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©  Gripper  for  forming  clamps  for  connecting  flexible  hoses 

A  gripper  constituted  by  two  discs  hinged  to  each  other 
in  order  to  rotate  in  parallel  planes,  each  disc  being  provided 
with  a  handle  arm,  one  of  said  discs  being  provided  on  its 
periphery  with  two  teeth  orthogonal  to  the  plane  of  rotation 
and  separated  by  a  slot,  and  the  other  of  said  discs  being 
provided  on  its  periphery  with  a  tooth  which  is  also 
orthogonal  to  the  plane  of  rotation  and  is  configured  as  an 
arcuate  hook  pointing  outwards;  a  tooth  is  hinged  to  the  first 
arm  so  that  it  can  be  made  to  withdraw  from  and  approach 
the  two  teeth  of  said  arm.  The  loop  of  an  iron  wire  wound 
about  the  end  of  a  flexible  hose  is  hooked  on  to  the  hook, 
while  the  ends  of  the  wire  are  passed  through  the  slot  and 
through  the  space  between  the  mobile  tooth  and  the  tooth 
adjacent  to  it.  The  wire  ends  are  held  rigid  by  moving  the 
mobile  tooth  against  them,  and  the  gripper  is  then  rotated  by 
means  of  its  two  arms  in  order  to  move  the  hook  away  from 
the  point  at  which  the  wire  ends  are  held  rigid,  so  tightening 
the  wire  about  the  hose  and  producing  a  properly  tightened 
clamp. 



The  i n v e n t i o n   r e l a t e s   to  a  g r i p p e r   for   f o rming   c l a m p s  

for   c o n n e c t i n g   f l e x i b l e   hose s   to  p i p e s .  

One, of  the  d r a w b a c k s   of  f l e x i b l e   hoses   is  t h a t   t h e i r   e n d s  

have  o f t e n   to  be  c o n n e c t e d   to  n o z z l e s ,   b a y o n e t   c o n n e c t o r s   o r  

r i g i d   c o n n e c t o r s .   Such  c o n n e c t i o n s   are  o f t e n   made  by  means  o f  

me ta l   clamps  which  are  wrapped  r i g i d l y   about   the  end  of  the  h o s e  

over   t h a t   p o r t i o n  i n t o   which  is  i n s e r t e d   the  r i g i d   e l emen t   t o  

which  the  hose  is   to  be  c o n n e c t e d .  

Because   of  the   c o m p r e s s i b i l i t y   of  the  hose  w a l l ,   the  more  

the  clamp  is  t i g h t e n e d   the  b e t t e r   the  c o n n e c t i o n   be tween   t h e  

hose  and  the  r i g i d   e l e m e n t   to  which  i t   is  to  be  c o n n e c t e d .  

The  f o r m a t i o n   of  such  a  clamp  is  however  l a b o r i o u s ,   a n d  

on ly   r a r e l y   is  a  s a t i s f a c t o r y   g r ip   on  the  f l e x i b l e   hose  a t t a i n e d .  

This   is  b e c a u s e   the   clamp  is  o f t e n   t i g h t e n e d   u s i n g   m a k e s h i f t  

means,   p i n c e r s   or  p l i e r s   of  c o n v e n t i o n a l   t y p e ,   and  o f t e n   t h e  

wire   ends  are  bent   back  and  t w i s t e d   t o g e t h e r   wi th   the  ba re   h a n d s ,  

wi th   the  f r e q u e n t   r i s k   of  i n j u r y ,   but  w i t h o u t   o b t a i n i n g   s a t i s f a c t o r y  

r e s u l t s .  

If  such  c o n n e c t i o n s   have  to  be  made  r e g u l a r l y   d u r i n g   i n d u s t r i a l  

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

and  the  r e s u l t   so  v a r i e s   from  p iece   to  p i e c e   t h a t   no  r e l i a b i l i t y  

can  be  a s s u r e d .  

The  o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   a  g r i p p e r   ab le   t o  

form  such  clamps  by  means  of  a  s i n g l e   o p e r a t i o n ,   to  e n s u r e   t h a t  

the  hose  is  p r o p e r l y   t i g h t e n e d   on  i t s   r i g i d   c o n n e c t i o n   e l e m e n t  

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



c o m p r e s s i b i l i t y   of  the  hose  and  i t s   d i a m e t e r .   In  a d d i t i o n ,  

a  clamp  can  be  made  by  t h i s   g r i p p e r   in  a  t ime  much  s h o r t e r  

than  t h a t   used  at  p r e s e n t   and  with  d e c i d e d l y   b e t t e r   r e s u l t s  

from  the  p o i n t   of  view  of  c l a m p i n g   r i g i d i t y ,   a p p e a r a n c e   o f  

the  f i n i s h e d   clamp,  and  i t s   c o s t .  

These  and  f u r t h e r   o b j e c t s   which  w i l l   be  more  a p p a r e n t  

h e r e i n a f t e r   are  a t t a i n e d   a c c o r d i n g   to  the  i n v e n t i o n   by  a  g r i p p e r  

for  f o rming   clamps  for   c o n n e c t i n g   f l e x i b l e   hose s   to  p i p e s ,  

c h a r a c t e r i s e d   by  c o m p r i s i n g   two  arms  or  h a n d l e s   h i n g e d   t o g e t h e r  

in  o rde r   to  r o t a t e   in  p a r a l l e l   p l a n e s ,   one  arm  b e i n g   p r o v i d e d .  

at  i t s   end  o p p o s i t e   the   h i n g i n g   p ivo t   wi th   two  t e e t h   o r t h o g o n a l  

to  the   p l ane   of  r o t a t i o n   of  the   arms  and  s e p a r a t e d   by  a  s l o t ,  

the  o t h e r   arm  b e i n g   p r o v i d e d   at  i t s   end  o p p o s i t e   the  h i n g i n g  

p i v o t   wi th   an  a r c u a t e   h o o k - s h a p e d   t o o t h   which  i s   a l so   o r t h o g o n a l  

to  the  p l ane   of  r o t a t i o n   of  the  arms  and  e x t e n d s   on  the  same 

s ide   as  the  f i r s t   two  t e e t h ;   on  the  arm  p r o v i d e d   wi th   the  two 

t e e t h   t h e r e   b e i n g   h inged   a  l e v e r   which  can  be  r o t a t e d   m a n u a l l y  

a g a i n s t   e l a s t i c   means  and  i s   p r o v i d e d   wi th   a  t o o t h   which  i s  

s u b s t a n t i a l l y   p a r a l l e l   to  the   two  f i r s t   t e e t h   and  i s   mobi le   b y  

manual  a c t i o n   be tween   a  p o s i t i o n   of  a p p r o a c h   to  s a i d   two  f i r s t  

t e e t h   and  a  p o s i t i o n   of  w i t h d r a w a l   t h e r e f r o m ;   the  hook  t o o t h  

b e i n g   a r r a n g e d   to  hook  the  loop   of  an  i r o n   wire   wound  about   a  

hose ,   and  the  s l o t   
be tween   

the   two  f i r s t   t e e t h   b e i n g   a r r a n g e d   t o  

r e c e i v e   the  f r e e   ends  of  s a i d   i ron   w i re ,   which  can  be  clamped  t o  

the  g r i p p e r   by  t i g h t e n i n g   the  l e v e r   t o o t h   a g a i n s t   the   a d j a c e n t  .  

t o o t h   wi th   the  wire   ends  t h e r e b e t w e e n .  

A  p r e f e r r e d   embodiment   of  the  g r i p p e r   a c c o r d i n g   to  t h e  

i n v e n t i o n   is  d e s c r i b e d   h e r e i n a f t e r   wi th   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 s ,   in  w h i c h :  

F i g u r e   1  is  a  f r o n t a l   view  of  the  g r i p p e r ;  

F i g u r e   2  is  a  p e r s p e c t i v e   view  of  the  end  of  a  hose  on 

which  a  clamp  is  to  be  f i t t e d ;  

F i g u r e s   3  and  4  are  two  s u c c e s s i v e   p o s i t i o n s   in  t h e  

a p p l i c a t i o n   of  the  clamp  u s ing   the  g r i p p e r   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 u r e   5  shows  the  p o s i t i o n   of  the   clamp  at  the  moment 

when  the  g r i p p e r   is  removed  t h e r e f r o m ;  

F i g u r e   6  is  a  view  of  the  f i n i s h e d   c l a m p .  

The  g r i p p e r   a c c o r d i n g   to  the  i n v e n t i o n   c o n s i s t s   of  two  

s u b s t a n t i a l l y   c i r c u m f e r e n t i a l   p l a t e s   10  and  11  each  p r o v i d e d  

wi th   an  arm  12  a c t i n g   as  a  h a n d l e .   The  p l a t e s   10  and  11  a r e  

h inged   t o g e t h e r   at  1 3 .  

Two  s i d e - b y - s i d e   o r t h o g o n a l   ben t   p o r t i o n s   l4  and  15  a r e  

p r o v i d e d   on  the  p l a t e   10  to  form  two  t e e t h ,   be tween   which  t h e r e  

is  a  s l o t   l 6 .  

On  the  p l a t e   11  t h e r e   is  formed  only   one  o r t h o g o n a l   b e n t  

p o r t i o n   17,  of  s u b s t a n t i a l l y   t r i a n g u l a r   shape  and  t e r m i n a t i n g  

at  i t s   end  wi th   a  s l i g h t l y   a r c u a t e   p o i n t   18  which  is  b e n t  

ou twa rds   to  form  a  type  of  h o o k .  

On  the  p l a t e   10  t h e r e   is  a l so   h inged   at  19  a  l e v e r   20 

t e r m i n a t i n g   at  one  end  
a,n  

a  bent   edge  21  to  form  a  t o o t h ,   w h i c h  

c o n s t i t u t e s   a  c o n t i n u i t y  w i t h   the  two  a d j a c e n t   t e e t h   14  and  1 5  

of  the  p l a t e   1 0 .  

The  o t h e r   end  22  of  the  l e v e r   20  a b u t s   a g a i n s t   the  end  of  a 

t h r e a d e d   pin  23  screwed  in to   a  s l e e v e   24  which  is  a l so   t h r e a d e d  

and  is  r i g i d   wi th   the  arm  12  of  the  d i sc   10.  That  end  of  t h e  



pin  23  d i s t a n t   from  the  end  a g a i n s t   which  the  l e v e r   20  a b u t s  

is   p r o v i d e d   wi th   a  wing  nut  25  to  e n a b l e   i t   to  be  sc rewed   i n  

and  out  m a n u a l l y .   F i n a l l y ,   a  s p r i n g   26  is   s t r e t c h e d   b e t w e e n  

the   end  22  of  the   l e v e r   20  and  the  arm  12  of  the  d i sc   10  t o  

e n s u r e   t h a t   the   end  22  a b u t s   a g a i n s t   the  pin  23  c o n t i n u o u s l y .  

Having  examined  the  s t r u c t u r e   of  the   g r i p p e r   ( F i g u r e   1 ) ,  

i t s   use  w i l l   now  be  d e s c r i b e d   with  r e f e r e n c e   to  F i g u r e s   2  to  6 .  

C o n s i d e r   any  pipe  a s semb ly   in  which  a  r i g i d   union  28  is  t o  

be  c o n n e c t e d   to  one  end  of  a  f l e x i b l e   hose  27.  The  u n i o n  

c o m p r i s e s   a  t u b u l a r   p o r t i o n   29  which  is   i n s e r t e d   wi th   l i t t l e  

s l a c k   i n t o   the  end  of  the  hose  27  in  known  manner.   A  p i e c e   o f  

i ron   wire   30  is  then  t aken   and  is  wrapped ,   as  shown  in  F i g u r e   2 ,  

about   the  end  of  the  hose  27  which  i n t e r n a l l y   c a r r i e s   the  t u b u l a r  

p o r t i o n   29  of  the  union  2 8 .  

As  can  be  seen  in  F i g u r e   3,  h o l d i n g   the  g r i p p e r   arms  12  o p e n  

so  t h a t   the   d i s t a n c e   a  be tween   the  s l o t   16  and  hook  18  i s   a 

minimum,  the  two  ends  of  the  wire   30  a re   p a s s e d   over  the   t o o t h  

15,  t h r o u g h   the  s l o t   1 6 ,  u n d e r   the  t o o t h   17  and  t h r o u g h   the  s p a c e  

be tween  the  t o o t h   17  and  t o o t h   21  of  the   l e v e r   20.  At  the  s ame  

t ime ,   the  loop   31  of  the  wire   30  is   hooked  on  to  the   hook  18  o f  

the  p l a t e   1 1 .  

In  o r d e r   to  s e c u r e l y   clamp  the  wire   to  the  g r i p p e r ,   the  w i n g  

nut   25  ( F i g u r e   1)  i s   r o t a t e d   in  the  c l o c k w i s e   d i r e c t i o n   shown  b y  

the  arrow  A,  thus   making  the  pin  23  p r e s s   a g a i n s t   the  end  22  o f  

the  l e v e r   20.  I t s   t o o t h   21  thus   a p p r o a c h e s   the  a d j a c e n t   t o o t h  

14  in  the  d i r e c t i o n   of  the  arrow  B  a g a i n s t   the  a c t i o n   of  the  s p r i n g  

23,  u n t i l   they   clamp  the  wire  30  be tween   them  as  shown  in  F i g u r e   4 .  



At  t h i s   p o i n t ,   by  p u l l i n g   the  two  h a n d l e s   12  t o g e t h e r   w i t h  

the  hand  so  t h a t   they  l i e   one  over  the  o t h e r ,   the  two  p l a t e s  

10  and  11  r o t a t e   r e l a t i v e   to  each  o t h e r   so  t ha t   the  d i s t a n c e  

be tween   the   s l o t   16  and  hook  18  g r a d u a l l y   i n c r e a s e s   u n t i l   i t  

e q u a l s   the  maximum  d i s t a n c e   which  c o r r e s p o n d s   a p p r o x i m a t e l y  

to  the  d i s t a n c e   b  of  F i g u r e   4.  Because   of  the  f a c t   t h a t   t h e  

f r e e   ends  of  the  wire   30  held  be tween   the   t e e t h   14  and  15  c a n n o t  

s l i d e ,   the  p o r t i o n   wound  about   the  hose  27  g r a d u a l l y   b e c o m e s  

r e d u c e d   in  d i a m e t e r   u n t i l   i t   is  t i g h t l y   clamped  about   the  h o s e  

27  as  shown  in  F i g u r e   5.  This   is  done  not  only  by  c l o s i n g   t h e  

arms  12  but  a l so   by  s l i g h t l y   r o t a t i n g   the  g r i p p e r   about   the  h o s e  

27  in  o r d e r   to  p r e v e n t   any  a c c i d e n t a l   w i t h d r a w i n g   of  the  wire   30  

from  the  loop   31  when  the  g r i p p e r   is   unhooked .   Unhooking  i s  

done  s imply   by  u n s c r e w i n g   the   pin  2 3 , .  t h u s   w i t h d r a w i n g   the  t o o t h  

21  from  the  t o o t h   14  and  r e l e a s i n g   the   ends  of  the  wire   3 0 .  

It   is  now  only  n e c e s s a r y   to  bend  back  the  ends  30  on  to  the  l o o p  

31  in  the   d i r e c t i o n   of  the  arrow  C  of  F i g u r e   5,  and  f i n a l l y   c u t  

the  ends  to  s i z e   as  shown  in  F i g u r e   6,  then  hammering  them  on  t o  

the  hose  27,  thus   c o m p l e t i n g   the  o p e r a t i o n .   In  o rde r   to  c u t  

the  ends,   each  of  the  two  p l a t e s   10  and  11  can  be  p r o v i d e d   w i t h  

a  s l o t   33  i n t o   which  the  ends  are   i n s e r t e d   at  the  p o i n t   to  be  c u t .  

Thus,   on  r o t a t i n g   the  two  p l a t e s   10  and  11  r e l a t i v e   to  each  o t h e r ,  

the  s l o t s   move  away  from  each  o t h e r   a n g u l a r l y   to  act   as  a  c u t t e r ,  

so  b r e a k i n g   the  e n d s .  

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

r e d u c e d   to  i t s   e s s e n t i a l s   for  the  p u r p o s e s   of  d e s c r i p t i o n ,   but  i t  

is  c l e a r   t h a t   i t   can  be  made  of  more  a e s t h e t i c   a p p e a r a n c e ,   and  

the  h a n d l e s   12  w i l l   be  c o v e r e d ,   in  o r d e r   to  hide  the  v a r i o u s  



components   used  for   r o t a t i n g   the  l e v e r   2 0 .  

These  and  a l l   o t h e r   shape  and  s t r u c t u r a l   m o d i f i c a t i o n s   l i e  

w i t h i n   the  scope  of  the  i n v e n t i o n   as  p r o t e c t e d   by  the  f o l l o w i n g  

c l a i m s .  



1.  A  g r i p p e r   for   f o rming   clamps  for   c o n n e c t i n g   f l e x i b l e  

hoses   to  p i p e s ,   c h a r a c t e r i s e d   by  c o m p r i s i n g   two  arms  o r  

h a n d l e s   h inged   t o g e t h e r   in  o rder   to  r o t a t e   in  p a r a l l e l  

p l a n e s ,   one  arm  b e i n g   p r o v i d e d   at  i t s   end  o p p o s i t e   t h e  

h i n g i n g   p i v o t   with  two  t e e t h   o r t h o g o n a l   to  the  p l ane   o f  

r o t a t i o n   of  the  arms  and  s e p a r a t e d   by  a  s l o t ,   the  o t h e r   a r m  

be ing   p r o v i d e d   at  i t s   end  o p p o s i t e   the   h i n g i n g   p i v o t   wi th   an  

a r c u a t e   h o o k - s h a p e d   t o o t h   which  is  a l s o   o r t h o g o n a l   to  t h e  

p lane   of  r o t a t i o n   of  the  arms  and  e x t e n d s   on  the  same  s i d e  

as  the  f i r s t   two  t e e t h ;   on  the  arm  p r o v i d e d   wi th   the  two 

t e e t h   t h e r e   b e i n g   h inged   a  l e v e r   which  can  be  r o t a t e d   m a n u a l l y  

a g a i n s t   e l a s t i c   means  and  is  p r o v i d e d   wi th   a  t o o t h   which  i s  

s u b s t a n t i a l l y   p a r a l l e l   to  the  two  f i r s t   t e e t h   and  is   m o b i l e  

by  manual  a c t i o n   be tween   a  p o s i t i o n   of  a p p r o a c h   to  s a i d   two  

f i r s t   t e e t h   and  a  p o s i t i o n   of  w i t h d r a w a l   t h e r e f r o m ;   the  h o o k  

t o o t h   b e i n g   a r r a n g e d   to  hook  the  loop   of  an  i ron   wire   wound  

about   a  hose ,   and  the  s l o t   be tween  the  two  f i r s t   t e e t h   b e i n g  

a r r a n g e d   to  r e c e i v e   the  f r e e  e n d s   of  s a id   i r on   w i r e ,   w h i c h  

can  be  c lamped  to  t he   g r i p p e r   by  t i g h t e n i n g   the  l e v e r   t o o t h  

a g a i n s t   the   a d j a c e n t   t o o t h   with  the  wire  ends  t h e r e b e t w e e n .  

2.  A  g r i p p e r   as  c l a imed   
in  c la im  1,  c h a r a c t e r i s e d   in  t h a t   i n  

the  zone  in  which  they   are  h inged  t o g e t h e r   the  arms  are  o f  

d isc   c o n f i g u r a t i o n ,   and  the  t e e t h   a re   p r o v i d e d   on  the  p e r i p h e r y  

of  each  d i s c .  

3.  A  g r i p p e r   as  c l a imed   in  c la im  1,  c h a r a c t e r i s e d   in  t h a t  



t h a t   end  of  the  l e v e r   d i s t a n t   from  the  end  p r o v i d e d   w i t h  

the   t o o t h   a b u t s   a g a i n s t   a  t h r e a d e d   pin  which  is  s c r e w e d   i n t o  

a  s l e e v e   on  the  arm  which  c a r r i e s   the  l e v e r ,   and  i s   p r o v i d e d  

at  i t s   o p p o s i t e   end  w i th   a  g r i p   which  can  be  r o t a t e d ,   t h u s  

r o t a t i n g   the  l e v e r   a g a i n s t   s a id   e l a s t i c   m e a n s .  

4.  A  g r i p p e r   as  c l a imed   in  c l a im   3,  c h a r a c t e r i s e d   in  t h a t  

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

l e v e r   and  the  arm  on  which  i t   is  h i n g e d ,   in  such  a  p o s i t i o n  

as  to  keep  the  l e v e r   a lways   a b u t t i n g   a g a i n s t   the  p i n .  

5.  A  g r i p p e r   as  c l a imed   in  c l a i m   2,  c h a r a c t e r i s e d   in  t h a t  

each  of  the  two  d i s c s   is  p r o v i d e d   w i th   a  r a d i a l   s l o t   t h r o u g h  

which  the  ends  of  the  wire   can  be  i n s e r t e d   and  a re   then   b r o k e n  

o f f   by  r o t a t i n g   the  d i s c s   in  o p p o s i t e   d i r e c t i o n s ,   so  t h a t   t h e  

s l o t s   w i t h d r a w   from  each  o t h e r .  

6.  A  g r i p p e r   as  c l a imed   in  the  p r e c e d i n g   c l a i m s ,   as  h e r e t o f o r e  

d e s c r i b e d   and  i l l u s t r a t e d   wi th   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 s .  
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