
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  (n)  Publication  number:  0  0 0 5   6 3 4  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

(g)  Application  number:  79300872.3  @  Int.  CI.2:  B  30  B  1 5 / 2 8  

(g)  Date  of  filing:  18.05.79 

(5o)  Priority:  22.05.78  US  908442 

(S3)  Date  of  publication  of  application: 
28.11.79  Bulletin  79/24 

@  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LU  NL  SE 

0   Applicant:  BROWN  BOGGS  FOUNDRY  &  MACHINE  CO 
LIMITED 
275  Sherman  Avenue  North 
Hamilton  Ontario  L8L7Y2(CA) 

(72)  Inventor:  Hollo,  Leslie  John 
138  Fallingbrook  Drive 
Ancaster  Ontario,  L9G  1E6(CA) 

(74)  Representative:  Harrison,  David  Christopher  et  al, 
MEWBURN  ELLIS  &  CO  70  &  72  Chancery  Lane 
London  WC2A1AD(GB) 

M  
(0  

ID 
O  
o  

(5)  Safety  devices  for  mechanically  operated  apparatus  such  as  punch  presses. 

@  a  safety  device  for  mechanically-operated  apparatus, 
such  as  a  flywheel-driven  punch  press,  consists  of  a 
hook-providing  coupling  member  (34,36)  for  mounting  on 
the  press  crank  shaft  (22),  and  a  cooperating  coupling  qg 
member  (38,40)  for  connection  to  the  apparatus  body  via  a 
power-absorbing  member  (52-60).  The  coupling  members 
(36,40)  rest  in  the  coupled  position  and  are  moved  momen-  i 
tarily  to  the  uncoupled  position  upon  initiation  of  an  «• 
operation  by  the  operator.  If  therefore  the  movable  member  X 
(20)  of  the  press  continues  to  move  after  the  normal  t}̂  
termination  of  the  cycle  the  coupled  members  (36,40) 
connect  the  movable  member  (20)  to  the  power-absorbing  ^ - J 3 ^  
member  (52-60)  so  that  the  movable  member  (20)  is  brought  Ô Vo*1 
to  a  stop  before  the  press  die  parts  can  close.  The  power- 
absorbing  member  (52-60)  preferably  is  a  hydraulic  piston 

•  (54)  and  cylinder  (52)  device  connected  between  one  cou- 
pling  member  and  the  press  body,  the  liquid  in  the  cylinder 
interior  becoming  pressurised  and  discharging  via  a  pre-set 
relief  valve  or  calibrated  orifice  (58,60)  when  the  device  is 
operative. 
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The  p r e s e n t   i n v e n t i o n   i s   c o n c e r n e d   w i t h  

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

the   k i n d   w h e r e   an  o p e r a t i n g   member   is   i n t e r m i t t e n t l y  

d r i v e n   to   p e r f o r m   a  work  o p e r a t i o n   by  a c t u a t i o n   o f  

a  c l u t c h   l i n k i n g   i t   to   a  d r i v e   m e a n s .   An  e x a m p l e   i s  

a  punch   p r e s s   w h i c h   h a s   as  i m m e d i a t e   d r i v e   means   a  

f l y w h e e l   a c t i n g   as  e n e r g y - s t o r a g e   m e a n s .  

T h e r e   h a v e   b e e n   n u m e r o u s   p r o p o s a l s   h i t h e r t o  

f o r   many  d i f f e r e n t   k i n d s   of  s a f e t y   d e v i c e s   f o r  

m a n u a l l y - o p e r a t e d   a p p a r a t u s   of  t he   k i n d   s p e c i f i e d ,  

such   as  p r e s s e s   and   g u i l l o t i n e s ,   a l l   w i t h   t he   p u r p o s e  

of  a t t e m p t i n g   t o   e n s u r e   t he   s a f e t y   of  t he   o p e r a t o r .  

For   e x a m p l e ,   i t   i s   common  to  p r o v i d e   two  s p a c e d  

p u s h b u t t o n s   t h a t   m u s t   o p e r a t e   s i m u l t a n e o u s l y   t o  

i n i t i a t e   o p e r a t i o n   of  t he   a p p a r a t u s ,   so  t h a t   t h e  

o p e r a t o r ' s   h a n d s m u s t   be  r e m o v e d   f rom  t h e   d a n g e r   a r e a  

f o r   t h i s   p u r p o s e .   O t h e r   p r o p o s a l s   i n v o l v e   the   use   o f  

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

the  d a n g e r   a r e a   w h i l e   t he   a p p a r a t u s   i s   in  o p e r a t i o n .  



S u c h   a p p a r a t u s   a l m o s t   i n v a r i a b l y   c o n s i s t s   o f  

a  m o v a b l e   member   d r i v e n   f rom  a  p o w e r - s t o r a g e   d r i v e  

m e a n s ,   s u c h   as   a  m o t o r - d r i v e n   f l y w h e e l ,   v i a   a  c l u t c h  

and   b r a k e   c o m b i n a t i o n   t h a t   i s   e f f e c t i v e   to   c l u t c h  

t o g e t h e r   t h e   d r i v e   means   and  t h e   m o v a b l e   member  f o r  

o p e r a t i o n   of   t h e   l a t t e r ,   and  t o   b r a k e   t h e   m o v e m e n t  

of  t h e   member   when  t h e   c l u t c h   i s   d i s e n g a g e d .   A 

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

c l u t c h   s h o u l d   f a i l   to   d i s e n g a g e   upon   t e r m i n a t i o n   of  a  

c y c l e   of  o p e r a t i o n ,   p e r h a p s   due  to   w e a r   or  j a m m i n g  

of  t h e   c l u t c h   p l a t e s ,   or  t he   b r a k e   s h o u l d   f a i l   t o  

e n g a g e ,   s i n c e   t h e   m o v a b l e   member   w i l l   t h e n   c o n t i n u e  

i t s   m o v e m e n t   w i t h   maximum  momen tum,   a t   a  t i m e   w h e n  

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

may  h a v e   p l a c e d   a  h a n d   or  h a n d s   i n t o   t h e   p a t h   of  t h e  

m e m b e r .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  new  s a f e t y   d e v i c e   f o r   m e c h a n i c a l l y - o p e r a t e d  

a p p a r a t u s   t h a t   w i l l   p o s i t i v e l y   s t o p   m o t i o n   of  t h e  

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

t h e r e o f .  

I t   i s   a  more   s p e c i f i c   o b j e c t   t o   p r o v i d e   a  n e w  

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

i s   e f f e c t i v e   by  a b s o r b i n g   t h e   power   of  t h e   m o v i n g   p a r t s  

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

o p e r a t o r .  

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

in   a  s a f e t y   d e v i c e   w h i c h   can  a c t   s o  a s   to   e n g a g e   w i t h  

e a c h   o t h e r .   One  i s   a s s o c i a t e d   w i t h   t h e   d r i v e   m e a n s   s u c h  

as  t h e   f l y w h e e l ,   and   may  r o t a t e   w i t h   i t   a b o u t   t h e   s a m e  



a x i s ,   a  s e c o n d   c o u p l i n g   p a r t   a n c h o r e d   to  t he   b o d y  

of  the   a p p a r a t u s   v i a   an  e n e r g y - a b s o r b i n g   d e v i c e .   I f  

t he   p a r t s   b e c o m e   e n g a g e d   a t   a  t i m e   when  o p e r a t i o n  

of  t he   a p p a r a t u s   i s   no t   i n t e n d e d   the   power   f rom  t h e  

d r i v e   m e a n s   i s   a b s o r b e d   by  t he   e n e r g y - a b s o r b i n g  

d e v i c e   and  t h e   work  o p e r a t i o n   i s   n o t   c a r r i e d   o u t .  

T h i s   a l l o w s   t h e   c a p a c i t y   of  t h e   e n e r g y - a b s o r b i n g  

d e v i c e   t o   be  c a l c u l a t e d   or  r e g u l a t e d   so  as  to  b e  

c o m p a t i b l e   w i t h   t he   c h a r a c t e r i s t i c s   of  t he   a p p a r a t u s .  

D i s e n g a g e m e n t   of   t h e   p a r t s   i s   e f f e c t e d   o n l y   d e l i b e r a t e -  

ly  by  t h e   o p e r a t o r   of  t he   m a c h i n e   u s i n g   ( f o r   e x a m p l e )  

p r e - e x i s t i n g   s p a c e d   c o n t r o l   b u t t o m s .  

To  a l l o w   one  of  t he   c o u p l i n g   p a r t s   to   b e  

a s s o c i a t e d   w i t h   r o t a t i n g   d r i v e   means   a  d i s c   fo rm  f o r  

t h i s   p a r t   i s   p a r t i c u l a r l y   a p p r o p r i a t e   s i n c e   a  d i s c o n -  

t i n u i t y   in   or  on  i t ,   e . g .   a  hook   on  i t s   p e r i p h e r y ,  

may  e n g a g e   w i t h   a  c a t c h   on  t he   o t h e r   c o u p l i n g   p a r t :  

and  t h a t   o t h e r   p a r t   may  s t r a d d l e   t h e   edge   of  t he   d i s c  

so  t h a t   i t   i s   g u i d e d   and  s u p p o r t e d   by  t he   w h e e l .  

I t   w i l l   t h e n   e x e c u t e   g e n e r a l l y   r a d i a l   m o v e m e n t s   t o  

a l l o w   i t   t o   e n g a g e   w i t h   or  go  c l e a r   f rom  the   d i s c o n t i n u i t y .  

The  e n e r g y   a b s o r b i n g   d e v i c e   w i l l   be  one  w h i c h  

a l t e r s   i t s   l e n g t h   d u r i n g   t r a c t i o n   e x e r t e d   b e t w e e n   t h e  

c o u p l i n g   p a r t s   and  the   body   of  t h e   a p p a r a t u s .   C o l l a p s i b l e  

l i n k s   may  be  u s e d ,   b u t   c l e a r l y   a r e   o n e - t i m e   o n l y ;  

a  f l u i d   c y l i n d e r   may  o b v i o u s l y   be  r e u s a b l e   e s p e c i a l l y  

i f   l i n k e d   t o   a  f l u i d   r e s e r v o i r   so  as  to   r e c y c l e   f l u i d  

e x p e l l e d   on  o p e r a t i o n .   In  e i t h e r   c a s e   t he   a n c h o r i n g   t o  

t h e   body   c an   be  c a r r i e d   ou t   in  s u c h   a  way  t h a t   t h e  

a n c h o r   b e c o m e s   an  a b u t m e n t   of  l a s t   r e s o r t   i f   t he   e n e r g y  



of   t h e   d r i b e   s h o u l d   e x c e e d   the   c a p a c i t y   of  t h e  

e n e r g y - a b s o r b i n g   d e v i c e .  

F u r t h e r m o r e   the   d e l i b e r a t e   d i s e n g a g e m e n t   m o v e -  

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

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

a l l o w   t h e   i n i t i a t i o n   of  t h e   m e c h a n i c a l   work   o p e r a t i o n ;  

t h e n   i t   i s   o n l y   as  a  r e s u l t   of  l a t e r   m a l f u n c t i o n   e i t h e r  

of   t he   c l u t c h   or  of  t he   m a i n   b r a k e   of  t h e   a p p a r a t u s  

t h a t   t h e   s a f e t y   d e v i c e   can   be  c a l l e d   upon   t o   a c t .  

In  some  c a s e s   i t   may  be  t h a t   t h e   e n e r g y   t r a n s f e r  

i s   so  g r e a t   t h a t   t h e   a p p a r a t u s   w i l l   r e b o u n d   and  w o r k  

i n   r e v e r s e .   T h i s   w o u l d   be  d a n g e r o u s ,   and  to   p r e v e n t  

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

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

t h i r d   p a r t   i s   a  u n i d i r e c t i o n a l   l a t c h   or  n o n - r e t u r n  

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

t o   t h a t   in  w h i c h   t h e   s e c o n d   c o u p l i n g   p a r t   (when  e n g a g e d )  

w o u l d   p r e v e n t   r o t a t i o n .  

A  s a f e t y   d e v i c e   f o r   a  p u n c h   p r e s s ,   wh ich   d e v i c e  

i s   a  p a r t i c u l a r l y   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 l l   now  be  d e s c r i b e d ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e  

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

d e v i c e   i n s t a l l e d   on  t h e   p u n c h   p r e s s ,   w h e r e i n : -  

F i g . l   i s   a  g e n e r a l   p e r s p e c t i v e   v i e w   of  t he   p r e s s  

w i t h   a  s a f e t y   d e v i c e   of  t h e   i n v e n t i o n   i n s t a l l e d   t h e r e o n ,  

F i g . 2 a   i s   a  s i d e   e l e v a t i o n   of  t h e   s a f e t y   d e v i c e  

of   F i g . l ,   s h o w i n g   i t   in  o p e r a t i v e   p o s i t i o n   r e a d y   to   b r a k e  

m o v e m e n t   of  t h e   p r e s s   o p e r a t i n g   m e m b e r ,  

F i g . 2 b   i s   a  s i m i l a r   v i e w   to   F i g . 2 a   s h o w i n g   t h e  

s a f e t y   d e v i c e   in  i n o p e r a t i v e   p o s i t i o n   upon   i n i t i a t i o n   o f  



an  o p e r a t i o n   of  t h e   p r e s s ,  

F i g . 2 c   i s   a  s i m i l a r   v i e w   to  F i g u r e   2a  s h o w i n g  

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

b r a k e d   t he   p r e s s   o p e r a t i n g   m e m b e r ,  

F i g s .   3a  and  3b  a r e   p l a n   v i e w s   of  t h e   s a f e t y  

d e v i c e   c o r r e s p o n d i n g   r e s p e c t i v e l y   to   F i g s .   2a  and  2 c ,  



FIGURE  4  i s  a   s c h e m a t i c   d i a g r a m   of   t he   p a r t   o f  

t h e   p r e s s   h y d r a u l i c   and  p n e u m a t i c   c i r c u i t s   p e r t i n e n t  

. . to   t h i s   i n v e n t i o n ,   a n d  

FIGURE  5  i s   a  s c h e m a t i c   d i a g r a m   of   t h e   p a r t   o f  

t h e   p r e s s   e l e c t r i c   c i r c u i t   p e r t i n e n t   to   t h i s   i n v e n t i o n .  

The  p u n c h   p r e s s   shown  in   F i g u r e   1  i s   of  a  w e l l -  

known  t y p e  c o n s i s t i n g   of  a  m a s s i v e   b a s e   10  to   w h i c h   a  

v e r t i c a l l y - e x t e n d i n g   body   12  i s   p i v o t e d   a t   14  and  c l a m p e d  

a t   16,   so  t h a t   t h e   b o d y   can   be  t i l t e d   b a c k   when  r e q u i r e d ,  

e . g .   to  f a c i l i t a t e   r e m o v a l   of  p a r t s   f r o m   t h e   d i e .   T h e  

b o d y   h a s   a  h o r i z o n t a l   p l a t e n   18  to   w h i c h   t h e   l o w e r   f i x e d  

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

p l a t e n   20  f o r   t h e   o t h e r   d i e   p a r t   i s   c o n n e c t e d   to   t h e  

c r a n k   s h a f t   22  by  a  p i t m a n   24  m o u n t e d   on  s h a f t   22.  I n  

t h i s   p r e s s   a  p o w e r - s t o r i n g   means   f o r   d r i v i n g   t h e   p r e s s  
i n c l u d e   t h e   s h a f t   22  and   a  f l y w h e e l   26  d r i v e n   by  a n y  
of   t h e   many  known  a r r a n g e m e n t s   f rom  an  e l e c t r i c   m o t o r  

m o u n t e d   on  t h e   p r e s s   b o d y .   The  s h a f t   22  i s   d r i v e n   f r o m  

t h e   f l y w h e e l   26  v i a   a  c o n t r o l l a b l e   c l u t c h   28  d i s p o s e d  

b e h i n d   t h e   f l y w h e e l   as   s e e n   in   F i g u r e   1,  t h i s   c l u t c h  

b e i n g   u s u a l l y   of  t h e   s o - c a l l e d   " p a r t - r e v o l u t i o n "   t y p e ,  

w h i c h   may  be  e n g a g e d   or   r e l e a s e d   d u r i n g   any   p a r t   of  a  

c y c l e .   In  s i n g l e - c y c l e   mode  i t   w i l l   s t a y   e n g a g e d   f o r  

one   r e v o l u t i o n   and  t h e n   a u t o m a t i c a l l y   d i s e n g a g e ,   s o  
t h a t   i t   m u s t   be  r e - e n g a g e d   f o r   e a c h   s t r o k e   of  t h e   p r e s s .  
The  s a f e t y   d e v i c e   of   t h e   i n v e n t i o n   may  a l s o   be  e m p l o y e d  
w i t h   t h e   s o - c a l l e d   " f u l l "   r e v o l u t i o n   t y p e   of   c l u t c h   w h i c h ,  

when   o n c e   e n g a g e d ,   c a n n o t   be  r e l e a s e d   u n t i l   t he   end  o f  

e a c h   c o m p l e t e   c y c l e .   The  c l u t c h   h a s   a s s o c i a t e d   t h e r e -  

w i t h   a  b r a k e   30  w h i c h   i s   r e l e a s e d   as   t h e   c l u t c h   28  i s  

a c t u a t e d ,   and  i s   r e - a p p l i e d   as  t h e   c l u t c h   d i s e n g a g e s   s o  
as   to   b r a k e   t h e   m o v e m e n t   of   t h e   p l a t e n   20.   In  t h e  

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

t y p e   e n g a g e d   by  a p p l i c a t i o n   of   a i r   u n d e r   p r e s s u r e   a n d  



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

a l t h o u g h   f o r   e x a m p l e   an  e l e c t r i c a l l y   o p e r a t e d   c l u t c h  

a n d / o r   b r a k e   c o u l d   be  e m p l o y e d   i n s t e a d .  

O p e r a t i o n   of  t h e   p r e s s   i s   i n i t i a t e d   by  t h e  

o p e r a t o r   p u s h i n g   two  s p a c e d   p u s h b u t t o n s   32  s i m u l t a n e o u s l y .  

T h e   s a f e t y   d e v i c e   i s   o p e r a t i v e   as  w i l l   be  d e s c r i b e d  

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

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

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

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

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

:  o f   some  c o r r e s p o n d i n g   f a i l u r e .  

T u r n i n g   now  a l s o   to   F i g u r e s   2  and  3,  t h e   s a f e t y  

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

t h i s   e m b o d i m e n t   of   a  d i s c   34  m o u n t e d   on  t h e   s h a f t   22  

and   r o t a t a b l e   t h e r e w i t h   a b o u t   i t s   l o n g i t u d i n a l   a x i s ,  

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

p o r t i o n   36.  A  s e c o n d   c o u p l i n g   member   c o o p e r a t i n g   w i t h  

t h e   f i r s t   member   in   t h i s   e m b o d i m e n t   c o n s i s t s   of  t w o  

s p a c e d   p a r a l l e l   L - s h a p e d   a rms   38  t h a t   e m b r a c e   t h e   d i s c  

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

p i n   40  f o r   e n g a g e m e n t   w i t h   t h e   hook   p o r t i o n   36.   T h e  

two  a r m s   a r e   p i v o t e d   a t   42  to   a  f r a m e   44  m o u n t e d   on  a n d  

e m b r a c i n g   a  s t o p   b a r   46  r i g i d l y   f a s t e n e d   to   t h e   b o d y  

and   e x t e n d i n g   p a r a l l e l   to   t h e   s h a f t   22,   t h e   f r a m e   b e i n g  

m o v a b l e   on  t h i s   b a r   in   t h e   d i r e c t i o n   of   t h e   a r r o w s   4 8 .  

The  c o u p l i n g   member   a rms   38  move  by  t h e   p o s i t i v e  

a c t i o n   of   a  d o u b l e - a c t i n g   a i r   m o t o r   50  to   a  c o u p l i n g  

p o s i t i o n   shown  in  F i g u r e s   2a  and   2c ,   in   w h i c h   t h e   p i n   40  

m u s t   e n g a g e   t h e   hook  p o r t i o n   36  as  t h e   d i s c   34  r o t a t e s ,  

and   a r e   moved  to   a  n o n - c o u p l i n g   p o s i t i o n   shown  i n  

F i g u r e   2b  by  t h e   o p e r a t i o n   o f  t h e   m o t o r   50,   w h i c h   i s  

c o n n e c t e d   b e t w e e n   t h e   a rms   and  t h e   f r a m e   44.   The  e n d  

of   t h e   f r a m e   f u r t h e r   f r o m   t h e   p i v o t   4 2  i s   f o r m e d   as  a  



h y d r a u l i c   c y l i n d e r   52  in   w h i c h   i s   m o u n t e d   a  p i s t o n  

54  t h a t   e n g a g e s   a  f l a t   a x i a l l y - e x t e n d i n g   s u r f a c e   5 6  

on   t h e   s t o p   b a r   46.  The  i n t e r i o r   of  t h e   c y l i n d e r   52  

i s   c o n n e c t e d   v i a   a  o n e - w a y   v a l v e   58  to   a  r e l i e f   v a l v e  

60,  t h e   s e t t i n g   of  w h i c h   i s   c o n t r o l l a b l e   by  t h e  

o p e r a t o r .   A l t e r n a t i v e l y   t h e   v a l v e s   58  and   60  may  b e  

r e p l a c e d   by  a  c a l i b r a t e d   o r i f i c e .   A  s u i t a b l e   o p e r a t i n g  

f l u i d ,   s u c h   as  an  o i l ,   i s   f e d   to   t h e   c y l i n d e r   52  f r o m  

an  a i r / o i l   t a n k   62  ( F i g u r e   4 ) ,   to  w h i c h   o i l   d i s c h a r g e d  

f r o m   t h e   v a l v e   60  i s   r e t u r n e d .   The  i n t e r i o r   of  t h e   t a n k  

62  i s   p r e s s u r i s e d   by  s u p p l y   of   a i r   t h e r e t o   t h r o u g h   a  

r e g u l a t o r   64.  The  p r e s s u r i s e d   a i r   f r om  t h e   r e g u l a t o r  

64  i s   a l s o   f e d ' v i a   a  s o l e n o i d - o p e r a t e d   f o u r - w a y   v a l v e   6 6  

to  t h e   c y l i n d e r   of  p n e u m a t i c   m o t o r   50,  t h e   a i r   t h a t  

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

a  s i l e n c e r   6 8 .  

R e f e r r i n g   now  a l s o   to   F i g u r e   5,  e l e c t r i c   p o w e r  
i s   f e d   to   t h e   c o n t r o l   c i r c u i t   f r o m   a  t r a n s f o r m e r   70  v i a  

p a n e l   o n - o f f   s w i t c h   72  and   m i c r o - s w i t c h   74  ( F i g u r e s   3 a  

and  3 b ) ,   t h e   l a t t e r   b e i n g   m o u n t e d   on  t h e   f r a m e   12  a n d  

e n g a g a b l e   by  t h e   c y l i n d e r   52  i f   t h e   s a f e t y   d e v i c e  

b e c o m e s   o p e r a t i v e ,   as  i l l u s t r a t e d   by  F i g u r e   3b.  T h e  

d r i v e   m o t o r   76  i s   s t a r t e d   by  c l o s u r e   of   s t a r t   s w i t c h   7 8  

and  h e l d   in   o p e r a t i o n   by  h o l d - i n   c o n t a c t s   80  u n t i l  

s t o p p e d   by  o p e n i n g   of   s t o p   s w i t c h   82;  in   c o m m e r c i a l  

p r a c t i c e   t h e   m o t o r   w i l l   u s u a l l y   be  of  t h r e e - p h a s e   t y p e  

t h o u g h   a  s i n g l e - p h a s e   a r r a n g e m e n t   i s   shown  f o r   s i m p l i c i t y  

of  i l l u s t r a t i o n .   The  s a f e t y   d e v i c e   i s   n o t   r e q u i r e d   f o r  

c o n t i n u o u s   n o n - a t t e n d e d   o p e r a t i o n   of  t h e   p r e s s ,   and   c a n  

a t   s u c h   t i m e s   be  d i s a b l e d   by  c l o s i n g   a  s w i t c h   84.   A 

m i c r o - s w i t c h   86  i s   m o u n t e d   on  t h e   f r a m e   1 2 , ' a n d   i s  

o p e r a t e d   by  a  member   87  on  t h e   a rms   38  t h e   s w i t c h   h a v i n g  

a  p a i r   of   c o n t a c t s   86a  in   s e r i e s   w i t h   r e s p e c t i v e   c o n t a c t s  

32a  o f   t h e   p u s h b u t t o n s   32 ,   and   a n o t h e r   n o r m a l l y - o p e n  



p a i r   86b  w h i c h   a r e   in   s e r i e s   w i t h   c o n t a c t s   32b  of   t h e  

p u s h b u t t o n s   32  and  a l s o   w i t h   t h e   w i n d i n g s   of   s o l e n o i d  

v a l v e s   88  and  90  c o n t r o l l i n g   r e s p e c t i v e l y   t h e   c l u t c h   28  

and  t h e   b r a k e   30.  A n o t h e r   m i c r o - s w i t c h   92  m o u n t e d   o n  

t h e   f r a m e   44  i s   o p e r a t e d   by  a  member   93  on  t h e   a r m s  

38.  The  f u n c t i o n   of  s w i t c h e s   86  and  92  w i l l   b e  

d e s c r i b e d   b e l o w .  

The  c l o s i n g   of  t h e   p u s h b u t t o n s   32  w i l l   n o t   p r o -  
d u c e   o p e r a t i o n   of   t h e   p r e s s   u n l e s s   t h e   a r m s   38  a r e   i n  

t h e   p o s i t i o n   shown  in  F i g u r e   2a ,   when  c o n t a c t s   86a  a n d  

92  a r e   c l o s e d ;   when  c o n t a c t s   86a  a r e   c l o s e d   c o n t a c t s  

86b  a r e   o p e n ,   and  v i c e   v e r s a .   A  v a r i a b l e   t i m e   d e l a y  

r e l a y   94  now  o p e r a t e s   c l o s i n g   i t s   c o n t a c t s   94b  so  t h a t  

p o w e r   i s   s u p p l i e d   to   s o l e n o i d   r e l a y   66  to   o p e r a t e   a i r  

m o t o r   50.  The  a rms   now  l i f t   to  t h e   u n c o u p l i n g   p o s i t i o n  

of   F i g u r e   2b  o p e n i n g   s w i t c h   92  and  c o n t a c t s   86b ,   s o  

t h a t   p o w e r   i s   now  s u p p l i e d   to   s o l e n o i d   v a l v e s   88  and  9 0  

e n g a g i n g   t h e   c l u t c h   and  r e l e a s i n g   t h e   b r a k e .   The  d o w n -  

w a r d l y - e x t e n d i n g   p o r t i o n s   of  t h e   L - s h a p e d   a rms   e n s u r e  

t h a t   t h e y   w i l l   r e m a i n   e m b r a c i n g   t h e   d i s c   34  in   t h e   u n -  

c o u p l e d   p o s i t i o n .   A f t e r   a  p r e s e t   t i m e   d e l a y   c o n t a c t  

94a  of  t h e   r e l a y   o p e n   and  s o l e n o i d   66  o p e r a t e s   m o t o r   50  

to  f o r c e   t h e   a rms   d o w n w a r d   b a c k   to  t h e   e n g a g i n g   p o s i t i o n ,  

c l o s i n g   c o n t a c t s   86a  and  s w i t c h   92,  and  o p e n i n g   c o n t a c t s  

86b .   T h i s   p r e d e t e r m i n e d   p e r i o d   i s   s u c h   t h a t   t h e   h o o k  

p o r t i o n   of  d i s c   34  r o t a t e s   b e y o n d   t h e   p o s i t i o n   in  w h i c h  

i t   can   be  e n g a g e d   by  t h e   p i n   40  when  t h e   a r m s   r e t u r n   t o  

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

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

w i l l   d i s e n g a g e   and  t h e   b r a k e   w i l l   e n g a g e   in   t i m e   f o r  

t h e   s h a f t   22  and  d i s c   34  to  come  to   r e s t   in   t he   p o s i t i o n  

shown  in   F i g u r e   2a,   r e a d y   f o r   t h e   n e x t   c y c l e   of  o p e r a t i o n .  

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

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



w i t h   h o o k   p o r t i o n   3 6  a n d   p i n   40  in  c o u p l e d   p o s i t i o n ,  

so  t h a t   f r a m e   44  i s   p u l l e d   to   t h e   r i g h t   as   s e e n   in  t h e  

F i g u r e s ,   f o r c i n g   t h e   p i s t o n   54  i n t o   t h e   c y l i n d e r   52  

a g a i n s t   t h e   r e a c t i o n   of  t h e   s t o p   member   46 .   The  a c t i o n  

o f   t h e   p i s t o n   54,  c y l i n d e r   52  and  s t o p   v a l v e   60  (or   t h e  

a b o v e - m e n t i o n e d   c a l i b r a t e d   o r i f i c e )   i s   to   p r o v i d e   a  

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

w a r d l y - m o v i n g   p l a t e n   20,   t h e   h y d r a u l i c   s y s t e m   b e i n g  

r a t e d   to   s t o p   t h e  d o w n w a r d   m o v e m e n t   b e f o r e   t h e   d i e   p a r t s  

on  t h e   r e s p e c t i v e   p l a t e n s   come  c l o s e   e n o u g h   t o   one   a n o t h e r  

t o   i n j u r e   t h e   o p e r a t o r   w h o s e   h a n d s   may  be  i n   t h e   d i e   a r e a .  

T h i s   c o r r e s p o n d s   to   t h e   p o s i t i o n   in   w h i c h   t h e   p i s t o n   54  

r e a c h e s   t h e   end  of  t h e   c y l i n d e r   52,   in   w h i c h   c a s e   t h e  

b a r   46  w o u l d   p r o v i d e   a  f i n a l   p o s i t i v e   s t o p .  

P r e f e r a b l y ,   t h e   h y d r a u l i c   s y s t e m   i s   r a t e d   t o  

s t o p   t h e   c r a n k   s h a f t   22  in   a b o u t   30°  o r   l e s s   of   i t s  

r o t a t i o n .   I t   w i l l   be  a p p r e c i a t e d   t h a t   o w i n g   to  t h e  

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

r o t a t e   t h r o u g h   c o n s i d e r a b l y   more   t h a n   30°  by  o v e r - r u n n i n g  

t h e   c l u t c h   a n d  t h e   b r a k e ,   b u t   t h i s   i s   i m m a t e r i a l   a s  

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

in   g o o d   t i m e .   The  m o v e m e n t   of   t h e   f r a m e   44  t o   t h e  

F i g u r e   2c  p o s i t i o n   o p e n s   s w i t c h   92  to   s t o p   t h e   p r e s s  

e n t i r e l y   u n t i l   t h e   c a u s e   of   t h e   f a i l u r e   h a s   b e e n   c h e c k e d  

and   t h e   s y s t e m   r e s e t .  

I t   may  be  f o u n d   t h a t ,   i f   t h e   s a f e t y   d e v i c e   h a s  

b e e n   a p p l i e d   u p o n   f a i l u r e   of  t h e   p r e s s   b r a k e ,   t h e r e   m a y  
be  e n o u g h   e n e r g y   s t o r e d   in   t h e   s a f e t y   d e v i c e   to  c a u s e  

t h e  c r a n k s h a f t   to   r e v e r s e   i t s   r o t a t i o n   and   t h e   p l a t e n  

t o   r e v e r s e   i t s   m o v e m e n t   and  move  d o w n w a r d s   s u f f i c i e n t l y  

t o   i n j u r e   t h e   o p e r a t o r .   T h i s   p o s s i b i l i t y   i s   p r e v e n t e d  

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

o f . a   r e v e r s e   s t o p   l a t c h   96  w h i c h   i s   p i v o t e d   to   t h e   d i s c  

34  a b o u t   an  a x i s   98  and  i s   u r g e d   r a d i a l l y   o u t w a r d   by  a  



c o m p r e s s i o n   s p r i n g   100 ,   t h e   r a d i a l l y   o u t e r m o s t   p o s i t i o n  

of  t he   l a t c h   b e i n g   d e t e r m i n e d   by  a  p i n   102  e n g a g e d   in   a n  

a r c u a t e   s l o t   104 .   The  n o s e   106  of  t h e   r e v e r s e   s t o p  

l a t c h   f a c e s   in   t h e   o p p o s i t e   d i r e c t i o n   to   t h a t   of  t h e  

d i s c   hook  p o r t i o n   36,  and  e n g a g e m e n t   of  t h e   l a t c h   n o s e  

106  w i t h   t h e   c o u p l i n g   p i n ' 4 0   w h i l e   t h e   d i s c   i s   r o t a t i n g  

n o r m a l l y   m e r e l y   m o v e s   t h e   l a t c h   r a d i a l l y   i n w a r d s   o u t  

of   t h e   p a t c h   of  t h e   p i n   and  a g a i n s t   t h e   a c t i o n   of  t h e  

s p r i n g   100  i n t o   a  r e c e s s   108  in   t h e   d i s c .   H o w e v e r ,   a n y  

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

hook   p o r t i o n   36  and  p i n   40  i s   p r e v e n t e d   by  e n g a g e m e n t  

of   t h e   l a t c h   n o s e   106  and  p i n   40.   O t h e r   e q u i v a l e n t  

c o n s t r u c t i o n s   c an   of  c o u r s e   be  e m p l o y e d .  

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

c o m m e r c i a l   p r a c t i c e   t h e   m o s t   s a t i s f a c t o r y ,   s i n c e   i t   i s  

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

d e v i c e   has   o p e r a t e d   s u c c e s s f u l l y ,   so  t h a t   o u t p u t   c an   b e  

m a i n t a i n e d .   An  e q u i v a l e n t   p n e u m a t i c   s y s t e m   w o u l d   r e q u i r e  

t h e   u se   of  a  much  l a r g e r   c y l i n d e r   52  and  p i s t o n   54,  a n d  

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

h i g h e r   c o m p r e s s i b i l i t y   of   a i r .   I t   i s   c o n t e m p l a t e d  

t h a t   t h e   c y l i n d e r   52  and  p i s t o n   54  c o u l d   be  r e p l a c e d   b y  

a  c r u s h a b l e   p o w e r - a b s o r b i n g   e l e m e n t ,   as  u s e d   f o r   e x a m p l e  

in   a u t o m o b i l e   s t e e r i n g   c o l u m n s ;   s u c h   an  e l e m e n t   m u s t   b e  

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

b u t   t h a t   i s   r e l a t i v e l y   i n f r e q u e n t l y ,   and  s u c h   a  s t r u c t u r e  

i s   v e r y   much  c h e a p e r   to   m a n u f a c t u r e   t h a n   t h e   a b o v e -  

d e s c r i b e d   h y d r a u l i c   s y s t e m ,   so  t h a t   i t   may  be  p r e f e r r e d  

in   c e r t a i n   i n s t a l l a t i o n s .  



1.  A  s a f e t y   d e v i c e   f o r   u se   in  c o m b i n a t i o n   w i t h  

m e c h a n i c a l l y - o p e r a t e d   a p p a r a t u s   w i t h   an  o p e r a t i n g   m e m b e r  

d r i v e n   to   p e r f o r m   a  work  o p e r a t i o n   t h r o u g h   a  c l u t c h   f r o m  

a  d r i v e   m e a n s ,   c h a r a c t e r i s e d   in   t h a t   t h e   s a f e t y   d e v i c e  

c o m p r i s e s   a  f i r s t   c o u p l i n g   member   ( 3 4 , 3 6 )   a d a p t e d   f o r  

c o n n e c t i o n   w i t h  t h e   d r i v e   s o u r c e   to   be  m o v a b l e   t h e r e w i t h ;  

a  s e c o n d   c o u p l i n g   member   (40)  n o r m a l l y   p o s i t i o n a b l e   in   a  

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

f i r s t   c o u p l i n g   m e m b e r ;   means   (50)  f o r   m o v i n g   one  of  t h e  

c o u p l i n g   m e m b e r s   ( 3 4 , 3 6 ;   40)  t o   an  u n c o u p l i n g   p o s i t i o n  

upon   i n i t i a t i o n   of  a c t u a t i o n   of  t h e   c l u t c h ,   t h e   t h u s -  

moved  c o u p l i n g   member   r e t u r n i n g   to  t h e   s a i d   c o u p l i n g  

p o s i t i o n   b e f o r e   c o m p l e t i o n   of  a  work   o p e r a t i o n ;   a n d  

a  p o w e r - a b s o r b i n g   member   ( 5 2 - 6 0 )   f o r   c o n n e c t i o n   to  t h e  

s e c o n d   c o u p l i n g   member   (40)  and   a d a p t e d   t o   b r a k e   t h e  

m o v e m e n t   of  t he   o p e r a t i n g   member   upon  f a i l u r e   of  t h e  

c o u p l i n g   m e m b e r s   to   u n c o u p l e .  

2.  A  s a f e t y   d e v i c e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

t h e   s a i d   f i r s t   c o u p l i n g   member   ( 3 4 , 3 6 )   i s   a  r a d i a l l y -  

e x t e n d i n g   h o o k   member   (36)  a d a p t e d   t o   be  m o u n t e d   on  a  

s h a f t   (22)  f o r   r o t a t i o n   t h e r e w i t h ,   and   s a i d   s e c o n d  

c o u p l i n g   member  (40)  i n c l u d e s   an  arm  (38)  p i v o t e d   to   t h e  

s a i d   p o w e r - a b s o r b i n g   member   ( 5 2 - 6 0 )   f o r   m o v e m e n t   b e t w e e n  

t h e   s a i d   c o u p l e d   and   u n c o u p l e d   p o s i t i o n s .  

3.  A  s a f e t y   d e v i c e   as  c l a i m e d   in   C l a i m   2  w h e r e i n  

means   (50)  f o r   m o v i n g   t he   s a i d   arm  (38)  b e t w e e n   c o u p l i n g  

and   u n c o u p l i n g   p o s i t i o n s   i n c l u d e   a  p n e u m a t i c   m o t o r   ( 5 0 )  

c o n n e c t e d   to   t he   arm  and  o p e r a b l e   upon   o p e r a t i o n   of  t h e  

a p p a r a t u s   to   move  t h e   arm  to   t h e   s a i d   u n c o u p l i n g   p o s i t i o n  

f o r   a  p r e d e t e r m i n e d   p e r i o d .  



4.  A  s a f e t y   d e v i c e   as  c l a i m e d   in  C l a i m   2  or  C l a i m   3 ,  

w h e r e i n   the   s a i d   p o w e r - a b s o r b i n g   member  ( 5 2 - 6 0 )   c o m p r i s e s  

a  p i s t o n   (54)  and  c y l i n d e r   (52)  to   one  of  w h i c h   the   s a i d  

arm  (38)  is   p i v o t e d   ( 4 2 ) ,   and  a  r e l i e f   v a l v e   or  c a l i b r a t e d  

o r i f i c e   ( 5 8 , 6 0 )   c o n n e c t e d   to   t he   c y l i n d e r   i n t e r i o r   a n d  

a d a p t e d   to   r e l i e v e   t he   f l u i d   c o n t e n t s   of  t h e   c y l i n d e r   ( 5 2 )  

upon  o p e r a t i o n   of  t he   d e v i c e .  

5.  A  s a f e t y   d e v i c e   as  c l a i m e d   in   C l a i m   4,  w h e r e i n  

t h e   s a i d   p i s t o n   (54)  and   c y l i n d e r   (52)  a r e   o p e r a t i v e  

b e t w e e n   t h e   s a i d   arm  (38)  and   a  s t a t i o n a r y   member  ( 4 6 ) ,  

t he   member   (46)  p r o v i d i n g   a  p o s i t i v e   a b u t m e n t   s t o p   f o r  

t he   s a f e t y   d e v i c e   a f t e r   maximum  power   a b s o r p t i o n   by  t h e  

p o w e r - a b s o r b i n g   member  ( 5 2 - 6 0 ) .  

6.  A  s a f e t y   d e v i c e   as  c l a i m e d   in  C l a i m   4  or  C l a i m   5 ,  

w h e r e i n   the   s a i d   c y l i n d e r   (52)  c o m p r i s e s   a  f r a m e   e m b r a c i n g  

a  or  t h e   s t a t i o n a r y   member   ( 4 6 ) ,   t h e   s a i d   arm  (38.)  b e i n g  

p i v o t a l l y   c o n n e c t e d   to  t h e   f r a m e ,   and   t h e   p i s t o n   (54)  b e i n g  

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

(46)  so  as  to   e n t e r   t he   c y l i n d e r   (52)  f o r   power   a b s o r p t i o n  

upon  o p e r a t i o n   of  t h e   s a f e t y   d e v i c e .  

7.  A  s a f e t y   d e v i c e   as   c l a i m e d   in  any  one  of  C l a i m s  

4  to   6,  and  i n c l u d i n g   a  l i q u i d   r e s e r v o i r   ( 6 2 ) ,   means   ( 6 4 )  

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

c o n n e c t i n g   the   r e s e r v o i r   to   t h e   c y l i n d e r   (52)  f o r   s u p p l y  

of  t h e   l i q u i d   t h e r e t o ,   and   a  d u c t   c o n n e c t i n g   t he   r e l i e f   v a l v e  

(58)  and   the   r e s e r v o i r   i n t e r i o r   upon  o p e r a t i o n   of  t h e  

s a f e t y   d e v i c e .  

8.  A  s a f e t y   d e v i c e   as   c l a i m e d   in  any  one  of  t h e  

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

( 3 4 , 3 6 )   i s   a  d i s c   (34)  h a v i n g   a  r a d i a l l y - e x t e n d i n g   h o o k  



p o r t i o n   ( 3 6 ) ,   and  t h e   s a i d   s e c o n d   c o u p l i n g   member  ( 4 0 )  

i n c l u d e s   a  p a i r   of  s p a c e d   a rms   (38)  one  t   e ach   f a c e  

of  t h e   s a i d   d i s c   (34)  and   h a v i n g   a  b r i d g i n g   member  ( 4 0 )  

c o n n e c t i n g   t h e   a rms   f o r   e n g a g e m e n t   w i t h   t h e   s a i d   h o o k  

p o r t i o n   ( 3 6 ) ,   t h e   s a i d   s p a c e d   a r m s   (38'  b e i n g   p i v o t e d  

(42)  to   t h e   p o w e r - a b s o r b i n g   member   ( 5 2 - 6 0 ) .  

9.  A  s a f e t y   d e v i c e   as  c l a i m e d   ir.  C l a i m   8  w h e r e i n  

s a i d   a rms   (38)  a r e   of  L - s h a p e ,   w i t h   r e s p e c t i v e   l e g s  

t h e r e o f   e x t e n d i n g   r a d i a l l y   of   t h e   d i s c   (34)  to   e x t e n d  

r e s p e c t i v e l y   o v e r   a t   l e a s t   a  m a r g i n a l   p o r t i o n   of  t h e  

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

and   u n c o u p l e d   p o s i t i o n s .  

10.   A  s a f e t y   d e v i c e   as  c l a i m e d   in   any   one  of  t h e  

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

an  e l e c t r i c   m o t o r   ( 7 6 ) ,   and  t h e   d e v i c e   i n c l u d e s   a n  

e l e c t r i c   s w i t c h   (92)  a d a p t e d   f o r   e n g a g e m e n t   by  t h e   s a i d  

s e c o n d   c o u p l i n g   member   ( 3 8 , 4 0 )   upon   o p e r a t i o n   of  t h e  

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

t h e   s u p p l y   of  p o w e r   to   t h e   s a i d   e l e c t r i c   m o t o r .  

1 1 .  '   A  s a f e t y   d e v i c e   as  c l a i m e d   in   C l a i m   10,  w h e r e i n  

m e a n s   f o r   o p e r a t i n g   t h e   s a i d   p n e u m a t i c   m o t o r   (50)  c o m p r i s e  

a  s o l e n o i d - o p e r a t e d   v a l v e   (66)  s u p p l y i n g   o p e r a t i n g   a i r  

t o   t h e   m o t o r ,   a  t i m e   d e l a y   r e l a y   (94)  c o n n e c t e d   to  s u p p l y  

e l e c t r i c   c u r r e n t   t o   t h e   s o l e n o i d - o p e r a t e d   v a l v e ,   a n  

o p e r a t o r - c o n t r o l l e d - e l e c t r i c   s w i t c h   (32)  c o n n e c t e d   t o  

t h e   t i m e   d e l a y   r e l a y   t o   i n i t i a t e   o p e r a t i o n   t h e r e o f ,   a n d  

a n o t h e r   e l e c t r i c   s w i t c h   (86)  o p e r a t e d   by  t h e   s a i d   c o u p l i n g  

member   t h a t   i s   moved   to   t h e   u n c o u p l i n g   p o s i t i o n   f o r   p e r -  

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

w h e r e b y   o p e r a t i o n   of  t h e   o p e r a t o r - c o n t r o l l e d   s w i t c h   ( 3 2 )  



o p e r a t e s   t he   t i m e   d e l a y   r e l a y   (94)  to   o p e r a t e   t h e  

s o l e n o i d   v a l v e   (66)  t o   o p e r a t e   t he   m o t o r   (50)  t o  

move  t he   c o u p l i n g   member  ( 3 8 , 4 0 )   to   u n c o u p l e d   p o s i t i o n ,  

the   r e l a y   (94)  a f t e r   a  p r e d e t e r m i n e d   t i m e   d e l a y   o p e r a t -  

ing   t he   s o l e n o i d   v a l v e   (66)  to   o p e r a t e   t h e   m o t o r   ( 5 0 )  

to  move  t h e   c o u p l i n g   member  ( 3 8 , 4 0 )   b a c k   to  t h e  

u n c o u p l e d  p o s i t i o n .  

12.  A  s a f e t y   d e v i c e   as  c l a i m e d   in  any  one  of  t h e  

p r e c e d i n g   c l a i m s ,   and  i n c l u d i n g   an  e l e c t r i c   s w i t c h   ( 8 6 )  

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

member  ( 3 8 , 4 0 )   in  t h e   s a i d   u n c o u p l i n g   p o s i t i o n   a n d  

o p e r a b l e   o n l y   upon  s u c h   e n g a g e m e n t   to   p e r m i t   a c t u a t i o n  

of  t h e   c l u t c h .  

13.  A  s a f e t y   d e v i c e   as  c l a i m e d   i n ' a n y   one  of   t h e  

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

member  (96)  p o s i t i o n e d   f o r   c o u p l i n g   e n g a g e m e n t   w i t h  

t h e   s a i d   s e c o n d   c o u p l i n g   member  (40)  to   b r a k e   t h e  

m o v e m e n t   of  t he   o p e r a t i n g   member  (20)  upon  r e v e r s e  

m o v e m e n t   of   t h e   o p e r a t i n g   m e m b e r .  

)  1 4 .   A  s a f e t y   d e v i c e   as  c l a i m e d   in  C l a i m   13,  w h e r e i n  

the   s a i d   t h i r d   (96)  c o u p l i n g   member  i s   a  r a d i a l l y -  

e x t e n d i n g ,   r a d i a l l y - m o v a b l e   u n i d i r e c t i o n a l   l a t c h   m e m b e r .  

15.  A  s a f e t y   d e v i c e   as  c l a i m e d   in   C l a i m   14,  w h e r e i n  

he  s a i d   t h i r d   c o u p l i n g   l a t c h   member  (96)  i s   s p r i n g -  

u r g e d   (100)   f o r   r a d i a l   m o v e m e n t   i n t o   e n g a g e m e n t   w i t h  

t h e   s e c o n d   c o u p l i n g   member   upon  r e v e r s e   m o v e m e n t   o f  

the   o p e r a t i n g   m e m b e r ,   t he   s p r i n g   (100)  p e r m i t t i n g  

m o v e m e n t   of  t h e   t h i r d   c o u p l i n g   member  (96)  o u t   of  t h e  

p a t h   of  t h e   s e c o n d   c o u p l i n g   member  (40)  upon  f o r w a r d  

m o v e m e n t   of  t he   o p e r a t i n g   m e m b e r .  



16.   A  m e c h a n i c a l l y   o p e r a t e d   a p p a r a t u s   s u c h   as  a  

p o w e r   p r e s s ,   w h i c h   h a s   an  o p e r a t i n g   member   d r i v e n  

to   p e r f o r m   a  work   o p e r a t i o n   t h r o u g h   a  c l u t c h   f rom  a  

d r i v e   m e a n s ,   e q u i p p e d   w i t h  a   s a f e t y   d e v i c e   as  c l a i m e d  

in   any   one  of  t h e   p r e c e d i n g   c l a i m s .  
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