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(S)  Locking  device. 

An  elongate  leaf  (22a)  is  connected  to  a  first  member, 
e.g.  a  door  (4),  along  substantially  the  whole  of  one 
longitudinal  edge  portion  (26),  the  other  longitudinal  edge 
portion  (28)  being  pivotable  through  an  acute  angle  between 
an  unlocking  position  and  a  locking  position  in  which  the 
edge  portion  (28)  is  capable  of  engaging  an  elongate  step 
(18). The  leaf  (22a)  is  preferably  pivoted  by  a  bolt  (29) 
connected  to  it. 



This  i nven t ion   r e l a t e s   to  a  locking  device  p r i m a r i l y ,   but  n o t  

s o l e l y ,   for  s e c u r i t y   doors,   windows,  and  drawers .   The  te rm 

"door"  is  used  herein  to  mean  any  openable  c l o s u r e   for  an  a p e r t u r e .  

My  s p e c i f i c a t i o n   GB  2  000  215  A  d e s c r i b e s   a  s e c u r i t y   door  which 

c loses   a g a i n s t   r eba t e s   in  a  door- f rame  and  which  has  a  c o r e  

compr is ing   a  sheet   steel  l ayer   covered  on  the  ou te r   side  by 

a  r e s i l i e n t   rubber  or  cork  l aye r .   This  door  has  been  v e r y  

s u c c e s s f u l   in  r e s i s t i n g   a t tack   from  the  o u t s i d e .   However, 

the  a b i l i t y   of  the  door  to  r e s i s t   a t t a c k   from  the  ins ide   i s  

not  dependent  only  on  the  s t r eng th   of  the  door  i t s e l f   but  a l s o  

depends  on  the  s t r e n g t h   of  the  locking  device  and,  to  some 

e x t e n t ,   the  h inges .   A  locking  device  compris ing   a  s ingle   b o l t ,  

which  engages  in  a  recess   in  the  door - f rame ,   has  very  l i t t l e  

r e s i s t a n c e   to  b reaking-open   of  the  door  from  the  i n s i d e .   I t  

is  expensive  to  provide  a  p l u r a l i t y   of  b o l t s .   What  is  d e s i r e d  

is  a  locking  device  which  i s  s i m p l e   to  c o n s t r u c t   and  to  o p e r a t e  

and  which  provides   enhanced  r e s i s t a n c e   to  b r e a k i n g - o p e n .  

In  general   terms,  the  p resen t   i nven t ion   provides   a  l o c k i n g  

device  compris ing  an  e longa te   l e a f ,   means  for   connec t ing   t h e  

l ea f   to  a  f i r s t   member  along  s u b s t a n t i a l l y   the  whole  of  a  f i r s t  

one  of  the  two  l o n g i t u d i n a l   edge  p o r t i o n s   of  the  l e a f ,   t h e  

second  of  the  two  l o n g i t u d i n a l   edge  po r t ions   being  p i v o t a b l e  

about  an  axis  p a r a l l e l   to  the  edge  p o r t i o n s   through  an  a c u t e  



angle  between  an  unlocking   p o s i t i o n   and  a  locking   p o s i t i o n  

in  which  the  second  edge  po r t ion   is  capable   of  engaging  an 

e l o n g a t e   step  on  a  second  member  to  p reven t   motion  of  the  members 

past   each  o t h e r ,   and  means  for  p ivo t ing   the  second  edge  p o r t i o n  

between  the  said  p o s i t i o n s .  

In  one  a spec t   the  i n v e n t i o n   p rov ides   a  lock ing   a r r a n g e m e n t  

compr i s ing   the  said  locking   device  in  combinat ion   with  t h e  

said  members .  

The  r e s i s t a n c e   of  the  locking   device  to  b r eak ing -open   d e p e n d s ,  

among  o ther   t h i n g s ,   on  the  s t r e n g t h   of  the  l e a f ,   the  s t r e n g t h  

of  the  connec t ing   means,  and  the  length   of  the  l e a f .   T h u s ,  

the  r e q u i r e d   r e s i s t a n c e   can  simply  be  achieved  by  making  t h e  

l e a f   of  s u f f i c i e n t   l eng th ;   i n c r e a s i n g   the  l ength   enhances  t h e  

d i s t r i b u t i o n   of  shock  waves  emanat ing  from  a  p e r c u s s i o n   a t t a c k .  

P r e f e r a b l y ,   the  f i r s t   edge  po r t i on   is  connected  to  the  f i r s t  

member  by  a  hinge.   A l t e r n a t i v e l y ,   i t   would  be  p o s s i b l e   f o r  

the  f i r s t   edge  por t ion   to  be  f ixed  to  the  f i r s t   member,  t h e  

l e a f   being  f l e x i b l e   ( p r e f e r a b l y   r e s i l i e n t l y )   about  a  l o n g i t u d i n a l  

axis  to  provide  the  necessary   p i v o t a b i l i t y   of  the  second  edge  

p o r t i o n .  

The  p i v o t i n g   means  may  comprise  r e s i l i e n t   means  urging  t h e  

l ea f   in to   one  said  p o s i t i o n   and  a  bo l t   for  pushing  the  l e a f  

in to   the  o ther   said  p o s i t i o n ,   or  may  comprise  two  bo l t s   p u s h i n g  



the  l ea f   from  oppos i t e   s i d e s .   However,  in  a  p r e f e r r e d   embodiment 

a  s ing le   bo l t   ( e . g .   a  s p r i n g - b i a s s e d   l a tch   bolt)   for  p u s h i n g  

the  leaf   in  one  d i r e c t i o n   is  connected  to  the  l ea f   so  as  t o  

be  able  to  pull  the  l ea f   in  the  oppos i te   d i r e c t i o n   by  o p e r a t i o n  

of  a  key  or  knob  d e v i c e .  

In  i t s   a p p l i c a t i o n   to  a  door,  the  i nven t ion   provides  the  c o m b i n a t i o n  

of  the  locking  dev ice ,   a  door,  and  a  door - f rame,   the  door  

c o n s t i t u t i n g   one  of  the  said  f i r s t   and  second  members  ( p r e f e r a b l y  

the  f i r s t ) ,   and  the  frame  c o n s t i t u t i n g   the  o ther .   In  a  p r e f e r r e d  

embodiment,  des igned  to  r e s i s t   a t t a c k   from  both  sides  of  t h e  

door,  the  door  c l o s e s   a g a i n s t   r eba t e s   in  the  frame,  r e s i l i e n t l y  

deformable  mate r ia l   being  i n t e r p o s e d   between  the  inner  s i d e  

of  the  door  and  the  opposed  su r f aces   of  the  frame;  the  s t e p  

on  the  second  member  is  faced  with  r e s i l i e n t l y   deformable  m a t e r i a l ;  

the  said  f i r s t   member  c o n s t i t u t e s   a  v e r t i c a l   part   o f  t h e   d o o r ,  

the  oppos i te   v e r t i c a l   par t   of  the  door  being  connected  to  t h e  

frame  by  a  hinge  ex tending   along  a  major  part   ( p r e f e r a b l y   t h e  

whole  of)  the  he igh t   of  the  door,  the  leaves   of  the  hinge  h a v i n g  

f langes   which  p r o j e c t   into  the  door  and  into  the  frame  and  at  l e a s t   one 

of  which  is  covered  on  only  one  side  with  r e s i l i e n t l y   d e f o r m a b l e  

m a t e r i a l ;   and  the  door  has  a  core  layer   comprising  a  l a y e r  

of  sheet  metal  and  a  l aye r   of  r e s i l i e n t l y   deformable  m a t e r i a l .  

The  door  (and  the  frame)  may  have  the  s t r u c t u r e   descr ibed   in  

my  s p e c i f i c a t i o n   GB  2  000  215  A;  however,  since  the  door  i s  

now  to  r e s i s t   a t t ack   from  both  s ides ,   i t   is  p r e f e r a b l e   f o r  

a  layer  of  r e s i l i e n t l y   deformable  mater ia l   to  be  p o s i t i o n e d  



on  each  of  the  s ides   of  the  sheet   metal  l ayer .   If  the  d o o r  

is  a t t a c k e d   with  a  s ledge-hammer,   for  example,  the  r e s i l i e n t l y  

deformable   ma te r i a l   will  d i s s i p a t e   much  of  the  shock,  t h u s  

reduc ing   damage  to  the  r i g id   p a r t s .  

The  i n v e n t i o n   will   be  de sc r i bed   f u r t h e r ,   by  way  of  e x a m p l e ,  

with  r e f e r e n c e   to  the  accompanying  drawings ,   in  which 

Figure   1  i s  a   f ragmentary   exploded  p e r s p e c t i v e   view  of  a  l o c k i n g  

d e v i c e ;  

Figure   2  is  a  h o r i z o n t a l   sec t ion   through  par t   of  the  l o c k i n g .  

d e v i c e ;  

Figure   3  is  a  h o r i z o n t a l   s ec t ion   through  a  door  and  a  d o o r - f r a m e  

provided   with  the  locking   d e v i c e ;  

Figure  4  is  a  f ragmentary   exploded  p e r s p e c t i v e   view  of  a n o t h e r  

embodiment  of  locking  d e v i c e ;  

Figure   5  is  a  h o r i z o n t a l   sec t ion   through  th i s   embodiment;  and 

Figure   6  i s   a  h o r i z o n t a l   sec t ion   through  an  a l t e r n a t i v e   embodiment  

of  a  door  h i n g e .  

R e f e r r i n g   f i r s t   to  F igures   1  to  3,  the  door-frame  1  has  two 

d o o r - p o s t s   2a,2b  provided  with  r eba te s   3a,3b.   The  door  4  i s  

mounted  on  a  hinge  6  on  the  post  2b  and  c loses   a g a i n s t   r u b b e r  

s t r i p s   7a,7b  f ixed  in  the  r eba tes   3a,3b.   The  hinge  6  is  a 



p iano - type   hinge,   p r e f e r a b l y   ex tending   s u b s t a n t i a l l y   the  whole  

he ight   of  the  door.  I ts   leaves  8a,8b  are  bent  to  form  f l a n g e s  

9a,9b  which  p r o j e c t   into  the  door  4  and  the  door -pos t   2b  r e s p e c t i v e l y .  

The  inner  side  of  the  f lange  9a  and  the  ou te r   side  of  the  f l a n g e  

9b  are  covered  by  r e s p e c t i v e   rubber  s t r i p s   l l a , l l b .   The  door  

4  is  mainly  of  wood  and  has  a  core   layer   12  compris ing  a  s t e e l  

sheet   13  on  the  inner  side  and  a  layer   14  of  f i r e - r e s i s t a n t  

cork  on  the  outer   s i d e .  

In  the  rebate   3a  the  post  2a  is  provided  with  a  s t r i k i n g   p l a t e  

16  which  coope ra t e s   with  the  locking  device  ( de sc r i bed   below) 

mounted  on  the  door.  The  s t r i k i n g   p la te   16  is ,   for  example ,  

60  cm  in  height   and  def ines   an  e longa te   r ecess   de l imi t ed   by 

a  s loping  base  17  and  a  step  18  faced  with  a  rubber   s t r i p   19. 

The  base  17  s lopes   at  an  angle  of  about  25°  r e l a t i v e   to  t h e  

p e r p e n d i c u l a r   to  the  door  (when  c l o s e d ) .  

The  locking  device  mounted  on  the  door  4  comprises   a  p i ano  

hinge  21  more  or  l ess   equal  in  height   to  the  s t r i k i n g   p l a t e  

16.  The  hinge  21  has  two  leaves   22a,22b,   one  being  narrower  than  

the  o ther .   The  narrower  l ea f   22b  is  screwed  to  the  door  a t  

po in ts   spaced  along  i t s   he igh t ,   and  i ts   free  edge  has  a  f l a n g e  

23b  which  p r o j e c t s   into  the  door  and  whose  inner  side  is  c o v e r e d  

by  a  rubber  s t r i p   24.  The  inner  l o n g i t u d i n a l   edge  p o r t i o n  

26  of  the  leaf   22a  is  connected  along  the  whole  of  i t s   l e n g t h  

to  the  l ea f   22b  by  the  hinge  pin  27  so  tha t   the  outer   l o n g i t u d i n a l  

edge  por t ion   28  is  p ivo t ab l e   through  about  25°  between  an  u n l o c k i n g  



p o s i t i o n   (shown  in  broken  l i n e   in  F igure   3)  in  which  i t   i s  

c l e a r   of  the  s t r i k i n g   p la te   16  and  a  lock ing   p o s i t i o n   ( f u l l  

l i n e )   in  which  i t   is  capable   of  engaging  the  step  18  to  p r e v e n t  

the  door  from  opening.  The  edge  po r t i on   28  has  a  f lange  23a 

which  i n c r e a s e s   the  f r i c t i o n   between  the  l e a f   22a  and  the  s t e p  

18  and  thus  h inders   escape  of  the  l e a f   22a  from  the  r e c e s s  

in  the  s t r i k i n g   p la te   16  if  force  is  app l i ed   to  the  i n s i d e  

of  the  door  4 .  

The  movement  of  the  l ea f   22a  between  the  unlocking  and  l o c k i n g  

p o s i t i o n s   is  c o n t r o l l e d   by  a  b o l t   29  connected   to  the  l e a f  

22a  by  a  screw  30  extending  through  a  s l o t   31  in  the  l ea f   2 2 a .  

The  bo l t   29  extends  from  a  lock  32  embedded  in  the  door  and 

can  be  locked  in  the  p r o j e c t i n g   p o s i t i o n   by  a  c o n v e n t i o n a l  

m e c h a n i s m  ( n o t   shown).  The  bo l t   29  is  a  l a t c h   bo l t   which  i s  

b i a s s e d   by  a  spr ing  33  (shown  s c h e m a t i c a l l y )   into  the  p r o j e c t i n g  

p o s i t i o n   in  which  i t   pushes  a g a i n s t   the  l ea f   22a.  Thus,  a s  

the  door  4  is  c losed  the  l ea f   22a  will   i n i t i a l l y   be  in  t h e  

l ock ing   p o s i t i o n ,   i t  W i l l   then  be  forced  towards  the  door  a g a i n s t  

the  ac t ion   of  the  spr ing  33  on  c o n t a c t   with  the  s t r i k i n g   p l a t e  

16,  and  f i n a l l y   i t  w i l l   a u t o m a t i c a l l y   engage  in  the  r e c e s s  

in  the  s t r i k i n g   p la te   16.  

The  door  is  unlocked  by  wi thdrawing   t h e  b o l t   29  by  means  o f  

a  c o n v e n t i o n a l   mechanism  (not  shown)  so  tha t   the  head  of  t h e  

screw  30  p u l l s   the  l ea f   22a  into  the  unlocking  p o s i t i o n .   I t  

is  to  be  noted  tha t   any  v i o l e n t   a t t a c k   d i r e c t e d   a t , t h e   l o c k i n g  



device  would  tend  to  break  the  connec t ion   between  the  b o l t  

29  and  the  l ea f   22a  by  means  of  the  screw  30,  so  tha t   i t   would 

then  become  v i r t u a l l y   imposs ib le   to  free  the  l e a f   22a  by  b r u t e  

force  a lone ,   the reby   d e f e c t i n g   the  a t t a c k .   The  g r e a t e r   t h e  

force  app l i ed   to  the  inner   side  of  the  door  4,  the  more  f i r m l y  

is  the  l ea f   22a  engaged  with  the  step  18,  so  tha t   the  l e a f  

is  p reven ted   from  escap ing .   The  s loping  base  17  of  the  r e c e s s  

in  the  s t r i k i n g   p l a t e   16  suppor ts   the  l ea f   22a  aga in s t   b e n d i n g .  

Re fe r r i ng   now  to  F igures   4  and  5,  which  i l l u s t r a t e   an  a l t e r n a t i v e  

embodiment  of  the  lock ing   device ,   par ts   which  are  s i m i l a r   t o  

those  d e s c r i b e d   above  will  be  denoted  by  the  same  r e f e r e n c e  

numera ls .   In  th i s   embodiment  the  bo l t   29  is  b i f u r c a t e d   and 

i t s   upper  and  lower  limbs  29a,29b  have  a l igned   v e r t i c a l   h o l e s  

41a,41b  r e c e i v i n g   a  pin  42  which  passes  through  a  b racke t   43 

f ixed  to  the  l ea f   22a,  thereby  connect ing   the  bolt   29  to  t h e  

l e a f   22a.  The  lock 32  in  th is   embodiment  is  a  mort ice   l o c k .  

The  step  18  of  the  s t r i k i n g   p la te   16  is  not  faced  with  a  r u b b e r  

s t r i p ,   but  the  inner  edge  of  the  s t r i k i n g   p la te   16  is  formed 

with  a  f lange   46  which  extends  into  a  s lo t   c o n t a i n i n g   a  r u b b e r  

s t r i p   47  behind  the  f lange  46 .  

Apart  from  the  f e a t u r e s   j u s t   de sc r ibed ,   the  locking  device  shown  in  

Figures   4  and  5  is  s i m i l a r   to  that   shown  in  F igures   1  to  3 .  

Figure  6  i l l u s t r a t e s   an  a l t e r n a t i v e   form  of  hinge  6 ' ,   which 



is  again  a  p i a n o - t y p e   hinge  ex tend ing   s u b s t a n t i a l l y   the  whole  

he ight   of  the  door.  The  l ea f   48a  a d j a c e n t   the  door  4  is  b e n t  

in  the  middle  to  form  a  f lange  49a which  p r o j e c t s   into  a  r e c e s s  

in  the  door,  i t s   inner   side  being  covered  by  a  rubber  s t r i p  

51a in   the  r e c e s s .   The  o ther   l e a f   48b  is  bent  at  i t s   f r e e  

end  to  form  a  f l ange   49b  which  p r o j e c t s   into  a  recess   in  t h e  

d o o r - p o s t   2b,  i t s   outer   side  being  covered  by  a  rubber  s t r i p  

51b.  This  hinge  is  e a s i e r   to  manufac ture   and  f i t   and  u s e s  

less   ma te r i a l   than  the  hinge  6  shown  in  Figure  3 



1.  A  locking   device  compr is ing   an  e longa te   l ea f   (22a),   means 

for  c o n n e c t i n g   the  l ea f   (22a)  to  a  f i r s t   member  along  s u b s t a n t i a l l y  

the  whole  of  a  f i r s t   one  of  the  two  l o n g i t u d i n a l   edge  p o r t i o n s  

(26,28)  of  the  l ea f   (22a) ,   the  second  of  the  two  l o n g i t u d i n a l  

edge  p o r t i o n s   (26,28)  being  p i v o t a b l e   about  an  axis  p a r a l l e l  

to  the  edge  po r t i ons   through  an  acute  angle  between  an  u n l o c k i n g  

p o s i t i o n   and  a  locking  p o s i t i o n   in  which  the  second  edge  p o r t i o n  

(28)  is  capable  of  engaging  an  e l onga t e   step  (18)  on  a  s econd  

member  t o  p r e v e n t   motion  of  the  members  past  each  o the r ,   and 

means  for  p ivo t ing   the  second  edge  por t ion   (28)  between  t h e  

said  p o s i t i o n s .  

2.  A  lock ing   device  as  claimed  in  claim  1,  in  which  the  c o n n e c t i n g  

means  comprises   a  hinge  ( 2 1 ) .  

3.  A  locking   device  as  claimed  in  claim  1  or  2,  in  which  t h e .  

p ivo t i ng   means  comprises  a  bo l t   (29)  movable  t r a n s v e r s e l y   w i t h  

r e s p e c t   to  the  leaf   (22a)  so  as  to  push  the  l ea f   (22a)  from 

one  of  the  said  p o s i t i o n s   to  the  o t h e r .  

4.  A  locking   device  as  claimed  in  claim  3,  in  which  the  b o l t  

is  a  s p r i n g - l o a d e d   la tch  b o l t .  

5.  A  lock ing   device  as  claimed  in  claim  3  or  4,  in  which  t h e  

bol t   (29)  is  connected  to  the  l e a f   (22a)  so  as  to  be  able  t o  



pull  the  l ea f   (22a)  from  the  said  o ther   p o s i t i o n   to  the  s a i d  

one  p o s i t i o n .  

6.  A  locking  device  as  claimed  in  claim  5,  in  which  the  b o l t  

(29)  is  b i f u r c a t e d ,   having  two  limbs  (29a ,29b) ,   and  the  b o l t  

(29)  is  connected   to  the  l e a f  ( 2 2 a )   by  a  bracket   (43)  f i x e d  

to  the  l e a f   (22a)  and  a  pin  (42)  which  extends  between  t h e  

two  limbs  (29a,29b)  of  the  bol t   (29)  and  through  the  b r a c k e t  

( 4 3 ) .  

7.  A  locking  device  as  claimed  in  any  of  claims  1  to  6,  in  

which  the  second  edge  por t ion   (28)  has  a  terminal   f lange  (23a)  

p r o j e c t i n g   in  the  d i r e c t i o n   from  the  locking  pos i t i on   to  t h e  

unlocking  p o s i t i o n .  

8.  A  locking  device  as  claimed  in  any  of  claims  1  to  7,  in  

which  the  acute  angle  is  less   than  4 5 ° .  

9.  A  locking  device  as  claimed  in  any  of  claims  1  to  8,  in  

combinat ion  with  the  said  f i r s t   and  second  members,  one  member 

c o n s t i t u t i n g   par t   of  a  door  (4),   the  other   member  c o n s t i t u t i n g  

part   of  a  door-frame  ( 1 ) .  

10.  A  locking  device  as  claimed  in  claim  9,  in  which  the  s t e p  

(18)  is  faced  with  r e s i l i e n t l y   deformable  mater ia l   ( 1 9 ) .  



11.  A  lock ing   device  as  claimed  in  claim  9  or  10,  in  which 

the  said  f i r s t   member  c o n s t i t u t e s   a  v e r t i c a l   part   of  the  door  

(4),   the  o p p o s i t e   v e r t i c a l   par t   of  the  door  (4)  being  c o n n e c t e d  

to  the  frame  (1)  by  a  hinge  ( 6 ; 6 ' )   ex tending   along  a  m a j o r  

pa r t   of  the  he igh t   of  the  door  ( 4 ) .  

12.  A  l ock ing   device  as  claimed  in  claim  11,  in  which  t h e  

said  hinge  ( 6 ; 6 ' )   has  two  leaves   ( 8 a , 8 b ; 4 8 a , 4 8 b )   having  r e s p e c t i v e  

f l anges   ( 9 a , 9 b ; 4 9 a , 4 9 b )   p r o j e c t i n g   into  the  door  (4)  and  t h e  

frame  (1)  r e s p e c t i v e l y .  

13.  A  lock ing   device  as  claimed  in  claim  12,  in  which  at  l e a s t  

one  of  the  f l a n g e s   ( 9a ,9b ;49a ,49b )   is  covered  on  only  one  s i d e  

with  r e s i l i e n t l y   deformable  ma te r i a l   (11a,  11b;  51a,  51b) .  

14.  A  lock ing   device  as  claimed  in  any  of  claims  9  to  13, 

in  which  the  door  (4)  c loses   a g a i n s t   r e b a t e s   (3a,3b)  in  t h e  

frame  (1 ) ,   r e s i l i e n t l y   deformable  ma te r i a l   (7a,7b)  being  i n t e r p o s e d  

between  the  inner  side  of  the  door  (4)  and  the  opposed  s u r f a c e s  

of  the  frame  ( 1 ) .  

15.  A  lock ing   device- as  claimed  in  any  of  claims  9  to  14,  

in  which  the  door  (4)  comprises  a  core  l aye r   (12)  and  a  l a y e r  

of  wood  on  each  side  of  the  core  l aye r   (12) ,   the  core  l a y e r  

(12)  compris ing  a  layer   (13)  of  sheet   metal  and  a  l aye r   (14)  

of  r e s i l i e n t l y   deformable  m a t e r i a l .  



16.  A  hinge  for  connec t ing   a  door  (4)  to  a  door- f rame  ( 1 ) ,  

the  hinge  compris ing  two  e longa te   leaves   ( 8 a , 8 b ; 4 8 a , 4 8 b )   which  

are  hinged  t o g e t h e r   along  ad j acen t   l o n g i t u d i n a l   edges,   c h a r a c t e r i s e d  

in  tha t   the  leaves   ( 8 a , 8 b ; 4 8 a , 4 8 b )   have  r e s p e c t i v e   f l a n g e s  

(9a9b ;49a ,49b)   which  are  to  p r o j e c t   into  the  door  (4)  and  t h e  

frame  (1)  r e s p e c t i v e l y .  
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