
09) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 6 3   1 8 5  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81201408.2 

©  Date  of  filing:  31.12.81 

(si)  Int.  CI.3:  E  05  G  1 /04  

©  Priority:  14.04.81  GB  8111763  ©Applicant:  Chubb  Lips  Nederland  BV 
Merwedestraat  48  P.O.  Box  59 
NL-3300  AB  Dordrecht(NL) 

©  Date  of  publication  of  application: 
27.10.82  Bulletin  82'43  @  Inventor:  Jacot,  Anton  Johan 

Buskenakker3 
©  Designated  Contracting  States:  NL-5131  NV  Alphen  NB(NL) 

BE  DE  FR  IT  LU  NL 
©  Representative:  Obee,  Robert  William 

Manor  House  Manor  Lane 
Feltham  Middlesex  TW13  4JQ(GB) 

M 
<  

00 

©  Door-locking  mechanisms  for  security  enclosures. 

The  locking  mechanism  for  the  door  of  a  safe  or  the  like 
has  sets  of  bolts  (36,  37)  and  (42,  43)  thrown  from  the  side 
edges  of  the  door  and  sets  of  bolts  (39,  401  and  (45,  46) 
thrown  from  the  top  and  bottom  edges.  The  four  bolt  sets  are 
thrown  and  withdrawn  together  by  a  central  thrower  (6)  to 
which  they  are  linked  by  respective  drive  rods  (7-10).  The 
side  bolts  are  arranged  in  opposed  pairs  (36,  42)  and  (37,43) 
and  the  top  and  bottom  bolt  structures  carry  abutment  bars 
(51, 52)  which,  when  thrown,  are  placed  between  the  inner 
ends  of  the  side  bolts  in  the  opposed  pairs  so  that  each  side 
bolt  in  a  pair  is  effective  in  resisting  forced  retraction  of  the 
other.  Two  locks  (3,4)  are  provided  to  lock  up  the  thrower  (6) 

, when  thrown  and  to  block  the  retraction  of  rods  (25,  26) 
carried  together  with  the  top  and  bottom  bolt  structures. 



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   l o c k i n g   m e c h a n i s m s   f o r  

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

s e c u r i t y   e n c l o s u r e s .  

I t   i s   c u s t o m a r y   f o r   t h e   d o o r   of  a  s a f e   or   t h e   l i k e  

e n c l o s u r e   to   be  l o c k e d   by  means   of  b o l t s   t h r o w n   from  t h e  

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

p u r p o s e   t h e r e   may  be  p r o v i d e d   an  e x t e r n a l l y - a c c e s s i b l e  

h a n d l e   or  t h e   l i k e   c o n t r o l   member   w h i c h   d r i v e s   t h e  

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

t h e   d o o r ,   t h e   same  m e c h a n i s m ,   of  c o u r s e ,   b e i n g   used   t o  

w i t h d r a w   t h e   b o l t s   when  t h e   d o o r   is   to   be  o p e n e d .   T h i s  

b o l t w o r k   i s   in   t u r n   l o c k e d   in   i t s   t h r o w n   c o n d i t i o n   by  t h e  

o p e r a t i o n   of  one   or   more  l o c k s   w h i c h   may,  f o r   e x a m p l e ,  

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

b o l t w o r k   to   r e s i s t   t h e   s u b s e q u e n t   w i t h d r a w a l   of  t h e   m a i n  

b o l t s .   I t   i s   u s u a l   f o r   t h e   b o l t s   w h i c h   a r e   t h r o w n   f r o m  

t h e   v e r t i c a l   ( s i d e )   d o o r   e d g e s   to   be  a r r a n g e d   in  o p p o s e d  

p a i r s  -   t h a t   i s   to   say  t h e   b o l t s   w h i c h   a r e   t h r o w n   from  o n e  



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

t o   t h e   b o l t s   w h i c h   a r e   t h r o w n   f rom  t h e   o p p o s i t e   v e r t i c a l  

d o o r   e d g e .   I t   i s   of   c o u r s e   v i t a l   to   t h e   s e c u r i t y   of   t h e  

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

r e s i s t a n c e   to   f o r c e d   r e t r a c t i o n ,   and  in   one  a s p e c t   t h e  

p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   an  i m p r o v e d   l o c k i n g  

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

t h r o w n   from  o p p o s i t e   s i d e s   of   t h e   d o o r   a r e   in   e f f e c t  

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

r e t r a c t i o n .  

A c c o r d i n g l y   t h e   i n v e n t i o n   r e s i d e s   in   a  l o c k i n g   m e c h a n i s m  

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

b o l t w o r k   c o m p r i s i n g   p a i r s   of   o p p o s e d   b o l t s   a r r a n g e d   to   b e  

t h r o w n   f rom  o p p o s i t e   v e r t i c a l   e d g e s   of  t h e   d o o r ;   means   f o r  

t h r o w i n g   and  w i t h d r a w i n g   t h e   b o l t w o r k ;   one  or   more  l o c k s  

f o r   s e l e c t i v e l y   l o c k i n g   t h e   b o l t w o r k   in  i t s   t h r o w n  

c o n d i t i o n ;   and  m e c h a n i s m   a r r a n g e d   to   move  a  r e s p e c t i v e  

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

b o l t s   in   r e s p e c t i v e   s a i d   p a i r s   when  t h r o w n ,   w h e r e b y   f o r c e d  

r e t r a c t i o n   of  e i t h e r   b o l t   in   a  s a i d   p a i r   can   be  r e s i s t e d  

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

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

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

s t r u c t u r e   w h i c h   moves   t o g e t h e r   w i t h   f u r t h e r   b o l t s   w h i c h  

a r e   a r r a n g e d   to   be  t h r o w n   f rom  t h e   t o p   and  b o t t o m   e d g e s   o f  

t h e   d o o r ,   in   s o - c a l l e d   f o u r - w a y   b o l t w o r k .  

I t   i s   a l s o   of  a d v a n t a g e ,   in   m a x i m i s i n g   t h e   s u p p o r t e d  

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

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

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



t h a t ,   upon  t h r o w i n g ,   t h o s e   b o l t s   commence   m o v e m e n t  

b e f o r e   or   a t   a  f a s t e r   r a t e   t h a n   t h e   a b u t m e n t s   and,   u p o n  
w i t h d r a w a l ,   t h e   a b u t m e n t s   commence  m o v e m e n t   b e f o r e   or  a t   a  

f a s t e r   r a t e   t h a n   t h e   b o l t s .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   whe re   t h e r e   i s   a  h a n d l e   o r  

o t h e r   c o n t r o l   member  a c c e s s i b l e   f rom  o u t s i d e   t h e   door   a n d  

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

to   t h e   b o l t w o r k   fo r   t h r o w i n g   and  w i t h d r a w i n g   t h e   same,   t h e  

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

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

member  t o   t h e   b o l t w o r k   when  in  i t s   t h r o w n   c o n d i t i o n .   By 

t h i s   m e a n s ,   in  t h e   e v e n t   of  b u r g l a r i o u s   a t t a c k   on  t h e  

e n c l o s u r e   i t   i s   i m p o s s i b l e   to   use  t h e   c o n t r o l   member  t o  

p u t   f o r c e   on  t h e   b o l t w o r k   or  to  w i t h d r a w   t h e   b o l t s   even   i f  

t h e   l o c k i n g   a c t i o n   of  t h e   l o c k ( s )   can  be  o v e r c o m e .  

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

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

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

of   t h e   c o n t r o l   member  as  a f o r e s a i d .   A l t e r n a t i v e l y ,  

h o w e v e r ,   t h e   d i s e n g a g i n g   means  c o u l d   be  e m b o d i e d   eg  as  a n  

i n d e p e n d e n t   key  or  c o m b i n a t i o n   o p e r a t e d   m e c h a n i s m ,  

s e p a r a t e   f rom  any  s u c h   l o c k ,   i f   d e s i r e d .  

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

f rom  t h e   d o o r   e d g e s   a r e   w e l l   s u p p o r t e d   o v e r   an  a p p r e c i a b l e  

a x i a l   l e n g t h   w i t h i n   t he   d o o r ,   in  o r d e r   to   r e s i s t   a t t e m p t s  

a t   t w i s t i n g   t h e   b o l t s   in  t h e i r   m o u n t i n g s ,   by  use   o f  

e x p l o s i v e s   or   j a c k s   f o r   e x a m p l e ;   t h i s   i s   p a r t i c u l a r l y   s o  

in  t h e   c a s e   of   b o l t s   t h r o w n   from  t h e   d o o r   e d g e s   which   a r e  

p a r a l l e l   to   t h e   h i n g e   l i n e  -   ie   f rom  t h e   v e r t i c a l   ( s i d e )  

d o o r   e d g e s .   I f   such   s u p p o r t   fo r   t h e   b o l t s   i s   to   b e  

a c h i e v e d   i t   f o l l o w s   t h a t   t he   b o l t s   w i l l   o c c u p y   a t   l e a s t  



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

t h e   e n t i r e   w i d t h   when  w i t h d r a w n .   W i t h   known  d o o r s   i t   h a s  

p r o v e d   d i f f i c u l t   to   p r o v i d e   s u c h   b o l t   s u p p o r t   and  a t   t h e  

same  t i m e   a c c o m m o d a t e   t h e   l o c k s   and  o t h e r   n e c e s s a r y  

c o m p o n e n t s   in   t h e   a v a i l a b l e   s p a c e   w i t h i n   t h e   d o o r .   In  a  

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

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

a c h i e v e d   s u c h   t h a t   i t   i s   p r a c t i c a l   to   l o c a t e   b o t h   t h e  

a f o r e s a i d   l o c k ( s )   and  any  s a i d   d i s e n g a g i n g   means   in  a  

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

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

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

i f   d e s i r e d .  

T h e s e   and  o t h e r   f e a t u r e s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   n o w  

be  more  p a r t i c u l a r l y   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 r a w i n g s   i l l u s t r a t i n g  

p o r t i o n s   of   a  p r e f e r r e d   e m b o d i m e n t   of   a  s a f e   doo r   e q u i p p e d  

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

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

w h i c h :  

F i g u r e   1  i s   a  s e c t i o n ,   t a k e n   on  t h e   l i n e   I - I   of  F i g u r e   2 ,  

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

of  t h e   s a f e ;  

F i g u r e   2  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   I I - I I   o f  

F i g u r e   1 ;  

F i g u r e   3  i s   an  e l e v a t i o n ,   p a r t l y   in   s e c t i o n ,   of  t h e  

b o l t w o r k   i n c o r p o r a t e d   in   t h e   s a f e ,   shown  in  i t s   w i t h d r a w n  

c o n d i t i o n ;  



F i g u r e   4  i s   a  v i e w   s i m i l a r   to   F i g u r e   3  b u t   s h o w i n g   t h e  

b o l t w o r k   in   i t s   t h r o w n   c o n d i t i o n ;   a n d  

F i g u r e   5  i s   a  s e c t i o n   on  t h e   l i n e   V-V  of  F i g u r e   4 .  

R e f e r r i n g   to  F i g u r e s   1  a n d   2,  t h e   i l l u s t r a t e d   l o c k i n g   a n d  

i s o l a t i n g   u n i t   A  i n c l u d e s   a  m o u n t i n g   b l o c k   1  wh ich   i s  

s e c u r e d   w i t h i n   a  s t e e l   pan  2  on  t h e   i n s i d e   f a c e   of  t h e  

s a f e   d o o r .   Two  l o c k s   3  and  4  a r e   m o u n t e d   to   t he   b l o c k   1 ,  

in   t h e   i l l u s t r a t e d   e x a m p l e   l o c k   3  b e i n g   a  c o m b i n a t i o n   l o c k  

and  l o c k   4  b e i n g   a  k e y l o c k ,   a l t h o u g h   o t h e r   p e r m u t a t i o n s   o f  

l o c k   t y p e   a r e   p o s s i b l e .   The  b o l t w o r k   of   t h e   door   i s  

o p e r a t e d   by  t u r n i n g   an  e x t e r n a l   h a n d l e   ( n o t   shown)  m o u n t e d  

on  t h e   end  of  a  s h a f t   5,  i t   b e i n g   n e c e s s a r y   to   e s t a b l i s h   a  

d r i v i n g   c o n n e c t i o n   b e t w e e n   t h e   s h a f t   5  and  a  c o a x i a l  

t h r o w e r   6  b o r n e   by  t h e   b l o c k   1  i f   t h e   t u r n i n g   of  t h e  

h a n d l e   i s   to   be  e f f e c t i v e   to   t h r o w   or  w i t h d r a w   t h e  

b o l t w o r k .   Movement   of  t h e   t h r o w e r   6  i s   t r a n s m i t t e d   to   t h e  

b o l t w o r k   t h r o u g h   f o u r   d r i v e   r o d s   7 - 1 0   p i n n e d   to  t h e  

t h r o w e r   (of   w h i c h   t h r e e   a r e   s e e n   in  F i g u r e   1) ,   as  w i l l   b e  

more  f u l l y   d e s c r i b e d   h e r e a f t e r .  

As  w i l l   be  s e e n   f rom  F i g u r e s   1  a n d   2,  t h e   t h r o w e r   6  h a s   a  

l o n g i t u d i n a l   s l o t   11  w i t h i n   w h i c h   i s   b o r n e   a  d r i v e   e l e m e n t  

12  of  r e c t a n g u l a r   c r o s s - s e c t i o n .   T h i s   d r i v e   e l e m e n t   i s  

c a p a b l e   of   a x i a l   m o v e m e n t   r e l a t i v e   to   t h e   t h r o w e r   w i t h i n  

l i m i t s   s e t   by  a  c r o s s - p i n   13  h e l d   by  t h e   t h r o w e r   a n d  

e x t e n d i n g   t h r o u g h   a  s l o t   14  in  t h e   e l e m e n t   12.  The  d r i v e  

e l e m e n t   i s   b i a s e d   t o w a r d s   one  of  i t s   l i m i t i n g   p o s i t i o n s   b y  

means   of  a  c o m p r e s s i o n   s p r i n g   15  c a p t i v e   in  the   t h r o w e r ,  

and  when  t h e   e l e m e n t   12  i s   f r e e   to   move  u n d e r   t he   b i a s   o f  

t h e   s p r i n g   i t   can  p r o j e c t   f rom  t h e   t h r o w e r   to  e n g a g e   in  a  

r e c t a n g u l a r   r e c e s s   16  in  t h e   a d j a c e n t   end  of  the   s h a f t   5 ;  



( i n   F i g u r e  1   t h e   s h a f t   5  i s   shown  r o t a t e d   t h r o u g h   9 0 °  

f r o m   t h e   p o s i t i o n   in   w h i c h   i t   can   e n g a g e   w i t h   t h e   e l e m e n t  

1 2 ) .   When  t h e s e   c o m p o n e n t s   a r e   e n g a g e d   r o t a t i o n   of  t h e  

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

t h r o w i n g   or  w i t h d r a w i n g   t h e   b o l t w o r k   as  a p p r o p r i a t e .  

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

l o c k e d ,   t h e   d r i v e   e l e m e n t   12  i s   m a i n t a i n e d   in   t h e   p o s i t i o n  

in   w h i c h   i t   i s   shown  in   F i g u r e   1,  i e   o u t   of   e n g a g e m e n t  

w i t h   t h e   s h a f t   5  w h i c h   l a t t e r   can   a c c o r d i n g l y   t u r n   w i t h o u t  

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

a c h i e v e d   by  o p e r a t i o n   of   t h e   l o c k s  3   and   4 .  

To  t h i s   end ,   e a c h   l o c k   h a s   a  b o l t   1 7 , 1 8   w i t h   a  t a p a e r e d  

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

b l o c k   2  and  i n t o   a  r e s p e c t i v e   r a d i a l   a p e r t u r e   1 9 , 2 0   i n  

t h e   t h r o w e r   6,  w h e r e   t h e   n o s e   e n g a g e s   a  r e s p e c t i v e  

i n c l i n e d   s u r f a c e   2 1 , 2 2   on  t h e   d r i v e   e l e m e n t   12  to   w i t h d r a w  

t h a t   e l e m e n t   f rom  t h e   s h a f t   5  by  a  camming   a c t i o n ,   a g a i n s t  

t h e   b i a s   of  t h e   s p r i n g   15.  As  w i l l   be  a p p r e c i a t e d ,  

t h r o w i n g   e i t h e r   of   t h e   l o c k   b o l t s   17  o r   18  w i l l   a c h i e v e  

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

s u r f a c e   21  of   t h e   e l e m e n t   12  w h i c h   c o o p e r a t e s   w i t h   t h e  

c o m b i n a t i o n   l o c k   b o l t   17  i s   u n d e r c u t   s l i g h t l y   as  c o m p a r e d  

w i t h   t h e   o t h e r   i n c l i n e d   s u r f a c e   22,  so  t h a t   when  b o t h   l o c k  

b o l t s   h a v e   b e e n   t h r o w n   t h e   f o r c e   of   t h e   s p r i n g   15  i s   m e t  

by  t h e   k e y l o c k   b o l t   18  o n l y   and  t h e   c o m b i n a t i o n   l o c k   b o l t  

17  i s   n o t   l o a d e d .   By  t h e i r   e n t r y   i n t o   t h e   a p e r t u r e s   1 9  

and  20  t h e   b o l t s   17  and  18  a l s o ,   o f   c o u r s e ,   i n t e r l o c k   t h e  

t h r o w e r  6   to   r e s i s t   any  s u b s e q u e n t   a t t e m p t  a t   f o r c e d  

r e t r a c t i o n   of   t h e   b o l t w o r k .   F u r t h e r m o r e ,   t h e   l o c k   b o l t s  

h a v e   l a t e r a l   e x t e n s i o n s   2 3 , 2 4   w h i c h   in   t h i s   p o s i t i o n   b l o c k  

w i t h d r a w i n g   m o v e m e n t   of   r o d s   25  and   26  c a r r i e d   w i t h   t h e  



t o p   and  b o t t o m   b o l t s t r a p s   of   t h e   main   b o l t w o r k ,   as  w i l l   b e  

more   f u l l y   d e s c r i b e d   h e r e a f t e r .   A r r a n g i n g   t h e   l o c k s   a s  

shown  in  t h e   F i g u r e s ,   w i t h   t h e i r   b o l t s   f a c i n g   e a c h   o t h e r  

a c r o s s   t h e   t h r o w e r ,   a s s i s t s   no t   o n l y   in   t h e   p r o v i s i o n   of  a  

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

o v e r c o m e   t h e   l o c k i n g   m e c h a n i s m   by  k n o c k i n g   in   t h e   l o c k  

b o l t s .  

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

o p e r a t e d   by  t h e   c o m b i n a t i o n   l o c k   3,  f o r   b l o c k i n g   a c c e s s   t o  

t h e   k e y h o l e   27  of  t h e   k e y l o c k   4  in   a l l   c o n d i t i o n s   e x c e p t  

when  t h e   c o m b i n a t i o n   l o c k   i s   r e l e a s e d .   T h i s   m e c h a n i s m  

c o m p r i s e s   a  p l a t e   28  w h i c h   can  be  s l i d   r e l a t i v e   to   t h e  

k e y l o c k   b e t w e e n   two  p o s i t i o n s ,   in  one  of  w h i c h   an  a p e r t u r e  
29  in   t h e   p l a t e   ( F i g u r e   2)  r e g i s t e r s   w i t h   t h e   k e y h o l e   2 7  

to   p r o v i d e   a c c e s s   f o r   t h e   key  and  in   t h e   o t h e r   of  w h i c h  

(as   i l l u s t r a t e d )   t h e   a p e r t u r e   29  i s   w i t h d r a w n   f r o m  

r e g i s t r y   w i t h   t h e   k e y h o l e .   The  p l a t e   28  i s   c o n n e c t e d   v i a  

a  t o g g l e   l e v e r   30  and  s l i d e   31  to   a  b a r   32  w h i c h   m o v e s  

t o g e t h e r   wth  t h e   b o l t   a s s e m b l y   of   t h e   c o m b i n a t i o n   l o c k   3 

to   e f f e c t   t h e   r e q u i r e d   m o v e m e n t   of  t h e   p l a t e .   I t   i s   a l s o  

p r e f e r r e d   to   b l o c k   t h e   who le   of  t h e   k e y - e n t r a n c e   33  

( F i g u r e   1)  w h i c h   e x t e n d s   t h r o u g h   t he   s a f e   d o o r ,   w h e n e v e r  

t h e   d o o r   i s   c l o s e d   and  l o c k e d .   To  t h i s   end ,   a f t e r   t h e  

k e y l o c k   4  h a s   b e e n   t h r o w n   and  t h e   key  r e m o v e d ,   b u t   b e f o r e  

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

( n o t   shown)   i s   i n s e r t e d   i n t o   t h e   e n t r a n c e   33  and  t h r o u g h  

t h e   p l a t e   a p e r t u r e   29  i n t o   t h e   k e y h o l e ,   and  t h e  

c o m b i n a t i o n   l o c k   5  i s   t h e n   t h r o w n   to  s l i d e   t h e   p l a t e   28  s o  

t h a t   a  n a r r o w   e x t e n s i o n   34  of  t h e p l a t e   a p e r t u r e   29  m o v e s  

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

r e t a i n   i t   in   p l a c e .  



I t   w i l l   a l s o   be  s e e n   f r o m   F i g u r e   2  t h a t   t h e   t h r o w e r   6  h a s  

a  t h i r d   r a d i a l   a p e r t u r e   35.  The  p u r p o s e   o f   t h i s   i s   t o  

e n a b l e   t h e   k e y l o c k   4  t o   be  r e - t h r o w n   a f t e r   t h e   m a i n  

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

in   w i t h r d a w i n g   t h e   m a i n   b o l t w o r k   t he   t h r o w e r   6  h a v i n g   b e e n  

r o t a t e d   i n t o   t h e   p o s i t i o n   in   w h i c h   t h e   a p e r t u r e   35  a l i g n s  

w i t h   t h e   l o c k   b o l t   18.  T h i s   i s   o f   v a l u e   b o t h   in  e n a b l i n g  

t h e   key   to   be  r e m o v e d   f rom  t h e   l o c k   4  ( i f   t h e   l o c k   i s   o f   a  

k e y - r e t a i n i n g   k i n d )   and  in   r e - l o c k i n g   t h e   t h r o w e r   t o  

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

p r e s e n c e   of   t h e   r o d   25,  w h i c h   in  t h i s   c o n d i t i o n   w i l l   h a v e  

b e e n   w i t h r d a w n   w i t h   t h e   m a i n   b o l t w o r k   to   e x t e n d   t h r o u g h  

t h e   w h o l e   of  i t s   g u i d e w a y   in   t h e b l o c k   1,  d o e s   no t   b l o c k  

t h i s   r e - t h r o w i n g   of   t h e   k e y l o c k   as  t h e   rod   25  i s   p r o v i d e d  

w i t h   an  a p p r o p r i a t e l y   p o s i t i o n e d   n o t c h   ( n o t   shown)   w h i c h  

p e r m i t s   t h e   b o l t   e x t e n s i o n   24  to   p a s s .   T h r o w i n g   of   t h e  

c o m b i n a t i o n   l o c k   3  i s ,   h o w e v e r ,   p r e c l u d e d   i n   t h i s  

c o n d i t i o n   as  t h e r e   i s   no  c o r r e s p o n d i n g   a d d i t i o n a l   a p e r t u r e  

f o r   t h e   b o l t   17  in   t h e   t h r o w e r   6 .  

T u r n i n g   now  to   F i g u r e s   3  and   4,  t h e s e   show  t h e   g e n e r a l  

a r r a n g e m e n t   of   t h e   b o l t w o r k   w i t h i n   t h e   d o o r .   Th is   i s   a  

f o u r - w a y   b o l t w o r k   c o m p r i s i n g   a  p a i r   of  b o l t s   36  and  37  

i n t e r c o n n e c t e d   by  a  s t r a p   38,  t h r o w n   from  t h e   h i n g e   s i d e  

of  t h e   d o o r ;   a  p a i r   of   b o l t s   39  and  40  i n t e r c o n n e c t e d   by  a  

s t r a p   4 1 , ' t h r o w n   f rom  t h e   t o p   of  t h e   d o o r ;   a  p a i r   of  b o l t s  

42  and  43  i n t e r c o n n e c t e d   by  a  s t r a p   44,  t h r o w n   f r o m  t h e  

o p e n i n g   s i d e   of  t h e   d o o r ;   and  a  p a i r   of  b o l t s   45  and  4 6  

i n t e r c o n n e c t e d   by  a  s t r a p   47,  t h r o w n   f rom  t h e   b o t t o m   o f  

t h e   d o o r .   The  s i d e   b o l t   s t r a p s   38  and  44  a r e   l i n k e d   t o  

t h e   t h r o w e r   6  by  r e s p e c t i v e   p i n n e d   d r i v e   r o d s   7  and  9,  a n d  

t h e t o p   and  b o t t o m   b o l t s t r a p s   41  and  47  a r e   s e c u r e d   to   b a r s  

48  and  49  w h i c h   in   t u r n   a r e   l i n k e d   to  t h e   t h r o w e r   6  b y  



r e s p e c t i v e   p i n n e d   d r i v e   r o d s   8  and  10.  Each  one  of  t h e  

b o l t s   i s   j o u r n a l l e d   a t   two  p o s i t i o n s   a l o n g   i t s   l e n g t h ,   o n e  

p o s i t i o n   p r o v i d e d   by  t he   s i d e  w a l l   of  t h e   pan   2  and  t h e  

o t h e r   by  a  r e s p e c t i v e   b e a r i n g   b l o c k   50  w e l d e d   to  t he   f a c e  

of  t h e   p a n .  

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

o p p o s e d   p a i r s   36,  42  and  37,  43  and  i t   w i l l   be  s een   f r o m  

F i g u r e   3  t h a t   in   t he   w i t h d r a w n   c o n d i t i o n   t h e s e   b o l t   p a i r s  

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

w i l l   be  a p p r e c i a t e d   from  F i g u r e s   3  and  4,  t o g e t h e r   w i t h  

F i g u r e   5,  t h a t   t h i s   i s   made  p o s s i b l e   by  m o u n t i n g   t h e  

l o c k i n g   and  i s o l a t i n g   u n i t   A  c o m p l e t e l y   w i t h i n   t he   s p a c e  

b e t w e e n   t h e   l i n e s   of  a c t i o n   of  t he   s u c c e s s i v e   v e r t i c a l l y -  

s p a c e d   b o l t   p a i r s   3 6 / 4 2   and  3 7 / 4 3 .   Movement   of  t he   b o l t s  

f rom  t h e   F i g u r e   3  to   F i g u r e   4  p o s i t i o n   i s   a c h i e v e d   b y  

a p p r o p r i a t e   r o t a t i o n   ( i n   t h e   c l o c k w i s e   s e n s e   as  v i e w e d )   of  - -  

t h e   t h r o w e r   6,  and  i t   w i l l   be  f u r t h e r   a p p r e c i a t e d   f r o m  

F i g u r e   4  t h a t   t h e   a r r a n g e m e n t   m a x i m i s e s   t h e   l e n g t h   o v e r  

w h i c h   t h e   s i d e   b o l t s   3 6 , 3 7 , 4 2   and  43  a r e   s u p p o r t e d   w i t h i n  

t h e   d o o r   and  a t   t h e   same  t i m e   p e r m i t s   t h e   b o l t s   to  b e  

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

t h e   i l l u s t r a t e d   a r r a n g e m e n t   the  h i n g e - s i d e ,   top   and  b o t t o m  

b o l t s   a r e   t h r o w n   a  d i s t a n c e   of  50mm  w h i l e   t h e   o p e n i n g - s i d e  

b o l t s   42  and  43  o p p o s i t e   t h e   h i n g e   l i n e   a r e   t h r o w n   t h r o u g h  

80mm,  t h e   i n c r e a s e d   t h r o w   fo r   t h e   l a t t e r   b e i n g   a c h i e v e d   b y  

l i n k i n g   t h e   d r i v e   rod  9  to   t he   t h r o w e r   6  a t   a  g r e a t e r  

r a d i u s   f rom  t h e   a x i s   of  r o t a t i o n   X  of  t h e   t h r o w e r   t h a n   t h e  

o t h e r   d r i v e   r o d s   7 ,8   and  1 0 .  

As  p r e v i o u s l y   i n d i c a t e d ,   when  t he   b o l t w o r k   i s   t h rown   a n d  

t h e   l o c k s   3  and  4  o p e r a t e d ,   t he   e x t e r n a l   h a n d l e   i s   d i s -  

e n g a g e d   f rom  t h e   t h r o w e r   and  f o r c e d   r e t r a c t i o n   of  t h e  



b o l t w o r k   i s   r e s i s t e d   by  t h e   l o c k   b o l t s   e n g a g i n g   t h e  

t h r o w e r   6.  R e t r a c t i o n   of   t h e   t o p   and  b o t t o m   b o l t s   3 9 , 4 0  

45  and  46  w i l l   a l s o   be  r e s i s t e d   by  t h e   l o c k   b o l t s   b l o c k i n g  

t h e   p a t h s   of   m o v e m e n t   of   r o d s   25  and  26  c a r r i e d   w i t h   t h e  

b o l t s t r a p s   41  and  47  and  e x t e n d i n g   i n t o   t h e   c e n t r a l  

s e c t i o n   of  t h e   m o u n t i n g   b l o c k   1.  In  a d d i t i o n ,   f o r c e d  

r e t r a c t i o n   of   t h e   s i d e   b o l t s   w i l l   be  r e s i s t e d   by  t h e  

p o s i t i o n i n g   of   r e s p e c t i v e   a b u t m e n t   b a r s   51  and   52,  w h i c h  

a r e   c a r r i e d   by  t h e   b a r s   4 8 , 4 9   t o g e t h e r   w i t h   t h e   t o p   a n d  

b o t t o m   b o l t s t r a p s   4 1 , 4 7 ,   b e t w e e n   t h e   i n n e r   e n d s   of  t h e  

b o l t s   in   e a c h   o p p o s e d   p a i r   3 6 / 4 2   and  3 7 / 4 3 .   For   e x a m p l e ,  

i f   an  a t t e m p t   w e r e   made  to   k n o c k   t h e   b o l t   42  i n w a r d s   w h e n  

t h r o w n   i t   w o u l d   e n g a g e   t h e   b a r   51  and  e v e n t u a l l y   t h r o u g h  

i t   t h e   b o l t   36  w h i c h   l a t t e r   i s   r e c e i v e d   i n   a  d e t e n t i o n   i n  

t h e   o p p o s i t e   s i d e   o f   t h e   d o o r   f r a m e .   The  b o l t   3 6  

t h e r e f o r e   i s   p r e v e n t e d   f rom  b e i n g   k n o c k e d   f u r t h e r   o u t w a r d s  

f rom  t h e   d o o r   and  t h u s   p r e v e n t s   t h e   b o l t   42  f rom  b e i n g  

k n o c k e d   i n w a r d s   s u f f i c i e n t l y   f a r   to   d i s e n g a g e   f rom  i t s   own 

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

to   r e s i s t   r e t r a c t i o n   of   e i t h e r   o n e .  

In  o r d e r   to   p e r m i t   t h e   b a r s   51  and  52  to   be  p l a c e d   c l o s e l y  

b e t w e e n   t h e   s i d e   b o l t s   w i t h o u t   f o u l i n g   t h e   b o l t s   in  t h e i r  

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

r o d s   7 - 1 0   a r e   l i n k e d   to   t h e   t h r o w e r   6  a r e   so  s e l e c t e d   t h a t  

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

b o l t s t r a p s   38  and  44  move  a t   a  h i g h e r   l i n e a r   r a t e   t h a n   t h e  

b o l t s t r a p s   41  and  47  to   make  way  f o r   t h e   b a r s   51  and  5 2 ,  

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

m o v e m e n t   of   t h e   b o l t s t r a p s   41  and  47  move  a t   a  h i g h e r  

l i n e a r   r a t e   t h a n   do  t h e   s t r a p s   38  and  4 4 .  



A l t h o u g h   d e s c r i b e d   and  i l l u s t r a t e d   in  t e r m s   of  i t s  

a p p l i c a t i o n   to  b o l t w o r k   h a v i n g   o n l y   two  b o l t s   t h r o w n   f r o m  

e a c h   v e r t i c a l   d o o r . e d g e ,   t h i s   l o c k i n g   m e c h a n i s m   c a n  

r e a d i l y   be  a d a p t e d   f o r   d o o r s   of  s i z e s   and  p r o p o r t i o n s  

w h i c h   r e q u i r e   a  g r e a t e r   number   of   v e r t i c a l - e d g e   b o l t s .   I n  

s u c h   a  c a s e   t h e   b o l t s t r a p s   38  and  44  a r e   e x t e n d e d   i n  

l e n g t h   ( u p w a r d s   a n d / o r   d o w n w a r d s   r e l a t i v e   to   t h e   p o s i t i o n  

of   t h e   l o c k i n g / i s o l a t i n g   u n i t   A)  to   c a r r y   t h e   r e q u i r e d  

n u m b e r   of  b o l t s ,   and  t he   b a r s   4 8 , 4 9   a r e   c o r r e s p o n d i n g l y  

e x t e n d e d   b e t w e e n   t h e i r   p o i n t s   of  c o n n e c t i o n   to   t he   d r i v e  

r o d s   8 , 1 0   and  b o l t s t r a p s   4 1 , 4 7 ,   to   c a r r y   t h e   r e q u i s i t e  

number   of   a b u t m e n t   b a r s   5 1 , 5 2   f o r   e ach   o p p o s e d   p a i r   o f  

s i d e   b o l t s .  



1.  A  l o c k i n g   m e c h a n i s m   f o r   t h e   d o o r   of   a  s e c u r i t y   e n c l o s u r e  

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

( 3 6 / 4 2 , 3 7 / 4 3 )   a r r a n g e d   to  be  t h r o w n   f rom  o p p o s i t e  

v e r t i c a l   e d g e s   of   t h e   d o o r ;   means   ( 5 , 1 2 , 6 , 7 - 1 0 )   f o r  

t h r o w i n g   and  w i t h d r a w i n g   t h e   b o l t w o r k ;   one   or  more  l o c k s  

( 3 , 4 )   f o r   s e l e c t i v e l y   l o c k i n g   t h e   b o l t w o r k   in  i t s   t h r o w n  

c o n d i t i o n ;   c h a r a c t e r i s e d   by  m e c h a n i s m   ( 8 , 4 8 , 1 0 , 4 9 )  

a r r a n g e d   to   move  a  r e s p e c t i v e   a b u t m e n t   ( 5 1 , 5 2 )   i n t o   p l a c e  

b e t w e e n   t h e   i n n e r   ends   of  t h e   two  b o l t s   ( 3 6 / 4 2 ,   3 7 / 4 3 )   i n  

r e s p e c t i v e   s a i d   p a i r s   when  t h r o w n ,   w h e r e b y   f o r c e d  

r e t r a c t i o n   of  e i t h e r   b o l t   in   a  s a i d   p a i r   can   be  r e s i s t e d  

by  t h e   e n g a g e m e n t   of  t h a t   b o l t   w i t h   t h e   o p p o s e d   b o l t  

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

2.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   t h e   b o l t w o r k   f u r t h e r   c o m p r i s e s   b o l t s   ( 3 9 , 4 0 , 4 5 , 4 6 )  

a r r a n g e d   to   be  t h r o w n   f rom  t h e   t o p   and  b o t t o m   edges   o f  

t h e   d o o r   and  s a i d   a b u t m e n t s   ( 5 1 , 5 2 )   a r e   c a r r i e d   b y  

s t r u c t u r e   ( 4 8 , 4 9 )   w h i c h   moves  t o g e t h e r   w i t h   such  f u r t h e r  

b o l t s   when  t h r o w n   and  w i t h d r a w n .  

3.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 

c h a r a c t e r i s e d   in  t h a t   t he   m o v e m e n t   of   s a i d   v e r t i c a l - e d g e  

b o l t s   ( 3 6 / 4 2 ,   3 7 / 4 3 )   and  of  s a i d   a b u t m e n t s   ( 5 1 , 5 2 )   i s  

s t a g g e r e d   such   t h a t ,   upon  t h r o w i n g ,   t h e   v e r t i c a l - e d g e  

b o l t s   commence   m o v e m e n t   b e f o r e   or   a t   a  f a s t e r   r a t e   t h a n  

t h e   a b u t m e n t s   and ,   upon  w i t h d r a w a l ,   t h e   a b u t m e n t s  

c o m m e n c e   m o v e m e n t   b e f o r e   or  a t   a  f a s t e r   r a t e   t han   t h e  

v e r t i c a l - e d g e   b o l t s .  

4.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   t he   b o l t s . ( 4 2 , 4 3 )   w h i c h   a r e  

a r r a n g e d   to   be  t h r o w n   from  t he   v e r t i c a l   edge   of  t he   d o o r  



r e m o t e   from  t h e   h i n g e  l i n e   a r e   t h r o w n   t h r o u g h   a  g r e a t e r  

d i s t a n c e   t h a n   t h e   b o l t s   ( 3 6 , 3 7 , 3 9 , 4 0 , 4 5 , 4 6 )   wh ich   a r e  

a r r a n g e d   to   be  t h r o w n   from  any  o t h e r   d o o r   e d g e .  

5.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   s a i d   t h r o w i n g   and  w i t h d r a w i n g   m e a n s  

c o m p r i s e   a  t h r o w e r   (6)  r o t a t a b l e   in  e i t h e r   s e n s e ,   w h i c h  

t h r o w e r   i s   c o n n e c t e d   by  r a d i a t i n g   d r i v e   r o d s   ( 7 - 1 0 )   t o  

r e s p e c t i v e   s t r u c t u r e s   ( 3 8 , 4 4 )   i n t e r c o n n e c t i n g   the   b o l t s  

( 3 6 , 3 7 , 4 2 , 4 3 )   a r r a n g e d   to  be  t h r o w n   from  r e s p e c t i v e  

v e r t i c a l   e d g e s   of  t h e   door   and  to   r e s p e c t i v e   s t r u c t u r e s  

( 4 8 , 4 9 )   c a r r y i n g   t h e   s a i d   a b u t m e n t s   ( 5 1 , 5 2 ) .  

6.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to  c l a i m   5  c h a r a c t e r i s e d   i n  

t h a t   a  s a i d   l o c k  ( 3 , 4 )   has   a  b o l t   ( 1 7 , 1 8 )   e n g a g e a b l e   w i t h  

s a i d   t h r o w e r   (6)  f o r   l o c k i n g   t h e   b o l t w o r k  i n   i t s   t h r o w n  

c o n d i t i o n .  

7.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t   t h e r e   a r e   c a r r i e d   w i t h   s a i d  

a b u t m e n t s   ( 5 1 , 5 2 )   r o d s   ( 2 5 , 2 6 )   w h i c h   t r a n s l a t e   as  t h e  

a b u t m e n t s   a re   t h r o w n   and  w i t h d r a w n ,   and  one  or  more  s a i d  

l o c k s   ( 3 , 4 )   h a v e   b o l t s   ( 1 7 , 1 8 )   w h i c h   b l o c k   f o r c e d  

r e t r a c t i o n   of  s a i d   r o d s   when  t h r o w n .  

8.  A  l o c k i n g   member   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

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

d o o r   and  a  m e c h a n i c a l   t r a n s m i s s i o n   ( 5 , 1 2 , 6 , 7 - 1 0 )   f o r  

c o u p l i n g   s a i d   c o n t r o l   member  to   t h e   b o l t w o r k   for   t h r o w i n g  

and  w i t h d r a w i n g   t h e   same;   c h a r a c t e r i s e d   by  means  ( 1 7 , 1 8 )  

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

member  to   t h e   b o l t w o r k   when  in  i t s   t h r o w n   c o n d i t i o n .  



9.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   c l a i m   8  c h a r a c t e r i s e d   i n  

t h a t   s a i d   d i s e n g a g i n g   m e a n s   ( 1 7 , 1 8 )   a r e   o p e r a t i v e l y  

a s s o c i a t e d   w i t h   a  s a i d   l o c k   ( 3 , 4 ) ,   w h e r e b y   o p e r a t i o n   o f  

t h e   l o c k   to   l o c k   t h e   b o l t w o r k   a c t s   a l s o   to   d i s e n g a g e   t h e  

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

. 10 .   A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t t h e   or   e a c h   s a i d   l o c k   ( 3 , 4 )   and  a n y  

s a i d   d i s e n g a g i n g   m e a n s   ( 1 7 , 1 8 )   a r e   l o c a t e d   in  a  s p a c e  
w h i c h   l i e s   e n t i r e l y   b e t w e e n   t h e   l i n e s   of  a c t i o n   o f  

s u c c e s s i v e   s a i d   p a i r s   of   o p p o s e d   b o l t s   ( 3 6 / 4 2 ,   3 7 / 4 3 ) .  

11.  A  l o c k i n g   m e c h a n i s m   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in   t h a t   t h e   b o l t s   ( 3 6 / 4 2 ,   3 7 / 4 3 )   i n  

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

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

e n t i r e   w i d t h   of   t h e   d o o r .  
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