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@  Rapid  advancing  and  retracting  mechanism  for  clamping  device. 

Advancing  and  retracting  mechanism  for  clamping 
means  comprising  a  pair  of  split  nuts  (3,  3')  resiliently 
retained  in  place  inside  a  hollow  cylindrical  body  (1)  by 
spring  means,  which  mechanism  can  either  slidably  hold  a 
screw  spindle  (2)  to  rapidly  push  it  to  working  position  or 
retract  it  to  dismount  the  workpiece  when  the  threads  (31, 
31')  of  split  nuts  (3,  3')  are  not  in  mesh  with  the  screw  spindle 
(2)  or  offer  a  snug.  Complete  engagement  between  the  split 
nuts  (3,3')  and  screw  spindle  (2)  in  which  the  load  is  equally 
distributed,  thereby  largely  reducing  the  wear  thereof,  and 
allowing  the  device  to  be  fabricated  in  relatively  small  size. 



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

mechanism  for  a d v a n c i n g   or  r e t r a c t i n g   the  screw  s p i n d l e   o f  

c lamping   means,  for   example  c lamps,   v i s e s ,   and  s u c h - l i k e .  

Yet  known  c lamping   d e v i c e s   f a l l   in to   two  c a t e g o r i e s  :  

manual  type ,   and  h y d r a u l i c   t y p e .   D e s p i t e   i t s   r e l a t i v e l y   h i g h  
cos t   of  p r o d u c t i o n ,   the  a p p l i c a t i o n   of  the  former  is  much 

l i m i t e d   due  to  the  s t r u c t u r e   t h e r e o f ,   and  a d a p t e d   only  to  

s p e c i a l   C-c lamps .   Moreover ,   such  dev ice   e n t a i l s   a  p r e p a r a t o r y  

s tep   to  set   the  screw  in  o p e r a t i n g   p o s i t i o n   and  is  t h e r e f o r c  

i n c o n v e n i e n t .   For  t h i s   r e a s o n ,   i t   is  not  p r e f e r a b l y   a c c e p t e d  

by  the  p u b l i c .   While  the  cos t   of  p r o d u c t i o n   of  the  l a t t e r   i s  

a l so   h igh ,   i t   is  not  a d a p t e d   to  o r d i n a r y   use.   P r o v i d e d   with  a 

h y d r a u l i c   chamber,   the  l a y o u t   of  such  dev i ce   is  i n c o n v e n i e n t l y  

bu lky ,   thus  l i m i t i n g   i t s   a p p l i c a t i o n   to  some  s p e c i a l i z e d   w o r k s .  

A  yet   known  means  to  o b t a i n   the  r a p i d   advance  o r  
r e t r a c t i o n   of  c lamping   means  to  f a s t e n   or  r e l e a s e   the  w o r k -  

p i ece   is  a c c o m p l i s h e d   by  an  e c c e n t r i c   nut  p r o v i d e d   with  t h r e a d  

means  on  ha l f   of  i t s   i n t e r n a l   s u r f a c e ,   which  nu t ,   n o r m a l l y  
does  not  in  engagement   with  the  screw  s p i n d l e ,   yet   when  t u r n e d  

i n s i d e   a  ho l low  c y l i n d r i c a l   body  in  the  f rame,   w i l l   p roduce   a  

r a d i a l   d i s p l a c e m e n t   such  t h a t   i t s   h a l f - t h r e a d s   engage  with  t h e  

screw  s p i n d l e   p e n e t r a t i n g   t h r o u g h   i t .   R a p i d l y   as  i t   can  f a s t e n  

or  r e l e a s e   the  w o r k p i e c e ,   such  d e v i c e   s u f f e r s   s e v e r a l   d i s a d -  

v a n t a g e s   as  f o l l o w s  :  

1.  Since  only  ha l f   of  the  i nne r   wall   i s  p r o v i d e d   w i t h  

t h r e a d ,   the  load  is  mos t l y   e x e r t e d   on  the  t h r e a d e d   p o r t i o n   i n  

o p e r a t i o n ,   t h e r e f o r e   l a r g e l y   i n c r e a s i n g   the  wear  of  the  t h r e a d  

and  screw  s p i n d l e .   H o r e o v e r ,   such  dev i ce   cannot   c o n v e r t   t h e  

t o r s i o n   of  the  o p e r a t o r   c o m p l e t e l y   and  e f f i c i e n t l y   in to   t h e  

p r e s s u r e   a g a i n s t   the  w o r k p i e c e ,   p a r t i c u l a r l y   when  the  load  i s  

h e a v y .  

2.  The  p r o v i s i o n   of  a  c y l i n d r i c a l   body  and  the  e c c e n -  
t r i c   nut  r e n d e r s   the  i n c o n v e n i e n t l y   l a r g e   s i ze   of  the  r e s u l t i n g  



a s s e m b l y ,   which  l a r g e l y   l i m i t s   the  use  of  such  d e v i c e .   A l s o ,  

the  nut  must  p r o v i d e   enough  number  of  t h r e a d s   to  c o n v e r t   t h e  

a n g u l a r   t o r q u e   i n t o   a x i a l   t h r u s t ,   thus   the  r e q u i r e d   l e n g t h   i s  

a l so   i n a p p r o p r i a t e l y   l o n g .  
3.  In  o p e r a t i o n ,   only  th ree   e f f o r t   p o i n t s   are  b e a r i n g  

the  p r o p u l s i o n   of  the  screw  s p i n d l e ,   thus  c a u s i n g   the  wear  o f  

the  e n t r a n c e   and  the  ex i t   of  the   c y l i n d r i c a l   body,  and  e n l a r g -  

ing  the  s i ze   of  the  open ing   t h e r e o f   a f t e r   long  use,   so  t h a t  

the  screw  s p i n d l e   is  l i a b l e   to  s l a c k e n   d u r i n g   o p e r a t i o n   a n d  

f a i l s   to  hold  the  w o r k p i e c e   snug ly   and  s e c u r e l y   in  p l a c e .  

A c c o r d i n g l y ,   i t   is  the  c h i e f   o b j e c t   of  t h i s   i n v e n t i o n  

to  p r o v i d e   a  r a p i d   a d v a n c i n g   and  r e t r a c t i n g   mechanism  to  s u p e r -  
cede  the  yet   known  means,  t h e r e b y   c u r i n g   the  d e f i c i e n c i e s   o f  

the  l a t t e r .  

This  i n v e n t i o n   conce rns   an  improved  r a p i d   m e c h a n i s m  

f o r  a d v a n c i n g   and  r e t r a c t i n g   the  screw  s p i n d l e   by  means  of  a  

p a i r   of  s p l i t   nuts   which  c o n s t r i c t   to  k n u c k l e   the  screw  s p i n d l e  

when  the  l a t t e r   is  t u r n e d   in  obve r se   d i r e c t i o n   ( i . e .   t h e  

d i r e c t i o n   which  r e s u l t s   in  advance)   and  expand  to  r e l e a s e   t h e  

screw  s p i n d l e   when  the  l a t t e r   is  t u r n e d   in  r e v e r s e   d i r e c t i o n  

( i . e .   the  d i r e c t i o n   which  r e s u l t s   in  r e t r a c t ) .   Un l ike   t h e  

a f o r e m e n t i o n e d   p r i o r   a r t ,   the  load  is  e q u a l l y   d i s t r i b u t e d   t o  

the  two  s p l i t   nu ts   as  well  as  the  p e r i p h e r y   of  the  s c r e w  

s p i n d l e ,   thus  l a r g e l y   r e d u c i n g   t h e  w e a r   t h e r e o f .  

A d d i t i o n a l   o b j e c t s   of  my  i n v e n t i o n   w i l l   be  b r o u g h t  

out  in  the  f o l l o w i n g   d e s c r i p t i o n   of  a  p r e f e r r e d   embodiment  o f  

the  same  t a k e n   in  c o n j u n c t i o n   wi th   the  accompany ing   d r a w i n g s ,  
in  w h i c h  :  

F i g u r e   1A  is  a  p a r t i a l   s e c t i o n a l   view  of  t h i s   i n v e n t -  

ion  in  r e l e a s e d   c o n d i t i o n  ;  

F i g u r e   1B  is  a  p a r t i a l   s e c t i o n a l   view  as  A,  i n  

engaged  c o n d i t i o n  ;  

F i g u r e   2  is  a  g r a p h i c a l   r e p r e s e n t a t i o n   of  one  of  t h e  

two  same  s p r i n g s   used  in  t h i s   i n v e n t i o n ,   r e s p e c t i v e l y   s h o w i n g  
the  p l a n e   view,  and  edge  view  of  the  s p r i n g  i n   s t r a i g h t e n e d  



and  bent  s t a t e s  ;  

F i g u r e   3A  and  F i g u r e   3B  are  r e s p e c t i v e l y   the  t r a n s -  

v e r s e   s e c t i o n a l   views  showing  the  screw  s p i n d l e   and  the  s p l i t  

nuts   in  d i s e n g a g e d   and  engaged  s t a t e  ;  

F i g u r e   4  is  an  embodiment  of  t h i s   i n v e n t i o n .  

R e f e r r i n g   now  to  F i g u r e s   1A  and  1B,  t h i s   i n v e n t i o n  

c o m p r i s e s   s u b s t a n t i a l l y   a  ho l low   c y l i n d r i c a l   body  1  for   r e c e i v -  

ing  a  p a i r   of  s p l i t   nu ts   3 ,  3 ' ,   r e s i l i e n t l y   r e t a i n e d   in  p l a c e  

by  a  p a i r   of  s p r i n g s   4 ,  4 ' .   The  i nne r   wall   c y l i n d r i c a l   body  1 

is  p r o v i d e d   with  two  o p p o s i t e   pins  11  which  form  an  i n t e g r a l  

p a r t   of  c y l i n d r i c a l   body  1.  R e f e r r i n g   to  F i g u r e s   3A  and  3B, 

the  b roken   l i n e s   wi th   r e f e r e n c e   numera l s   31  and  31'  d e s i g n a t e  
the  female   t h r e a d   of  the  s p l i t   nuts   3,  3 ' .   The  a r row X  i n  

F i g u r e s   1A  and  1B  i n d i c a t e s   the  d i r e c t i o n   of  the  advance  o f  

the  screw  s p i n d l e   2.  In  F i g u r e   3A,  the  t h r e a d s   31  and  31'  o f  

nuts   3,  3'  are  not  in  mesh  with  the  male  t h r e a d   21  of  s c r e w  

s p i n d l e   2,  thus  a l l o w i n g   the  screw  s p i n d l e   to  be  pushed  a x i a l l y  

to  the  working  p o s i t i o n   or  r e t r a c t e d   d i r e c t l y   w i t h o u t   t u r n i n g .  

Under  such  c o n d i t i o n s ,   the  two  s p l i t   nuts   3,  3'  are  s p a c e d  

a p a r t   by  a  gap.  However,  in  order   to  r e t a i n   the  two  s p l i t   n u t s  

3,  3'  in  p o s i t i o n ,   they  are  i n t e r c o n n e c t e d   by  two  l i k e   s p r i n g s  

4,  4'  which  are  c o n n e c t e d   in  a  h e a d - t o - t a i l   manner  to  d e f i n e   a  

loop  wrapp ing   around  the  n u t s .   The  ou te r   s u r f a c e   of  each  o f  

s p l i t   nuts   3,  3'  is  p r o v i d e d   with  a  groove  33,  33'  to  r e c e i v e  

the  heads  4 3 ,  4 3 '   of  s p r i n g s   4,  4 t .   Each  of  the  t a i l s   42,  4 2 '  

of  s p r i n g s   4 ,  4 '   is  s t r u c t u r e d   to  engage  with  the  heads  4 3 ' ,  

43  of  a n o t h e r   s p r i n g .   In  F i g u r e   2,  t h e r e   is  shown  a  p lane   v i e w  

of  one  of  the  a f o r m e n t i o n e d   s p r i n g s ,   which  is  formed  i n t e -  

g r a l l y   by  a  h i g h l y   t ough ,   f l e x i b l e   and  m a c h i n e a b l e   s t e e l   p l a t e  
with  two  s l o t s   i n c l u d i n g   a  c lose   s l o t   44  and  an  open  s l o t  

(not  n u m e r a l l e d )   e x t e n d i n g   a long  the  l e n g t h   of  the  s p r i n g   t o  

a l low  a  pin  to  pass  t h r o u g h .   A  s top  p i ece   41  d i v i d e s   the  s l o t  

in to   two.  Both  s i d e s   of  ends  of  the  heads  43,  431  are  f l a n g e d ,  
to  d e f i n e   an  i n s e r t e r   431  to  i n s e r t   in to   groove  33  and  to  a b u t  

the  t a i l   42  of  a n o t h e r   s p r i n g ,   whereas   only  one  s ide   of  t h e  



end  of  the  t a i l   42  is  f l a n g e d .   E m p i r i c a l l y ,   a  t a p e r i n g   34,  3 4 '  

of  the  t h i c k n e s s   of  the  nut  wall   at  the  two  margins   is  f o u n d  

to  give  b e t t e r   r e s u l t s .  

As  shown  in  F i g u r e s   3A  and  3B,  when  the  screw  s p i n d l e  
2  is  t u r n e d   in  obve r se   d i r e c t i o n ,   the  s p l i t   nuts   3,  3'  t o g e t h e r  
with  s p r i n g s   4,  4'  are  a l so   t u r n e d   in  t h i s   d i r e c t i o n   u n t i l   t h e  

s top   p i e c e s   41  ,  41 '   t ouch   p ins   11  and  e f f e c t   so  t h a t   the  s p l i t  
nuts   3,  31  and  the  s p r i n g s   4,  4'  can  no  more  be  t u r n e d .   Now 

the  gaps  be tween   the  two  s p l i t   nuts   3,  3'  d i m i n i s h .   And  a  

r e s u l t i n g   nut  f u l l y   in  mesh  with  screw  s p i n d l e   2  is  f o r m e d .  

Inasmuch  as  the  nut  can  no  more  be  t u r n e d ,   the  screw  s p i n d l e  

2  can  now  be  t u r n e d   in  obve r se   d i r e c t i o n   r e l a t i v e   to  the  n u t  

to  p roduce   an  a x i a l   t h r u s t .  

To  b r i n g   the  s t a t e   in  F i g u r e   3B  back  to  t h a t   of  F i g u r e  

3A,  one  only  needs  to  make  about   h a l f   a  t u r n   of  the  s c r e w  

s p i n d l e   2  in  r e v e r s e   d i r e c t i o n .   The  o p e r a t i o n   of  t h i s   i n v e n t i o n  

is  s i m i l a r   to  the  p r i o r   a r t ,   but  the  r e s u l t   is  much  b e t t e r .  

F i g u r e   4  is  an  embodiment  of  t h i s   i n v e n t i o n .   In  o p e r a t i o n ,   one 

only  needs  to  push  the  screw  s p i n d l e   2  f o r w a r d   to  touch   t h e  

w o r k p i e c e ,   and  t hen   f a s t e n   i t   wi th   a  few  obve r se   t u r n s .   L i k e -  

wise ,   whi le   d i s m o u n t i n g   the  w o r k p i e c e ,   one  only  needs  to  make 

a  t u r n   in  r e v e r s e   d i r e c t i o n ,   then  p u l l   the  screw  s p i n d l e   2 

b a c k .  

It   w i l l   be  a p p a r e n t   from  the  f o r e g o i n g   d e s c r i p t i o n   o f  

my  i n v e n t i o n ,   t h a t   the  same  is  s u b j e c t   to  a l t e r a t i o n   a n d  

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

i n v o l v e d ,   and  I  a c c o r d i n g l y   do  not  d e s i r e   to  be  l i m i t e d   to  t h e  

s p e c i f i c   d e t a i l s   i l l u s t r a t e d   and  d e s c r i b e d   excep t   as  may  be  

n e c e s s i t a t e d   by  the  appended   c l a i m s .  



1 .  A  r a p i d   a d v a n c i n g   or  r e t r a c t i n g   mechanism  f o r  

c l amping   means  hav ing   a  screw  s p i n d l e   or  the  l i k e ,   c o m p r i s i n g  :  

a  screw  s p i n d l e   ( 2 )  ;  

a  p a i r   of  s p l i t   nuts   (3,  3 ' )   p r o v i d e d   with  f e m a l e  

t h r e a d s   ( 31  ,   31 ' )   t h a t   can  mesh  with  the  male  t h r e a d s   ( 21 )  

of  s a id   screw  s p i n d l e   ( 2 )  ;  

a  ho l low  c y l i n d r i c a l   body  (1)  to  r e c e i v e   sa id   s p l i t  
nuts   (3,  3 ' )   t h e r e i n  ;  

s p r i n g   means  to  r e s i l i e n t l y   r e t a i n   sa id   s p l i t   n u t s  

(3,  3 ' )   in  p o s i t i o n   in  sa id   c y l i n d r i c a l   body  ( 1 )  ;  

sa id   c y l i n d r i c a l   body  (1)  be ing   s e c u r e d   to  s a id   n u t s  

(3,  3 ' )   so  t h a t   they   can  c o r o t a t e  ;  
sa id   c y l i n d r i c a l   body  (1)  be ing   i n t e r n a l l y   s t r u c t u r e d  

so  t h a t   when  sa id   screw  s p i n d l e   (2)  is  t u r n e d   in  o b v e r s e  

d i r e c t i o n ,   i . e .   the  t u r n i n g   d i r e c t i o n   to  advance  the  s c r e w  

s p i n d l e   (2) ,   s a id   s p l i t   nuts   (3,  3 ' )   and  s p r i n g   means  can  b e  

d r i v e n   to  c o r o t a t e   t h e r e w i t h   and  the  t h r e a d s   (31,  31 ' )   of  s a i d  

nuts   beg in   to  mesh  with  sa id   screw  s p i n d l e   (2)  and  when  t h e  

t h r e a d s   (31,  31 ' )   of  sa id   s p l i t   nuts   (3,  3 ' )   are  c o m p l e t e l y   i n  

mesh  with  sa id   screw  s p i n d l e   (2) ,   sa id   s p l i t   nuts   (3,  3 ' )   a n d  

sa id   s p r i n g   means  are  s t r u c t u r a l l y   no  l o n g e r   r o t a t a b l e   in  t h e  

obve r se   d i r e c t i o n ,   and  when  sa id   screw  s p i n d l e   (2)  is  t u r n e d  

in  r e v e r s e   d i r e c t i o n ,   i . e .   the  d i r e c t i o n   to  r e t r a c t   the  s c r e w  

s p i n d l e   (2) ,   sa id   s p l i t   nuts   (3,  3 ' )   and  s a id   s p r i n g   means  w i l l  

resume  t h e i r   o r i g i n a l   s t a t e   in  which  sa id   s p l i t   nuts   (3,  3 ' )  

are  not  in  mesh  with  sa id   screw  s p i n d l e   (2) ,   yet   s t i l l   k e e p  
in  c o n t a c t   t h e r e w i t h   so  t h a t   said  screw  s p i n d l e   (2)  is  s l i d a b l y  

held  t h e r e i n .  

2.  The  mechanism  a c c o r d i n g   to  c la im  1,  whe re in   s a i d  

s p l i t   nuts   ( 3 ,  3 ' )   are  s e p a r a t e d   a p a r t   by  two  gaps  when  n o t  

c o m p l e t e l y   in  mesh  with  sa id   screw  s p i n d l e   (2) ,   and  c o m b i n e  

to  form  an  e n t i r e   nut  w i t h o u t   gap  e x i s t i n g   t h e r e b e t w e e n   when 

c o m p l e t e l y   in  mesh  with  sa id   screw  s p i n d l e   ( 2 ) .  



3.  The  mechanism  a c c o r d i n g   to  c la im  1,  w h e r e i n   s a i d  

s p r i n g   means  c o m p r i s e s   two  s p r i n g s   (4,  4 ' )   i n t e r c o n n e c t e d   i n  

an  e n d - t o - e n d   manner  to  d e f i n e   a  loop  wrapp ing   around  s a i d  

s p l i t   nuts   (3,  3 ' ) .  

4.  The  mechanism  a c c o r d i n g   to  c la im  3,  whe re in   one  

end  of  each  of  the  two  s p r i n g s   (4,  4 ' )   is  p r o v i d e d   wi th   means  

to  be  s e c u r e d   to  the  ou t e r   s u r f a c e   of  one  of  sa id   two  s p l i t  

nu ts   (3,  3 ' ) .  

5.  The  mechanism  a c c o r d i n g   to  any  of  the  above  c l a i m s ,  

w h e r e i n   the  i nne r   wall   of  sa id   c y l i n d r i c a l   body  (1)  is  p r o -  
v ided   with  two  o p p o s i t e   p ins   (11)  s y m m e t r i c a l   to  the  c e n t r a l  

ax i s   t h e r e o f   which  are  s t r u c t u r e d   and  p o s i t i o n e d   so  t h a t   s a i d  

s p l i t   nuts   (3,  3 ' )   and  s p r i n g   means  are  p r e v e n t e d   from  f u r t h e r  

t u r n i n g   when  the  t h r e a d s   (31,  31 ' )   of  s a id   s p l i t   nuts   ( 3 ,  3 ' )  

are  c o m p l e t e l y   in  mesh  with  the  t h r e a d   (21)  of  s a id   s c r e w  

s p i n d l e   ( 2 ) .  

6.  The  mechanism  a c c o r d i n g   to  any  of  the  above  c l a i m s ,  

w h e r e i n   each  of  the  two  s p r i n g s   (4,  4 ' )   is  p r o v i d e d   w i t h  

e l o n g a t e   s l o t s   e x t e n d i n g   a long  the  l e n g t h   of  the  s p r i n g   (4,  4 ' )  

a long   the  path  t h a t   said  p ins   (11)  make  r e l a t i v e   mot ion   to  t h e  

s p r i n g s  ( 4 ,   4 ' )   when  each  s p r i n g   is  t u r n e d   in  s a id   c y l i n d r i c a l  

body  (1) ,   i n c l u d i n g   an  open  s l o t   and  a  c l o s e   s l o t   (44) ,   s e p a -  
r a t e d   by  a  s top  p i e c e   (41)  which  is  so  p o s i t i o n e d   t h a t   when 

the  t h r e a d s   (31,  31 ' )   of  s a id   s p l i t   nuts   (3,  3 ' )   are  c o m p l e t e l y  
in  mesh  wi th   sa id   screw  s p i n d l e   (2) ,   the  s p r i n g s   (4,  4 ' )   a r e  

s t o p p e d   by  sa id   p ins   (11)  wi th   t h e i r   s top   p i e c e   (41)  l y i n g  
in  the  p i n s '   pa th   of  r e l a t i v e   m o t i o n .  

7.  The  mechanism  a c c o r d i n g   to  any  of  the  above  c l a i m s ,  
where in   each  s p r i n g   (4,  4 ' )   is  formed  i n t e g r a l l y   by  a  p i e c e   o f  

h i g h l y   t ongh ,   r e s i l i e n t   m e t a l  
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