p o s i t i o n   31A  and  i s   moved  a w a y  

o w i n g   to  t he   who le   t r o l l e y   27  b e i n g   moved  f o r w a r d   by  t h e   a c t -  

u a t o r   29  ( F i g . 2 ) .  

F i g . 8   does   no t   show  t h e   a c t u a t o r   33  which   moves   t he   head   31 

v e r t i c a l l y ,   such  a c t u a t o r   33  b e i n g   shown  i n s t e a d   in  F i g . 2 .  

The  key  131  c o m p r i s e s   an  a r t i c u l a t e d   j o i n t   52,  wh ich   g i v e s  

t h e   key  131  a  c e r t a i n   f r e e d o m   on  two  a x e s .  

In  t h i s   way  t h e   nu t   36  p r e - p o s i t i o n e d   on  t h e   b o l t   by  t h e  

h e a d   39  can  be  r e a d i l y   e n g a g e d  b y   the   key  131,  wh ich   i s  a d a p  

t e d   t h u s   a u t o m a t i c a l l y   to  s m a l l   m i s a l i g n m e n t s   of  t h e   head   31 

in  r e l a t i o n   to  t h e   n u t   3 6 .  

The  f l a r i n g   of  t h e   mouth   of  t h e   key  131  f a c i l i t a t e s   e n g a  

g e m e n t   of  t h e   nu t   3 6 .  

L a s t l y ,   w i t h   r e f e r e n c e   to   F i g . 1 0 ,   we  s h a l l   now  d e s c r i b e   t h e  

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

w i t h   r e g a r d   to  t h e   n u t   3 6 .  

F i g . 1 0   shows  t h e   p o s i t i o n e r   d e v i c e   or  u n i t   19,  in  w h i c h   t h e  

v a r i o u s   l i m i t   s w i t c h e s   w i t h   wh ich   t h e   d e v i c e   19  i s   e q u i p p e d  

a r e   m a r k e d   in  b l a c k .  

For   g r e a t e r   c l a r i t y ,   F i g . 1 0   g i v e s   on ly   t h e   r e f e r e n c e s   o f  

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

t h e   o t h e r   means  b e i n g   shown  in  t h e   p r e c e d i n g   f i g u r e s .  

The  m e t h o d   of  w o r k i n g   is   as  f o l l o w s .  

a)  P r e - s c r e w i n g   s t e p .  

The  m o v a b l e   t r o l l e y   26  i s   in  i t s   f u l l y   f o r w a r d   p o s i t i o n   i n  

c o r r e s p o n d e n c e   w i t h   t h e   p o s i t i o n   to  s c r e w   t h e   n u t   o n t o   t h e  

b o l t .  

The  l i m i t   s w i t c h e s   Fl  and  F2  a r e   c o n n e c t e d   up  by  d i r e c t  

a c t i o n   of  t h e   t r o l l e y   26  and  c a u s e   d e s c e n t   of  t h e   head   30 

( a c t u a t o r   3 2 ) .  

The  head  30  t a k e s   a  nut  36  from  the   s u p p o r t   p l a t f o r m   41.  I 

c a u s e s   r e - a s c e n t   of  t h e   a c t u a t o r   32  up  to  F 4 .  



T h i s   r e - a s c e n t   e n a b l e s   t h e   h e a d   30  to  be  d i s e n g a g e d   f r o m  

t h e   p l a t f o r m   41  v e r t i c a l l y .  

F4  b l o c k s   t h e   a c t u a t o r   32  a t   t h e   p o s i t i o n   i t   32  h a s   r e a c h -  

ed ,   and  r e l e a s e s   t h e   a c t u a t o r   28  f rom  l o a d ,   t h e   t r o l l e y   26 

t h u s   b e i n g   f r e e   to   move  l e n g t h w i s e .  

As  t h e   w a g g o n   10  a d v a n c e s ,   F5  d e t e c t s   t h e   p r e s e n c e   of  t h e  

c l i p   ( a n d   t h e r e f o r e   t h e   a r r i v a l   of  t h e   t r o l l e y   26  a t   t h e   r e -  

q u i r e d   p o s i t i o n )   and  o p e r a t e s   t h e   a c t u a t o r   42  of  t h e   b r a k e  

d e v i c e   3 5 .  

The  r a i l   12  i s   t h u s   g r i p p e d   ( F i g . 6 )   and  t h e   t r o l l e y   26  i s  

a n c h o r e d   f i r m l y   to  t he   r a i l   1 2 .  

The  t r o l l e y   26  is   t h u s   p o s i t i o n e d   to  t he   r e a r   in  r e l a t i o n  

to  t h e   w a g g o n   10  and  t h e r e f o r e   to   t h e   d e v i c e   1 9 .  

F5  a l s o   o p e r a t e s   t he   a c t u a t o r   434  of  t he   d e v i c e   34  w h i c h  

a l i g n s   b o l t s .   In  t h i s   way  t h e   b o l t s   44  a r e   a l i g n e d   by  means   o f  

t h e   f o r k s   234  ( F i g . 6 ) .  

F6  i n d i c a t e s   t h a t   t h e   t r o l l e y   26  h a s   r e a c h e d   a  p o s i t i o n  

w h e r e   t h e   p l a t f o r m   41  no  l o n g e r   l i e s   on  t h e   p a t h   of  t h e   h e a d  

30,  and  c a u s e s   d e s c e n t   of   t h e   h e a d   30  ( a c t u a t o r   3 3 ) .   I t   a l s o  

a c t u a t e s   a  f i r s t   t i m e r .  

The  h e a d   30  r o t a t e s   f i r s t   of  a l l   a n t i c l o c k w i s e   s o  a s   t o  

a l i g n   t h e   n u t   36  on  t h e   b o l t   4 4 .  

The  a b o v e   t i m e r   r e v e r s e s   t h e   d i r e c t i o n   of  r o t a t i o n   ( w h i c h  

now  b e c o m e s   c l o c k w i s e )   and  c a u s e s   t h e   o p e n i n g   of  t h e   f o r k s   2 3 4  

by  means   of  t h e   a c t u a t o r   4 3 4 .  

The  nut  36  is  s c r e w e d   u n t i l   t h e   rod   48  c o n t a c t s   at   i t s   l o w -  

er  end  t h e   p o i n t   of  t h e   b o l t   44  and  a c t u a t e s   F 7 .  

F7  c o n t r o l s   a  s e c o n d   t i m e r ,   w h i c h   g o v e r n s   t h e   r e - a s c e n t   o f  

t h e   h e a d   30  ( a c t u a t o r   3 2 ) .   At  t h e   end  of  t h i s   r e - a s c e n t   F2  i s  

a c t u a t e d   and  c a u s e s   t h e   o p e n i n g   of  t h e   b r a k e   d e v i c e   35,  a n -  

o t h e r   r e v e r s a l   of  t h e   d i r e c t i o n   of   r o t a t i o n   of  t h e   head   30  

( w h i c h   b e c o m e s   a n t i c l o c k w i s e   a g a i n )   and  t h e   r e c o v e r y   t r a v e l   o f  

t h e   t r o l l e y   26  by  means   of   t h e   a c t u a t o r   28  in  r e l a t i o n   to  t h e  



waggon  1 0 .  

When  t h e   t r o l l e y   26  has   r e c o v e r e d   i t s   p o s i t i o n   in  r e l a t i o n  

to  t h e   w a g g o n   10,  t h e   p o s i t i o n e r   d e v i c e   19  i s   r e a d y   f o r   a  new 

c y c l e .  

The  s t a t i o n a r y   f r a m e   126  c o m p r i s e s   two  l i m i t   s w i t c h e s   F8 

and  F9  h a v i n g  a   s a f e t y   f u n c t i o n   a c c o r d i n g   to   t h e   f o l l o w i n g  

m e t h o d s ;   i f   t h e   a c t u a t o r   28  is   a l m o s t   f u l l y   e x t e n d e d   ( w i t h   t h e  

t r o l l e y   26  a l m o s t   a t   t he   p o i n t   of  i t s   g r e a t e s t   t r a v e l )   b u t  t h e  

a c t u a t o r   32  has   s t i l l   no t   r e c e i v e d   t h e   command  to  r a i s e   t h e  

head   30,  F8  h a l t s   t h e   w o r k i n g   c y c l e   and  c a u s e s   a c t u a t i o n   o f  

the   r e - a s c e n t   of  t h e   head   30  by  means   of  t h e   a c t u a t o r   3 2 .  

L a s t l y ,   i f   t h e   a c t u a t o r   28  has   no t   b e e n   a c t u a t e d   or  has   b e e n  

p r e v e n t e d   f r o m   r e t r a c t i n g ,   F9,  as  soon   as  i t   i s   r e a c h e d   by  t h e  

t r o l l e y   26 ,   c a u s e s   t h e   i m m e d i a t e   s t o p p a g e   of   t h e   waggon  10  f o r  

i n s p e c t i o n .  

The  p l a t e l a y e r   waggon   10  can  be  r e - a c t u a t e d   by  t h e   o p e r a t o r  

w i t h   a  m a n u a l   c o n t r o l .  

b)  F i n a l   t i g h t e n i n g   s t e p .  

The  m o v a b l e   t r o l l e y   27  b e a r i n g   t h e   h e a d   31  i s   b r o u g h t ,   d u r i n g  

m o v e m e n t   of  t h e   waggon  10,  so  as  to   c o r r e s p o n d   w i t h   t h e   s t a t -  

ion  f o r   f i x t u r e   of  t h e   b o l t   where   t h e   h e a d   30  h a s   c a r r i e d   o u t  

e a r l i e r   t h e   p r e - s c r e w i n g   of  a  nu t   3 6 .  

F10 ,   F11  and  F12  a r e   c o n n e c t e d   up  t o g e t h e r   and  a c t u a t e   t h e  

b r a k e   d e v i c e   135  and  a l s o   t he   d e s c e n t   of  t h e   h e a d   31  ( a c t u a t o r  

3 3 ) .   The  h e a d   31  e n g a g e s   t he   nu t   36,  w h i c h   has   a l r e a d y   b e e n  

p a r t i a l l y   s c r e w e d   o n t o   t h e   b o l t   4 4 .  

A c c o r d i n g   to   a  p r e f e r r e d   c y c l e ,   when  a  f i r s t   p r e - e s t a b l i s h -  

ed  v a l u e   of  t o r q u e   has   been   r e a c h e d ,   t h e   s p e e d   of  r o t a t i o n  

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

m i n u t e   h a s   b e e n   r e a c h e d .  

When  t h e   f i n a l   t o r q u e   l a i d   down  h a s   b e e n   r e a c h e d ,   t he   r e -  

a s c e n t   of  t h e   head   31  i s   c a u s e d   by  m e a n s   of   t h e   a c t u a t o r   3 3 .  

F11  d e t e c t s   t h e ' r e - a s c e n t   of  t h e   h e a d   31,   c a u s e s   r e l e a s e   o f  



t h e   b r a k e   d e v i c e   135,   b r i n g s   t h e   s p e e d   of  r o t a t i o n   of  t h e   h e a d  

31  b a c k   to   i t s   o r i g i n a l   v a l u e   and  a l s o   c a u s e s   t h e   f o r w a r d   r e -  

c o v e r y   t r a v e l   of  t h e   t r o l l e y   27  by  m e a n s   of  t h e   a c t u a t o r   29  i n  

r e l a t i o n   to   t h e   waggon  1 0 .  

The  s t a t i o n a r y   f r a m e   127  c o m p r i s e s   two  l i m i t   s w i t c h e s   F 1 3  

and  F14  h a v i n g   s a f e t y   f u n c t i o n s   a c c o r d i n g   t o   t h e   f o l l o w i n g  

m e t h o d s ;   i f   t h e   a c t u a t o r   29  i s   a l m o s t   f u l l y   e x t e n d e d   ( w i t h   t h e  

t r o l l e y   27  n e a r   to   t h e   p o i n t   of  i t s   maximum  t r a v e l )   bu t   t h e  

a c t u a t o r   33  has   s t i l l   no t   been   c a u s e d   to  r a i s e   t he   head   3 1 ,  

F13  s t o p s   t h e   w o r k i n g   c y c l e   and  c a u s e s   a c t u a t i o n   of  t h e   r e -  

a s c e n t   of  t h e   head   31  by  means   of  t h e   a c t u a t o r   3 3 .  

L a s t l y ,   i f   t h e   a c t u a t o r   29  h a s   n o t   b e e n   a c t u a t e d   or  h a s  

b e e n   p r e v e n t e d   f rom  r e t r a c t i n g ,   F 1 4 ,   as  s o o n   as  i t   i s   r e a c h e d  

by  t h e   t r o l l e y   27,  c a u s e s   t h e   i m m e d i a t e   s t o p p a g e   of  t h e   w a g g o n  

10  f o r   i n s p e c t i o n .  

The  p l a t e l a y e r   waggon  10  can  be  r e - s t a r t e d   by  t h e   o p e r a t o r  

w i t h   a  m a n u a l   c o n t r o l .  
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1  -  I m p r o v e d   work  u n i t   ( 19 )   f o r   a  p l a t e l a y e r   waggon   ( 1 0 )   f o r  

r a i l s ,   such   work  u n i t   (19)   h a v i n g   t h e   t a s k   of  p l a c i n g   a n d  

f a s t e n i n g   n u t s   ( 3 6 )   on  b o l t s   ( 4 4 )   a l r e a d y   p o s i t i o n e d   ( 1 3 )   t o -  

g e t h e r   w i t h   c l i p s   and  w a s h e r s   on  r a i l s   ( 1 2 ) ,   and  c o m p r i s i n g  

w r e n c h   means   ( 2 0 - 2 1 ) ,   b e i n g   c h a r a c t e r i z e d   by  i n c l u d i n g   t w o  

w r e n c h   means   ( 2 0 - 2 1 )   p o s i t i o n e d   in  s e r i e s ,   of  w h i c h   t he   f i r s t  

( 2 0 )   p e r f o r m s   a t   l e a s t   t h e   p r e - s c r e w i n g   of  t h e   nut   ( 3 6 )   o n t o  

t h e   b o l t   ( 4 4 ) ,   w h e r e a s   t h e   o t h e r   ( 2 1 )   c a r r i e s   out  t he   f i n a l  

t i g h t e n i n g   of  t h e   nu t   ( 3 6 ) .  

2  -   I m p r o v e d   work   u n i t   ( 19 )   f o r   a  p l a t e l a y e r   waggon   ( 1 0 )   f o r  

r a i l s   as  c l a i m e d   in  C l a i m   1,  in  w h i c h   t h e   f i r s t   w r e n c h   m e a n s  

( 2 0 )   p e r f o r m s   a l s o   t he   p l a c e m e n t   of  t h e   n u t   ( 3 6 )   on  t h e   b o l t  

( 4 4 ) .  

3  -   I m p r o v e d   work  u n i t   ( 19 )   f o r   a  p l a t e l a y e r   waggon   ( 1 0 )   f o r  

r a i l s   as  c l a i m e d   in  C l a i m   1  or   2,  in   wh ich   t h e   w r e n c h   m e a n s  

( 2 0 - 2 1 )   a r e   c o n n e c t e d   t o g e t h e r   w i t h   a  h i n g e   ( 2 4 ) .  

4  -   I m p r o v e d   work  u n i t   ( 1 9 )   f o r   a  p l a t e l a y e r   waggon   ( 1 0 )   f o r  

r a i l s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   i s   c o n n e c t e d  

w i t h   a  h i n g e   ( 2 2 )   to   a  f r o n t   t r o l l e y   ( 1 3 )   of  t h e   p l a t e l a y e r  

w a g g o n   ( 1 0 ) ,   t h e   h i n g e   ( 2 2 )   p e r m i t t i n g   two  d e g r e e s   of  f r e e d o m ,  

n a m e l y   h o r i z o n t a l   and  v e r t i c a l   r e s p e c t i v e l y .  

5  -   I m p r o v e d   work  u n i t   ( 19 )   f o r   a  p l a t e l a y e r   w a g g o n   ( 1 0 )   f o r  

r a i l s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  w h i c h   t h e   f i r s t  

w r e n c h   means   ( 2 0 )   c o m p r i s e s :  

-  s t a t i o n a r y   f r a m e   means   ( 1 2 6 ) ,  

-  m o v a b l e   t r o l l e y   means   (26)   c o o p e r a t i n g   in  a  m o v a b l e   m a n n e r  

( 1 4 )   w i t h   t h e   s t a t i o n a r y   f r a m e   means   ( 1 2 6 )   and  b e a r i n g   a  

p r e - s c r e w i n g   h e a d   (30 )   on  e a c h   s i d e   of  t h e   r a i l   ( 1 2 ) ,  

-  m e a n s   ( 1 1 8 - 3 9 - 4 1 )   to   d e p o s i t   n u t s   ( 3 6 ) ,  

m e a n s   (34)   to  a l i g n   b o l t s   ( 4 4 ) ,   a n d  

-  b r a k e   means  ( 3 S )   wh ich   a n c h o r   t h e   m o v a b l e   t r o l l e y   m e a n s  ( 2 6 )  



to   t h e   r a i l   ( 1 2 )   m o m e n t a r i l y .  

6  -   I m p r o v e d   work  u n i t   (19)   f o r   a  p l a t e l a y e r   waggon  (10)   f o r  

r a i l s   as  c l a i m e d   in  C l a i m s   1  and  5,  in  w h i c h   t h e   p r e - s c r e w i n g  

h e a d   ( 3 0 )   i s   a b l e   t o  s l i d e   v e r t i c a l l y   on  g u i d e   means   (45)   o f  

t h e   m o v a b l e   t r o l l e y   means  ( 2 6 )   and  c o m p r i s e s  a t   l e a s t   one  o f  

t h e   f o l l o w i n g   m e a n s :  

-  f o i l   means   ( 5 0 )   to  h o l d   a  n u t   ( 3 6 ) ,  

-  p o s i t i o n e r   s h a f t   means  (49)   c o o p e r a t i n g   w i t h   t h e   i n s i d e   b o r f  

of  t h e   nu t   ( 3 6 ) ,  

-  a  f l a n g e   means   (51)   which  d i s c h a r g e s   f a u l t y   n u t s   and  c o o p -  

e r a t e s   w i t h   s t a t i o n a r y   a b u t m e n t   means   ( 1 5 1 ) ,   a n d  

-  a  rod  means   ( 4 8 )   which   m o n i t o r s   t h e   end  of  t h e   b o l t   (44)   a n d  

c o o p e r a t e s   w i t h   l i m i t   s w i t c h   means   (F7)   ( F i g . 7 ) .  

7  -   I m p r o v e d   work  u n i t   (19)   f o r   a  p l a t e l a y e r   waggon  (10)   f o r  

r a i l s   as  c l a i m e d   in  C la im  1  and  in   C l a i m   5  or   6,  in  w h i c h   t h e  

means   ( 1 1 8 - 3 9 - 4 1 )   to  d e p o s i t   n u t s   ( 3 6 )   i n c l u d e   in  c o o p e r a t i o n :  

-  a  m o v a b l e   end  p o r t i o n   ( 1 1 8 )   of   t h e   g u i d e   ( 1 8 )   f o r   n u t s   ( 3 6 ) ,  

-  arm  m e a n s   ( 3 9 )   to  e n g a g e   n u t s   ( 3 6 )   w i t h   p i v o t   means   (40)   t o  

w i t h d r a w   n u t s   ( 3 6 ) ,   a n d  

-  p l a t f o r m   means   (41)   to  s u p p o r t   n u t s   (36 )   m o m e n t a r i l y ,  

such   m o v a b l e   p o r t i o n   (118)   and  s u c h   arm  means   ( 3 9 )   to   e n g a g e  

n u t s   ( 3 6 )   c o o p e r a t i n g   m o m e n t a r i l y ,   e v e n   i n d i r e c t l y ,   w i t h   t h e  

m o v a b l e   t r o l l e y   means   ( 2 6 ) .  

8  -   I m p r o v e d   work  u n i t   (19)   f o r   a  p l a t e l a y e r   waggon  (10)   f o r  

r a i l s   as  c l a i m e d   in  Cla im  1  and  in  C l a i m   5,  6  or  7,  in  w h i c h  

t h e   m e a n s   ( 3 4 )   to   a l i g n   b o l t s   ( 4 4 )   c o m p r i s e :  

-  m o v a b l e   arm  means   (134)   w i t h   f o r k   means   ( 2 3 4 ) ,   a n d  

-  a c t u a t o r   means   ( 4 3 4 ) .  

9  -   I m p r o v e d   work  u n i t   (19)   f o r   a  p l a t e l a y e r   waggon  (10)   f o r  

r a i l s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  which   t h e  

s e c o n d   w r e n c h   means   (21)   i n c l u d e s :  

-  s t a t i o n a r y   f r a m e   means  ( 1 2 7 ) ,  

-  m o v a b l e   t r o l l e y   means  (27)   c o o p e r a t i n g   m o v a b l y   (14)   w i th   t h e  



s t a t i o n a r y   f r a m e   means   ( 1 2 7 )   and   b e a r i n g   a  f i n a l   w r e n c h   h e a d  

( 3 1 )   on  e a c h   s i d e   of  t he   r a i l   ( 1 2 ) ,   a n d  

-  b r a k e   means   ( 1 3 5 )   a n c h o r i n g   t h e   m o v a b l e   t r o l l e y   means   ( 2 7 )  

m o m e n t a r i l y   to   t he   r a i l   ( 1 2 ) .  

1 0  -   I m p r o v e d   work  u n i t   ( 19 )   f o r   a  p l a t e l a y e r   waggon   (10)   f o r  

r a i l s   as  c l a i m e d   in  C l a i m s   1  and   9,  in  which   t h e   f i n a l   w r e n c h  

h e a d   ( 3 1 )   can   s l i d e   v e r t i c a l l y   on  g u i d e   means   ( 1 4 5 )   of  t h e  

m o v a b l e   t r o l l e y   means   (27 )   and  c o m p r i s e s   an  a r t i c u l a t e d   k e y  

( 1 3 1 )   to   t i g h t e n   t he   n u t s   ( 3 6 ) .  

1 1  -   I m p r o v e d   work  u n i t   ( 19 )   f o r   a  p l a t e l a y e r   waggon   (10)   f o r  

r a i l s   as  c l a i m e d   in  C l a i m   1  and  in   C la im  9  or  10,  in  which   t h e  

w r e n c h   h e a d   t 3 1 )   works   w i t h   a  v a r i a b l e   number   of  r e v o l u t i o n s  

p e r   m i n u t e .  

1 2  -   I m p r o v e d   work  u n i t   ( 1 9 )   f o r   a  p l a t e l a y e r   waggon   (10)   f o r  

r a i l s   as   c l a i m e d   in  C l a i m   1  and   C l a i m   9,  10  or   11,  in  w h i c h  

t h e   w r e n c h   h e a d   (31 )   can  a p p l y   a  v a r i a b l e   t o r q u e .  

1 3  -   I m p r o v e d   work  u n i t   ( 1 9 )   f o r   a  p l a t e l a y e r   waggon   (10)   f o r  

r a i l s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   in  which   t h e  

m o v a b l e   t r o l l e y s   ( 2 6 - 2 7 )   c o m p r i s e   a c t u a t o r   means   ( 2 8 - 2 9 )   w h i c h  

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

t r o l l e y s   ( 2 6 - 2 7 ) .  

1 4  -   I m p r o v e d   work   u n i t   ( 1 9 )   f o r   a  p l a t e l a y e r   waggon   (10)   f o r  

r a i l s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o m p r i s e s  

l i m i t   s w i t c h   means   ( F 8 - F 1 3 )   to   r a i s e   t h e   w r e n c h   h e a d s   ( 3 0 - 3 1 ) .  

1 5  -   I m p r o v e d   work  u n i t   ( 1 9 )   f o r   a  p l a t e l a y e r   waggon   (10)   f o r  

r a i l s   as  c l a i m e d   in  any  c l a i m   h e r e i n b e f o r e ,   w h i c h   c o m p r i s e s  

s a f e t y   l i m i t   s w i t c h   means  ( F 9 - F 1 4 )   to  h a l t   t h e   p l a t e l a y e r  

w a g g o n   ( 1 0 1 .  

1 6  -   P l a t e l a y e r   waggon  (10 )   f o r   r a i l s ,   which   e m p l o y s   an  i m -  

p r o v e d   work  u n i t   (19)   a c c o r d i n g   t o   any  of  t he   c l a i m s   h e r e i n -  

b e f o r e .  
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